- -H‘-

2 {0220

PUBLIC HEALTH WEEKLY REPORT, PHWR

Vol. 14, No. 46, 2021




7t AZa HY - M143 M465(2021. 11. 11.)

COVID-19 Special Report

Effect of virus variants on COVID-19 diagnosis in the Republic of Korea

Deok Bum Park, Hyun Yeong Kim, Su Kyoung Jo, Hyun Jeong Lee, Jae Sun Park, Nam Joo Lee, Sang Hee Woo, Jeong-
Min Kim, Gab Jung Kim
Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency (KDCA)

Since the announcement of the outbreak of pneumonia of unknown cause in China on December 31, 2019, the global pandemic of
coronavirus disease (COVID-19) has continued. The causative pathogen of COVID-19 was first identified as SARS-CoV-2 on 6, January
2021. The entire genome of the virus was analyzed and first registered with the Global Initiative on Sharing All Influenza Data (GISAID)
[1]. SARS-CoV-2 is a positive single-stranded RNA (+ssRNA) virus that can mutate at a relatively higher frequency than DNA viruses
in the replication process due to its genetic characteristics. In fact, SARS-CoV-2 has been reported to have various variants since its first
identification, and World Health Organization (WHO) has classified them as variants of concern (VOC) and variants of interests (VOI)
for public health response against SARS-CoV-2 variants [1]. VOC has mutated the gene site encoding spike protein (S) and classified as
alpha (o), beta (p), gamma (y), and delta (5). Variant virus basically increases the transmissibility and severity of pathogens and reduces
vaccine effectiveness [2]. The main mutant locations for each variant virus can be specified as alpha: N501Y, beta: N501Y, E484K,
K417N, gamma: N501Y, E484K, delta: T478K, L452R, and P681R (Figure 1), mainly occurring in the S1 subunit of the gene encoding
spike protein (S) [2-4].

In the Republic of Korea (ROK), the epidemic status of these VOC is continuously monitored. In July 2021, the total variants
viruses detection rate was 58.7%, and the detection rate for each variant was as follows: alpha 8.9%, beta 0.1%, gamma 0.1%, and delta
49.7%. More than 50% of SARS-CoV-2 popular in the ROK was occupied by VOC.

As the occurrence of variant viruses increases, it is necessary to check whether the domestic COVID-19 diagnostic test method

has any difficulties detecting variant viruses. Therefore, the purpose of this study was to determine whether the COVID-19 diagnostic
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Figure 1. SARS—CoV-2 target gene site and major mutant virus mutation site
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test method based on the detection (amplification) of the gene of SARS-CoV-2 is affected by mutations in the viral gene, such as the
abnormal gene amplification.

The ROK's COVID-19 confirmation diagnostic test method established a test system using the highly sensitive and specific genetic
detection test (RT-PCR), and recommended the use of a test method that detects two or more SARS-CoV-2 specific genes [5]. Currently,
there are 26 diagnostic test kit products based on the gene detection test (RT-PCR) approved by the Ministry of Food and Drug Safety
(MFDA) (as of July 1, 2021, Table 1).

Table 1. Characteristics of COVID—19 detection kits which have been approved by the Ministry of Food and Drug Safety in
the Republic of Korea (July 1, 2021)

Target gene

Company Product name

RdRP E N
1 SD Biosensor, INC STANDARD M nCoV Real-Time Detection kit o o -
2 BioSewoom Inc. Real-Q 2019-nCoV Detection Kit o o -
3 SEASUN BIOMATERIALS Inc. U-TOP rCOVID-19 Detection Kit Plus o o o
4 Cancerrop Q-Sens® COVID-19 Detection kit o o -
5 Kogenabioten Wl st tme POR KA S
6 SEASUN BIOMATERIALS Inc. AQ-TOP rCOVID-19 Rapid Detection Kit Plus o - o
7 Kogenebiotech PowerChek rSARS-CoV-2 Real-time PCR Kit o o -
8 Seegene Allplex SARS-CoV-2 Assay o o o
9 Cancerrop Q-Sens® COVID-19 Detection Kit V2 o o -
10 BioSewoom Inc. Real-Q Direct SARS-CoV-2 Detection Kit @ o =
11 Seegene Allplex rSARS-CoV-2/FIuA/FIuB/RSV Assay @ - o
12 SML Genetree Ezplex® SARS-CoV-2 Kit o - o
13 Biocore BioCore 2019-nCoV Real Time PCR Kit o - o
14 LabGenomics LabGunTM COVID-19 ExoFast RT-PCR Kit o - o
15 OPTOLANE Technologies Inc Dr. PCRDi20K COVID—-19 Detection kit o o -
16 SEASUN BIOMATERIALS Inc. U-TOP rSARS-CoV-2 & Flu A/B o - o
17 OSANG Healthcare GeneFinder COVID-19 Fast RealAmp Kit o o o
18 BioSewoom Inc. Real-Q SARS-CoV-2/FluA/FIuB Detection Kit @ o =
19 Bioneer Co AccuPower® RV1 Real-Time RT-PCR Kit (RV1-1111) o o o
20  Roche diagnostics cobas SARS-CoV-2 & Influenza A/B o o =
21 PaxGenBio Co PaxView® SARS-CoV-2 real-time RT-PCR Kit o - o
22 Bioneer Co AccuPower® RV1 Real-Time RT-PCR Kit (RV1-2112) o o @
23 Genomictree AccuraDtectTM COVID-19 RT-gPCR Kit o - o
24 SML Genetree Ezplex® SARS-CoV2/RV Fast Kit o - o
25 AMSBIO A+CheQ COVID-19 RT-gPCR Detection Kit o - o
26  Genematrix NeoPlexTM FluCOVID Kit o - o
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As a result of reviewing each product, it was confirmed that most products target the amplified target gene site E and RdRp (ORF1b
site), and nucleocapsid (N) proteins, not the gene site of the spike (S) protein. Therefore, the variants does not affect the confirmation. In
the case of the three products, the spike (S) gene site, which is the site of mutation, is targeted, but other gene sites are also confirmed to
be identified at the same time, so it is unlikely to affect the confirmation.

For example, the AllplexTM SARS-CoV-2 Assay from Seegene. Co., Ltd. target gene is RdRp, E, N, and S, and the same
fluorescent material is used to check whether the RARp gene and S gene are amplified. Therefore, even if the S gene is mutated and only
the RdRp gene is amplified, there is no obstacle to being confirmed positive (the premise is that both E and N genes are amplified). In
the case of the U-TOP™ COVID-19 Detection Kit Plus from Sisun Biometrics Co., Ltd., four target genes are used in the same way as
the Seegene kit, but the reporter dye, which checks whether the gene is amplified, is different from that in the Seegene kit. If the variant
of S site leads to no amplification, the result is undecided. In this case, the concentration of the sample is increased according to the
manufacturer's manual, and if the same result is obtained after the re-examination, it is determined to be positive (but, verification is
needed by sequencing), so it is unlikely that a false negative is determined due to variation.

Therefore, COVID-19 domestic approved diagnostic reagent products are very unlikely to be affected by the diagnosis due to four
major mutant viruses (alpha, delta, gamma, and delta), so it is believed that there will be no problem detecting mutant viruses with the
current COVID-19 diagnostic system in the ROK. In the future, the Korea Centers for Disease Control and Prevention (KDCA) plans to
continuously monitor domestic diagnostic reagent products in preparation for the impact of the COVID-19 variant virus on diagnostic

tests.
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Enteroviruses from acute flaccid paralysis surveillance in the Republic of Korea,
2012-2019

Hae Ji Kang, Deog-young Lee, Myung-Guk Han
Division of Viral Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency (KDCA)

Polio is a highly infectious disease that is both life-threatening and disabling. It spreads from person to person through
contaminated water and food. It mainly affects children, and it attacks the spinal cord which often leads to paralysis. As of
2020, polio was eradicated in all continents except Asia. For the Republic of Korea (ROK), where polio has been eradicated,
the risk of importation and re-emergence persists since polio outbreaks still occur in Pakistan and Afghanistan. The aim of
this study was to analyze the results of acute flaccid paralysis (AFP) surveillance in the ROK, to assess the quality of AFP
surveillance and to understand the etiology of enterovirus-associated central nervous system diseases in a polio-free area.
This study investigated 637 AFP patients under 15 years of age whose cases were confirmed by virus isolation, real-time
reverse transcription polymerase chain reaction, and VP1 gene sequencing between 2012 and 2019. The AFP surveillance
conducted between 2012-2019 in the ROK satisfied the targeted annual non-polio AFP rate of 21.0 and satisfied the
adequate collection rate of stool specimens at > 80%.

Among the 637 AFP cases, enterovirus was detected in 213 (33.4%) patients, with the majority observed in EV-A71, with
54.9% of non-polio enterovirus positives. EV-A71 has been shown to play a role as a major causative agent in most
neurological diseases except for Guillain-Barré syndrome (GBS), acute disseminated encephalomyelitis (ADEM), and
meningitis. This study provides information on the AFP surveillance situation in the ROK and highlights the polio eradication
stage in the monitoring and characterization of enterovirus against the outbreak of neurological infectious diseases such as
polio.

Keywords: Acute flaccid paralysis (AFP), Surveillance, Poliovirus, Enterovirus
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Table 1. Classification of AFP surveillance patient indicators in the Republic of Korea, 2012 -2019

Classification 2012 2013 2014 2015 2016 2017 2018 2019
No. of annual expected cases® 76 76 72 70 69 68 67 66
Reported number of AFP cases 94 83 88 83 69 68 70 82
Non—polio AFP rate® 1.24 1.1 1.22 1.19 1.00 1.00 1.04 1.21
Adequate specimen® (%) 89 94 86 86 94 94 90 85
60~day follow-up (%) 100 100 100 100 100 100 100 100

Abbreviations: AFP=acute flaccid paralysis.

a Rate of 100,000 children per total children under 15 years of age

> Reported number of AFP cases / No. of annual expected cases

¢ Rate of two adequate stool specimens collected 24 —48 h apart and within 14 days after symptom onset

5 r mmmmm Non-polio AFP rate —— WHO target

Rate of AFP cases per 100,000 population

Figure 1. Regional distribution of the non—polio AFP rate in the Republic of Korea, 2012—2019
Abbreviations: AFP=acute flaccid paralysis.
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Table 2. Sex and age distribution among AFP surveillance patient in the Republic of Korea, 2012—2019

OIEEEE T (rzng:ai) (r21(=)18?3) (r21218g) (ﬁgg) (rzlglig) (rzlgg) (r210=17?)) (,2,218%) (::;3;) P
Sex, n (%)
Male 54(57.4)  48(57.8)  42(47.7)  49(59.0)  46(66.7)  41(60.3)  40(57.1)  51(62.2)  371(58.2)  <0.001
Female 40 (426)  35(42.2)  46(523)  34(41.0)  23(333)  27(39.7)  30(42.9)  31(37.8) 266 (41.8)
Age, n (%)
<1 6 (6.4) 7(8.4) 3(3.4) 6(7.2) 2(2.9) 3(4.4) 1(1.4) 3(3.7) 31 (4.9) <0.001
1-5 65(69.1)  44(53.0)  46(52.3)  50(60.2)  41(59.4)  24(353)  25(357)  38(46.3)  333(52.3)
6-10 10(10.6)  17(205)  23(261)  14(16.9)  15(1.7)  26(38.2)  23(32.9)  24(29.3)  152(23.9)
11-15 13(13.8)  13(15.7)  14(159)  13(157)  9(13.0)  15(22.1)  18(257)  17(0.7)  112(17.6)
>15 0(0.0) 3(3.6) 2(2.3) 0(0.0) 2(2.9) 0(0.0) 3(4.3) 0(0.0) 10 (1.6)

Abbreviations: AFP=acute flaccid paralysis.

200 100.0

mm Annual cases «=o==EV detection rate «=0==EV-A71 detection rate among confirmed EV infection

No. of annual cases
EV detection rate (%)

Figure 2. Clinical diagnoses of the AFP surveillance system in the Republic of Korea, 2012-2019
Abbreviations: AFP=acute flaccid paralysis; EV=enterovirus.
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Table 3. Virus detection and isolation during AFP surveillance in the Republic of Korea, 2012—2019

No. of viral RNA detected

ST 7 2012 2013 2014 2015 2016 2017 2018 2019 N?s'o?;t‘i'g,:m
Total (%)
(n=94) (n=83) (n=88) (n=83) (n=69) (n=68) (n=70) (n=82)

Enterovirus A 28 35 30 16 21 2 1 13 146 (68.5) 26
CA2 0 0 3 0 1 0 0 0 4(1.9) 1
CA4 1 2 0 1 0 0 0 4(1.9) 0
CA5 0 1 0 0 0 1 0 3 5(2.3) 2
CA6 4 0 0 0 0 0 0 0 4(1.9) 0
CA10 0 2 0 1 0 0 0 1 4(1.9) 2
CA16 0 0 4 3 0 0 0 1 8(3.8) 4
EV-AT1 23 32 21 12 19 1 1 8 117 (54.9) 17

Enterovirus B 6 5 6 2 6 3 5 2 35 (16.4) 18
CA9 0 0 0 0 0 0 0 1 1(0.5) 0
CB1 0 0 0 1 0 0 0 0 1(0.5) 1
CB2 0 0 0 0 0 1 0 0 1(0.5) 1
CB3 2 0 0 0 0 0 0 1 3(1.4) 2
CB5 0 1 6 0 0 0 0 1 8(3.8) 6
E3 0 0 0 0 0 1 1 0 2(0.9) 3
E6 1 0 0 1 0 0 0 0 2(0.9) 0
E7 2 0 0 0 0 0 0 0 2(0.9) 2
E11 0 0 0 0 1 0 0 0 1(0.5) 0
E12 0 0 0 0 2 1 0 0 3(1.4) 0
E13 0 0 0 0 0 0 1 0 1(0.5) 1
E18 0 0 0 0 3 0 0 0 3(1.4) 0
E30 1 4 0 0 0 0 1 0 6(2.8) 3

Enterovirus C 0 0 0 0 1 1 0 0 2(0.9) 0
CA19 0 0 0 0 1 0 0 0 1(0.5) 0
CA24 0 0 0 0 0 1 0 0 1(0.5) 1

Non-typable 0 7 5 12 5 0 0 1 30 (14.1) 5

Total 34 47 I 30 33 6 6 16 213 (100) 49

Enterovirus detection rate (%) 36.2 56.6 46.6 36.1 47.8 8.8 8.6 19.5 33.4 1.7

Abbreviations: AFP=acute flaccid paralysis.
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Results of the 2021 heat-related illness surveillance

Seongwoo Park, Sunmi Kim, Youngju Lee, JongHee Kim, Yuna Kim
Division of Climate Change and Health Protection, Director General for Health Hazard Response, Korea Disease Control and Prevention Agency
(KDCA)

In 2011, the Korea Disease Control and Prevention Agency (KDCA) launched a heat-related iliness (HRI) surveillance system.
Annually, a nationwide network of approximately 500 hospital emergency rooms (ERs) participate in the system during the
summer, the hottest part of the year in Korea. From May 20 to September 30, 2021, the KCDA operated the HRI surveillance
system to monitor heat stroke, heat exhaustion, heat cramps, heat syncope, and heat edema. According to hospital reports,
1,376 people developed HRIs and 20 deaths were attributed to HRI in 2021. The number of heat wave days in the summer
(June to August) in 2021 was 11.8 days, an increase of 53.2% from 7.7 days in 2020. Due to these temperature
characteristics, 59% of all patients with heat illness occurred in mid-July and late July. The report rate of heat related illness
was 75.9% in male, which was higher than 24.1% in female. The most number of patients with heat-related illness reported
were in their 50s (24.0%), followed by those in their 60s (17.8%) and 40s (15.6%). The most common places of occurrence
were outdoor workplace (40.3%), followed by paddy fields (11.6%) and roadside area (10.0%). A total of 20 deaths reported

in 2021 are estimated to be caused by heatstroke.

Keywords: Heat iliness, Heat stroke, Heat wave, Surveillance system

Table 1. Number of reported cases with heat—related illness (HRI), 2011-2021

Year Period of surveillance No. of reporting hospitals Total cases? No. of days of heat wave®
2011 (July 1—Sept. 3) 474 443 (6 deaths) 7.5
2012 (June 1—Sept. 6) 459 984 (15 deaths) 15
2013 (June 2—Sept. 7) 436 1,189 (14 deaths) 18.5
2014 (June 1—Sept. 6) 539 556 (1 death) 7.4
2015 (May 24—Sept. 5) 533 1,056 (11 deaths) 9.7
2016 (May 23—Sept. 21) 529 2,125 (17 deaths) 22.4
2017 (May 29—Sept. 8) 529 1,574 (11 deaths) 14.4
2018 (May 20—Sept. 10) 521 4,526 (48 deaths) 31.4
2019 (May 20—Sept. 20) 508 1,841 (11 deaths) 13.3
2020 (May 20—Sept. 13) 503 1,078 (9 deaths) 8.6
2021 (May 20—Sept. 30) 496 1,376 (20 deaths) 8.6

@ Total cases include death cases.
b Korea Meteorological Administration, Open MET Data Portal.
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Table 2. General characteristics of heat—related illness (HRI) patients

No. of heat-related illness(%)

Characteristics Increase rate (%p)
2020 2021
Gender
Male 833 (77.3) 1,044 (75.9) -1.4
Female 245 (22.7) 332 (24.1) 1.4
Region
Seoul 38 (3.5) 121 (8.8) 5.3
Busan 52 (4.8) 45 (3.3) =il.5
Daegu 26 (2.4) 32 (2.3) -0.1
Incheon 27 (2.5) 92 (6.7) 4.2
Gwangju 39 (3.6) 32 (2.3) 13
Daejeon 18 (1.7) 27 (2.0) 0.3
Ulsan 26 (2.4) 32 (2.3) -0.1
Sejong 2 (0.2) 14 (1.0) 0.8
Gyeonggi 176 (16.3) 271 (19.7) 3.4
Gangwon 50 (4.6) 55 (4.0) -0.6
Chungbuk 54 (5.0) 54 (3.9) =11
Chungnam 59 (5.5) 83 (6.0) 0.5
Jeonbuk 71 (6.6) 93 (6.8) 0.2
Jeonnam 117 (10.9) 110 (8.0) -2.9
Gyeongbuk 119 (11.0) 124 (9.0) -2
Gyeongnam 138 (12.8) 126 (9.2) -3.6
Jeju 66 (6.1) 65 (4.7) -1.4
Age
0-9 0 (0.0) 1(0.1) 0.1
10-19 24 (2.2) 39 (2.8) 0.6
20-29 103 (9.6) 141 (10.2) 0.6
30-39 100 (9.3) 120 (8.7) 0.6
40-49 169 (15.7) 215 (15.6) -0.1
50-59 244 (22.6) 330 (24.0) 1.4
60-69 219 (20.3) 245 (17.8) 2.5
70-79 113 (10.5) 127 (9.2) -1.3
>80 106 (9.8) 158 (11.5) 1.7
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Table 2. (Continued) General characteristics of heat—related illness (HRI) patients

No. of heat-related illness(%)

Characteristics Increase rate (%p)
2020 2021

Diagnosis

Heatstroke 222 (20.6) 351 (25.5) 4.9

Heat exhaustion 576 (53.4) 674 (49) -4.4

Heat cramp 171 (15.9) 211 (15.3) -0.6

Heat syncope 79 (7.3) 114 (8.3) 1

Heat edema 0 (0.0 0 (0.0 0

Other effects of heat and light 30 (2.8) 26 (1.9) -0.9

Place of occurrence

Indoor 171 (15.8) 280 (20.3) 4.5
Home 50 (4.6) 110 (8.0) 3.4
Building 29 (2.7) 23 (1.7) =i
Workplace 62 (5.8) 98 (7.1) 1.3
Plastic greenhouse 21 (1.9) 18 (1.3) -0.6
Other 9 (0.8) 31 (2.9 1.9
Outdoor 907 (84.2) 1,096 (79.7) -4.5
Workplace 378 (85.1) 555 (40.3) 5.2
Playground 47 (4.4) 53 (3.9) -0.5
Farmland 212 (19.7) 159 (11.6) -8.1
Mountain 34 (3.2) 38 (2.8) -0.4
Riverside 12 (1.1) 14 (1.0) -0.1
Roadside 132 (12.2) 137 (10.0) —2.2
Nearby residence 52 (4.8) 50 (3.6) —1.2
Other 40 (3.7) 90 (6.5) 2.8

r 35

5
2 g
§ [ No. of case 'E'
a B Daily average maximum [~ 20 %
2 30 HH ‘ —‘ temperature (C) ’ES
‘ Al A ’ i & Death 15 %
20 1 ‘ 5
m | |l m iy |
-r il HH I HHH r-”_\n—‘—‘mﬂ’m I H‘ H ‘ rrm‘HH HH‘\HT Ll -
0 T T T T 5
2021-05-20 2021-06-20 2021-07-20 2021-08-20 2021-09-20
Figure 1. Main characteristics of heat-related illness
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Figure 2. Main characteristics of heat-related illness

SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.

GG: Gyeonggi—do, GW: Gangwon—do,
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Figure 3. Main characteristics of heat-related death
SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si, GG: Gyeonggi—do, GW: Gangwon—do,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.
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Figure 4. Heat—related iliness (HRI) incidence by region and age

SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si, GG: Gyeonggi—do, GW: Gangwon—do,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.
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SAS HOIZAIS Sfs BE U i AMES TR 112 SHST 37CHM A2 SO BT BERlsRS
HESIFCH8]. AHAZZ2R20ME thH SYHUN BE2lE  EaloP| floted AHs|MSH HiUYMZ egg yolk agardf] =S
EAE SOIGP| 2ol SSAES SHeIRTH9]. BEE2lE =4 FIIROIA BYSIRICE 57H] 2|mtotd| LN ZEtg 2a2letn
A I=AE 0|8% SASSIFE Soto] tiHAA | EE2ls it FEI|EQIEE HIO|QHIEEX|, M, St=)E AH8sI
S4 AlboNT/A)L EXES SOISICL Al IHANE  BFIHE DNAS RS E3 MM SEXIZAE 56
cooked—meat H{X|(Difco, Franklin Lakes, USA)M| ©Z & 22| 739 EELs 54 SFXIE EAGIMCH0N]. 2E &7
37°Cel B7IEZI0IM 3UTH HHASICE HHUIHS 100% OEFSTE  boONT/AS} boNT/B RTAL YMS LIELHRS DR, & ¢y &2
¥ 1. CB-27 #x0f| s MdE BEE2|E ME=sA KRS =elsty| flst 0iRA WEHE
AO[U=E OIRA /FAL & S OIRA0| £
o1t OlZoH T BH=A A oizotn =4 B OiZjol L B A/B BRI
0/2 2/2 0/2 2/2
(Source: Jeon et al., Annals of Laboratory Medicine 2021, 41: 489-492 [12])
A Bont Nucleotide Amino acid
subtype identity identity
i CB-27 Al " -
' : CDC_69094 Al 100.0 100.0
— ATCC3502 A1 99.95 99.85
HO04402 065 A5 98.61 97.07
2008-148 A7 96.76 93.60
————————— CDC41370 A6 7 95.53
Chemnitz AB 96.48 93.14
— r Kyoto-F A2 94.60 89.75
Loch Maree A3 91.93 84.36
657 A4 94.27 89.14
L3
B Bont  Nucleotide Amino acid
subtype  identity  identity
CB-27 B5(silent) 3
44_—1 CDC 69094 B5(silent) 100.0 100.0
. . - 657 BS 99.15 78.82
s M nooe e
CDC41370 bvB 97.73 7649
— Osaka05 B6 97.01 76.56
—_l:‘:- 111 B2 96.78 76.87
—— CDC 795 B3 97.21 76.87
Maehongson 2010 B8 96.80 7573
N - Bac-04-07755 BT 96.78 76.26
Eklund 17B B4 95.51 74.98
Q018
a8 1, HEels MA=EA boNT/A'Y boNT/B H7|ME2| H|w
A. T2 CB-272] boNT/A NE1t boNT/A OF&ie| thE RF ME2| H|m
B. @% CB—-272| boNT/B ME1} boNT/B OF&iQ| HE #F MEQ| H|w
Zh F3QF CB-27 Afole] =4 |RFXI2| DNA E7| L ofo|cdt HEM2 22X HAIZ|OQUCH ASso| 2718 29 2l REEAEY g LIEHHH )70 2iTt

HAIEICE GenBank SXHHS: CDC_69094 (CP013246), ATCC 3,502 (AM412317), H04402 065 (EU679004), 2,008—148 (JQ954969), CDC41370 (FJO81696,
FJ981697), Chemnitz (KM233166), Kyoto—F (X73423), Loch Maree (CP000963), 657 (CP001081), Okra (CP0O00940), Osaka05 (AB302852), 111 (AB084152),
CDC 795 (EF028400), Maehongson 2010 (JQ964806), Bac—04—07755 (JQ354985), Eklund 17B (EF051570), CB—27 (MT199282). (Source: Jeon et al, Annals

of Laboratory Medicine 2021, 41: 489-492 [12])
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AET=
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=

CB—279] boNT/A E7IME2 &

CDC_69094(100%)

ha?o 7 _ha33 boiR bont/Al
_‘ﬁ —— Al ATCC 3502
orfX3 orfX2 T botR pi7 bonv/A2
__’z —— A2 KyotoF
botR bonv/A3
__ﬁz _— A3 LochMaree
1botR  pd7 bont/Al
- 3 ——- A1
ha'?i ha a3l botk ninh bont/B3(silent) R
‘ﬁ —— 86 silent
orfX3 1hotR a7 bont/Al
gy z —— At
- CB-27
a3, bonvBisilent)
_4& —— B5 silent
J8! 2, CB-272} Ok LHE #3(A1, A2, A3, A(B))2 & MR SHAE 7=
FTXL Rt W2 statHz HA|IEH StaE H9(0l FXIXAL 0|50] HAIECH SHHE of2io| RTXL AL0|2] RXt= FTXIZ ZHAS LIEHHLCE GenBank SAHS:

ATCC 3502 (AM412317), Kyoto—F (CP001581), Loch Maree (CP000963), CDC_69094 (CP013246), CB-27 (MT199282).

(Source: Jeon et al, Annals of Laboratory Medicine 2021, 41: 489492 [12])
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Z ATCC 3502(99.95%)2 HE&st0] oFy At @&l MInt
S IR FAIBIRCHIR 1A). CB-272] boNT/B ME2
CDC_690942t SUsIRCHTE 1B), SR 2= F7IME HO|2
oto|l=dt 128LIXIIAM =7 BHE Y27 boNT/B| HslS
A RIIGHACH18].

CHESS ™A EHZT MAUVE v2.4.0(http://darlinglab.org/
mauve/mauve html)S ARSI CB-272] A {XK S2AEQ]
MK} HHES ZAFSIKCHI9. I8 2= CB-272 EA A (boNT/
ARt EA B (boNT/B), 2|1 0K tHE Z3(A1, A2, A3 2 AB)2
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Genetic characterization of Clostridium botulinum isolated from the first case of
infant botulism in the Republic of Korea

Chi-Hwan Choi, Jun Ho Jeon, Eun-Sun Choi, Seong Wook Pyo, Gi-eun Rhie
Division of high risk pathogens, Korea Disease Control and Prevention Agency (KDCA)

Botulism is a neuroparalytic disease caused by a neurotoxin produced by Clostridium botulinum. This study aimed to
genetically characterize C. botulinum strain isolated from the first case of infant botulism in the Republic of Korea (ROK)
reported on June 17, 2019. We isolated C. botulinum strain CB-27 from a stool sample of the patient and analyzed the toxin
types and toxin gene cluster compositions of the strain using a mouse bioassay, real-time PCR, and genome sequencing.
Toxin gene cluster analysis showed that strain CB-27 possesses a C. botulinum neurotoxin type A harboring an unexpressed
B gene. Although the nucleotide and amino acid sequences of toxin genes as well as the toxin gene cluster arrangements in
strain CB-27 were identical to those of the known strain CDC_69094, the total nucleotide sequences of the toxin gene
clusters of CB-27 differed from those of CDC_69094 by 0.47%, indicating genetic diversity of toxin gene clusters of CB-27
among other previously reported C. botulinum strains. To our knowledge, this is the first description of a C. botulinum strain
with two separate toxin gene clustersin the ROK.

Keywords: Clostridium botulinum, Toxin type, Toxin gene cluster, Genetic diversity, Neurotoxin
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Table 1. Mouse bioassay to identify C. botulinum neurotoxin type produced by CB—27 strain

Number of mice alive / Number of mice tested after injection with

Untreated filtrate Filtrate plus antitoxin A Filtrate plus antitoxin B Filtrate plus antitoxin A/B mixture
0/2 2/2 0/2 2/2

(Source: Jeon et al., Annals of Laboratory Medicine 2021;41:489-492 [12])

A Bont Nucleotide Amino acid
subtype identity identity

; CB-27 Al - .
y SN =y S = RN
ATCC 3502 Al 99.95 99.85

H04402065 A5 98.61 97.07
2008-148 A7 96.76 93.60

CDC41370 A6 971 95.53
Chemnitz AB 96.48 93,14
4|— Kyoto-F A2 94.60 89.75
Loch Maree A3 91.93 84.36
657 A4 94.27 89.14
Qg
B Bont Nucleotide Amino acid

subtype identity identity

CB-27 B5(silent) E %
4{-—‘ CDC 69094 Bsilent) 1000 1000
. — 657 BS 99.15 78.82
Okra Bl 97.68 76.26
_: CDC41370 bvB 97.73 7649

- . Osaka05 B6 97.01 76.56
CDC 795 B3 97.21 76.87

Maehongson 2010 B8 96.80 5.73
N Bac-04-07755 B7 96.78 76.26
- Eklund 17B B4 95.51 74.98

Figure 1. Comparison of botulinum neurotoxin (boNT)/A and boNT/B nucleotide sequences

A. The boNT/A sequences of strain CB—27 were compared with those of previously reported strains

B. The boNT/B sequences of strain CB—27 were compared with those of previously reported strains

Nucleotide and amino acid identities of toxin genes between each strain and CB—27 are indicated on the right. The numbers on the tree indicate bootstrap values
for branch points; only values )70 are shown. GenBank accession numbers are as follows: CDC_69094 (CP013246), ATCC 3,502 (AM412317), H04402 065
(EU679004), 2,008-148 (JQ954969), CDC41370 (FJ981696, FJ981697), Chemnitz (KM233166), Kyoto—F (X73423), Loch Maree (CP000963), 657 (CP001081),
Okra (CP000940), Osaka05 (AB302852), 111 (AB084152), CDC 795 (EF028400), Maehongson 2010 (JQ964806), Bac—04—07755 (JQ354985), Eklund 17B
(EF051570), and CB—27 (MT199282).

(Source: Jeon et al, Annals of Laboratory Medicine 2021;41:489-492 [12])
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Figure 2. The toxin gene cluster structures of CB—27 and other representative strains (subtypes A1, A2, A3, and A(B))

Gene locations and directions are indicated by arrows, with gene names presented above the arrows. The numbers between genes below the arrows
indicate intergenic spacing. GenBank accession numbers are as follows: ATCC 3502 (AM412317), Kyoto—F (CP001581), Loch Maree (CP0O00963), CDC_69094
(CP013246), and CB—27(MT199282).

(Source: Jeon et al, Annals of Laboratory Medicine 2021;41:489-492 [12])
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Noncommunicable disease statistics

Trends in prevalence of diabetes among Korean adults aged 30 years and
over, 2011-2019

The prevalence of diabetes in adults aged 30 years and over (age standardized) increased by 0.2%p, from 11.6% in 2011 to 11.8% in 2019
(men by 0.2%p, from 13.8% to 14.0% and women by 0.3%p from 9.2% to 9.5%). In 2019, the percentage of men (14.0%) was 1.5 times

that of women (9.5%), and 1 out of 10 adults aged 30 years and over was found to have diabetes (Figure 1).

20 -
15.0
I 14.4 143 14.2 14.0

- 15 | 138 134
% 1.9 3 15 o
] 1. :
%10_ 1.6 0 115 5 - 1.3 1.6 118
3 9.9 :
g o 96 50 9.2 9.1 9.5

5 L

-O-Total —~~Men —3Women
0 1 1 1 1 1 1 1 1 J

2011 2012 2013 2014 2015 2016 2017 2018 2019
Survey years

Figure 1. Trends in the prevalence of diabetes, 2011-2019

* Prevalence of diabetes: Amongst adults aged 30 years and over, the percentage of people who satisfy at least one of the following

conditions: fasting glucose more than 126 mg/dL, diabetes diagnosed by a doctor, or hypoglycemic medication or insulin treatment, or
HbA1c more than 6.5%

T The mean and standard error in figure 1 were 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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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending November 6, 2021 (45th 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 372 16,318 487 19,933 23,821 26,433 28,161 30,892
Varicella 31 16,811 1,537 31,430 82,868 96,467 80,092 54,060
Measles 0 0 0 6 194 15 7 18
Cholera 0 1 0 0 1 2 5 4
Typhoid fever 0 81 1 39 94 213 128 121
Paratyphoid fever 2 65 1 58 55 47 73 56
Shigellosis 0 19 2 29 151 191 112 113
EHEC 0 176 2 270 146 121 138 104
Viral hepatitis A 2 5,401 79 3,989 17,598 2,437 4,419 4,679
Pertussis 0 12 9 123 496 980 318 129
Mumps 58 7,580 291 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 0 200 10 345 526 670 523 441
Hansen's disease 0 4 0 3 4
Scarlet fever 0 575 202 2,300 7,562 15,777 22,838 11,911
VRSA 0 1 0 9 8 0 0 -
CRE 31 16,465 279 18,113 15,369 11,954 5,717 -
Viral hepatitis E 0 368 7 191 - - - -
Category II
Tetanus 0 22 1 30 31 31 34 24
Viral hepatitis B 0 341 8 382 389 392 391 359
Japanese encephalitis 0 4 1 7 34 17 9 28
Viral hepatitis C 21 8,390 204 11,849 9,810 10,811 6,396 -
Malaria 0 285 3 385 559 576 515 673
Legionellosis 0 311 6 368 501 305 198 128
Vibrio vulnificus sepsis 0 46 1 70 42 47 46 56
Murine typhus 0 32 1 1 14 16 18 18
Scrub typhus 46 1,753 952 4,479 4,005 6,668 10,528 11,105
Leptospirosis 1 139 6 114 138 118 103 17
Brucellosis 0 5 0 8 1 5 6 4
HFRS 2 178 22 270 399 433 531 575
HIV/AIDS 12 628 18 818 1,006 989 1,008 1,060
CJD 0 65 1 64 53 53 36 42
Dengue fever 0 1 3 43 273 159 171 313
Q fever 0 42 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 0 150 3 243 223 259 272 165
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 November 6, 2021 (45th 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 372 16,318 22,329 31 16,811 53,837 0 0 47 0 1 2
Seoul 66 2,693 4,043 0 2,045 6,282 0 0 6 0 0 0
Busan 38 1,158 1,514 1 1,042 2,927 0 0 2 0 0 1
Daegu 19 797 1,061 0 641 2,819 0 0 3 0 0 0
Incheon 12 836 1,173 0 889 2,738 0 0 2 0 0 0
Gwangju 8 385 550 0 564 1,920 0 0 0 0 0 0
Daejeon 6 347 498 0 482 1,566 0 0 5 0 0 0
Ulsan 5 306 458 2 370 1,579 0 0 1 0 0 0
Sejong 2 77 79 0 205 586 0 0 15 0 0 0
Gyonggi 69 3,670 4,814 1 4,834 14,940 0 0 0 0 1 0
Gangwon 22 715 939 3 523 1,416 0 0 1 0 0 0
Chungbuk 8 526 691 2 580 1,484 0 0 0 0 0 0
Chungnam 20 780 1,077 0 682 1,997 0 0 2 0 0 0
Jeonbuk 12 651 884 0 569 2,223 0 0 1 0 0 0
Jeonnam 14 889 1,159 4 939 2,116 0 0 3 0 0 0
Gyeongbuk 32 1,236 1,625 4 860 2,946 0 0 3 0 0 0
Gyeongnam 31 1,062 1,476 12 1,316 4,895 0 0 3 0 0 1
Jeju 8 190 289 2 270 1,403 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 November 6, 2021 (45th 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 0 81 110 2 65 54 0 19 100 0 176 145
Seoul 0 4 20 0 2 10 0 8 24 0 18 19
Busan 0 20 10 0 24 6 0 4 8 0 9 4
Daegu 0 2 3 0 5 4 0 0 7 0 7 6
Incheon 0 2 7 0 0 2 0 0 7 0 1 10
Gwangju 0 1 2 0 5 2 0 0 8 0 35 12
Daejeon 0 3 4 0 0 2 0 0 2 0 5 3
Ulsan 0 7 3 0 3 0 0 0 1 0 6 5
Sejong 0 0 1 0 0 0 0 0 0 0 5 1
Gyonggi 0 19 26 0 14 11 0 4 20 0 29 45
Gangwon 0 2 4 1 1 3 0 0 2 0 4 5
Chungbuk 0 1 4 0 1 2 0 0 2 0 4 3
Chungnam 0 4 5 0 1 1 0 1 6 0 4 4
Jeonbuk 0 0 2 0 2 2 0 0 2 0 8 3
Jeonnam 0 4 3 1 3 2 0 5 5 0 14 8
Gyeongbuk 0 3 5 0 0 2 0 0 5 0 11 6
Gyeongnam 0 9 8 0 3 4 0 0 4 0 5 5
Jeju 0 0 3 0 1 1 0 2 2 0 6 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 November 6, 2021 (45th 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 2 5,401 6,090 0 12 347 58 7,580 13,828 0 0 4
Seoul 0 1,040 1,145 0 1 46 0 740 1,586 0 0 1
Busan 0 76 212 0 0 32 2 439 796 0 0 0
Daegu 0 58 93 0 0 12 0 251 532 0 0 0
Incheon 0 493 417 0 2 21 0 356 668 0 0 0
Gwangju 0 101 94 0 0 17 4 257 622 0 0 0
Daejeon 0 152 658 0 0 8 0 236 386 0 0 1
Ulsan 0 22 43 0 0 10 8 294 439 0 0 0
Sejong 0 42 95 0 0 4 1 87 74 0 0 0
Gyonggi 0 2,215 1,843 0 2 57 1 2,131 3,762 0 0 1
Gangwon 0 128 110 0 0 2 4 300 463 0 0 0
Chungbuk 1 214 295 0 1 8 1 182 343 0 0 0
Chungnam 0 416 462 0 0 7 0 357 587 0 0 0
Jeonbuk 0 117 244 0 0 8 0 304 648 0 0 0
Jeonnam 0 100 105 0 0 18 7 450 586 0 0 0
Gyeongbuk 0 81 117 0 4 22 7 357 706 0 0 1
Gyeongnam 1 49 127 0 2 70 16 693 1,422 0 0 0
Jeju 0 102 30 0 0 5 7 146 208 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 November 6, 2021 (45th 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 10 0 575 10,374 0 22 27 0 3 324
Seoul 0 0 3 0 53 1,404 0 4 2 0 37 58
Busan 0 0 0 0 35 715 0 1 2 0 24 21
Daegu 0 0 1 0 8 340 0 2 2 0 8 12
Incheon 0 0 1 0 32 496 0 0 1 0 17 17
Gwangju 0 0 0 0 81 537 0 0 1 0 14 6
Daejeon 0 0 0 0 9 390 0 2 1 0 5 11
Ulsan 0 0 0 0 32 436 0 0 0 0 6 7
Sejong 0 0 0 0 2 59 0 0 0 0 4 0
Gyonggi 0 0 2 0 140 3,015 0 3 3 0 120 81
Gangwon 0 0 1 0 13 162 0 0 0 0 10 10
Chungbuk 0 0 0 0 12 193 0 2 1 0 10 12
Chungnam 0 0 0 0 22 453 0 3 3 0 24 16
Jeonbuk 0 0 0 0 11 354 0 1 2 0 10 17
Jeonnam 0 0 0 0 42 394 0 0 4 0 11 16
Gyeongbuk 0 0 1 0 20 525 0 2 3 0 20 16
Gyeongnam 0 0 1 0 44 769 0 2 2 0 17 21
Jeju 0 0 0 0 19 132 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,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending November 6, 2021 (45th 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 4 19 0 285 533 0 31 259 0 46 49
Seoul 0 0 6 0 30 77 0 49 74 0 3 7
Busan 0 0 0 0 3 7 0 10 14 0 9 4
Daegu 0 0 1 0 1 7 0 16 9 0 0 1
Incheon 0 0 1 0 47 76 0 17 19 0 3 4
Gwangju 0 1 1 0 0 5) 0 10 5) 0 0 1
Daejeon 0 0 0 0 3 4 0 4 3 0 0 0
Ulsan 0 0 0 0 2 4 0 3 3 0 1 1
Sejong 0 1 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 2 4 0 177 299 0 7 60 0 8 9
Gangwon 0 0 1 0 8 15 0 8 9 0 0 0
Chungbuk 0 0 1 0 8 5 0 10 10 0 1 1
Chungnam 0 0 1 0 4 8 0 5 8 0 1 4
Jeonbuk 0 0 0 0 1 3 0 9 6 0 3 2
Jeonnam 0 0 1 0 3 4 0 29 8 0 8 6
Gyeongbuk 0 0 1 0 2 7 0 21 16 0 2 2
Gyeongnam 0 0 1 0 1 8 0 15 8 0 7 6
Jeju 0 0 0 0 0 3 0 34 7 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 November 6, 2021 (45th 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 32 9 46 1,753 4,274 1 139 93 0 5 2
Seoul 0 0 1 0 15 136 0 3 5 0 0 1
Busan 0 0 0 2 86 223 0 9 4 0 0 0
Daegu 0 0 0 0 14 82 0 1 1 0 0 0
Incheon 0 17 1 0 14 48 0 5 2 0 0 0
Gwangju 0 1 1 2 77 126 0 11 3 0 0 0
Daejeon 0 0 0 0 37 138 0 3 2 0 0 0
Ulsan 0 5 1 5 46 178 0 1 2 0 0 0
Sejong 0 0 0 0 6 31 0 0 1 0 0 0
Gyonggi 0 5 1 0 88 365 0 21 14 0 4 0
Gangwon 0 0 0 1 12 40 0 4 5 0 0 0
Chungbuk 0 0 0 3 33 117 1 12 5 0 0 0
Chungnam 0 0 1 0 132 552 0 18 12 0 0 0
Jeonbuk 0 0 1 0 293 440 0 13 6 0 0 1
Jeonnam 0 2 1 3 424 687 0 16 1 0 1 0
Gyeongbuk 0 0 0 8 100 293 0 13 9 0 0 0
Gyeongnam 0 0 1 22 361 782 0 9 10 0 0 0
Jeju 0 2 0 0 15 36 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 November 6, 2021 (45th 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 2 178 322 0 65 46 0 1 167 0 42 98
Seoul 0 1 12 0 5 12 0 0 50 0 4 5
Busan 0 1 10 0 7 3 0 0 9 0 3 1
Daegu 0 5 3 0 4 2 0 0 9 0 0 2
Incheon 0 3 5 0 4 2 0 0 10 0 1 2
Gwangju 0 3 6 0 1 1 0 0 2 0 1 4
Daejeon 0 1 4 0 6 2 0 0 3 0 5 4
Ulsan 0 2 1 0 1 1 0 0 3 0 2 2
Sejong 0 1 1 0 0 0 0 0 0 0 0 0
Gyonggi 0 18 61 0 15 12 0 0 49 0 & 13
Gangwon 0 11 13 0 2 1 0 1 3 0 0 0
Chungbuk 0 2 17 0 5 1 0 0 8 0 4 21
Chungnam 0 21 44 0 2 1 0 0 5 0 10 13
Jeonbuk 0 60 37 0 3 2 0 0 4 0 1 7
Jeonnam 0 27 53 0 3 1 0 0 3 0 1 12
Gyeongbuk 1 8 32 0 2 2 0 0 5 0 5 5
Gyeongnam 1 14 22 0 5 3 0 0 7 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 November 6, 2021 (45th week)*

Unit: No. of cases’

Diseases of Category |l

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 19 0 150 230 0 0 -
Seoul 0 0 7 0 7 12 0 0 =
Busan 0 0 0 0 3 2 0 0 -
Daegu 0 0 0 0 4 9 0 0 -
Incheon 0 0 2 0 2 3 0 0 -
Gwangju 0 0 0 0 1 1 0 0 =
Daejeon 0 0 1 0 1 3 0 0 -
Ulsan 0 0 0 0 6 5 0 0 -
Sejong 0 0 0 0 1 1 0 0 -
Gyonggi 0 0 4 0 35 42 0 0 =
Gangwon 0 0 1 0 16 32 0 0 -
Chungbuk 0 0 0 0 2 8 0 0 -
Chungnam 0 0 1 0 18 21 0 0 -
Jeonbuk 0 0 1 0 5 11 0 0 =
Jeonnam 0 0 0 0 9 13 0 0 -
Gyeongbuk 0 0 1 0 23 32 0 0 -
Gyeongnam 0 0 1 0 10 22 0 0 -
Jeju 0 0 0 0 7 13 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 November 6, 2021 (45th week)
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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 November 6, 2021 (45th 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 November 6, 2021 (45th week)

No. of outpatients / 1,000

60 7

90

I~
o
I

W
o
L

N
o
L

=o= 2021 —— 2020 — 2019 ——2018 2017

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 November 6, 2021 (45th week)

Unit: No. of cases/sentinels

Genital herpes

Condyloma acuminata

Gonorrhea Chlamydia
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 7.9 9.2 2.2 23.9 28.8 3.0 39.2 37.2 1.9 21.5 21.4
. L . Syphilis
Human Papilloma virus infection X -
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
3.6 78.8 14.9 1.0 2.3 0.4 0.0 2.8 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 November 6, 2021 (45th 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 November 6, 2021 (45th 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 November 6, 2021 (45th week)
2021 Weekly total Detection rate (%)
(week) No. of samples  Detection rate (%) HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
42 101 76.2 5.0 50.5 0.0 0.0 0.0 15.8 5.0 0.0
43 120 85.8 1.7 62.5 0.8 0.0 0.0 15.0 5.8 0.0
44 154 90.3 2.6 57.8 0.0 0.0 0.0 24.7 5.2 0.0
45 163 93.9 3.7 60.1 0.6 0.0 0.0 22.7 6.7 0.0
Cum. % 538 87.7 3.2 58.2 0.4 0.0 0.0 20.3 5.8 0.0
2020 Cum. Vv 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 October 10, 2021 — November 6, 2021 (Average No. of detected cases is 135 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 October 30, 2021 (44th week)

¢ Acute gastroenteritis—causing viruses

2021 A1 48 1 (2.1) 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 1 (2.1)
42 45 0 (0.0 0 (0.0) 0 (0.0) 2 (4.4 0 (0.0) 2 (4.4)
43 23 1 (4.3) 0 (0.0) 2 (8.7) 0 (0.0) 0 (0.0) 3 (13.0)

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

¢ Acute gastroenteritis—causing bacteria

5 7 0 0 0 3 8 4 5 32

20214t 74 2.9) 4.0) 0.0 (0.0 0.0 (1.7) (4.6) 2.3) 29  (18.4)
4 166 10 4 0 0 0 2 7 1 2 26

6.0) (2.4) 0.0) 0.0) 0.0) (1.2) 4.2) 0.6) 12 (15.7)
43 137 3 4 0 0 0 5 0 5 3 20

2.2) (2.9) 0.0) 0.0) 0.0) (3.6) (0.0) (3.6) 22 (14.6)

* 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 October 30, 2021 (44th week)

¢ Aseptic meningitis

1 5 9 B o1 2% % x4 45 49 5
week

== 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
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Figure 8. Detection case of enterovirus in HFMD and herpangina patients from 2019 to 2021
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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 October 30, 2021 (44th week)
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Figure 10. The weekly incidences of malaria vector mosquitoes in 2021

m Vector surveillance: Scrub typhus vector chigger mites, Republic of Korea, week ending November 6,
2021 (45th week)
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Figure 11. 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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