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Group Disease Vectors

2(1) - Japanese encephalitis - Culex tritaeniorhynchus

3(6) 

- Malaria - Anopheles spp.

- Scrub Typhus - Chigger mites

- Leptospirosis/Hemorrhagic fever with renal

syndrome
- Rodents

- Epidemic typhus - Body louse

- Murine typhus - Mouse flea, rodents

4(12)

- Dengue fever

- Yellow fever/Chikungunya fever/Zika
- Aedes spp.

- West nile fever - Culex spp.

- Tularemia/Q fever/Lyme borreliosis/

- Tick-borne encephalitis/Severe fever with

thrombocytopenia syndrome

- Ticks

- Plague/Melioidosis - Rodents, Flea

Designed(1) - Foreign imported parasitic diseases - Aedes spp. tsetse fly



 Classification
 Kingdom Animal / Phylum Arthropoda

 Class Arachnida / Order Acari

 Suborder Metastigmata

 Family Ixodidae, Argasidae

 2 families, 7 genus, 31 species

 Pathogens
 Severe Fever with Trombocytopenia Syndrome Virus 

 Borrelia burgdorferi 

 Tick Borne Encephalitis Virus

 Major species
 Haemaphysalis longicornis – asian tick

 Haemaphysalis flava

 Ixodes nipponensis

 Amblyomma testudinarium

 Ixodes persulcatus

Borrelia burgdorferi
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H. longicornis H. flava

I. nipponensis I. persulcatus I. granulatus

A. testudinarium
SFTS

Lyme borreliosisTick borne encephalitis

Anaplasmosis

Ehrlichiosis

Babesiosis

Q fever

Spotted fever



 Distribution and size
 Family Ixodidae

 Distributed world widely

 850 species (including Argasidae) 

 Unfed tick: 1-9 mm

 Blood fed female tick: approx. 2~3 cm
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 Searching host
 Host: many animals from small to large mammals and birds. 
rodents, cattle, horses, pigs, dogs, cats, birds, humans. 

 Searching activity: waiting on soils and leafs and attaching 
host animals

 Sensing: CO2, scent, movement, body temperature, intensity of 
lights

6



 Blood feeding
 Feeding part: all parts of body 

mainly back, head, chest, groin, axilla

 Feeding period: 

larva 3~7 days, 

nymph 7~10 days, 

adult 1~4 weeks

 Lyme borreliosis:

to transfer pathogen,

nymph should feed 

for 36~48 hr
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 Three host ticks
 Larva, nymph, adult all stage feed blood from hosts

 Almost ticks except Genus Boophilus spp. (single host tick)

 One life cycle: 2~3 yrs in the temperate regions 

 Ixodes scapularis

 1st yr

 adult -> egg -> larva -> hibernation

 2nd yr

 larva -> nymph -> adult -> hibernation
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 Developmental stages
 Fed female tick: 2,000~8,000 egg laying

 Larva: 3 paired legs, blood feeding

 Nymph: 4 paired legs, blood feeding

 Adult: 4 paired legs, blood feeding

[H. longicornis, female adult, male adult, nymph, larva]



 Mouth part (Capitulum)

 Chelicera

 Hypostome

 Palp

 After blood feeding

 Size 10-fold, weight 100-fold
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 Group 4
 Vector: ticks



Asia regions of SFTS cases (deaths)

Hubei

Yamaguchi
Ehime

Miyagi

Anhui

Henan

Jiangsu

Shandong

Liaoning

1:10,000,00012

Jeju
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 1st report: May 2013, 36 patients in 2013 (death 17 cases)

 Categorized as national notifiable disease Group 4

 In 2017, 272 patients (death 54)

 Fatality: 20.9%



Patients: Mainly from April (4) to November (11)

Active season of ticks: from April (4) to November (11)

14

October

[KCDC]
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 2012.10. China CDC 

 Dexin Li & Mifang Liang

 Main vectors in China

 H. longicornis

 R. sanguineus

 B. microplus

 H. campanulata

 D. sinicus
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2009 2011 2012 2013 2016

Epidemic 
cases in 
China, 

SFTS virus
in H. longicornis

China, Yu et al. China, Zhang et al.

SFTS virus 
in B. microplus

RO Korea, Kim et al.
SFTS virus 

in stored blood of 
patients

RO Korea, Yun et al.

SFTS virus 
in H. longicornis,
A. testudinarium,

I. nipponensis

Japan, Takahashi et al. 
SFTS virus

in dead patients

RO Korea, Yun et al.

SFTS virus 
In H. flava
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[Park et al., 2014. TTBD]

 2011~2012 (13,053 individuals)

 Composition of species

 Haemaphysalis longicornis: 90.8%

 H. flava: 8.8%

 Ixodes nipponensis: 0.3%

 I. persulcatus: 0.05%

 Detection of SFTS virus

 H. longicornis 11,856 individuals, MIR 0.46%

 Regional: Jeollanam-do 1.13% > Gyeongsanbuk-do 1.04%

 Developmental: Female adult 1.53% > male adult 0.90% 

> nymph 0.36% > larva 0.57%

Minimum infection rates of  SFTSV
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• Flagging (5 environments)

• July, August / monthly

• SFTSV detection (Pooling)

1. Surveillance of distribution

• Tick collection trap (12, 4 environments)

• April - November / monthly

2. Surveillance of annual incidence



7. Ixodes granulatus4. Ixodes persulcatus
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1. Haemaphysalis  longicornis 
3. Ixodes nipponensis 

2. H.  flava 5. H. japonica 6. Amblyomma testudinarium



7. Ixodes granulatus4. Ixodes persulcatus
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1. Haemaphysalis  longicornis 
3. Ixodes nipponensis 

2. H.  flava 5. H. japonica 6. Amblyomma testudinarium

2013~2015 
Patients
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`18 patients (provincial) `18 patients (districts) H. longicornis

※ 환자: `18년 6월 30일 73명기준
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 2017: increase compared to 2015, decrease to 2016

 H. longicornis 94.1% > H. flava 5.6% > A. testudinarium 0.1% 
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 Civil application: tick identification and its SFTSV detection

 Results: total 478 applicants, positive 9 cases, MIR 1.9% (2017)

* June, 2018. 60.3% increase to 2017 (174→279)
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No Region Tick F M N L

129 GW H. longicornis 1

206 GB I. nipponensis 1

212 JN A. testudinarium 1

246 GB H. longicornis 1

251 CN H. longicornis 1

263 GW H. longicornis 1

270 GG H. longicornis 1

283 CN A. testudinarium 1

531 GG H. longicornis 6

KF781504 / KAGBT3 / South Korea

KF781505 / KASUT3 / South Korea

KF781502 / KAGBT2 / South Korea

KF781501 / KACNT2 / South Korea

KF781499 / KACBT / South Korea

KF781497 / KASUT / South Korea

KF781496 / KACNT / South Korea

KF781495 / KADGT / South Korea

KF781494 / KAGBT / South Korea

KF781506 / KAGGT3 / South Korea

KF781490 / KAGNT/ South Korea

KF781500 / KACBT2 / South Korea

HQ141593 / AH15 / China

KY440770 / HBMC5 / China

KY440776 / HBMC16 / China

NC 018138 / HB29 / China

HM802203 / SD4 / China

HQ141608 / LN2 / China

JQ684872 / SDLZtick12/2010 / China

KY440773 / HBGS13 / China

KC473538 / JS2012-goat01 / China

KC473541 / JS2012-tick01 / China

KY933694 / HB2014-37 / China

No. 531 sample / South Korea

KC189856 / zjzs02 / China

AB817989 / SPL004A / Japan

KY933693 / HB2014-36 / China

AB817994 / SPL035A / Japan

AB821347 / SPL053A / Japan

AB817988 / SPL003A / Japan

KF781511 / KAGGT5 / South Korea

AB817987 / YG1 / Japan

AB817990 / SPL005A / Japan

AB817992 / SPL030A / Japan

AB817993 / SPL032A / Japan

AB817991 / SPL010A / Japan

KF781491 / KAGGT / South Korea

KF781489 / KABST / South Korea

KF781513 / KAGGT7 / South Korea

No. 283 sample / South Korea

No. 270 sample / South Korea

No. 263 sample / South Korea

No. 251 sample / South Korea

No. 246 sample / South Korea

No. 212 sample / South Korea

No. 206 sample / South Korea

No. 129 sample / South Korea

76
88

99

33
17
18

27

43

94

92
59

32

26

41

39

34

56

73

57

25

34

59

49

21

22

44

49

98

0.005

KF781513(KAGGT7), KF781489(KABST)

KF781491(KAGGT)

host= Haemaphysalis longicornis

country= South Korea

collection_date= 2013

KY933694(HB2014-37)

host= Homosapiens

isolation_source= serum 

country= China: Hubei, Chongyang

collection_date= 23-Jun-2014
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 Jeju island in 2016: collection of blood fed female adults

 Host: horse, dog, wild boar, roe deer, water deer

 After laying: detection in eggs & larvae
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 SFTSV transovarial and transstadial transmission in ticks

 Transovarial transmission 
 Female Adult to egg and larvae

 Transstadial transmission
 Larvae to nymphs

No. Species Developmental stage No of tested pools No of positive pools
Ration of positive 

pools(%)

168 H. longicornis larvae 10 1 10.0 

Subtotal 10 1 10.0 

214 H. longicornis

egg 30 1 3.3 

larvae 60 14 23.3 

nymph 60 7 11.7 

Subtotal 150 22 14.7 

246 H. longicornis
larvae 60 18 30.0 

nymph 60 8 13.3 

Subtotal 120 26 21.7 

Total 310 49 15.8 

Table. Transovarial and transstadial transmission of SFTSV in H. longicornis



 No vaccine

 Difficult to control

◦ Various environment

◦ Wide chemical control: environment pollution

◦ Control: Small and restricted area

 Personal Protection

◦ Advertisement and education

◦ Protection cloth and laundry

◦ Repellents

◦ Quick shower and body watch 

after outdoor works and activities
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Repellent
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