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COVID-19 Special Report

Cross-reactivity of neutralizing antibodies against SARS-CoV-2 patients by
classification of clade

Lee Hyeokjin, Lee EunJu, Oh Sae Jin, Kim Heui Man, Kim Jeong-Min, Rhee JeeEun, Kim Eun-Jin
Laboratory Analysis Team, Laboratory Diagnosis Task Force, Central Disease Control Headquarters, Korea Disease Control
and Prevention Agency (KDCA)

Variant viruses or mutant viruses are neither new nor unexpected. The nature of RNA viruses, such as the SARS CoV-2

coronavirus, is to evolve and change over time. In addition to the coronavirus disease-19 (COVID-19) virus first detected in
China, the Republic of Korea has recorded multiple variants.

The aim of this study was to analyze the characteristics of the neutralization antibody cross-reaction of various COVID-19
variant viruses through an analysis of the neutralization antibody cross-reaction of the COVID-19 non-variant virus.
Furthermore, by examining the neutralizing ability of variant viruses, this study aimed to analyze whether the neutralizing
ability also acts on different viruses.

Seven clades (S, L, V, GR, G, GH, GV) were isolated. The clades were confirmed by analyzing the sera (i.e., upper respiratory
tract tissue samples) of 19 confirmed COVID-19 patients. The sera were analyzed using Real-time RT-PCR and full-length
genomic analysis, and the cross-reactivity of neutralizing antibodies was confirmed using the non-variant viruses of the
seven clades.

A plaque reduction neutralization antibody test was performed using seven types of non-variant virus isolates. Among the
sera samples, there were ten cases of S clade, five cases of V clade, and four cases of GH clade identified through a full-
length genomic analysis. Results showed that neutralizing antibodies against the same clade virus in one case of V clade
serum and one GH genotype serum exhibited more than four times the neutralizing ability against viruses of different clades
(i.e., GR, G, and GV). Although differences in the neutralizing ability of viruses of the same or different clades were found,
this study confirmed that a similar level of neutralizing antibody cross-reactivity was observed in all 19 sera.

In this study, we confirmed the possibility of protecting existing infected people from exposure to the risk of reinfection
because of the existence of neutralizing antibody cross-reactivity against COVID-19. Nevertheless, we still cannot rule out
the risk of reinfection completely. Further study needs to inform strategies for developing effective immunotherapies and
universal vaccines against emerging variant COVID-19 viruses because antigenic cross-reactivity is a key scientific question
that needs to be addressed.

Keywords: Coronavirus Disease-19 (COVID-19), Whole Genome Sequencing (WGS), Cross-reactions of neutralizing
antibodies
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Introduction

From 2019-2021, the coronavirus disease-19 (COVID-19)
spread across the world. It started with an outbreak among
unidentified pneumonia patients in Wuhan, Hubei Province,
China, in December 2019. In the Republic of Korea, the first
confirmed case was reported on January 20, 2020. Subsequently,
a total of 180,481 COVID-19 infection cases were reported by
July 20, 2021.

In the first stage of the COVID-19 pandemic, the World
Health Organization's (WHO) global initiative on sharing all
influenza data (GISAID) classified types of COVID-19 into
S clade, V clade, and G clade. Following that, the clades of
COVID-19 were expanded to S, V, G, GH, and GR. In November
2020, the G clade was subdivided into GV clade [1], and this
classification has been used until now (Table 1). In the Republic
of Korea, the S and V clades were identified until March 2020
after the COVID-19 outbreak, the GH clade was detected in early
April 2020, and then the G and GR clades were also detected. In
addition, the detection of the GV clade was confirmed in October
2020. The S clade includes inflow from foreign countries in the
pandemic's early stages, Wuhan residents, Guro call centers, and

overseas immigrants, and the V clade includes Daegu Sincheonji

Table 1. Classification of clades for SARS—CoV—-2 (WHO)

4 - M143 M41=(2021. 10. 7.)

Church and the Daenam Hospital in Cheongdo. The G clade
was first detected among incoming travelers to the Republic of
Korea, and the GR clade was identified among the Russian ship
crew and arrivals at Gamcheon Port in Busan [2]. The GV clade
was first confirmed in Deji High School/Jukjeon High School
in Yongin-si, Gyeonggi Province. The world is facing another
pandemic due to the mutated virus.

After the alpha variant virus infection was reported on
September 20, 2020 [3], various variant viruses from South
Africa and Brazil have been spreading to many countries, and the
induction of variant viruses from international arrivals has also
been observed [4]. Beta and gamma variant viruses derived from
South Africa and Brazil have been reported to have a high level
of transmission power and the possibility of antibody avoidance
[5-8]. It is necessary to continuously pay attention to cases of

reinfection.

Results

1. General characteristic of samples
The serum used to analyze the neutralizing ability was

obtained from 19 patients whose upper respiratory tract and

Clade Target genome for classification of clade Target amino acid for classification of clade
S clade ORF8 L84S
V clade NS3 G251V
G clade D614G
D614G
GH clade
NS3 Q57H
B gr DU s
D614G
GR clade
G204R
GV clade D614G, A222V
L clade Genetic correlation with WIV04 strain  (Isolate of Wuhan)
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serum samples were obtained simultaneously. Full-length
genomic analysis was conducted on the upper respiratory tract
samples to confirm the infected sample's clade. Ten people were
infected with the S clade, five people with the V clade, and four
people with the GH clade, which protects the infected clade in
the patient's serum. The antibodies formed by infection with a
specific clade are used for the neutralizing ability test, which
analyzes the level of protective ability to other clades. There were

seven clade types: S, L, V, GR, G, GH, and GV.

2. Pre-experiment

In this study, the plaque reduction neutralization test (PRNT)
was used to characterize and quantify the level of neutralizing
antibodies. In the PRNT method, serum and virus were reacted,
and then the mixture was injected into the cell. Cell cytopathic
effect of the cell was measured, and if the cytopathic effect level
was high, it was considered as a high level of neutralizing ability.
To establish experimental conditions for neutralization analysis,
the incubation time that causes cytopathic cell effects after
cell infection of seven types of non-variant virus isolates was

measured.

F7 a2 - J143 M415(2021. 10. 7.)

Briefly, the same dose of seven types of non-variant virus
isolates were reacted with patient serums and then incubated
in infected cells. The virus's five clades (S, L, GR, G, GV)
confirmed the cytopathic cell effect within 44 to 48 hours after
cell infection, but the virus's two clades (V, GH) confirmed the
cytopathic cell effect within up to 56 hours. Pre-experiment,
each type of coronavirus showed the time difference to induce
cytopathic cell effect, and the experiment was conducted by
applying optimized cell infection and culture time for accurate

neutralization analysis for each type of virus.

3. Results of neutralization analysis

To confirm that patients infected with the existing
COVID-19 virus may exhibit neutralizing ability against viruses
of other clades, 19 serum cases of patients with identified
S, V, and GH clade for seven types of viruses were used for
neutralization analysis (Figure 1). The neutralized antibody levels
against seven viruses in the two S clade serums were similar and
less than 1:10. As a result, the two S clade serums did not contain
any neutralizing antibodies against other clades, including the S

clade. It indicated that neutralizing antibodies after COVID-19

NAb (log sPRNTs;)
w

e Serum of S clade
* Serum of V clade
* Serum of GH clade

3 v A\ 0‘2~

Clade of SARS-CoV-2

© & &

Figure 1. Scatter plot of neutralizing antibody for SARS—CoV—2 by clade
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infection may have been maintained for a short period or not
generated initially. Therefore, further analysis such as T-cell
immune response will be required to analyze immunological
characteristics caused by COVID-19 infection. The rest of the
17 serums cases, including 8 cases of S clade serum, 5 cases of
V clade serum, and 4 cases of GH clade serum, showed similar
levels of neutralizing antibodies against seven viruses. Based
on these results, if the patient is exposed to another COVID-19
clade except initial infection clade, the risk of reinfection may be
low. In addition, neutralizing antibodies against the same clade
virus in one case of V clade serum and one GH genotype serum
exhibited more than four times the neutralizing ability against
viruses of different clades (i.c., GR, G, and GV). Further study
is needed to investigate why GR, G, and GV clade exhibit high
neutralization, whether differences in amino acids are the basis
for distinguishing genotypes or differences in other amino acids.
Although there are limitations in that this study could not include
L, GR, G, and GV clade serums, the possibility of protecting
existing infected people from exposure to the risk of reinfection
because of the existence of neutralizing antibody cross-reactivity

against COVID-19 was confirmed.

Conclusion

This study examined the neutralization capacity of seven
viruses (S, L, V, GR, G, GH, and GH) in serums (S, V, and GH
clade) from patients infected with COVID-19. Nineteen patient
serum samples (10 cases of S clade, 5 cases of V clade, 4 cases
of GH clade) demonstrated similar or high neutralizing ability,
and it was confirmed the possibility of protecting existing
infected people from exposure to the risk of reinfection because
of the existence of neutralizing antibody cross-reactivity against

COVID-19. A high level of neutralization was observed in the G

www.kdca.go.kr
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family group (GR, G, and GV) to V clade and GH clade infected
serums, and further study is needed to explore the underlying
mechanism.

This study is important in that it examined the possibility of
reinfection in existing infections with various clades, although
patient serums infected with the rest of the clades have not been
added, and the target sample was small.

Several studies have reported the possibility of antibody
avoidance of mutating viruses, along with the outbreak of
mutating COVID-19 virus in the Republic of Korea and the
introduction of new mutate viruses into the country. Therefore,
further study is needed to analyze various immunological
characteristics, including cross-reactivity of neutralization in
existing virus-infected or mutant virus-infected patients and

vaccinated persons, against the mutant virus.

@® What was known?
Characteristic analysis of mutant viruses worldwide suggests
the possibility of reducing virus neutralization or immune

avoidance due to mutations in specific proteins.

@ What is newly learned?

Cross-reaction analysis of neutralizing antibodies between
viruses confirmed that the neutralizing antibodies were
high in G-type clade for some group serums and generally

showed neutralization.

® What are the implications?

Further research is needed to analyze immunological
characteristics after COVID-19 infection, including studies
of neutralizing antibody cross-reactions following non-

variant and mutant virus cross-reactions for vaccinators.
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Issues on COVID-19 vaccines

Characteristics of mortality cases reported post COVID-19 vaccination, 2021
- The result of causality assessment by adverse reaction demage investigation team

Kim Dong-Keun, Jung Yeon-Haw, Lee Hyun-Ju, Kwon Geun-Young*
COVID-19 Vaccination Task Force Adverse Event Investigation Team, The Korea Disease Control and Prevention Agency
(KDCA)

On February 26, 2021, the Korea Disease Control and Prevention Agency (KDCA) began coronavirus disease 19 (COVID-19)

vaccinations for staff and patients in nursing hospitals and nursing facilities. The aim of this article was to report the result
of causality assessment and characteristics of COVID-19 vaccine-related mortality cases. Adverse reactions to the vaccine
were collected using the vaccine adverse event reporting system (VAERS) of essential vaccinations. A rapid response
system was established, including a city-state/public-private quick reaction team to rapidly evaluate the causality of
reported adverse reactions. The city-state/public-private quick reaction team and the KDCA's COVID-19 vaccination damage
investigation team began operations in March 2021. By July 12, 2021, the two teams had held twenty-two meetings to
assess the causality of 373 COVID-19 vaccine adverse reaction cases of mortality. The cases consisted of 191 males and 182
females. There were 146 cases related to the AstraZeneca vaccine (ChAdOx) and 227 cases related to the Pfizer BioTec
vaccine (BNT162b2). 165 people died within six days of receiving the COVID-19 vaccine, and 112 autopsies were conducted.
355 people had underlying diseases, and hypertension was the most common disease due to causal evaluation; one person
was diagnosed with thrombosis with thrombocytopenia syndrome. The rest of the cases did not accept causality, and the

leading cause of death was ischemic heart disease.

Keywords: COVID-19, Vaccination, Adverse reactions

events such as death, intensive care unit treatment, and life-

Introduction

threatening conditions post COVID-19-vaccination. The city-

On February 26, 2021, the Korea Disease Control and state operates this system with a public-private quick reaction

Prevention Agency (KDCA) began COVID-19 vaccinations for team. The COVID-19 vaccination damage investigation team is

high-risk populations; staff and patients in nursing hospitals and comprised of medical experts from the department of internal

nursing facilities. The aim of the KDCA was to reduce mortality medicine, pediatrics, neurology, and civil officers from the

due to COVID-19 and to prevent the spread of COVID-19. As Ministry of Food and Drug Safety (MFDS), and the National

of 2021, there are four types of COVID-19 vaccines currently in Forensic Service (KFS). The team evaluates the causality of

use in the Repulic of Korea: AstraZeneca (AZ), Pfizer BicTech, death post COVID-19 vaccination. Evaluations are based on

Janssen, and Moderna. A vaccine adverse event reporting system

(VAERS) was established to detect risk signals in severe adverse

autopsy records from the KFS, literature reviews, etc.

This study found that 373 deaths were reported after

www.kdca.gokr 2879
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COVID-19 vaccination between March 7 to July 16, 2021.
Further findings indicated that, by July 12, 2021, 15,586,467
people had completed the first round of vaccination, and
5,872,306 had completed the second round of vaccination.
Among them, 101,180 cases reported adverse reactions after
receiving the COVID-19 vaccine. Furthermore, there were 5,101
cases of severe adverse reactions such as death, anaphylaxis, and

thrombosis with thrombocytopenia syndrome [1,2].

Results

General characteristics of post-COVID-19
vaccination mortality cases
The causality of death after COVID-19 vaccination

was reviewed. There were two types of vaccines reported:

B . 1143 M415(2021. 10. 7.)

AstraZeneca (ChAdOx1) and Pfizer (BNT162b). Of the
AstraZeneca vaccine-related deaths, eighteen people were in their
50s, and 43 people were in their 60s. The AstraZeneca vaccine
was administered to those under 40 years of ages and 40s. A total
of 222 individuals 70 years of age and older were given the Pfizer
vaccine. In the causal assessment cases, the proportion of male
and female deaths was 191 males (51.2%) and 182 females (48.8%)
(Table 1).

Findings indicated that 30 (8.0%) deaths occurred within 24
hours after vaccination, 67 deaths (18.0%) occurred between 24
and 72 hours after vaccination, and 68 deaths (18.2%) occurred
between 72 and 144 hours after vaccination. In addition, 208
deaths (55.8%) occurred more than 144 hours after vaccination,
which accounted for 44.2 percent of all deaths within 6 days after
vaccination (Table 1).

Autopsies were conducted for 99 cases due to the request of

Table 1. Characteristics of death case after COVID—19 vaccination

unit: n (%)

& s o
Age group, years
<39 3(0.8) 3(2.0) -
40-49 7(1.8) 7(4.7) -
50-59 19 (5.0) 18 (12.3) 1(0.4)
60-69 47 (12.6) 43 (29.4) 4(1.7)
70-79 87 (23.3) 27 (18.4) 60 (26.4)
>80 210 (56.3) 48 (32.8) 162 (71.3)
Sex
Male 191 (51.2) 84 (57.5) 107 (47.1)
Female 182 (48.8) 62 (42.5) 120 (52.9)
Time from vaccination to death
Within 24hrs 30 (8.0) 16 (10.9) 14 (6.1)
24-T72hrs under ( .9) 37 (25.9) 30 (13.2)
72-144hrs under 8.2) 21 (14.3) 47 (20.7)
144hrs over 208 (55 7) 72 (49.9) 136 (59.9)
Autopsy
Yes 99 (26.5) 51 (34.9) 48 (21.1)
No 274.(73.4) 95 (65.0) 179 (78.8)

www.kdca.gokr 2880



the family and judgment of the judicial authorities. Furthermore,
24 autopsy cases were responded to. For 69 cases, a quick result
was presented orally or with a written note in the causality
assessment team meeting (Table 1).

In the epidemiological investigation of death cases, 355
(95.1%) had underlying diseases, and 18 (4.8%) had no underlying
diseases. Of those cases with underlying diseases, 136 (93.1%)
were AstraZeneca cases and 219 (96.4%) were Pfizer cases. The
underlying diseases were classified according to the Korean
Standard Classification of Diseases (KCD). The underlying
diseases across all reports included Hypertensive disease (227;
60.8%), Diabetes mellitus (142; 38.1%), Organic, including
symptomatic, mental disorders (78; 20.9%), cerebrovascular
diseases (63; 16.8%), and other forms of heart disease (48; 12.8%)
(Table 2).

The vaccination damage investigation team reviewed the

type of adverse reactions based on the medical records and

F7 a2 - J143 M415(2021. 10. 7.)

autopsy reports. The causes of death estimated by the vaccination
damage investigation team were combined with the immediate
cause of death and preceding cause of death to quickly determine
vaccination causality. In addition, if there was no evidence to
suggest causality with the vaccination other than a temporal
relationship and lack of supporting data to determine the
mechanism of death, or if the autopsy did not indicate vaccination
and causality, it was classified as an unknown cause of mortality.
If two or more causes of non-vaccination and causality were
in conflict, the authors either extracted the most likely causes
or randomly extracted and suggested them as subcategories
according to KCD.

In the vaccination damage investigation team, only one case
(0.3%) of vaccine causality was accepted, and the other 372 cases
(99.7%) of causality were rejected (Table 3). However, one of the
cases in which causality was not accepted, in which the cause

of death was acute myocarditis after AstraZeneca vaccination,

Table 2. Underlying diseases with death case after COVID—19 vaccination

unit: n (%)
Total cases ChAdOx1 BNT162b2
(n=373) (n=146) (n=227)

Underlying diseases
Yes 355 (95.1) 136 (93.1) 219 (96.4)
No 18 (4.8) 10 (6.8) 8(3.5)
Types of underlying diseases *
Hypertensive disease 227 (60.8) 92 (63.0) 135 (59.5)
Diabetes mellitus 142 (38.1) 59 (40.4) 83 (36.6)
Organic, including symptomatic, mental disorders 78 (20.9) 37 (25.3) 41 (18.1)
Cerebrovascular diseases 63 (16.8) 39 (26.7) 24.(10.6)
Other forms of heart disease 48 (12.8) 16 (11.0) 32 (14.1)
Ischemic heart disease 45 (12.0) 13 (8.9) 32 (14.1)
Metabolic disorders 43 (11.5) 17 (11.6) 26 (11.5)
Chronic lower respiratory diseases 42 (11.3) 12(8.2) 30 (13.2)
Renal failure 38 (10.1) 18 (12.3) 20 (8.8)
Diseases of male genital organs 27 (7.2) 8 (5.5) 19 (8.4)

* If the intermediate classification has different basal diseases, aggregated in duplicate.
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Table 3. The cause of deaths after COVID—19 vaccination and causality

unit: n (%)
Total cases ChAdOx1 BNT162b2

(n=373) (n=146) (n=227)
Accepted the causality 1(0.3) 1(0.6) =
- Thrombosis with thrombocytopenia syndrome 1 1 -
Rejected the causality 372 (%9.6) 145 (99.3%) 227 (100%)
- Ischemic heart disease I 28 43
= Other forms of heart disease” 57 20" 37
- Influenza and pneumonia 47 14 33
- Cerebrovascular disease 45 17 28
— Other bacterial diseases 27 15 12
- Unknown 26 10 16
- Diseases of arteries, arterioles and capillaries 18 3 15
- Renal failure 11 5 6
- Renal tubulo-interstitial diseases 9 5 4
- Plulmonlary heart disease and diseases of pulmonary 7 A 3

circulation

- Etc.” 54 24 30

* Including sudden cardiac death

T One case after ChAdOx1 vaccination requires re—evaluation

F Etc. category including disorders of gallbladder, biliary tract and pancreas, diseases of oesophagus, stomach and duodenum, episodic and paroxysmal disorders,
chronic lower respiratory diseases, symptoms and signs involving the circulatory and respiratory systems, other respiratory diseases principally affecting the
interstitium, intestinal infectious diseases, other diseases of intestines, diseases of liver, and malignant neoplasms of digestive organs.

was assessed as an unlikely-indeterminate due to insufficient

scientific evidence for vaccine and adverse reactions.

Conclusion

On April 7, 2021, the European Medicines Agency (EMA)
recognized thrombosis with thrombocytopenia syndrome
as a side effect of the AstraZeneca vaccine, and the Korean
COVID-19 vaccination promotion team immediately stopped
administering AstraZeneca. Then, the AstraZeneca vaccine
was authorized for people aged 30 years and older and its
administration was resumed on April 12, 2021. On May 27, 2021,

a man in his 30s received the AstraZeneca vaccine. He was then

www.kdca.go.kr

diagnosed with thrombosis with thrombocytopenia syndrome
on June 15, 2021, and he died the next day. On June 18, 2021, the
vaccination damage investigation team accepted the causality of
the vaccination. The COVID-19 vaccination response promotion
team reviewed the risk-benefit ratio of the AstraZeneca vaccine
based on the causal assessment results by the vaccination damage
investigation team and adjusted the vaccination age to 50 years
and older from July 1, 2021. This study analyzed the general
characteristics and the results of the causality assessment for
death cases in the vaccination damage investigation team from
the Ist to 22nd meeting. COVID-19 vaccinations are the most
effective tool in managing the morbidity and mortality rate of
SARS-Cov-2 infection. The COVID-19 vaccination promotion

team was expanded to vaccines for use among people aged > 18
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years and about 80% of general population being fully-vaccinated

F7 a2 - J143 M415(2021. 10. 7.)

is expected to be reached by November 2021. The KDCA's

vaccination damage investigation team and the city-state/public-

This article has been translated from the Public Health Weekly
Report (PHWR) volume 14, Number 32, 2021.

private quick reaction team will continue to monitor known
or unknown risk signals and to conduct causality assessments
to share data with medical experts and related institutions to

establish a safe vaccination adverse reaction management system.
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Occurrence status of imported parasitic infections, 2011-2020

Kim Hyunjung, Shin Hyun-Il, Ju Jung Won, Lee Hee ll
Division of Vectors and Parasitic Diseases, Bureau of Infectious Diseases Diagnosis Control, Korea Disease Control and Prevention Agency
(KDCA)

Imported parasitic infections are a class 4 legal infectious disease in the Republic of Korea. A surge in immigration and
international travel has led to anincrease in the number of imported parasitic infectious cases.

The aim of this study was to survey the occurrence of eleven imported parasitic infections in the Republic of Korea between
2011 and 2020: Leishmaniasis, Babesiosis, African trypanosomiasis, Schistosomiasis, Filariasis, Chagas disease,
Angiostrongyliasis, Gnathostomiasis, Hydatidosis, Toxoplasmosis, and Dracunculiasis. The data came from the Korea
Disease Control and Prevention Agency (KDCA), which monitored the occurrence of imported parasitic infections through
sentinel surveillance and laboratory tests. The findings of this study indicated that 101 cases were reported through
specimen monitoring agencies. Toxoplasmosis was the most reported infectious disease, followed by Hydatidosis,
Babesiosis and schistosomiasis. A total of 186 cases were requested for laboratory tests by the KDCA, and the most
requested infectious disease was Filariasis, followed by Leishmaniasis and Babesiosis. Eleven cases were confirmed as
positive in laboratory tests; Leishmaniasis (4 cases), Babesiosis (2 cases), Chagas disease (1 case), and toxoplasmosis (4
cases).

Although the occurrence of imported parasitic infections was infrequent over the past 10 years, Toxoplasmosis,
Hydatidosis, Babesiosis, and Leishmaniasis cases increased and were sporadically reported. This fact highlighted the
necessity of managing laboratory testing methods since the characteristics of each infectious disease varies. By way of
example, one of the challenges in identifying imported parasitic infections is that they are often characterized by low
severity and chronic infection. In addition, this study recommended that the KDCA periodically review and prepare rapid
laboratory testing methods for emerging imported parasitic disease.

Keywords: Imported parasitic infections, Sentinel surveillance, Laboratory diagnostic test
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Infectious disease

Specimen

Pathogen

Vectors/Route of Ttansmission

Symptoms

Distribution

Leishmania infantum,

Cutaneous leishmaniasis: Skin lesion (cyst or ulcer),

water

e o Whole 1. donovari, L. Lutzomyia spp., lymphadenopathy Africa, ASIa,}Europe', Tropics of )
eishmaniasis Blood, | major, L. amazonesis, | Phisbotomus spp. +  Visceral leishmaniasis: Fever, weight loss, edema of South America, various subtropical
Serum L. braziliensis the liver and/or spleen areas
Whole Babesia microti, . Chronic fatigue syndrome, anorexia, headache, . : .
Babesiosis Blood, B. duncani, Ixodes scapularis fever, chills, muscle pain, hepatomegaly, Wzrldvgltde, 9spe0|ally the tropics
Serum B. divergens : spleenomegaly, hemolytic anemia and subtropics
. Whol Trypanosoma brucei . Skin inflammation including pain and itch, West and Central Africa,
Afrlcanl ) ole gambiense, Glossina spp. fatigue, asthenia universalis, insomnia, fever, South and East Africa
trypanosomiasis | Blood 7. b. rhodesiense - enlarged lymph nodes
Triatoma spp., By /] « Fever, headache, adenia, pale complexion, Southern US extending to Central
Chagas' Disease Serum Trypanosoma cruzi Rhodnius spp. y. muscle pain, respiratory distress, edema, South America (e.g. Mexico,
Panstrongylus spp. chest/abdominal pain Argentina, Chile)
Schistosoma japonicum, Exposure to . Fever, nausea, eosinophilia, gastric distress, China, Japan,_ Phili_ppine Islands,
Schistosomiasis Serum | S haematobium, contaminated -~ Hematuria, polyuria, urinary incontinence, Southeast Asia, Middle East,
S. mansoni waters r— perianal pain, etc. Caribbean Islands, South America
X Consumption of . i ili inqitis: . .
Angiostronavliasis | csp | AM90Stongylus 1w snai, oty Eosinophilic meninitis: Headache, puchal Southeast Asia, South Pacific
nglostrongyliasis cantonensis contaminated water rigidity, photophoba, loss of visual acuity, Islands, Pacific Rim
e etc.
or vegetables
Consumption of - B . .
Gnathostomiasis Serum G/:fiihoftlonma raw fish, frogs, e ’ Fever, em.eSIS’ hlveg, anorema,‘ Asia (India to Japan), North America
spinigeru birds, reptiles, et. W nausea, diarrhea, epigastric pain
o Whole i Wuchereria Aedes togoi, +  Fever, emesis, hives, anorexia, nausea, Tropics and Subtropics excluding North
Al Blood, [76/70/"07’{/, X Anophgles diarrhea, epigastric pain America and Europe
Serum Brugia malayi sinensis, etc.
Fchinococcus Consumption of + Cystoma of liver, lungs, kidneys, brain, and Australia, New Zealand, Africa, South
Hydatidosis Serum | granulosus, contaminated muscles, hematuria, jaundice, abdominal America, Europe, Middle East, Central
E. multilocularis water or food pain, adynamia, coughing, chest pain, etc. Asia, Japan, Philippine Islands
Whole Consumption of +  Uveitis, chorioretinitis, fever, headache, Worldwide, especially nations
q o contaminated water or N L . . N .
Toxoplasmosis Blood, Toxoplasma gondii food, Exposure to myalgia, lymphadenitis ~ with high domestic feline
Serum infected cat stool populations
D liasi T Dracunculus Sg:tsa l:nn:r‘:;g; of : E I?er of ZTZCW‘ hypetrleml(a, pln: leyt-?, pain, . Africa (between the Equator and
racunculiasis ssue | odinensis a' itchiness, allergic reaction (anaphylaxis or " Sahara Desert), Pakistan, India

localized)

Figure 1. Pathogen, infection route and clinical symptoms of imported parasitic infections

25 1
20 [ |
2 15 A
(2}
8
k]
2 10 A
[ |
5
0 -
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B Leishmaniasis 0 0 0 0 1 0 0 0 0 0
M Babesiosis 0 0 0 0 1 0 0 0 2 0
Schistosomiasis 0 1 0 0 0 1 1 0 0 0
W Filariasis 0 0 0 0 0 0 0 1 0 0
B Hydatidosis 1 0 0 0 0 0 0 3 0 0
B Toxoplasmosis 2 1 2 2 6 15 8 17 21 15

Figure 2. Occurrence report of imported parasitic infections by year (2011—2020) in the Republic of Korea
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Hydatidosis
4%

Babesiosis
3%

fChagas' Disease
/ 3%

Filariasis

-
/\ 1%
/ " Leishmaniasis

1%

Toxoplasmosis
88%

Figure 3. Occurrence ratio of imported parasitic infection type in the Republic of Korea

Table 1. Laboratory diagnostic test list of imported parasitic infections by the KDCA

Specimen Type Microscopic test Molecular test Antibody detection test

Leishmaniasis Whole blood, Tissue ¢} o -
Babesiosis Whole blood o o -
African trypanosomiasis Whole blood, CSF o o -
Schistosomiasis Stool, Urine, Serum o - o
Chagas' Disease Whole blood, Serum o] - o
Angiostrongyliasis Whole blood, Tissue - o -
Gnathostomiasis Tissue o] - -
Filariasis Whole blood, Serum o o o
Hydatidosis Serum - - o
Toxoplasmosis Whole blood, Serum - o o
Dracunculiasis Laboratory test not needed

www.kdca.gokr 2894
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Toxoplasmosis,
13 (7%)

Hydatidosis, 9 (5%)
Filariasis,

110 (63%)
Schistosomiasis, 3 (2%)

Figure 4. Ratio of laboratory diagnostic test request by imported parasitic infection type in the Republic of Korea
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OHEEISE A
1. H|2IRHEE 0], 2007~2019

O 19M] O|AH MQ10| B|DISHE(GHHEZSNS 20071 317%0|A 2019 33.8%2 21%p S7HLX} 36.2%0M 41.8%=2 5.6%p S7t OXt=
26.3%01M 25.0%2 1.3%p ZA)SIHH, 201901 SXHA1.8%)7F HXH25.0%)LCH 1.7H =4Sz 1),

50 r
—O— Xk ==X ——0X
37.7 37.8 397
40 | : :
362 353 368 364 o, 363
= 34.8
) | 33.2 : 34.1 34.6 )
.'égj 30 1317 557 3813 309 314 524 318 309 338
s D\D-/D\D/D/zg.o\ﬂ\m/‘}—{'\ﬂ—ﬂ\u
5 263 959 260 g 27 25 1 259 264 256 255 250
< 20+ 233
10
O 1 1 1 1 1 1 1 1 L L L L J
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
BN
J8! 1, H|PIRHEE F0[, 2007~2019
* |2 HIZZFR|S 25 kg/m? 0401 28, Tt 194 of A
x 8 101| XﬂAIE._' SAXl= 20053 FAHITE HAHHESt
EX : 20198 ZIALEA| hitp://knhanes.kdca.go.kr/
s N St el PSRl P S o = Bl ST =iinly
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2. 2xiE # H|2HRIHt — OECD 71€=7l 34, 2019

2019 7[Z& OECD 2|@=2| MAls H HIZHRIF HIES Hlwet Zuf, R2|Lt2k= 337%2 OECD Eat 60.8%01 HisH i<

TIE2E L20] 272%= 7HY
780 HB0 AL HIte 2 LIEtE(EE 2),

o 731 742 752
67.6 67.6
642 64.4 651 652
60.8 61.0
587 59.8 .
60 | 55.4
< 40 |
33.7
27.2
20 +
Y O G K s R N B
vy N & & %é ~ ) 3

T3 2, OECD &|E=2| 25 & H|2HIF HIE, 2019

* IFRIS 2 HIZIRIT HIE: 15N 0|4 Q17 & MIEZEX|47} 25 kg/m® O|AIQI B8
T OECD(15): 2019¥(Z2 1P E) EAI7I /= 157422 W
F HI7|0f|/2HEH|OH/HIA|Z = 2018 £, E{7|/EF/TRt=ES= 2017E E4,

o —

= 2016 SAY.

2897

www.kdca.go.kr

=

Lto
—_

AR
T

{1, 0222 R2|L2H33.7%) 0IU2H, 71 &2 =7t HMAIR(75.2%)2F 2ail(74.2%)2 =21 10g

ol

[=H
=
S



F7 a2 - J143 M415(2021. 10. 7.)

Noncommunicable Disease (NCD) Statistics

1. Trends in prevalence of obesity, 2007—2019

Prevalence of obesity among those aged 19 years and over (age standardized) increased by 2.1%p, from 31.7% in 2007 to 33.8% in 2019
(Men increased by 5.6%p from 36.2% to 41.8%, Women decreased by 1.3%p from 26.3% to 25.0%). The prevalence in men was 1.7
higher than that in women (Figure 1).
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Figure 1. Trends of hypercholesterolemia among those aged 19 years and over, 2007—2019

* Prevalence of obesity: BMI 25 kg/m? or more, among those aged 19 years
¥ The mean in figure 1 was calculated using the direct standardization method based on a 2005 population projection.

Source: Korea Health Statistics 2019, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Korea Disease Control and Prevention Agency
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2. Percentage of overweight or obese population among OECD countries
in 2019 (or nearest available year)

Percentage of overweight or obese population has been compared among OECD countries. the Republic of Korea showed the low
value of 33.7%, which was the second lowest to Japan that had the lowest value of 27.2%. Mexico had the highest value of 75.2% and

Chile 74.2%, where 7 out of 10 people were either overweight or obese (Figure 2).
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Figure 2. Percentage of overweight or obese population among OECD countries in 2019 (or nearest available year)

* Overweight or obese population is the sum of the population with a BMI over 25 kg/m? (BMI = 25 kg/m?)
T OECD(15): Average of 15 member countries that have statistics of the year 2019 (or nearest available year)

T Statistics of the year 2018 have been used for Belgium, Latvia, Mexico, while that of the year 2017 have been used for Turkey, Australia,
Finland.

Source: OECD Health Statistics 2020 (OECD indicators)

Reported by: Division of Chronic Disease Control, Korea Disease Control and Prevention Agency
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 2, 2021 (40th week™)

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease ¥ ng;? : %gg; * weekly of iu(r:rg:[t]t\rl;eek
average 2020 2019 2018 el o (no. of cases)
Category I

Tuberculosis 449 14,663 442 19,933 23,821 26,433 28,161 30,892
Varicella 188 15,540 869 31,430 82,868 96,467 80,092 54,060
Measles 0 0 1 6 194 15 7 18
Cholera 0 2 0 0 1 2 5 4
Typhoid fever 13 115 1 39 94 213 128 121
Paratyphoid fever 18 122 1 58 55 47 73 56
Shigellosis 1 20 1 29 151 191 112 113
EHEC 4 176 3 270 146 121 138 104
Viral hepatitis A 70 4,873 125 3,989 17,598 2,437 4,419 4,679
Pertussis 1 14 9 123 496 980 318 129
Mumps 159 6,342 268 9,922 15,967 19,237 16,924 17,057
Rubella 0 0 0 0 8 0 7 1
Meningococcal disease 0 0 0 5 16 14 17 6
Pneumococcal disease 1 178 6 345 526 670 523 441
Hansen's disease 0 4 0 3 4

Scarlet fever 5 531 160 2,300 7,562 15,777 22,838 11,911
VRSA 0 1 0 9 8 0 0 -
CRE 207 11,761 297 18,113 15,369 11,954 5,717 -
Viral hepatitis E 6 321 7 191 - - - -

Category II

Tetanus 0 21 1 30 31 31 34 24
Viral hepatitis B 4 313 7 382 389 392 391 359
Japanese encephalitis 0 3 2 7 34 17 9 28
Viral hepatitis C 98 7,607 177 11,849 9,810 10,811 6,396 -
Malaria 6 267 11 385 559 576 515 673
Legionellosis 2 264 7 368 501 305 198 128
Vibrio vulnificus sepsis 3 33 3 70 42 47 46 56
Murine typhus 0 23 0 1 14 16 18 18
Scrub typhus 21 706 127 4,479 4,005 6,668 10,528 11,105
Leptospirosis 5 115 4 114 138 118 103 17
Brucellosis 0 5 0 8 1 5 6 4
HFRS 0 147 11 270 399 433 531 575
HIV/AIDS 7 529 21 818 1,005 989 1,008 1,060
CJD 1 67 1 64 53 53 36 42
Dengue fever 0 1 4 43 273 159 171 313
Q fever 1 37 2 69 162 163 96 81
Lyme Borreliosis 0 0 1 18 23 23 31 27
Melioidosis 0 0 0 1 8 2 2 4
Chikungunya fever 0 0 0 1 16 3 5 10
SFTS 3 107 15 243 223 259 272 165
Zika virus infection 0 0 0 1 3 3 1 16

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year.

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

# The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis,
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Table 2. Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I::;r Current  Cum. 5(3 ;2:1}

week 2021 average’ week 2021 average* week 2021 average* week 2021 average*

Overall 449 14,663 19,939 188 15,540 47,987 0 0 44 0 2 2
Seoul 77 2,413 3,604 19 1,958 5,408 0 0 6 0 0 0
Busan 37 1,015 1,359 18 975 2,662 0 0 2 0 0 1
Daegu 19 709 9 0 635 2,560 0 0 2 0 0 0
Incheon 30 768 1,050 20 830 2,409 0 0 2 0 1 0
Gwangju 13 349 491 4 517 1,700 0 0 0 0 0 0
Daejeon 13 307 441 0 440 1,384 0 0 5 0 1 0
Ulsan 11 272 412 8 340 1,448 0 0 1 0 0 0
Sejong 1 67 70 0 188 530 0 0 15 0 0 0
Gyonggi 95 3,327 4,299 53 4,454 13,279 0 0 0 0 0 0
Gangwon 19 638 842 7 47 1,250 0 0 1 0 0 0
Chungbuk 9 472 618 6 548 1,320 0 0 0 0 0 0
Chungnam 18 704 961 0 598 1,779 0 0 1 0 0 0
Jeonbuk 17 585 791 1 552 1,971 0 0 1 0 0 0
Jeonnam 23 801 1,036 14 823 1,908 0 0 3 0 0 0
Gyeongbuk 28 1,102 1,455 13 770 2,612 0 0 3 0 0 0
Gyeongnam 34 962 1,311 21 1,191 4,473 0 0 2 0 0 1
Jeju 5 172 258 4 250 1,294 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5(3 ;:Ia.r Current  Cum. 5(3 ;j(:;.r Current  Cum. ; ;2;} Current  Cum. 5(3 ;:;r

week 2021 average® week 2021 average® week 2021 average® week 2021 average’

Overall 13 115 101 18 122 47 1 20 92 4 176 135
Seoul 0 5 19 0 2 8 0 2 23 0 17 17
Busan 3 29 9 9 49 6 1 3 6 0 8 4
Daegu 0 4 3 0 7 4 0 0 6 0 9 6
Incheon 0 2 7 0 0 2 0 0 7 0 7 8
Gwangju 1 8 2 4 11 2 0 0 8 2 35 11
Daejeon 0 7 3 0 11 1 0 0 1 0 10 3
Ulsan 0 5 3 0 5 0 0 0 1 0 4 5
Sejong 0 0 1 0 1 0 0 0 0 0 4 1
Gyonggi 3 29 24 0 11 9 0 8 19 0 30 43
Gangwon 0 2 2 2 5 2 0 0 2 0 4 5
Chungbuk 0 0 4 0 1 2 0 0 2 0 4 3
Chungnam 0 5 5 0 0 1 0 0 6 0 3 4
Jeonbuk 0 0 1 0 2 2 0 0 2 0 8 2
Jeonnam 5 9 3 1 6 2 0 5 4 0 14 7
Gyeongbuk 0 3 5 1 3 2 0 0 5 1 12 6
Gyeongnam 1 12 7 1 5 3 0 0 4 0 5 4
Jeju 0 0 3 0 8 1 0 2 1 1 7 6

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases’

Diseases of Category I

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5‘5 ;::r Current  Cum. 5(3 ;2:1}

week 2021 average* week 2021 average* week 2021 average* week 2021 average*

Overall 70 4,873 5,619 1 14 297 159 6,342 12,414 0 0 2
Seoul 7 948 1,048 0 1 37 6 77 1,421 0 0 1
Busan 0 65 205 0 0 28 23 381 722 0 0 0
Daegu 0 48 88 0 0 10 0 252 476 0 0 0
Incheon 8 441 380 1 3 18 7 303 605 0 0 0
Gwangju 1 86 84 0 0 15 10 191 533 0 0 0
Daejeon 0 130 614 0 0 7 1 190 348 0 0 0
Ulsan 0 21 40 0 0 8 11 208 396 0 0 0
Sejong 2 36 92 0 0 4 2 62 65 0 0 0
Gyonggi 40 2,028 1,694 0 3 50 35 1,845 3,388 0 0 1
Gangwon 4 109 102 0 0 2 5 244 415 0 0 0
Chungbuk 0 190 274 0 1 7 6 153 308 0 0 0
Chungnam 0 358 427 0 0 6 0 273 528 0 0 0
Jeonbuk 0 117 219 0 0 6 4 277 574 0 0 0
Jeonnam 1 88 99 0 0 14 12 338 529 0 0 0
Gyeongbuk 2 72 106 0 4 19 13 276 636 0 0 0
Gyeongnam 2 38 119 0 2 62 20 521 1,282 0 0 0
Jeju 3 98 28 0 0 4 4 111 188 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases’

Diseases of Category || Diseases of Category I
Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area
Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;'J;.r Current  Cum. 5(3 ;‘:;} Current  Cum. 5('3 ;/j(:;r
week 2021 average* week 2021 average* week 2021 average* week 2021 average®

Overall 0 0 9 5 531 9,459 0 21 25 4 313 285
Seoul 0 0 2 0 52 1,282 0 4 2 0 33 51
Busan 0 0 0 0 33 654 0 1 2 0 24 19
Daegu 0 0 1 0 8 318 0 2 2 0 8 10
Incheon 0 0 1 0 31 453 0 0 1 0 16 15
Gwangju 0 0 0 1 74 488 0 0 1 1 12 5|
Daejeon 0 0 0 0 10 357 0 2 1 0 3 10
Ulsan 0 0 0 0 29 407 0 0 0 0 5 6
Sejong 0 0 0 0 2 55 0 0 0 0 4 0
Gyonggi 0 0 2 1 133 2,739 0 8 3 1 107 74l
Gangwon 0 0 1 2 12 148 0 0 0 0 9 9
Chungbuk 0 0 0 0 10 174 0 2 1 0 8 11
Chungnam 0 0 0 0 17 412 0 3 2 0 25 14
Jeonbuk 0 0 0 0 11 317 0 1 2 0 10 15
Jeonnam 0 0 0 1 35 356 0 0 4 0 1 14
Gyeongbuk 0 0 1 0 18 480 0 2 2 1 17 14
Gyeongnam 0 0 1 0 39 702 0 1 2 1 17 18
Jeju 0 0 0 0 17 117 0 0 0 0 4 3

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.kdca.gokr 2922



Table 2, (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases’

Diseases of Category Ill

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area
Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 ;2:1}
week 2021 average* week 2021 average* week 2021 average* week 2021 average*

Overall 0 3 12 6 267 504 2 264 225 3 33 44
Seoul 0 0 4 0 29 72 1 44 65 0 2 6
Busan 0 0 0 0 3 7 0 9 12 0 6 4
Daegu 0 0 1 0 1 7 0 16 8 0 0 1
Incheon 0 0 0 0 42 70 0 14 16 0 1 3
Gwangju 0 1 1 0 0 5) 0 7 4 0 0 1
Daejeon 0 0 0 0 3 4 0 4 2 0 0 0
Ulsan 0 0 0 0 2 3 0 3 2 0 1 1
Sejong 0 1 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 1 1 6 167 286 0 58 53 1 5 7
Gangwon 0 0 1 0 8 15 0 5 8 0 0 0
Chungbuk 0 0 1 0 2 5 0 9 9 0 1 1
Chungnam 0 0 0 0 4 7 0 4 7 0 1 4
Jeonbuk 0 0 0 0 0 3 0 9 5 0 1 2
Jeonnam 0 0 1 0 3 3 1 25 6 2 7 5
Gyeongbuk 0 0 1 0 2 6 0 16 14 0 2 2
Gyeongnam 0 0 1 0 1 7 0 11 8 0 6 6
Jeju 0 0 0 0 0 3 0 30 6 0 0 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week™)

Unit: No. of cases'

Diseases of Category Il

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;‘2;} Current  Cum. 5('3 ;2;} Current  Cum. 5<E ;‘;} Current  Cum. 5? ;I:;.r

week 2021 average’ week 2021 average® week 2021 average* week 2021 average’

Overall 0 23 7 21 706 1,089 5 115 69 0 5 2
Seoul 0 0 1 0 15 43 1 3 4 0 0 1
Busan 0 0 0 3 42 40 0 7 3 0 0 0
Daegu 0 0 0 0 14 11 0 1 1 0 0 0
Incheon 0 17 1 0 6 18 0 5 2 0 0 0
Gwangju 0 0 1 1 14 25 0 4 2 0 0 0
Daejeon 0 0 0 0 10 26 0 3 2 0 0 0
Ulsan 0 1 0 1 7 28 0 1 1 0 0 0
Sejong 0 0 0 0 1 5 0 0 1 0 0 0
Gyonggi 0 3 1 1 52 103 1 24 10 0 4 0
Gangwon 0 0 0 0 6 21 2 14 4 0 0 0
Chungbuk 0 0 0 1 14 22 0 10 3 0 0 0
Chungnam 0 0 1 0 45 113 0 14 9 0 0 0
Jeonbuk 0 0 0 5 180 114 0 9 5 0 0 1
Jeonnam 0 0 1 3 178 259 0 5 8 0 1 0
Gyeongbuk 0 0 0 1 12 66 1 12 7 0 0 0
Gyeongnam 0 0 1 5 102 182 0 3 6 0 0 0
Jeju 0 2 0 0 8 13 0 0 1 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week®)

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting StRlronalfE ndrame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;’;‘r Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;‘r
week 2021 average’ week 2021 average’ week 2021 average® week 2021 average®

Overall 0 147 230 1 67 38 0 1 154 1 37 87
Seoul 0 1 9 0 5 11 0 0 47 0 8 4
Busan 0 0 6 0 7 2 0 0 9 1 3 1
Daegu 0 5 2 0 4 1 0 0 9 0 0 2
Incheon 0 2 4 0 4 1 0 0 9 0 1 2
Gwangju 0 3 4 0 1 1 0 0 2 0 1 3
Daejeon 0 1 3 0 6 2 0 0 2 0 3 2
Ulsan 0 2 1 1 1 1 0 0 3 0 1 2
Sejong 0 0 0 0 0 0 0 0 0 0 0 0
Gyonggi 0 15 51 0 16 9 0 0 44 0 2 12
Gangwon 0 11 10 0 3 1 0 1 3 0 0 0
Chungbuk 0 1 14 0 5 1 0 0 3 0 5 19
Chungnam 0 19 28 0 2 1 0 0 5 0 10 12
Jeonbuk 0 51 26 0 3 1 0 0 3 0 1 6
Jeonnam 0 22 36 0 3 1 0 0 3 0 1 1
Gyeongbuk 0 6 23 0 2 2 0 0 4 0 4 4
Gyeongnam 0 8 12 0 5 3 0 0 6 0 2 7
Jeju 0 0 1 0 0 0 0 0 2 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending October 2, 2021 (40th week®)

Unit: No. of cases’

Diseases of Category IV

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 5c ;;;‘r Current Cum. ; ;‘ema-r

week 2021 average’ week 2021 average® week 2021 average’
Overall 0 0 16 3 107 175 0 0 -
Seoul 0 0 6 0 5 7 0 0 =
Busan 0 0 0 0 0 2 0 0 -
Daegu 0 0 0 0 %) 7 0 0 -
Incheon 0 0 2 0 0 2 0 0 -
Gwangju 0 0 0 0 0 1 0 0 -
Daejeon 0 0 1 0 1 2 0 0 -
Ulsan 0 0 0 0 6 3 0 0 =
Sejong 0 0 0 0 1 1 0 0 -
Gyonggi 0 0 3 1 24 30 0 0 =
Gangwon 0 0 1 0 8 24 0 0 -
Chungbuk 0 0 0 0 2 6 0 0 -
Chungnam 0 0 1 0 12 17 0 0 -
Jeonbuk 0 0 1 0 5 9 0 0 -
Jeonnam 0 0 0 0 8 12 0 0 -
Gyeongbuk 0 0 1 1 18 23 0 0 -
Gyeongnam 0 0 0 0 7 18 0 0 -
Jeju 0 0 0 1 7 11 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2020, 2021 are provisional but the data from 2016 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, b—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending October 2, 2021 (40th week)

100 1
90

80 1

o~ ~J
o o
L L

No. of outpatients / 1,000
a
o

40
30 1
20
10 -
2 26 28 30 32 34 week
=o=2021-2022 —— 2020-2021 —— 2019-2020 —— 2018-2019 — 2017-2018 .- 21~22%7|1R8712

Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2017—2018 to 2021-2022 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending October 2, 2021 (40th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2016—2021
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending October 2, 2021 (40th week)
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic

of Korea, weeks ending October 2, 2021 (40th week)

Unit: No. of cases/sentinels

Condyloma acuminata

Gonorrhea Chlamydia Genital herpes
Cum, Cum, Cum, Cum,
Current Cum. . Current Cum. . Current Cum. . Current Cum. .
week 2021 Styear - eek 2021 Styear ek 2021 Soyear - eek 2021 Al
average average average average
1.3 6.9 8.6 2.1 20.9 26.0 2.9 35.7 33.5 2.0 19.5 19.4
. L . Syphilis
Human Papilloma virus infection . -
Primary Secondary Congenital
Current Cum., sgl;za'r Current Cum., sgl;za'r Current Cum., sgl;za'r Current Cum. sgl;za'r
week 2021 average week 2021 average week 2021 average week 2021 average
3.0 70.2 13.2 1.0 2.1 0.4 1.0 2.6 0.6 0.0 1.0 0.2

Cum: Cumulative counts from 1Ist week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum. 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.

@ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending October 2, 2021 (40th week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2020—2021
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1. Influenza viruses, Republic of Korea, weeks ending October 2, 2021 (40th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2021-2022 flu season
2. Respiratory viruses, Republic of Korea, weeks ending October 2, 2021 (40th week)
2021 Weekly total Detection rate (%)
(week) No. of samples  Detection rate (%) HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
37 72 84.7 13.9 26.4 0.0 0.0 0.0 37.5 6.9 0.0
38 89 70.8 5.6 33.7 0.0 0.0 0.0 25.8 5.6 0.0
39 10 60.0 10.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0
40 58 51.7 5.2 20.7 0.0 0.0 0.0 24.1 1.7 0.0
Cum. % 229 69.9 8.3 28.8 0.0 0.0 0.0 27.9 4.8 0.0
2020 Cum. V 5,819 48.6 6.5 0.4 3.1 12.0 3.4 18.4 35 1.4

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,

HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus
% Cum, . the rate of detected cases between September 5, 2021 — October 2, 2021 (Average No. of detected cases is 57 last 4 weeks)
V 2020 Cum, : the rate of detected cases between December 29, 2019 — December 26, 2020
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending September 25, 2021 (3%th week)

¢ Acute gastroenteritis—causing viruses

2021 36 62 1(1.6) 0(0.0) 3(4.8) 3(4.8) 0(0.0) 7(11.3)
37 50 2(4.0) 0(0.0) 4(8.0) 4(8.0) 0(0.0) 10(20.0)
38 29 0(0.0) 0(0.0) 3(10.3) 0(0.0) 0(0.0) 3(10.3)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

22 10 0 0 0 2 5 10 0 49

202136 180 (122)  (5.6) 0.0 (0.0 0.0 (1.1) 2.8) (5.6) 00  (27.2)
37 187 15 19 0 0 0 4 4 5 3 50

80) (101 (0.0 0.0) 0.0) @.1) @.1) 2.7) (16)  (26.7)
38 128 2 4 0 0 0 0 0] 1 3 10

(1.6) (3.1) 0.0 0.0) 0.0) 0.0) (0.0) 0.8) (2.3) (7.8)

* Bacterial Pathogens: Salmonella spp., E, coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* hospital participating in Laboratory surveillance in 2021(69 hospitals)
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[ Enterovirus, Republic of Korea, weeks ending September 25, 2021 (39th week)

¢ Aseptic meningitis

1 5 9 13 17 21 25 29 33 37 41 45 49 53

== 2021 Enterovirus detection cases —=— 2020 Enterovirus detection cases —e— 2019 Enterovirus detection cases

Figure 7. Detection case of enterovirus in aseptic meningitis patients from 2019 to 2021

¢ HFMD and Herpangina

90 7

1 3 9 13 17 21 25 29 33 37 41 45 49 53
week

2021 = 2020 u 2019

Figure 8. Detection case of enterovirus in HFMD and herpangina patients from 2019 to 2021

4 HFMD with Complications

No. of cases
ol
:
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week
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Figure 9. Detection case of enterovirus in HFMD with complications patients from 2019 to 2021
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[ Vector surveillance / malaria vector mosquitoes, Republic of Korea, week ending September 25, 2021 (39th week)
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Figure 10. The weekly incidences of malaria vector mosquitoes in 2021

® Vector surveillance / Japanese encephalitis vector mosquitoes, Republic of Korea, week ending October 2,
2021 (40th week)
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Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2021
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[ Vector surveillance: Scrub typhus vector chigger mites, Republic of Korea, week ending October 2,
2021 (40th week)
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Figure 12. Weekly incidence of scrub typhus vector chiggers in 2021
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Disease Control and Prevention Agency (KDCA). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Disease Control and Prevention Agency. The

official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to KDCA at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2021 - For the current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

« 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the

two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

For example,
* 5-year weekly average for current week= (X1 + X2 +... +X25)/25
10 11 | 12 | 13 14
week

2020 X1 X2 X3 X4 X5
2019 X6 X7 X8 X9 X10
2018 X11 X12 X13 X14 X15
2017 X16 X17 X18 X19 X20
2016 X21 X22 X23 X24 X25

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1+ week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2021 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:

Mail:
Division of Climate Change and Health Protection Korea Disease Control and Prevention Agency (KDCA)
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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