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Abstract

Surveillance of a Japanese encephalitis vector,
Culex tritaeniorhynchus (Diptera: Culicidae) in the Republic of Korea,

2014
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Division of Medical Entomology, Center for Immunology and Pathology, KNIH. KCDC.

Wook-gyo Lee, Hye Mi Yu, Young Ran Ju

From April to October 2014, the population density of Japanese encephalitis vector

mosquitoes, Culex tritaeniorhynchus, was monitored at 38 collection points in the Republic

of Korea. Black light traps were installed in 10 provinces (Busan, Gyeonggi, Gangwon,

Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, and Jeju) to capture

mosquitoes for identification and classification. The number of captured mosquitoes per

week was used to calculate its daily occurrence (mosquitoes/trap/night). A total of 1,359,761

mosquitoes, including 17 species of six genera, were collected. Anopheles sinensis (725,691)

was the most common species, followed by Aedes vexans nipponii (536,516), and Cx.

tritaeniorhynchus (49,398). The greatest number of Cx. tritaeniorhynchus (193) was trapped

in the fifth week of August and the density of vector mosquitoes was 69% less than that

reported for the last five years. All data for vector surveillance were offered to civilian and

involved organizations at the web page of Korea Center for Disease Control and Prevention

(KCDC, http://www.cdc.go.kr).
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Figure 1. Flow chart of Japanese encephalitis forecast program

Table 1. Species and number of mosquitoes collected at 38 sites from April to October, 2014 (no./trap/night)

Species Korean name No. (%)
Anopheles spp. %‘57HE7 (= 725,691(53.4)
An. sineroides 5= IR 4(40.1)
Aedes vexans nipponii %EJ%EH 536,516(39.5)
Ae. albopictus E=DY| 248(€0.1)
Ochlerotatus hatorii SIEZ|&2 Y| 59(£0.1)
Oc. koreicus st=w27| 3,879(0.3)
Oc. nipponicus SoM=27| 60(£0.1)
Oc. togoi ENzDT| 91(£0.1)
Oc. dorsalis sE=27| 1,690(0.1)
Armigeres subalbatus ZAFEZY| 5,067(0.4)
Culex inatomii O|LtE0[EEY| 20(£0.1)
Cx. bitaeniorhynchus SERIEE R Y| 290(£0.1)
Cx. orientalis SYRDT| 714(£0.1)
Cx. pipiens complex WHERT| 35,470(2.6)
Cx. tritaeniorhynchus AEWIHERT| 49,398(3.6)
Cx. vagans ECId= 7| 80(<0.1)
Mansonia uniformis BIEEE2Y| 484(£0.1)
Total (6 genera, 17 species) 1,359,761

* Data source: Korea National Institute of Health (KNIH)
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Table 2. Total number of regional mosquitoes collected and percentage of Cx. tritaeniorhynchus for 38 sites, 2014 (no./trap/night)

Region C)_(. tri* Total m_osquitoes Ratiq of Week of first ' Week of C;x. tri over
(no./night/trap) (no./night/trap) Cx. tri (%) collected Cx. tri 50%
Busan Gijang 14,783 42,114 35.1 17 31 (53.3)
Incheon Ganghwa 0 4,852 0.0 -
Ulsan Ulju 1,700 116,383 1.5 25
Gyeonggi Paju 0 813 0.0 -
Pyeongtaek 2 7,684 0.1 31
Yongin 4 23,115 0.1 29
Yangpyeong 0 1,372 0.0 -
Gangwon Chuncheon 6 57,515 0.1 37
Goseong 26 4,212 0.6 30
Samcheok 6 456 1.3 34
Gangneung 624 40,409 1.5 32
Hwoengseong 2 4,949 0.1 37
ChungBuk Chungwon 53 33,794 0.2 32
Chungju 35 21,086 0.2 33
Sejong Geumnam 1,441 124,265 1.2 26
ChungNam Dangjin 501 445 224 0.1 39
Nonsan 1,356 65,274 2.1 30
Yesan 18 10,872 0.2 34
JeonBuk Jeonju 6,402 60,146 10.6 28 39 (56.5)
Namwon 3,146 26,957 1.7 29 38 (50.6)
Jinan 520 28,049 1.9 28
Gimje 1,205 43,391 2.8 29
Gunsan 4,910 61,701 8.0 28
JeonNam Hwasun 18 1,643 1.1 24
Yeonggwang 38 2,346 1.6 22
Wando 36 703 5.1 22
Yeongam 25 1,193 2.1 22
Yeosu 60 629 9.5 20
GyeongBuk Gyeongsan 579 3,809 15.2 25
Andong 15 11,670 0.1 25
Sangju 114 7,385 1.5 3?2
Yeongdeok 204 1,589 12.8 26
Gimcheon 2,377 21,175 1.2 25 40 (57.4)
Gyeongju 39 4,016 1.0 29
GyeongNam Haman 3,396 31,299 10.9 18
Hapcheon 1,210 16,338 7.4 27 34 (74.7)
Jinju 3,532 25,286 14.0 26
Jeju Jeju 1,015 6,047 16.8 22
Total 49,398 1,359,761

*Cx. trimeans Culex tritaeniorhynchus,
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Figure 2. Weekly incidences of Culex tritaeniorhynchus and total mosquitoes collected in 2014
30000
~~2014 C.t*
27500
—-2013 C.t*
25000
—+Year09-13 C.t*
» 22500
H ~=-2014 Total
& 20000
A ~+-2013 Total
» 17500
g Low —+Year09-13 Total
-
(=]
W= 12500
[
e
E 10000
3
Z 7500
5000 e
2500
o & . 3 & * - * ol .l el el ol
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1 42 43 a4
~4-2014C.t* 0 0 0 o 0 0 0 0 o 2 2 a4 10 33 95 161 221 352 472 596 727 791 984 1115 | 1223 | 1307 | 1369 | 1372 | 1379 | 1382 | 1383
—e—2013C.t* 0 0 0 o 0 0 0 0 2 4 5 15 22 77 167 230 374 720 937 1170 | 1533 | 1701 | 1784 | 1858 | 1907 | 1953 | 1984 | 1999 | 2005 | 2007 | 2008
—d—Year09-13 C.t* [ 0 0 0 0 1 1 1 1 2 4 10 18 60 200 341 573 919 1284 | 1683 | 2402 | 2926 | 3549 | 4192 | 4430 | 4614 | 4735 | 4783 | 4825 | 4830 | 4831
~@-2014 Total 2 4 9 13 21 34 405 721 1179 | 1698 | 2664 | 3767 | 5901 | 7740 | 9297 | 10448 | 11463 | 12348 13166 | 13929 | 14621 | 15351 | 16511 | 17067 | 17456 | 17774 | 18028 | 18060 | 18105 | 18142 | 18150
=0-2013 Total 2 2 6 7 1 19 93 242 443 1041 | 1468 | 2356 | 3296 | 5256 | 6661 | 7356 | 8106 | 9383 | 10223 | 11109 |12287 (13292 | 13934 | 14627 | 14888 | 15154 | 15314 | 15452 | 15490 | 15516 | 15526
—a—Year09-13 Total 2 5 8 17 23 56 149 273 589 1089 | 1507 | 2360 | 3485 | 5493 | 7605 | 9282 | 10974 | 12540 | 14073 | 15614 | 17616 | 19309 | 20950 | 22489 | 23130 | 23722 | 24090 | 24218 | 24315 | 24336 | 24346
Week
Figure 3. Accumulated numbers of Culex tritaeniorhynchus and total mosquitoes collected in 2014
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Abstract

Waterborne and Foodborne Disease by Pathogenic Escherichia coli

in Korea, 2014

HNi8d HN52=

rol
olgk

* WAIMXHCorrespondence): ckyoo@nin.go.kr

Division of Enteric Diseases, Center for Infectious Diseases, KNIH. KCDC.

Kyung-Hwan Oh, Gyung Tae Chung, Cheon-Kwon Yoo

Background

043-719-8110

Recently, the incidence rate of waterborne and foodborne diseases has increased due to

changes in climate, living environment, and emerging strains of bacterial pathogens. In Korea,

the important pathogen of waterborne and foodborne diseases was Escherichia coli and its

isolation ratio has also increased. =

Methods

From January to December 2014 in Korea, stool specimens from patients with diarrhea were

collected to identify the pathogenic E.coli. The pathogenic E. coli was analyzed according to

monthly number of isolates, patients’ age and gender. To characterize isolated pathogenic E.

coli, toxin genes were detected by multiplex-PCR, and the serotype of isolates was

determined by agglutination with the available O antisera.

Results

Pathogenic E. coli that cause diarrhea was isolated in 607 stool specimens (4.6%). The
isolation ratio of EHEC, ETEC, EPEC and EIEC were 6.6%, 20.7%, 72.3%, and 0.4%,

respectively. Isolation rate showed the highest ratio during summer season. On the other

hand, in terms of the patients’ age, the isolation rate of pathogenic bacteria showed the

highest ratio in children under age of 10.

Conclusion

Education about proper hygiene should be provided to groups susceptible to diarrhea such as

food handlers and children aged 10 years and below. Moreover, monitoring of the pathogens

should be continued. Furthermore, personal hygiene education and cooperation of related

health organizations should be carried out.
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Table 1. Monthly number of waterborne and foodborne disease by pathogenic E. coli in Korea, 2014

Pathogenic Escherichia coli

Month Total
EHEC ETEC EPEC EIEC

January 6 26 32
February 6 24 30
March 5 13 18
April 2 13 15
May 3 10 7 20
June 6 15 15 36
July 21 23 58 1 103
August 1 7 93 101
September 4 15 71 90
October 1 18 35 1 55
November 1 7 39 47
December 3 12 45 60
Total 40 126 439 2 607

www.cdc.go.kr 1251
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Table 2. Characterization of isolated pathogenic E. coli in Korea, 2014.

Percentage of isolated pathogenic E. coli

Categories EHEC ETEC EPEC EIEC
Sex M 58.1 56.9 49.4
F 419 43.1 50.6 100
Toxin stx1 70
Stx2 62.5
It 51.6
st 83.3
eaeA 27.5 99.3
bfpA 3.6
aggR
ipaH 100
Major O serogroup (%) 0157(32.5) 06(20.9) ONT(44.6) 028(50)
ONT(30) 0171(13.7) 0138(3.8) 0135(50)
0103(13.3) ONT(11.4) 088(3.8)
026(6.7) 0159(10.8) 0103(2.5)
Other(17.5) 025(8.8) 0108(2.5)
0169(4.9) 0170(2.5)
Other(29.5) 051(2.5)
Other(37.8)
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Figure 1. Number of waterborne and foodborne diseases caused by pathogenic £ coli according to age in Korea, 2014.
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Since the death of Kim Jong-il in December 2011, some circumstances have raised concern
that North Korea might attack South Korea using biological agents. These circumstances or
events include: North Korea's long-range rocket launch and third nuclear test; drones found at
the demilitarized zone and Blue house in Seoul; and wooden-box land mines planted by North
Korea. In these situations, KCDC has implemented the emergency department-based
syndromic surveillance system that is capable of detecting a bioterrorist attack.

This paper describes the status of syndromic surveillance in the United States that is used to
prepare for a bioterrorist attack and also, the current status of syndromic surveillance in South
Korea that is capable of detecting bioterrorism-related diseases.

2019 12% AL AR o), &H3te] 33k e AR, Beb APEE] AAF A 2 Al So] A e
U] SR, DMZ SR ]9 3] & 53 A4S Ade] TS sk Al Blsl S5 A= 2A o
o EERIEe] YR 4918 wolw ook wak 20154 89, el v ARE Alske el ozt W w27l
SHIRPTA oA AR oFF K ZIedEAe] W UERE S Sl ofe] 7] BIS0AQ] AT S
O] SIS olget QAR dlolelE 7R gEA g o] Afske] ARe) MAS Vst 2710 AAISkLAL St
A3=er =74e 9 2, dA2Y A AidAEde dolth S5 e HWel dHit Al s 7o s
WK APo] B3 B o] Ak Bk Sk of sk o] ofd, FFRH Ak vehhe A4 Sy
ARel B4 A O AAls 'R 22 AEFT) Aol AlZ(sign)ol tiEt S 7Nk FHTH3, 7]

7FeRt BE7 AT Ao s STl ol Fitol
AetE AEEIES AAR/|RA El HeioR A48 O]z S5 2| 2usE

=l oT— O —_—
AL wiAE 4 gl AlRo 2 BAE 4 Qi) wlebal, B o= 2001 ©AlRE Aol WAYRE o] %, el iy
Harolx= B F2ol tiufRh nl=re] S5t A G 21018 B3} MUESH= 77| AlEHHE dju]shd]
“LEjal gh=ro] AEHE A S A FEF H 293t 94918 olx]slo] AEHolel MBIl 712] 3209]

ASPYL] T Fsa s el FLPBktH0Id 7)), 19999 ltellAle) PlamtLbele

oz
S5 ZA(Syndromic Surveillance)2| Eel W =X syqrs@adel 7A)S B3t Ao] ofd AFAl F]Lxiel

AAAA HAE fatel o7t o4 Z2 ARG o] dshe 7INIRh Aol k] ofsf B ol HisH,

www.cdc.go.kr 1255



Tt HolHe ARA AddERrE BHiuEr] Ao

Agqafo] 7] -5 o= Stk o]st o= vl Centers

B\, R SRt 3
20019 $ATE A o F e WAL 7hAA] 2do]
AgEgion, nFe] ofg mAe F

Z71EE Hsf HlSel#ela

rir
Bl
12
1o

N

N
o
ok

Aet=EHol A (prediagnostic)

EAPAES K

sud e 2R T A Yol A Vs 34
(free—text chief complaint) 50| X 11%FAlof 7]|=]H o]
tlofel= /destrtol oJsf A S,

20039 11€e] #<4=% ul= CDCE QI 7|9t S5+
TA ojZEAlo] -l BioSenser 1194, 14 W

TS 27[EAS] S8l k=i, v] HER =
ICD(International Classification of Disease)—9 IEZ,
AufjoFsro A= dute|erE HujHHEE Laboratory

Corporation of Americacl = AEA HAo| B3t JHE
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Notifiable infectious disease

Bioterrorism-related disease

Syndrome case

Acute respiratory

Acute rash

Group 3 Anthrax(inhalational)
Plague(pneumonic)
Tularemia
Smallpox
Group 4

Ebola Virus Disease
Marburg Virus Disease

Acute blood abnormalities

Lassa Fever

Botulism

Acute paralytic
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending -
December 19, 2015 (51th week) 0
o 20159 % AJ515E QIEFRIAOIARIA} Fg-2 2jefjehe} @ |

1000 76705 A\t 74gEE 7} 0

¥ 2015—201647] 93)7]%-2 11.3%(/1,000) Q0

30

ILI per 1,000

20
baseline(11.3)

36 38 40 42 44 46 48 50 52 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
e 2015-2016 e 2014-2015 ——— 2013-2014 - == 2012-2013

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2012- 2013
to 2015-2016 flu seasons

2. Respiratory viruses, Republic of Korea, Week ending Dec 19, 2015 (51th week)
o 2015\ AJ515 T57 Al gk §-22; HAFAEE 56.6% 2] TE7|Htele|AT AEES

(@I 45 Hat 232709] S571AA0 gt {4k AAPERE HeRaL 92
5 AL YA R W

2015 Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
48 52.9 8.3 1.3 7.9 0.0 2.1 20.4 0.8 2.1
49 46.8 6.8 4.1 9.0 0.0 4.1 20.7 0.9 1.4
50 57.0 10.0 6.5 14.3 0.4 7.0 18.3 0.4 0.0
51 56.6 9.8 1.3 19.1 2.1 4.3 18.7 0.0 1.3
2014 Cum.” 57.1 4.6 5.9 3.9 18.8 6.6 13.1 1.4 2.7

—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 Dec. 28, 2014 — Dec. 19, 2015, (Average No. of detected cases is 232 in last 4 weeks)
V 2014 Cum. : the rate of detected cases between Dec. 29. 2013 — Dec. 27. 2014,

3. Scrub typhus, Leptospirosis, HFRS, Republic of Korea, week ending December 19, 2015 (51th Week)*
° 2015 A515E 2 AVHEAIS )= T30] AlLE|glar, T HIAY Al 9,568 0= AP BT T8 274') 15.6% 578l eler
o FE kS S grgo] AlTE|9a, i HAY Al 10802 A 517 tivl(59') 83.1% S8l ke
o AT EEY Sk 18Yo] A=, i WY A= 3841 0= AP BTt thuI(358%) 7.3% Sk

2,500 12,000
1000
&0
2000 | 10000 | 50 N~ A\
2 A [ e
8,000 2001 2003 2005 2007 2009 2011 2013
o 1,500 ] —— Leptospirosis === HFRS
i 0 AT &
- 14 7 10131619 2225 28 31 3% 37 L0 &3 b 69 % o 6000
[ [
‘g 1,000 + = Leptospirosis === HFRS E
E',- g,- 4,000
50 1 2000
U L I L D e e e O"Y—Y—Yi\ T T T T T T L T
135 7 91131517 192123 25 27 29 3133 35 37 39 41 43 45 47 49?(1 1 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
weel
year
— Surubtyphus == Leptospirosis = HFRS —— Surubtyphus = Leptospirosis —— HFRS

Figure 1. The weekly reported cases of Scrub typhus, Leptospirosis, HFRS Figure 2. Cumulative reported cases of Scrub typhus, Leptospirosis, HFRS
through National Infectious Disease Surveillance System through National Infectious Disease Surveillance System
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending December 19, 2015 (51th Week)*

unit: no. of cases’

P ) Current Cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2015 jyeraget  2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera = = = = 3 - 3 8
Typhoid fever 5 122 8 251 156 129 148 133 Indonesia(1), Thailand(1)
Group Paratyphoid fever 1 46 1 37 54 58 56 99
1  Shigellosis 2 87 10 110 294 90 17 228 Congo(1)
EHEC 1 73 1 1M 61 58 1Al 56
Viral hepatitis A§ 16 1,782 16 1,307 867 1,197 5,521 =
Pertussis 3 214 1 88 36 230 97 27
Tetanus - 21 - 23 22 17 19 14
Measles 2 26 1 442 107 3 42 114
Group Mumps 400 23,505 213 25,286 17,024 7,492 6,137 6,094
I Rubella - 34 - 1 18 28 53 43
Viral hepatitis B§** 86 3,764 55 4,115 3,387 2,753 1,428 - Thailand(1), Vietnam(1)
Japanese encephalitis - 39 - 26 14 20 3 26
Varicella 1,910 44,327 1,060 44,450 37,361 27,763 36,249 24,400 Ukraine(1)
Streptococcus pneumoniae 5 226 6 36 - - - -
Malaria 2 692 2 638 445 542 g5 7o nted Ared Emirates(1),
ambia(1)
Scarlet fevertt 244 6,723 42 5,809 3,678 968 406 106
Meningococcal
meningitis B 7 - : : ¥ [ 1
Legionellosis = 43 = 30 21 25 28 30
Vibrio vulnificus sepsis - 38 - 61 56 64 5l 73
Murine typhus - 15 1 9 19 4 23 54
G']‘]’I“P Scrub typhus 73 9,568 9 8,130 10,365 8,604 5,151 5,671
Leptospirosis 6 108 1 58 50 28 49 66
Brucellosis 1 26 - 17 16 17 19 31
Rabies = - - - - - - -
HFRS 18 384 12 344 527 364 370 473
Syphilis§ 19 1,003 15 1,015 798 787 965 -
CJD/NVCJD§ 4 66 1 65 34 45 29 =
Tuberculosis 642 31,833 633 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 26 958 19 1,081 1,013 868 888 773
Thailand(3), Cambodia(2),
Dengue fever 10 261 1 165 252 149 72 125 Myanmar(2), Indonesia(1),
Malaysia(1), Philippines(1)
Botulism - - - 1 - - - -
Group Q fever - 32 - ik 1 10 8 13
West Nile fever§ - - - - - 1 - -
V" Lyme Borreliosis 1 15 - 13 11 3 2 - ltaly(1)
Melioidosis - 4 - 2 2 - 1 -
Chikungunya fever - 1 - 1 2 - - -
SFTS - 78 1 55 36 - - -
MERS-CoV - 186 - - - - - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus

Cum: Cumulative counts from Ist week to current week in a year,
* The reported data for year 2015 are provisional data but the data for years 2010, 2011, 2012, 2013 and 2014 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 Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,
Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

i Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a
total of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used
4—year data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

#% Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

1 1 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x £ (043) T19-7176
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Table 3. Reported cases T of national sentinel surveillance disease in the Republic of Korea, week ending December 19, 2015 (51th Week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current ~ Cum. SC ;2; Current ~ Cum. 5? ;2;} Current ~ Cum. 5C ;;'r Current ~ Cum. : ;;{r Current ~ Cum. SC ;2;}
week 2015 average’ week 2015 average’ week 2015 average? week 2015 average’ week 2015 average’
Total 2.0 31.2 38.4 1.5 9.4 10.8 2.0 25.6 21.8 2.4 25.3 22.1 1.7 17.2 12.5

Cum: Cumulative counts from 1st week to current week in a year
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 Ist week to current week for 5 preceding years.
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