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Comparison of Close and Casual Contacts with Latent Tuberculosis Infection in
High School Tuberculosis Outbreaks, 2013-2017

Kim Jieun, Kim Youngman, Park Shin Young, Han Sunmi, Park Yong-joon, Park Young Joon,
KTEIS (Korea Tuberculosis Epidemic Intelligence Service)
Division of Tuberculosis Epidemic Investigation, Center for Disease Prevention, KCDC

The diagnosis and treatment of latent tuberculosis infection (LTBI), a state of persistent immune response to stimulation by
Mycobacterium tuberculosis antigens with no evidence of clinically manifest active tuberculosis (TB), are essential to reduce
the burden of TB worldwide. Close contacts of active TB patients are at high risk of both active TB and LTBI. The risk of infection
with TB depend on the infectivity and degree of contact with a TB patient. This study compared the rate of LTBI according to
the degree of contact in high school TB outbreaks in Korea. The 2013 to 2017, LTBI tests of students in 44 high schools were
analyzed. Of the 46,357 contacts, 43,963 were tested. Eighty seven TB patients were found, and 2,418 were diagnosed with
LTBI. Of the 3,223 close contacts, 36 TB patients and 339 individuals with LTBI were diagnosed and 51 additional patients and
2,079 LTBI patients were found among the 40,840 casual contacts.

As aresult of contact investigations in high schools, the incidence of additional TB patients and the LTBI rate were found to be
high among close contacts, confirming that the management of close contacts is critical in the fight to eradicate TB.

Keywords : Tuberculosis, Latent tuberculosis infection, Contact investigation, Close contact, High school
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Table 1. Demographic and clinical characteristics of TB patients

Unit: No. (%)

Newly diagnosed

Characteristic To(t:l=1c;1 4s)es Ind(cra]);coa%es acti\ze_TB cases
n=87)
Sex
Male 147 (75.8) 82 (76.6) 65 (74.7)
Female 47 (24.2) 25 (23.4) 22 (25.3)
Grade*
1st grade 37 (19.1) 18 (16.8) 19 (21.8)
2nd grade 83 (42.8) 44 (41.1) 39 (44.8)
3rd grade 74 (38.1) 45 (42.1) 29 (33.3)
Reasons for chest x-ray exam
Health screening 151 (77.8) 72 (67.3) 79 (90.8)
TB-related symptoms 43 (22.2) 35 (32.7) 8(9.2)
Type of tuberculosis
Pulmonary TB 167 (86.1) 90 (84.1) 77 (88.5)
Extrapulmonary TB 20 (10.3) 11 (10.3) 9 (10.3)
Pulmonary+Extrapulmonary TB 7 (3.6) 6 (5.6) 1(1.1)
Cavity on chest x-ray
Normal 1(0.5) 0 (0.0) 1(1.1)
Cavity 27 (13.9) 16 (15.0) 11 (12.6)
No Cavity 162 (83.5) 88 (82.2) 74 (85.1)
Unknown 4(2.1) 3(2.8) 1(1.1)
Status of Acid fast bacilli stain
Smear + /Culture + 28 (14.4) 24 (22.4) 4 (4.6)
Smear + /Culture - 2 (1.0) 0 (0.0) 2 (2.3)
Smear - /Culture + 54 (27.8) 30 (28.0) 23 (26.4)
Smear - /Culture - 105 (54.1) 52 (48.6) 53 (60.9)
Unknown 6 (3.1) 1(0.9) 5 (5.7)
Clinical manifestation
No symptoms 126 (64.9) 54 (50.5) 72 (82.8)
Symptoms 68 (35.1) 53 (49.5) 15 (17.2)
Cough 46 (67.6) 39 (73.6) 7 (46.7)
Sputum 17 (25.0) 11 (20.8) 6 (40.0)
Chest Pain 13 (19.1) 10 (18.9) 3 (20.0)
Dyspnea 4(5.9) 3(5.7) 1(6.7)
Weigh loss 2(2.9) 2 (3.8) 0(0.0)
Fever 8 (11.8) 5(9.4) 3 (20.0)
Hemoptysis 7(10.3) 5(9.4) 2 (13.3)
Others 3(4.4) 1(1.9) 2(13.3)

* In Korea, 1%, 2@ and 3 grade in high school are the equivalent of 10",11" and 12" grade in North America
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Table 2. Results of the contact investigations according to contact factors
Unit: No. (%)

Contact Factors (ggzglgst% I‘(I]El‘éfgég)d (nl;g,E: 8) OR (95% Cl) P-value
Degree of contact
Close contact 3,223 (7.0) 3,123 (96.9) 339 (10.9) 2.26 (2.00-2.55) 0.000
Casual contact 43,134 (93.0) 40,840 (94.7) 2,079 (5.1) Ref.
Sex
Male 32,520 (70.1) 30,816 (94.8) 1,699 (5.5) 1.00 (0.91-1.10) 0.930
Female 13,837 (29.9) 13,147 (95.0) 719 (5.5) Ref.
Region”
Gu of district in Seoul 10,161 (21.9) 9,041 (89.0) 582 (6.5) 1.02 (0.73-1.43) 0.902
Gu or district in a metropolitan city? 28,513 (61.5) 27,436 (96.2) 1,451 (5.3) 0.83 (0.60-1.15) 0.255
City with a population of less than 300,000 2,624 (5.7) 2,537 (96.7) 113 (4.5) 0.69 (0.47-1.0) 0.049
An urban and rural complex in a city 4,386 (9.5) 4,337 (98.9) 234 (5.5) 0.86 (0.60-1.22) 0.388
Gun or county 673 (1.5) 612 (90.9) 38 (6.4) Ref.
Number of patients with TB in a school
3-4 34,145 (73.7) 32,601 (95.5) 1,663 (5.1) Ref.
More than 5 12,212 (26.3) 11,362 (93.0) 755 (6.7) 1.32 (1.21-1.44) 0.000

LTBI: latent tuberculosis infection

1) Based on the placement of professionals in public health centers as of the end of 2015. Korea Centers for Diseases Control and Prevention(KCDC). 2017
Community Health Survey

2) Gu or district with a population of more than 500,000 and a city with a population of more than 300,000
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2(Wild poliovirus 2= 2015E0j| HHE[ACH, OpMER|2H[0[2{A—
32 2019 102of| BfFE MAZIUCH2). SHX[EF OFZ2| 2 021 A~

12 OFZIHL|AE HF|AEIOA 20178 0|2 HXH7IX| XISEe=

uz

Mot s JF0ICH3] 32| ojo| BtEE 2712t X2t

MU

2|2 2 I7I2RE el 7Y 7ts-80l ExifsiH, 201E2

www.cdc.go.kr 2523



72 2w}

Op7|ABHO A 2ASH OFMER|24t0[2{A-10] E=0IM 22
E0E ol QUcH4].

OdZEa|2H0[2{ AT OfL|2t BiAlRel E2|H[0[2{A
(Vaccine—derived poliovirus) EESt OFA[O} & OfzZ2|7} L Ci4
=7M0IM X[&He2 wMstn QACHS]. Z2|Tofi= 2000
E2|Q 8iE Mot 0[F 199 Thof| 2|2 SXpt YMGEIFCH[6],
AzfoJAOIAIM= 1992 0|F 27 Thofl Ea|@ ERpt LhA5te
NAEA7 e B2 UMK DE o3RIt XMFAIE oz

P}
=

H . X133 HM34=

[01S FIHSICH7], MAIEZA7 |7 = 201401 22|

INA S i ZEH7Q|7|ASHPublic Health Emergency

of International Concern)g M52
S0ICt 20099 0% MAR7ZIF7E =XIA HIMAENSE

A2 20098 AB QIZZAUXE AHINY), 20143 Aotza|7t &
Ol=2t, 2016 X|7Hoj¢A Z4EE, 2019H 31

OM[8], SAHTIK| X|&KX

Ol=2t, 2020 ZELI97EK| & 6710] UL

is

TS|
RIFZ3= &

n

Lot

HFAH

2o
Al

=

o

22|Ltat= 1983 53Ol SHXIE OIX|TUOZ OpMEZ|Q

H 1. M M7 22| LY SEH5]
=) 27} 20194 202041 82 4
A
OHLIIL|AEH WPV1 2974 c\\'/VDP:\};;;,J
le e oVDP2 552
OtA|OF Ees cVDPV2 1A -
Zam CCJSE\Y; 112733 CVDPV2 174
ZO|AOF cVDPV1 3% cVDPV1 14
o|Qkof cVDPV1 64 -
Lto|X|2|oF cVDPV2 1824 cVDPV2 174
| cVDPV2 874 cVDPV2 14
B227|LpmA cVDPV2 14 cVDPV2 974
A= cVDPV2 1124 cVDPV2 5124
FEC|Eot2 - cVDPV2 1974
7HLt cVDPV2 1824 cVDPV2 1124
714 - cVDPV2 8
EX cVDPV2 874 cVDPV2 974
ofz 2|7t Z|ot cVDPV2 224 =
=TT - cVDPV2 14
HhSEy cVDPV2 1 cVDPV2 474
d=ek cVDPV2 13024 cVDPV2 374
SYorE 2|7 tEek= cVDPV2 2124 cVDPV2 14
ENLIEETC e cVDPV2 8871 cVDPV2 2274
7t 2 = cVDPV2 474
OlE||OF cVDPV2 1324 cVDPV2 1424
AZz|op cVDPV2 374 =
QM|otL|of I}EOMR7 | L - -
WPV1 1762 WPV1 9724
SHA| cVDPV1 1124 cVDPV1 14
cVDPV2 35724 cVDPV2 24024

* o2 XS o=

www.cdc.go.kr 2524



FZh 4Za 2E -’13 M34E

HHO[ZA 4 Atl= SiUSH, 2000 MAIZAZ|ITE2RE  2(cVDPV2)E QI 2020 &H7|of &2l AILHY
Zo|Q HHI X|QE EE=50 SXIIK| 2Kt QL QEX|HoZ & 9Jff ZINIF|AEL OfEIHL|AEH Zn0izTsI

AEHE 2R = MAZA7IZF2RE 199140 S22  Y=z2f, Lio[x|2[of, ARez[of, LKMZ, SLotze|7t3st=,

T7HEAAZ AP0 0 HE Aeid QIES Bu lon,  IREOKRVILIZ AFYEIRICHE 1).
1998 E Z40[2t0HH| HHEK HAIS 2F56t0 2 S22 =40|2td0HH] S HAl= =W 2 154 0|2 otsS
82 RAl dES ZUETGH siel 7o ofet XEAR ZAIE g2z $2F 100,0008E Sdo0i2tdot| &y 1388 71822
TS UL, HIZ2|2 S40[2d0| 21 HIE2 AEsH0d 1.0 014l HERE
oo 2 2& S3t0 20199 2 Sol2-gotH] HEx| MBS X2 B oM, MALHZIFHME MY +HS
Al ZIE SFOI, oo REE & AUs E2IQU0IHAE Fricte XIEZ &5t Uth 59020t EEHA A2
27 |oil EX[SHo] =L 2ol cHH[Sk=D 220t EE MESsiuAr  Euske AE gl [iF 7IE2 0| S 2 0= 14 ofLhof
oIT: MEE 2700 2HARM|24~A8AIZE ZH24)7 3 O|LHOl| HEFMEHRE

2&0| = E|0{0f BHCHIL
=2 ZAbs 201940 M= 5071 FHO 2z 7|olM
=2 Ot =d02dot| ¢ 2y ekt 1AL 2RE| LE 23 O|Liof
== 2700 BH HAME 24~48A2t A= ®F St F 16174
 MAMe=Z opZ2|2dto[2A7 UlEt= 27l EHAM(QAMEXT 8022 2 270 A, LIHA| 1742 Ui HA)E
OFL7HL|AE} T |AEIO|H OFEZ|RH[0[2{AO0] & LIZIoIA MBSOt HEHAME SASHALCE,
X&Xoz wistn ot & L2tolA 2020 18 12RE Al Al MEZYES Sof HiolzA HiY ZHARet

o
2020 8 AYUTIK| OFMZR|QHI0[2A— F 97240 2um|irt  Z2[2Hi0[2{A & AE|ZH[O[2{A0 CHEt 50| R HES

HAIRE2| 02 A ESH OIAOF H OFZ2|7H S 197H=0IA  flet REX HE HAE +HSIUCE Z2/2H0[2A A
YEIUCH S2Oo[Alotofl A 2ot HilRaZa|28t0[2A-  AHZBIO|ZHA0 et £0| RMA HE AAts TX2[E
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2 AT HE2|R SHol-doi| 21 HIE & HY FH XMFS(10]

o Q175 HIZ2|2 290|120 HIZ2|2 S80|2-g0tH|  HIZ2|2 S¢0|2+g0tH|  Zg0I2-g0H]| MF x|
. (¢ 15A1) 7|t == s 23 HE HEE (%)

2012 7,559,063 76 9% 1.2 89.0

2013 7,370,118 74 84 1.1 93.0

2014 7,198,984 72 88 1.2 86.0

2015 7,039,594 70 83 1.2 86.0

2016 6,899,128 69 70 1.0 93.0

2017 6,840,263 68 68 1.0 94.0

2018 6,680,843 67 70 1.0 90.0

2019 6,611,944 66 81 1.2 86.0
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Surveillance of Acute Flaccid Paralysis in the Republic of Korea, 2019

Lee Yong-Pyo, Kang haeji, Yoon youngsil, Choi Wooyoung, Han Myung-Guk
Division of Viral Diseases, Center for Laboratory Control of Infectious Diseases, KCDC

Korea Centers for Diseases Control and Prevention (KCDC) participated in Global Eradication of Poliomyelitis Program. As Polio
National-Laboratory by World Health Organization (WHQ), KCDC has conducted acute flaccid paralysis (AFP) surveillance
system to monitor the progress of poliomyelitis eradication since 1998.

The AFP surveillance was conducted through reporting and laboratory testing according to WHO recommendations.
Conventional tube cell culture method was used for virus isolation and the isolates were identified by ITD (Intratypic
differentiation) kit. For viral detection, clinical specimens were tested, using both real-time reverse transcription polymerase
reaction (Real-time RT-PCR) and conventional RT-PCR to amplify part of 5-NCR and VP1 gene respectively.

Non-polio AFP rate (WHO-recommended surveillance standard of poliomyelitis is 1.0) was 1.2 in 2019. Eighty one cases were
reported from fourteen provinces in 2019. Only 10 of the 17 provinces satisfied the target as 1.0 or higher for WHO's annual
non-polio AFP rate. A total of 161 clinical specimens were collected from 81 patients, 16 cases (19.8%) were positive for non-
polio Enterovirus (NPEV). In 2019, among the total of 81 cases, Guillain-Barré Syndrome (25.9%, 21/81) was the major leading
cause of AFP.

Non-polio AFP rate in 2019 was 1.2 which was higher than previous year non-polio AFP rate (1.0). But the rate of adequate
specimen collection from AFP cases in 2019 decreased to 86.0% compared to 90% in 2018. Since the non-polio AFP rate is
below the standard 1.0 in some province. The further cooperate with regional participating hospitals is necessary to improve
the sensitivity of AFP surveillance. This nationalwide AFP surveillance could provide evidence that Republic of Korea continues

to maintain Polio-free status.

Keywords : Acute Flaccid Paralysis, Poliovirus, Enterovirus, Poliomyelitis
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Table 1. Global wild/circulating vaccine—derived poliovirus (WPV/ cVDPV) [10]

Continent Country 2019 2020
Afghanistan” WPV1 29 C\\//vgg/\};gg
Pakistan® WPV1 147 WPV1 63
cVDPV2 22 cVDPV2 52
Asia China cVDPV2 1 -
Philippines ;YDD;)\Y; 112 cVDPV2 1
Malaysia cVDPV1 3 cVDPV1 1
Myanmar cVDPV1 6 -
Nigeria* cVDPV2 18 cVDPV2 1
Benin cVDPV2 8 cVDPV2 1
Burkina Faso cVDPV2 1 cVDPV2 9
Chad cVDPV2 11 cVDPV2 51
Republic of cote d'lvoire - cVDPV2 19
Ghana cVDPV2 18 cVDPV2 11
Guinea - cVDPV2 8
Togo cVDPV2 8 cVDPV2 9
Africa Zambia cVDPV2 2 -
Mali = cVDPV2 1
Niger® cVDPV2 1 cVDPV2 4
Angola* cVDPV2 130 cVDPV2 3
Central African Republic* cVDPV2 21 cVDPV2 1
DR Congo* cVDPV2 88 cVDPV2 22
Cameroon = cVDPV2 4
Ethiopia cVDPV2 13 cVDPV2 14
Somalia* cVDPV2 3 =
Oceania Papua New guinea” - -
WPV1 176 WPV1 97
Total cVDPV1 11 cVDPV1 1
cVDPV2 357 cVDPV2 240

* Quarantinable Diseases Risk Areas — polio (9)

www.cdc.go.kr 2531



F2+ 24Za 2 - M13H H34E

Table 2. Annual incidence rate of non—polio AFP [10]

2012 7,559,063 76 94 1.2 89.0
2013 7,370,118 74 84 1.1 93.0
2014 7,198,984 72 88 1.2 86.0
2015 7,039,594 70 83 1.2 86.0
2016 6,899,128 69 70 1.0 93.0
2017 6,840,263 68 68 1.0 94.0
2018 6,680,843 67 70 1.0 90.0
2019 6,611,944 66 81 1.2 86.0

* Mean annual incidence rate per 100,000: In order to estimate the mean annual incidence rate of non—polio AFP per 100,000 individuals, the cases of non—polio
AFP were considered as the numerator and the relevant population as the denominator.

Expected number of AFP cases:
] <«

[]1-3

] s-n

[ R

1 dot = 1 AFP case

Figure 1. Distribution of AFP cases by province in 2019
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Noncommunicable Disease (NCD) Statistics

1. International comparison of perceived health status among OECD countries
in 2018 (or nearest available year)

@ Perceived health status of the year 2018 were compared among OECD countries. Proportion of people who perceived themselves to
be in good or very good health, among those aged 15 years and over, were 32.0% in Korea (34.5% in men, 29.4% in women), which
was much lower than the OECD average of 67.9% (70.3% in men, 65.8% in women). Korea ranked the lowest, followed by Japan (35.5%),

and Lithuania (44.0%) (Figure 1).
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Figure 1. International comparison of perceived health status among OECD countries in 2018 (or nearest available year)

* Well perceived health status: perception of oneself to be in good or very good health, among people aged 15 years and over
+ OECD(35): average of 35 member countries that have statistics of the year 2018 (or nearest available year)
F Statistics of the year 2016 have been used for Japan, while that of the year 2017 have been used for Chile, Australia, Iceland.
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2. Trends in self—perceived health status among Korean adults aged 19 years
and over, 2008—-2018

@ Age—standardized rate of Korean adults aged 19 years and over who perceives themselves to be healthy, steadily decreased since

2009 (from 42.8% in 2008 1o 31.9% in 2018). In 2018, 3.2 out of 10 adults reported their health as good (marked as Very Good or Good)
(Figure 2).
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Figure 2. Trends in self—perceived health status among Korean adults aged 19 years and over, 2008—2018

* Self—perceived health status: percentage of adults who report their health in everyday living as “Good” or “Very Good”, among those aged
19 years and over.

% The mean in figure 2 was calculated using the direct standardization method based on a 2005 population projection.

Source: Korea Health Statistics 2018, Korea National Health and Nutrition Examination Survey, http://knhanes.cdc.go.kr/

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

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending August 15, 2020 (33rd Week)*

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease ¥ ng:; : (;gg(‘) weekly of c:u(r:r;;:;t\:;eek
average 2019 2018 2l gt 2015 (no. of cases)
Category I

Tuberculosis 503 13,161 543 23,821 26,433 28,161 30,892 32,181
Varicella 304 24,225 813 82,868 96,467 80,092 54,060 46,330
Measles 0 7 0 194 15 7 18 7
Cholera 0 0 0 1 2 5 4 0
Typhoid fever 2 72 2 9% 213 128 121 121
Paratyphoid fever 2 109 2 55 47 73 56 44
Shigellosis 1 43 3 151 191 112 113 88
EHEC 10 292 4 146 121 138 104 7
Viral hepatitis A 35 2,326 161 17,598 2,437 4,419 4,679 1,804
Pertussis 0 114 12 496 980 318 129 205
Mumps 171 7,143 267 15,967 19,237 16,924 17,057 23,448
Rubella 0 2 0 8 0 7 1 1
Meningococcal disease 0 6 0 16 14 17 6 6
Pneumococcal disease 4 258 4 526 670 523 441 228
Hansen's disease 0 3 0 4

Scarlet fever 18 2,007 142 7,562 15,777 22,838 11,911 7,002
VRSA 0 ? = 3 0 0 - -
CRE 219 10,209 = 15,369 11,954 5,717 = =
Viral hepatitis E 5 44 = = = = - -

Category II

Tetanus 0 22 1 31 31 34 24 22
Viral hepatitis B 4 218 6 389 392 391 359 155
Japanese encephalitis 0 0 1 34 17 9 28 40
Viral hepatitis C 109 7,485 199 9,810 10,811 6,396 - -
Malaria 14 279 26 559 576 515 673 699
Legionellosis 6 227 6 501 305 198 128 45
Vibrio vulnificus sepsis 4 26 3 42 47 46 56 37
Murine typhus 0 7 0 14 16 18 18 15
Scrub typhus 12 407 28 4,005 6,668 10,528 11,105 9,513
Leptospirosis 3 42 2 138 118 103 17 104
Brucellosis 0 5 0 1 5 6 4 5
HFRS 1 99 6 399 433 531 575 384
HIV/AIDS 12 486 20 1,005 989 1,008 1,060 1,018
CJD 2 37 1 53 53 36 42 33
Dengue fever 0 43 8 273 159 171 313 255
Q fever 2 54 2 162 163 9% 81 27
Lyme Borreliosis 0 5 1 23 23 31 27

Melioidosis 0 1 0 8 2 2 4
Chikungunya fever 0 0 0 16 3 5 10

SFTS 5 13 7 223 259 272 165 79
Zika virus infection 0 0 - 3 3 11 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 are provisional but the data from 2015 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 August 15, 2020 (33rd 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 2020 average’ week 2020 average* week 2020 average* week 2020 average*

Overall 503 13,161 18,305 304 24,225 43,603 0 7 4 0 0 0
Seoul 93 2,290 3,342 15 2,837 4,770 0 2 6 0 0 0
Busan 31 887 1,284 14 1,317 2,514 0 0 2 0 0 0
Daegu 24 626 859 22 1,198 2,364 0 0 2 0 0 0
Incheon 26 696 962 22 1,235 2,151 0 0 2 0 0 0
Gwangju 9 338 453 11 1,139 1,402 0 0 0 0 0 0
Daejeon 9 288 401 6 781 1,172 0 0 5 0 0 0
Ulsan 10 241 383 18 499 1,358 0 0 1 0 0 0
Sejong 2 53 56 0 206 12,297 0 0 14 0 0 0
Gyonggi 114 2,775 3,933 94 6,269 1,182 0 3 1 0 0 0
Gangwon 14 566 780 7 723 1,111 0 0 0 0 0 0
Chungbuk 14 396 565 6 909 1,596 0 0 1 0 0 0
Chungnam 26 688 856 16 866 1,827 0 0 1 0 0 0
Jeonbuk 24 546 710 11 962 1,801 0 0 2 0 0 0
Jeonnam 30 698 963 14 946 2,324 0 1 2 0 0 0
Gyeongbuk 34 996 1,322 11 1,318 4,135 0 0 2 0 0 0
Gyeongnam 36 897 1,207 36 2,475 1,160 0 1 0 0 0 0
Jeju 7 180 228 1 545 439 0 0 0 0 0 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd Week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5(3 ;;-r Current  Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r

week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 2 72 101 2 109 33 43 87 10 292 77
Seoul 0 10 20 0 9 6 9 21 0 20 12
Busan 1 6 9 0 37 4 4 5 2 7 2
Daegu 0 3 3 0 14 2 0 5 1 6 3
Incheon 0 9 6 0 2 2 4 8 2 10 6
Gwangju 0 2 1 0 4 2 3 2 0 15 11
Daejeon 0 2 5 0 0 1 0 1 0 7 1
Ulsan 0 1 3 0 0 0 2 1 0 8 3
Sejong 0 0 22 0 0 6 0 17 1 1 13
Gyonggi 0 19 2 0 10 1 14 2 0 138 4
Gangwon 0 1 3 0 6 1 0 2 1 5 3
Chungbuk 0 1 5) 0 1 0 0 5) 0 3 2
Chungnam 0 4 2 0 5 2 2 2 0 5 2
Jeonbuk 0 1 4 0 3 2 0 4 0 4 5
Jeonnam 0 1 4 0 9 1 1 5 2 15 3
Gyeongbuk 0 3 8 0 1 2 1 6 0 16 3
Gyeongnam 1 9 3 2 7 1 3 1 1 19 3
Jeju 0 0 1 0 1 0 0 0 0 13 1

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd Week)*

Unit: No. of cases’

Diseases of Category |l

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 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 35 2,326 4,376 0 114 241 171 7,143 12,401 0 2 3
Seoul 5 429 835 0 14 30 7 884 1,271 0 0 1
Busan 1 66 167 0 6 22 6 388 784 0 1 0
Daegu 1 57 69 0 5 6 11 279 428 0 0 0
Incheon 4 246 302 0 5 15 7 365 542 0 0 0
Gwangju 0 46 74 0 10 11 11 268 655 0 0 0
Daejeon 2 100 438 0 7 5 5 194 300 0 0 0
Ulsan 0 28 30 0 2 7 7 193 421 0 0 0
Sejong 1 13 1,333 0 0 36 4 40 3,211 0 0 1
Gyonggi 10 753 79 0 17 3 66 2,127 379 0 1 0
Gangwon 3 64 213 0 0 6 6 230 271 0 0 0
Chungbuk 0 83 328 0 0 5 4 218 477 0 0 0
Chungnam 2 129 150 0 4 5 8 320 827 0 0 0
Jeonbuk 3 134 93 0 2 11 7 311 599 0 0 1
Jeonnam 2 37 76 0 20 16 5 279 614 0 0 0
Gyeongbuk 1 73 97 0 9 56 4 338 1,409 0 0 0
Gyeongnam 0 52 21 0 12 4 12 589 164 0 0 0
Jeju 0 16 71 0 1 3 1 120 49 0 0 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd 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 ;‘;‘r

week 2020 average* week 2020 average* week 2020 average* week 2020 average®

Overall 0 6 9 18 2,007 8,859 0 22 17 4 218 209
Seoul 0 1 2 2 284 1,178 0 2 1 1 37 36
Busan 0 1 1 2 122 633 0 2 1 0 10 15
Daegu 0 0 1 0 4 319 0 1 1 0 7 7
Incheon 0 1 1 0 104 412 0 0 0 1 15 1
Gwangju 0 0 0 © 230 414 0 1 1 0 4 4
Daejeon 0 0 0 0 80 330 0 0 1 0 11 8
Ulsan 0 0 0 2 79 396 0 0 0 0 6 5
Sejong 0 0 2 0 11 2,589 0 1 2 0 2 50
Gyonggi 0 2 1 0 508 140 0 2 1 2 58 7
Gangwon 0 0 0 2 39 157 0 1 0 0 6 8
Chungbuk 0 0 0 0 24 394 0 2 1 0 5 12
Chungnam 0 0 0 1 64 298 0 5 1 0 8 1
Jeonbuk 0 0 0 1 54 334 0 3 3 0 10 10
Jeonnam 0 0 0 0 89 449 0 1 2 0 9 12
Gyeongbuk 0 1 1 0 75 672 0 1 2 0 9 11
Gyeongnam 0 0 0 3 154 96 0 0 0 0 20 2
Jeju 0 0 0 0 49 48 0 0 0 0 1 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd 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 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 0 0 0 14 279 434 6 227 134 4 26 11
Seoul 0 0 0 0 49 59 0 61 37 0 4 2
Busan 0 0 0 0 2 5 1 13 8 1 3 0
Daegu 0 0 0 0 8 6 0 6 5 0 0 0
Incheon 0 0 0 4 34 61 1 1 1 0 0 1
Gwangju 0 0 0 0 4 3 0 7 2 0 0 0
Daejeon 0 0 0 0 3 3 0 4 1 0 0 0
Ulsan 0 0 0 0 8 3 0 1 2 0 0 0
Sejong 0 0 0 0 0 250 0 0 30 0 0 2
Gyonggi 0 0 0 10 155 14 2 54 6 0 2 0
Gangwon 0 0 0 0 12 4 0 4 5 1 1 0
Chungbuk 0 0 0 0 8 5 2 14 4 0 0 1
Chungnam 0 0 0 0 4 2 0 4 3 0 5 0
Jeonbuk 0 0 0 0 2 3 0 8 4 1 1 3
Jeonnam 0 0 0 0 0 5 0 11 10 0 3 0
Gyeongbuk 0 0 0 0 2 7 0 8 4 0 1 2
Gyeongnam 0 0 0 0 3 3 0 9 2 1 5 0
Jeju 0 0 0 0 0 1 0 12 0 0 1 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd 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 2020 average’ week 2020 average® week 2020 average* week 2020 average’

Overall 0 7 8 12 407 763 3 42 35 0 5 1
Seoul 0 1 1 0 6 35 0 1 2 0 1 1
Busan 0 0 1 0 22 28 0 3 2 0 0 0
Daegu 0 0 0 0 1 7 0 1 0 0 0 0
Incheon 0 6 1 0 5 14 0 2 0 0 0 0
Gwangju 0 0 1 0 4 17 0 0 1 0 0 0
Daejeon 0 0 0 1 1 18 0 2 0 0 0 0
Ulsan 0 0 0 0 11 17 0 0 1 0 0 0
Sejong 0 0 1 0 4 70 0 2 7 0 0 0
Gyonggi 0 0 0 0 28 21 0 2 2 0 0 0
Gangwon 0 0 0 0 4 14 0 1 2 0 0 0
Chungbuk 0 0 1 0 6 74 0 2 5 0 0 0
Chungnam 0 0 0 3 43 71 2 7 2 0 0 0
Jeonbuk 0 0 1 1 57 189 0 6 4 0 3 0
Jeonnam 0 0 0 4 107 49 1 8 3 0 1 0
Gyeongbuk 0 0 1 1 11 129 0 8 3 0 0 0
Gyeongnam 0 0 0 2 77 7 0 2 1 0 0 0
Jeju 0 0 0 0 10 3 0 0 0 0 0 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd Week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting itRlronaifE narame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;’;‘r Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;.r
week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 1 99 178 2 37 28 0 43 129 2 54 68
Seoul 0 4 8 0 8 7 0 14 42 0 1 4
Busan 0 0 5 0 5 2 0 5 8 0 1 1
Daegu 0 2 2 0 3 1 0 2 7 0 0 2
Incheon 0 2 2 0 4 1 0 2 6 0 1 1
Gwangju 0 1 2 0 1 0 0 0 1 0 1 3
Daejeon 0 1 3 1 1 1 0 0 3 0 2 2
Ulsan 0 0 1 0 2 0 0 1 3 0 0 2
Sejong 0 0 46 0 0 6 0 0 34 0 0 9
Gyonggi 0 14 7 0 4 1 0 13 3 0 9 0
Gangwon 0 1 11 0 0 1 0 0 2 0 0 15
Chungbuk 0 4 21 0 1 1 0 0 4 0 9 9
Chungnam 0 7 15 0 1 1 0 2 2 2 9 3
Jeonbuk 0 18 26 0 2 1 0 0 3 0 3 8
Jeonnam 1 19 18 0 1 3 0 1 4 0 14 4
Gyeongbuk 0 11 10 0 1 2 0 1 5 0 0 5
Gyeongnam 0 2 1 1 3 0 0 1 2 0 4 0
Jeju 0 3 0 0 0 0 0 1 0 0 0 0

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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, weeks ending August 15, 2020 (33rd 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. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2020 average® week 2020 average? week 2020 average®
Overall 0 5 10 5 113 96 0 0 -
Seoul 0 2 4 0 3 3 0 0 =
Busan 0 0 0 0 0 1 0 0 -
Daegu 0 0 0 5 9 2 0 0 -
Incheon 0 0 1 0 3 1 0 0 -
Gwangju 0 0 0 0 0 0 0 0 -
Daejeon 0 0 0 0 1 1 0 0 -
Ulsan 0 0 0 0 4 2 0 0 -
Sejong 0 0 2 0 1 13 0 0 -
Gyonggi 0 0 0 0 12 13 0 0 -
Gangwon 0 2 0 0 16 2 0 0 -
Chungbuk 0 0 1 0 2 11 0 0 -
Chungnam 0 1 1 0 9 6 0 0 -
Jeonbuk 0 0 0 0 7 8 0 0 -
Jeonnam 0 0 1 0 5 14 0 0 -
Gyeongbuk 0 0 0 0 13 11 0 0 -
Gyeongnam 0 0 0 0 20 8 0 0 -
Jeju 0 0 0 0 8 0 0 0 =

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

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 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, 5—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 August 15, 2020 (33rd Week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2015—2016 to 2019-2020 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending August 15, 2020 (33rd Week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2015—2020

www.cdc.go.kr 2564



3. Ophthalmologic infectious disease, Republic of Korea, weeks ending August 15, 2020 (33rd 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 August 15, 2020 (33rd Week)

Unit: No. of cases/sentinels

Condyloma acuminata

Gonorrhea Chlamydia Genital herpes

Current Cum, SEu:ér Current Cum, SEu:ér Current Cum, 58”:{;“ Current Cum, 58”:{;“
week 2020 YEED week 2020 YEED week 2020 YEED week 2020 YEED
average average average average

1.3 7.6 7.0 2.1 22.0 15.0 2.9 31.7 16.2 1.7 19.1 16.1

. L . Syphilis
Human Papilloma virus infection . -
Primary Secondary Congenital

Current Cum. 58‘;g‘a-r Current Cum. 58‘;g‘a-r Current Cum, 58‘;2; Current Cum, 58‘;:&
week 2020 i) week 2020 i) week 2020 i) week 2020 e

2.8 59.5 59.5 1.0 3.2 3.2 1.0 3.6 3.6 0.0 2.5 2.5

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 August 15, 2020 (33rd Week)
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--e-- Average no. of cases in last 5 years(2014-2019)

Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2019-2020
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1. Influenza viruses, Republic of Korea, weeks ending August 15, 2020 (33rd Week)
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Figure 6. Number of specimens positive for influenza by subtype, 2019—-2020 flu season

2. Respiratory viruses, Republic of Korea, weeks ending August 15, 2020 (33rd Week)

week

2020 Weekly total Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
30 80 46.3 6.3 0.0 0.0 1.3 0.0 32.5 6.3 0.0
31 69 65.2 13.0 0.0 0.0 0.0 0.0 435 8.7 0.0
32 65 4.5 3.1 0.0 15 0.0 0.0 35.4 1.5 0.0
33 73 425 41 0.0 0.0 0.0 0.0 31.5 6.8 0.0
Cum.* 287 51.0 6.4 0.0 0.3 0.3 0.0 35.5 5.9 0.0
2019 Cum.” 12,151 60.2 8.0 6.4 3.9 14.0 2.9 17.2 2.8 5.0

— 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 July 19, 2020 — August 15, 2020 (Average No. of detected cases is 72 last 4 weeks)
V 2019 Cum,: the rate of detected cases between December 30, 2018 — December 28, 2019
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending August 8, 2020 (32nd week)

¢ Acute gastroenteritis—causing viruses

2020 29 60 2(3.3) 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0) 2(3.3)
30 51 1(2.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(2.0)
31 48 4 (8.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 4 (8.3)

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

¢ Acute gastroenteritis—causing bacteria

7 13 0 0 0 8 2 2 9 42

202029 192 (3.6) 6.8) 0.0 (0.0 0.0 (4.2) (1.0) (1.0) @7 (1.9
30 182 3 14 0 0 0 12 2 0 6 37

(1.6) 7.7) 0.0) 0.0) 0.0) 6.6) (1.1) 0.0) 33  (20.3)
31 139 1 9 0 0 0 7 2 0 3 22

0.7) 6.5) 0.0) 0.0) 0.0) (5.0) (1.4) 0.0) 22  (158)

* 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 2018 (70 hospitals)

" Contains 3 Listeria monocytogenes

www.cdc.go.kr 2568



[ Enterovirus, Republic of Korea, weeks ending August 8, 2020 (32nd week)

¢ Aseptic meningitis
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=== 2020 Enterovirus detection cases —e— 2019 Enterovirus detection cases

Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2019 to 2020

¢ HFMD and Herpangina
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2019 to 2020

4 HFMD with Complications
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2019 to 2020
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@ Vector surveillance: Malaria vector mosquitoes, Republic of Korea, week ending August 8, 2020 (32nd week)
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Figure 10. Weekly incidences of malaria vector mosquitoes in 2020

@ Vector surveillance: Japanese encephalitis vector mosquitoes, Republic of Korea, week ending August 15,
2020 (33rd week)
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Figure 11. Weekly incidences of Japanese encephalitis vector mosquitoes in 2020
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Centers for Disease Control and Prevention (Korea CDC). 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 Centers for Disease Control and Prevention.

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 Korea CDC at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2018-Forthe 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

2017 X1 X2 X3 X4 X5
2016 X6 X7 X8 X9 X10
2015 X11 X12 X13 X14 X15
2014 X16 X17 X18 X19 X20
2013 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. 2018 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 Strategic Planning for Emerging Infectious Diseases Korea Centers for Disease Control and Prevention
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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