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Lyme disease is a national notifiable infectious disease as of September 2018. The number of cases
of Lyme disease has recently been increasing. This study analyzed the epidemiological features and
clinical symptoms of domestic and imported. From 2011 to December 31, 2018, of the 119 cases, 48
confirmed cases, 63 probable cases, and 8 suspected cases. 70 cases (58.8%) were reported in
Korea and 49 cases (41.2%) of imported. In addition, 91 cases (76.5%) were reported during the
summer~autumn season (June~November). In 2017, the highest number of 31 cases. The time
needed to make a diagnosis was 2.8+ 14.7 days for domestic occurrences versus 1.4+4.5 days for
those cases that infection occurred imported. Among the clinical symptoms, fever and rash were
statistically significant (£<0.001). Clinical trials included early localized 31 cases (52.1%), early
disseminated 43 cases (35.3%), and late disseminated 15 cases (12.6%). The estimated regions of
infection in Korea were Chungnam 12 cases (17.1%), Gyeonggi 12 cases (17.1%), and Gangwon 8
cases (11.4%), Patient care is also considered to be very important as this disease occurs of all ages.
Therefore, the promotion of preventive education and identification of epidemiological features are of
paramount importance and should be implemented. The study’s findings can be used as basic data
for the prevention and management of patients with lyme disease.

Copyright © 2019 The Korean Society for Clinical Laboratory Science. All rights reserved.

M

Sh= 2HgollA] Ixodeads KI=7]0] ofsf Hutel= ekl &
1519, 1982 Willy Burgdorferioll 23l 9<1t0]

HAH(yme disease)> HR & Borrelia burg- 22| Borreilao] WS AA EJATH2, 3]. 52 F=2
dorferi, Borrelia atzelii, Borrelia garini)°l 8% A= 54 S5 erythema migrans)©] THFH(70~80%) Ao
7| W0 2 W UA|7} HufE|o] Whgst= ZrargolTH 1] 2Fd A TREH 2|4 5 cm OJOR sh = o e 77 A =

2 19754 ul= FUEIFSE Lyme

) & oA BEEsF QAL Al7io] AUpEA] 4] Bl ARy 2B e wxur}

= oflolEol B2 TEH Sl et IS ot R 4] wbull s-eye) B¥e UEE 7 Ale &1L

7hedle AT BYE el 15 S7dolH, d=4, T,

* Corresponding author: Choong Won Seo

o, oA, £5F BEE, HEE T S Rk EH,

Division of Control for Zoonotic and Vector Borne Disease, Korea Centers for 2] E}?J,‘%‘—% %";"ﬂ ]ﬁ}ol’ﬂlﬂ;’}‘%‘ Xﬂ-ﬂ—@: ;S_ q1‘§'|‘0ﬂ/‘—] %P%*Q
Disease Control and Prevention, Osong Health Technology Administration Complex, - _

187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok—-gu, Cheongju 28159, 9,11—9‘ , U]'—_ﬁlﬂ‘lc')r%qv\ﬂ% *ﬂ-&(bacteria)oﬂ 9’]6]1 ‘Q’*@ﬁ}% BH
Korea

E-mail: se03711@naver.com

* ORCID: https://orcid.org/0000-0002-6863-2034

pISSN 1738-3544 elSSN 2288-1662

WA A 71 &%t Rlol7] ke sttt vl 2008~2015

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



A7HA] B8, S5 A%k AR Ago] Y AHgo=
275,85978 2] ARSI AL4], = AR, *AEH Y
glof, 7iutt, HAJof, ofAlote] Fat YRolA e vijd 2Rl
SRRP7F R 1 Qe 2], Ul o 2 AlloflA] 2
A= SR} Aol A=A 11[5-8], S-2Hete] YF Aol &
o= AR |([xodes persulcatus), YEZIHET(/
nipponensis), TN ET(L granulatus)IX B, burg-
dorferi, B. atzelii, B. garinii-5°] ¥2]%JtH9, 10]. E3H,
SeuEte] AR A HolA et K= B, burg-
dorferi7}22]E 2105 Hol S IAYo] 71s/d SR 5
FOHSIL =W 282 19939 =W 21 SR A Bk
(11, 201019°f] Al HEAFF L= A7gH ol =

x

HRRIL 220 2 20121 6 Y= X HojA FRI=7o] B2
595 guh B, o3t 185 5O I SARS Hof g
SHA] AARE Aok = 4 SR B A= InH12). 2l
o] @25t ke ol vl ABAAHAIE (Centers for

Disease Control and Prevention, CDC)OA+= 1 ©@HA] HAL
2 34U9H A enzyme immunoassay, EIA) T=7FHS
A Immunofluorescence assay, [FA)E AAlskaL
PR HAlE 5 & Aok B4 dlEsto], 294 &
2k BARI At ES (western blot) A 0 & [gGH} [gM
= Aetsh= 7t =Rl AAIStAL UTH1]. o] AtallA] 2t
8 SRS U8 S 9RO = FHEsto] SAREAE AlE
stof =iet sielfde] Jekd B4, oS4 8 =E3AY
o H|wEERIslo] SRS E F1jH 7 |24 m = -85l jict.

2
o
=2
(o]

1. S5tohe
H AFolA= 2011 1955 2018\ 129714 A &

’ Notify N=805 ‘

II After epidemiology investigation

’ Not a patient N=495 }—»

l classification criteria

Not-compliant with patient

’ Suspected patients classification ‘

After additional epidemiology and

! medical record investiaation
Patient N=119
Confirmed N=48, probably N=71

Figure 1. Study selection flowchart for Lyme disease in Korea: 2011~
2018.
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Figure 2. Report of domestic-imported of Lyme disease in Korea:
2011~2018. Domestic have increased significantly since 2016.

| 319, 20189 232 & 20164 o|% 20 o}AFe] <7}
HPAYSLL, 2|43 02 F7ksHE S Bt S 70
3, SR de 49|, ISR} 487 F =271, B9
=217, YA} 717 & == 437, 9= 28013t
(Figure 2).

S|

=~

S|

2. 013 d

ZAA] 11979] 33} F =AY 7078(56.4%), S-S 49
T8(43.6%) 2= = iEAgo] Wokal, /g2 o2 69%8(58.0%),
2} 50%(42.0%) 02 A7} 1975(16.0%) B Wokch =t
At SRRRUE HAE ozt Wokth ARE ZA|
44.0+17.74, FUHEHIL- 48.5+16.94), 312492 38.0+
172412 F 2719] F2lgt Zpol& B ITK,<0.05). 40~59
AI7F5378(44.5%) 22 7P Eal, U2 40~594171 39

Jon
m

Table 1. Epidemiological features of Lyme disease in Korea, 2011~2018

. Total Domestic Imported
Categories N=119 (%) N=70 (%) NS4S (3 -
Gender 0.551
Male 50 (42.0) 31 (44.3) 19 (38.8)
Female 69 (58.0) 39 (55.7) 30 (61.2)
Age 0.258
Mean (Median), years 44.0+17.7 48.5+16.9 38.0+17.2
<19 9 (7.6) 4 (5.7) 5 (10.2)
20~39 38 (31.9) 14 (20.0) 24 (49.0)
40~59 53 (44.5) 39 (55.7) 14 (28.7)
Season (%) 0.409
Spring (Mar~May) 15 (12.6) 7 (10.0) 8 (16.3)
Summer (Jun~Aug) 43 (36.1) 25 (35.7) 18 (36.7)
Fall (Sep~Nov) 46 (38.7) 26 (37.1) 20 (40.8)
Winter (Dec~Feb) 15 (12.6) 12 (17.1) 3 6.1)
Occupation 0.787
Office worker 44 (37.0) 25 (35.7) 19 (38.8)
Householder 19 (16.0) 13 (18.6) 6 (12.2)
Unemployed 14 (11.8) 9 (12.9) 5 (10.2)
Student** 14 (11.8) 3 (4.3) 11 (22.4)
Agricultural 8 (6.7) 8 (11.4) 0 (0.0
Other 20 (16.8) 12 (17.1) 8 (16.3)
Administration 0.102
Ambulatory care 88 (73.9) 47 (67.1) 41 (83.7)
Ward 31 (26.1) 23 (32.9) 8 (16.3)
Case classification 0.402
Confirmed (IFA positive and western blot positive) 48 (40.3) 27 (38.6) 21 (42.9)
Probably (IFA positive or western blot positive) 63 (53.0) 39 (55.7) 24 (49.0)
Suspected (IFA and western blot non-test) 8 (6.7) 4 (5.7) 4 (8.1)
Tick bite 0.055
Yes 78 (65.5) 41 (58.6) 37 (75.5)
No 12 (10.1) 9 (12.9) 36.1)
Do not know 29 (24.4) 20 (28.6) 9 (18.4)
From symptom onset to reporting Mean, days 22+11.6 2.8+14.7 1.4+45 0.220

*Fisher’'s exact test in 2-by-2 table, Pearson test (P). **Student: Elementary school, Middle school, High school, University.
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Table 2. Clinical manifestations and antibiotic therapeutics of Lyme disease in Korea, 2011~2018

Categories Total (%) Domestic Imported P*
Clinical features
Erythema migrans 68 (57.1) 35 (50.0) 33 (67.3) 0.060
Fever 46 (38.7) 36 (51.4) 10 (20.4) 0.001
Myalgia 33 (27.7) 21 (30.0) 12 (24.5) 0.509
Headache 24 (20.2) 17 (24.3) 7 (14.3) 0.181
Chills 17 (14.3) 13 (18.6) 4 (8.2) 0.110
Arthralgia 29 (24.4) 17 (24.3) 12 (24.5) 0.980
Fatigue 13 (10.9) 6 (8.6) 7 (14.3) 0.325
Neurology symptom (facial palsy) 13 (10.9) 10 (14.3) 3 (6.1) 0.160
Rash 21 (17.6) 19 (27.1) 2 (4.1) 0.001
Lymphatic hypertrophy 5 (4.2) 3 @4.3 2 @4.) 0.956
Clinical Stages
Early localized 62 (52.1) 37 (52.9) 25 (51.0) 0.844
Early disseminated 42 (35.3) 26 (37.1) 16 (32.7) 0.614
Late disseminated 15 (12.6) 7 (10.0) 8 (16.3) 0.306
Antibiotics therapeutic
Doxycycline 92 (77.3) 52 (74.3) 40 (81.6) 0.346
Ceftriaxone 19 (16.0) 15 (21.4) 4 (8.2) 0.052
Amoxicillin 12 (10.1) 6 (8.6) 6 (12.2) 0.204
Azithromycin 5 (4.2) 3 (4.3 2 @4.) 0.956
Total (%) 119 (100) N=70 (100) N=49 (100)
*Fisher's exact test in 2-by-2 table.
Table 3. Outdoor activity of Lyme disease in Korea, 2011~2018
Exposure Total (%) Domestic Imported P*
Climbing (Forest contact) 45 (37.8) 24 (34.3) 21 (42.9) 0.343
Park 21 (17.6) 8 (11.4) 13 (26.5) 0.033
Trip 21 (17.6) 6 (8.6) 15 (30.6) 0.002
Field 13 (10.9) 13 (18.6) 0 (0.0 0.001
Visit to graves 4 (3.4) 4 (5.7) 0 (0.0) 0.089
Other 6 (5.0 6 (8.6) 0 (0.0 0.035
Uncertainly 9 (7.6) 9 (12.9 0 (0.0 0.009
Total (%) 119 (100) N=70 (100) N=49 (100)

*Fisher's exact test in 2-by-2 table.
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Figure 3. Differences in estimated areas of 70 cases Lyme disease in domestic by 2011~2018. GIS introduced the number of cases and
the number of patients increased from 2016.

Table 4. Imported 49 cases of Lyme disease by country, 2011~2018

Year Total (%) Continent Country

2011 2 (4.1) America, Europe USA (1), United kingdom (1)

2012 1 (2.0 America Canada (1)

2013 8 (16.3) America, Asia, Europe USA (3), Brazil (1), Japan (1), Denmark (1), ltaly (1), Germany (1)

2014 4 (8.2) America, Europe USA (1), Canada (1), France (1), Turkey and Greek (1)

2015 7 (14.3) America, Europe USA (4), Swiss (1), Sweden (1), Russia (1)

2016 9 (18.4) America, Europe USA (3), Germany (1), Austria (1), Italy (1)

2017 13 (26.5) America, Asia, Europe USA (4), Canada (1), Vietnam (1), Indonesia (1), Cambodia (1),
Oman (1), Norway (1), Kazakhstan (1), Germany (1), Sweden (1)

2018 5 (10.2) America, Asia, Europe USA (1), Australia (1), Swiss (1), Spain (1), Hungary (1)

Total 49 (100)
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