ME] OiHH2 A0 =, T, of5|*

*TAXXE isak@korea kr, 043—719—8560

e 7iM= eiEl FEIET = HolA, M, 2iAIR[oF & 7|1ME S Chsh HEA

.I_
ﬂJI[Il

MOSICE =Uoll MASHY Qb= FEIEZ 7} oiiEk:s

AHL ZZAMAAIZIARSA(Severe Fever with Thrombocytopenia Syndrome), 2IIH(Lyme disease), X1=7 |07/ tick—borne encephalitis)

SO UCh ZEE2IY iMEAmolAE T [7HZ S| Stits 2 of TR o 2Rt TET| SedEs 7*AI3¥7| ?I5tof =0l 1674

= = Oooo—

FESE T2t oA ZAl A-MELE 26 AUCh 2 ZAl AE

MEOIN 474 BASE, £X| 2, AZ)S ME6

4EEEH 117K

[= =

FZIETIE TS Zut & 34 55, 6754070H(2] FEI=7 7 MEIACE AHSEE=E= XX 26,6767HK(39.5%), T=E 17,1087Hi1|(25.3%), A

13,5807H&1(20.1%), 2E! 10,17674F|(15.1%) 2=0|ACt. L= |25t
HOEEI=ET| 716707I(2.3%), SE&EI=7| 557HA((0.2%), 2

ZH BHn= RSALRRIE 7|7} 29,8677HK(97.3%)2
ASZRI= 7| 337HA|(0.1%),

SEBoI%0],

MBIIEZEIE 7| 1070R-(0.1%)a=C 2 MEEUCE 2021H =

=] X5x(Trap  Index, TL; MA| FRI=7| AR M) 44.022 TH(41.3) ChH| 6.6% S7t 58 Ex(56.3) thH| 21.9% ZAsIACt ofd

El=s (ol 2ol BE |

WA Qlm, TS etz
RI&XQ! ZAp} TS o2 HEtEr

F2 ZMof: J|=Hs], O7HR), FTET], HAl

215l D7HEI=EY |9F TI=E7|oWHEE0| St 227t =70 X[, 7

S0 o

el HolZ

ikl

f(Class: Arachnida), &7|20}%
7|2HFamily: Ixodidae)2 T MAXc=z
ek 70080| 7|12X0 Ao, ZLHHM= 21t 84 3882

HOEAUCHI]. FTET|= OFMF, CHEF, 7, AMS, AR S

(Metastigmata), &H%xI=

www.kdca.go.kr

Syndrome, SFTS), 2t2H(Lyme disease) S CHsSH Zi
OH7HSHCH2—4]. £5| SFTS= Hio[2{A0 ZHE RZTI=7 |0 22

ZeElRis S2 Bixj0] HH W R HEO| OHME YD

=

o

4 9lct, SFTSY

longicornis)2 22X UM,

ZFQ WHxME E2AL|IREIET |(Haemaphysals
ZUO M= A

XS0l ==

QTIETBt
27| st o] TEY|= 20 7= 225t

L2t HYs =t L= S, IS

2A0F, 57, FARIE
X SOl AASHs X YR o, A= oful2lst

CHEOIN A7 = SIS F7HNe 2 HIRRIET|(H, fava),
ULRZI= 7 |(xodes nipponensis), SEZRIE7|(Amblyomma
7tsSsiCtn L2fx UCH6-8].

£ 164\ 288 Z&olfen, 212

testidinarium)ol = HIO[HA OH7H7}

2021 Lf| SFTS 2R

1596



5(2016~2020)

SR7E LIt

o7t 233

S5

398 MY, X|EE
Aojut XlzH7F gl

16.7%)2

CHE ZEE0

[

Lo

IT L

HIsH X|ZE0 Ho w2t oy M=l Ha|vh Eest

[y

7t

e

HoICH,

2RIET = 27, 0

=45 ofE o2 2 YdS 2007] 2ol F71H ZAt
S5t dEfstH Xtz 30| TRStoh et g

O7HAE A2t ME OiHA HoEsel 88X oY H

22E flo ATE7|Q T 3 ZX2, HEAN 4SS0l et

foi

EIN

ulny

ISRt TS
Sot0] X|EHel

20214 HXN

2 7|2t 0i7HA ZAl HENES

J

ZMNZAl HAE 26t ALt

MEON 435t ZRE7| Us SIES

7_(|'|
(=l

=7| o7iEEel ot & 22IE et 7|IZA=E MSSIIAL

o

ct.

ol
2dete

DH7HA| ZARZA] AtRiQl
rEoY J|SHsE oA ZAl AN

SOt FTET| YIS ZASIL QIh = 1671 XIF(QIH

24 - x153 HI235(2022. 6. 9.)

J bl
3
A
fo
ki
=
:I:
.I_
Sx
;E
_|
2
=>4=|
oA
fjo

C7|= ofo}7ER|(Yamagut) S

gAigof mat siEei0ES 0lal AMEX|IHE

(Haemaphysalis longicornis) 29,.86971|(97.3%), 7
flava) 7167H&|(2.3%),

o
r>|

RIE7|(H,

IEZ(Amblyomma testudinarium)

CLC =
SET

5570A|(0.2%), YEZEI=7|(Ixodes nipponensis) 337H&|(0.1%),

AFE O RRIET|(H. japonica) 107H&|(<0.1%)Z& 0|,
O IS

S ATRFIE? 7 2 SEBUS SHo

ZAHE Z=X|(grassland), £ (grave),
MZ(mountain road)2 F&£5+04
JNRISE Hlmer 2o} XA 26,67670F(39.5%)2 72
, CHS0| Z=RI(1710874x), 4213 5807Hx),

6 71 Al)

HSALITET = £X((44.8%), T=E

HRE7|

x|
=]

oro

B>y

OS2 LIEFRDH

TH LE EM AN EX B Rl D DA BAM 2 EXI(28.9%), AZ(27.1%), TEE(23.3%), FH(20.7%)EC2
OFs, A FFE HMF)IN ZIET| ME7IS olRste] 4gRE  KHEZRACHEN.
1, 8o o2 2EIE7| 2l SEhxS)
=5 &7
SEHFET| NOFEEIET| ABLEIE?|  Z2ANFEE)| QRIS fs (=;/)
I ] A
2% 1 207 1 13,375 16 13,066 26,676
- (<0.1) (0.8) (<0.1) (50.1) (0.1) (49.0) (100.0)
. 8 148 1 4,946 2 5,071 10,176
e (0.1) (15) (<0.1) (48.6) (<0.1) (49.8) (100.0)
Hee 14 167 1 6,956 7 9,963 17,108
K (0.1) (1.0) (<0.1) (40.7) (<0.1) (58.2) (100.0)
o 22 194 7 4,592 8 8,757 13,580
=s (0.2) (1.4) (0.1) (33.8) (0.1) (64.5) (100.0)
A 55 716 10 29,869 33 36,857 67,540
%) (0.1) (1.1) (<0.1) (44.2) (<0.1)) (54.8) (100.0)

www.kdca.go.kr

1597



F2+ 14Z3t MY - H153 H23=(2022. 6. 9.)

e S B of50] B7I5ks 520 2= HORCPE ZeE §), EER0 S22 2lste FTIET|Q FE A4
CIAl ZA517| AlZfsl 8ERE 50| S7I5t7| ARG 9Zoll  Xto|7t Liliet 2oz 2oIct
7MY =2 WAt MEIUCHAY 1), 45 L0 B LS 20214= FEIET| X|4(Trap Index, T.I; TA| FHEIE=7|

M2HSHH 3,000~8,0007H2] LS +F7H AX AMZSH| 2o  JHAIS/FHETIS)E 44,022 HA(41.3) thH] 6.6% ST,

ool Eatsts AZIQ 8HEE Y=ot ZHEHA B7Is Aoz 5EEH(56.3) CHH| 21.9% ZASIRCE 202142 7€9| ZHat

A
MZIEICt X0l B BH RR2ANRZISY|, HOERIE7|e]  Aopt &Ux, s2olle MMMt et S FEezZ 0|0
Z0ls MIFHo=z MAENCH, SEHTEIE ZY, §F HERTUXE 71E d4aYs 16.8Y)2 |7t U2l= Aol
M ME Y GEXG0MDE MED[T, ASTERST s FR(EZ 59)0l HIsH iR Aol 7HE 2 elg MSst
ZHEZOMEE RHTZJCHT 2). XIGHoR 7|1ERQURE, &=, AR HOZTICL 3| 782 20214 2=t 202001 HsH

25,000

ndE n%ds n{gs
20,000
15,000
10,000
- I I I I
l —
4y 3= 6H 78 8y 9¥

7A@kl

108 118
o= 55 105 67 600 8,040 21,929 5,908 153
Mok 4,548 8,119 6,110 897 299 1,017 147 124
s 811 1,556 3,189 2,935 511 248 102 70

(B) Z2AL|FEET (©) HEHFET| (D) Y=HTET
N ~ X

a2 2. 20214 EEIE7| BRX (XA, 85 Y F2 5F)

www.kdca.gokr 1598




M
>
X
N

ZiZta) Z1 .« J|153 ®[235(2022. 6. 9.)

35C, F12% 4677t 52 B0 I} ST} SO FIS) SFTS Bixfe} AFIET| Uo| B HBHS blmsfiin S2iot
U} WOl ZoR HOICki0] 080l A9 Ust PR Eoken|  ABANS =55t OfSUF S0/HMOE SFTS #1020
SFEMhost-secking)2 S8 EHS B0 ARIS St AL 7k Bo| SASIgisT, Of2fet U AEI2 RF Uzo| et
7RO| AHARISUS: 183Y)T CH2A| 1120] Z4U4S B0 Blet HR0| US HOR BEHECE SFTS viusyt ZRHSHI}
S7EM0| B0J3101 JHEIA B7I2 OI0IEl R FWECHI],  He Ao Yald UCDE[R] YoM HaEt B sH4ol
Eot 80 B2 YHULUS: 168YZ O SN RYH  SES U20| TSIl B2 JIEk BIskD, JH2E ofelzsol

JHMS0l 9ol ol R3teh A= oYEN, BIE2EIF BV AN APt S7isks A0t BTEICHIE 4). LA
2020'H01| Hlal 1.6°C, 52 Hxtoil HlsH 1.0C E=UE X0[ Jhdle  ERMHEH SFTS etXieo| 68 2l S71 Y2 732 & 1=
o

712l Helez HoEict (3 3) 2] Uyt FAGIH, OEFEQ| BXt B7F Y2 FELY 12

4n

140
4 1(2016~2020) 2020 —2021
120
100
1
ul
= 80
T
Eﬂ. 60
~
u|
=l 40
®o
20
0
4 58 68 78 8 9 108 118
% 3. Y AFIET| UE(20214, 20204, 22 54 HR)
120.00 50
SFTS EHXI42(2021) ——AE —=2%= s .
100.00
40
T 35
ﬂi 80.00
'ﬁh 30 i
= Rl
=
T 6000 25 ,;’L;
< -
E 20
il 40,00
w| 15

10
20.00

4y 58 68 78 8 9g 108 18

T2 4, 20214 E YEIST| UMATOL FEANHATAASST x4

www.kdca.gokr 1599



7t A AY - H153 H235(2022. 6. 9.)

Slo| YT SAICL SFTS BADI 0| WAGts 1029 42 U SRRl 2! Atf R, ZHIXIE &HE3i0 Helof =E
FAIZh0) HRE Ste QU BOF PHS MASHE WA RS AAsiis 20| Wesich £t ZIET| JHKE AtSsIo]
sxi2o| 24 502 ololol ofloIN ZITloiil =& BBl S| MES SNOR o 4 Uk J|mRls TR 2y
27| 202m MZIEICh 1020 FEIST| JHHA7 SZsHEH AESHE 0| Ol =l Atmafor Btk Te! £2 Solle
Of2{3t 3140| N1Eo| BiX} WA0| 25| ZAGHs SAT K0l 228 5fT, O TSI 22 R YIS AAR oISl
ECHD 20{X|D, Of2{3t BINS HIEOZ 55 SFTSEN} GBIRAL 20| BR5ICHI3 1
ZTio} Bl BX} A RUlof| Thal 2AE TR} Qlck
@ OfXioj| Lafx! LS g
OH= OF H MAMeR Hesui et wMs0l Mt
R = S7lsk glon, 55 FUONE SEAARAZER
&txi7} 2013 L0 X W 0% FES| BAD LMo,
=UoA BH=7I2 Yl 2dss SSBIELY 21=0] SFTS BAbHE 164F(AY 287 TEOIC,
LAZSR(SFTS)2 2013H0) X BXI7H 23t 0|% ofd

408, X|HE 174%)0f HIsH 2Kl ZASICE O 2Rlez:=

T 2LHHFO| 2 A ZHZ —19(

21]
©
|0
Hu
=]
o
fufok
ol
o

N

Iastoll w2t ZET(efe] MESE0| HoEl Aol Bl & Sz

IZI

ri

THElCt = XlF2HElz 2l H OHHS] MAL T}

Jor

e 4 US0ll what oi7Hx| Hoh 2Ee] R 7Hs-doil chet

MCAMFTIE|= HBXHOE YO HmuRl 52 WS

=

S

ol

M —

SEHETE= ELH(HI M*'E
HFO

pN;

~

@ MZ0| LAl LHE2?

20214 AXIE 7| X|4(Trap Index, T.l; Fx| ZHZFI=7|
IhH/AT7 |5 = 44.022 HH(41.3) ChH| 6.6% 74,
5ETT(56.3) CHH| 21.9% ZASIICE 202142 AL 4|2

S5 mb Xt Aof| HIsH 8ol JHA47t M1 9ol 45|
AS5ted MEXHE 7|1& 88 L4424 16.8YU=2
2227t JhHISTAL JhE 2 oloZ mEtEICE 9o
A= Y=ot 2Eo| Hish 1.6C, 58 "ol HlsH 1.0C
=

r

20| L= &59| Helez HoEICY,

Q@ ANFE2?
T2LHY J&0fl ME HalF7| 2=t S22 oFelES0|
7P8LTL TE7|9] =Tt FO0MK= A7|(4E 0]2)REH
E700i7) &Eo| eXt7t Stetet. =T 2ES
W317| Helids TIET(Q] F2 MAIXIRI E£0ILt LRt
17‘._ K|9S mshotsta, TE?| 7|nHE AHEst= X0
EGICL OfRIEE Al 21, ZHIX|, 22Xt EA| S,
3t S Y= FHISILL ofe EF Fof Ba=1t 22 ME,
6

=20 T
= HXeh 227t ELait,

0

o

www.kdca.go.kr

1600



HnEs

—

10.

1.

12.

National Insititute of Biological Resources. 2019. National Species list
of Korea 2(20fX}). Vertebrates, Invertebrates, Protozoans, Disignzip.
908pp.

Kim, J. Y., Cho, S. H., Joo, H. N., Tsuiji, M., Cho, S. R,, Park, I. J. &
Kim, T. S. (2007). First case of human babesiosis in Korea: detection
and characterization of a novel type of Babesia sp.(KO1) similar to
ovine babesia, Journal of Clinical Microbiology, 45(6), 2084—2087.
Kim, K. H., Yi, J., Kim, G., Choi, S. J., Jun, K. I, Kim, N. H. & Oh, M. D.
(2013). Severe fever with thrombocytopenia syndrome, South Korea,
2012. Emerging infectious diseases, 19(11), 1892.

Moon, S., Gwack, J., Hwang, K. J., Kwon, D., Kim, S., Noh, Y. &
Youn, S. K. (2013). Autochthonous lyme borreliosis in humans and
ticks in Korea. Osong Public Health and Research Perspectives,
4(1), 52-56.

Rainey, T., Occi, J. L., Robbins, R. G., & Egizi, A. (2018). Discovery
of Haemaphysalis longicornis (Ixodida: Ixodidae) parasitizing a
sheep in New Jersey, United States. Journal of Medical Entomology,
55(3), 757-759.

Yun, S. M., Lee, Y. J., Choi, W., Kim, H. C., Chong, S. T., Chang,
K. S. & Lee, W. J. (2016). Molecular detection of severe fever with
thrombocytopenia syndrome and tick—borne encephalitis viruses
in ixodid ticks collected from vegetation, Republic of Korea, 2014.
Ticks and tick—borne diseases, 7(5), 970-978,

Yu, X. J., Liang, M. F, Zhang, S. VY., Liu, Y., Li, J. D., Sun, V. L., & Li,
D. X. (201). Fever with thrombocytopenia associated with a novel
bunyavirus in China. New England Journal of Medicine, 364(16),
1523-1532.

Liu Y, Li Q, Hu W et al. (2012). person—person transmission or
severe fever with thrombocytopenia syndrome virus, Vector Borne
Zoonotic. 12:156-160.

Yamaguti, N., Tipton, V. J., Keegan, H. L., & Toshioka, S. (1971).
Ticks of Japan, Korea, and the Ryukyu islands. Brigham Young
University Science Bulletin, Biological Series, 15(1), 1.

Heath, A. C. G. (2016). Biology, ecology and distribution of the
tick, Haemaphysalis longicornis Neumann (Acari: Ixodidae) in New
Zealand. New Zealand veterinary journal, 64(1), 10—20.

Gaff, H. D., White, A., Leas, K., Kelman, P., Squire, J. C., Livingston,
D. L. & Sonenshine, D. E. (2015). TickBot: a novel robotic device
for controlling tick populations in the natural environment, Ticks and
Tick—borne Diseases, 6(2), 146—151.

Zhuang, L., Sun, V., Cui, X. M., Tang, F., Hu, J. G., Wang,
L. Y. & Cao, W. C. (2018). Transmission of severe fever with

2t AZah AY - H153 H|235(2022. 6. 9.)

13.

www.kdca.go.kr

thrombocytopenia syndrome virus by Haemaphysalis longicornis
ticks, China. Emerging Infectious Diseases, 24(5), 868.

HMZ, BRI, YEM, B2 (2021). 2013~20204
SMHATAA ESZ(SFTS) BRI atH £4. 71 7Yt

1601



7t A AY - H153 H235(2022. 6. 9.)

Surveillance of tick density in the Republic of Korea, 2021

Byung-Eon Noh, Jung-WonJu, Heeiil Lee
Division of Vectors and Parasitic Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency (KDCA)

Ticks are infectious agent vectors that transmit various pathogens such as viruses, bacteria, rickettsia and parasites. Tick-
borne diseases in the Republic of Korea (ROK) include severe fever with thrombocytopenia syndrome (SFTS), Lyme disease,
tick-borne encephalitis (TBE), arthropod-associated bacteria and parasites. To prevent the spread of tick-borne diseases, a
nationwide surveillance of ticks was monitored from April to November, at 16 regions and 4 environments (graves,
grasslands, copses, and mountain roads) with 16 centers for vector surveillance in climate change and investigated in 2021.
In this monitoring, 67,540 ticks, comprising three genera and five species, were collected. The results that Haemaphysalis
longicornis was the most predominant species at all collection sites (97.3%). Successively, H. flava ranked second at 716,
(2.3%), followed by Amblyomma testudinarium (55, 0.2%), Ixodes nipponensis (33, 0.1%) and H. japonica (10, <0.1%). In
terms of environmental density, 26,676 ticks were collected in grasslands (39.5%), following 17,108 ticks at copses sites
(25.3%), 13,580 ticks in mountain roads (20.1%), and 10,176 ticks on graves (15.1%). Tick density (Trap Index, T.I; No, of
collected tick/trap) in 2021 increased by 6.6% campared to 2020 and decreased by 21.9% compared to average of last 5
years. As tick-borne diseases increase in the ROK, continuous surveillance of geologicall and climatic factors is critical for
public health. Therefore, this study recommended to analyze the distribution and ecology of ticks and to understand the
epidemiology of tick-borne diseases and its risk to public health in the ROK

Keywords: Climate change, Vector, Tick, Surveillance
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Table 1. Total number of ticks and species ratio from four environments

Grassland 11 207 1 13,375 16 13,066 26,676
(<0.1) (0.8) (<0.1) (50.1) (0.1) (49.0) (100.0)
Grave 8 148 1 4,946 2 5,071 10,176
(0.1) (1.5) (<0.1) (48.6) (<0.1) (49.8) (100.0)
14 167 1 6,956 7 9,963 17,108
Copse
(0.1) (1.0) (<0.1) (40.7) (<0.1) (58.2) (100.0)
Mountain road 22 194 7 4,592 8 8,757 13,580
(0.2) (1.4) (0.1) (33.8) (0.1) (64.5) (100.0)
Total 55 716 10 29,869 33 36,857 67,540
(%) (0.1) (1.1) (<0.1) (44.2) (<0.1)) (54.8) (100.0)
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Figure 1. Monthly tick density by developmental stage
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Figure 2. Map of tick distribution in 2021 (total, larva and five dominant species)
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Figure 3. Monthly incidence of ticks in 2021, 2020, average of the last 5 years
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Figure 4. Monthly tick density by developmental stage and among patients
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