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Abstract

Serological Study of Lyme Disease in High-Risk Forestry Workers in South Korea

Division of Zoonoses, Center for Immunology and Pathology, NIH, CDC

Noh Yoontae, Lee Kang Mo, Kim SuYeon, Lee Yeong Seon

Department of Preventive Medicine, Dongguk University College of Medicine
Lim Hyun-Sul, Park Ji-Hyuk

BACKGROUND: Lyme borreliosis caused by Borrelia species is transmitted by Ixodid ticks. Borrelia is composed of about 30 species

including B. burgdorferi sensu stricto, B. afzelii, and B. garinii. In South Korea, B. afzelii and B. garinii were isolated from Ixodes

persulcatus and Apodemus agrarius in animal. Serological reactions in human were detected from the sera of febrile patients for the first

time in the 1990s. Thus, we conducted this study to survey the seroprevalence for Lyme disease of a high-risk forestry workers.

METHODOLOGY/RESULTS: A total of 715 serum samples were collected from forestry workers in October, 2015 and January, 2016. In

the serological test for Lyme borreliosis, the positive of immunofluorescence antibody assay (IFA) as the first step was defined in the IgM

titer with >1:16 and IgG titer with >1:256 in a single serological titer or the elevated titer change of four times in the paired serum. The

positive results confirmed by a western blot assay (WB) in laboratory. Forty sera (5.6%) were positive in the IFA. Among the 40 positive

samples, two for IgG (0.3%) and three for IgM (0.4%) showed seroprevalence in the WB.

CONCLUSION: This survey is important to identify the geographical distribution of Lyme disease. We suggest that periodic surveillance

and prevention for tick-borne diseases in high risk groups are required.
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Figure 1. Regional distribution and seroreactivity (%) for the
high—risk workers related to forestry

(GW, Gangwon province; GG, Geyeonggi province; GN, Gyeongnam
province; GB, Gyeongbuk province; JN, Jeollanam province; JB, Je—
ollabuk province; CN, Chungnam province; CB, Chungbuk province;
seroreactivity number/total number for each region)
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Table 1. Results of Immunofluorescence antibody (IFA) and Western blot (WB) assays for the high—risk workers related to forestry

Serological tests/IFA Titer : ; 1:64 1:128 1:256 1:512 1:1024 Total
IFA 173 162 190 130 40 13 5 2 715
lgG
WB positive - - - - - 0 1 1 2
IFA 695 15 3 2 0 0 0 0 715
IgM
WB positive = 1 2 0 = = = = 3

Table 2. Regional distribution for serological results of the high—risk workers related to forestry

Serological tests/

immunoglobulin Titer GW GG GN GB JN JB CN CB Total
<1:256 319 66 32 87 56 69 9 57 695
19G IFA >1:256 13 2 0 0 4 1 0 0 20
WB positive 2 - - - - - - - 2
<1:16 324 68 30 81 58 70 8 56 695
IgM " >1:16 8 0 2 6 2 0 1 1 20
WB positive - - - 1 2 - - - 3

GW, Gangwon province; GG, Geyeonggi province; GN, Gyeongnam province; GB, Gyeongbuk province; JN, Jeollanam province; JB, Jeollabuk province; CN,
Chungnam province; CB, Chungbuk province

Table 3. Age distribution for serological results of the high—risk workers related to forestry

Serological tests/

Immunoglobulin Titer 30-39 40-49 50-59 70-79 Total
<1:256 1 22 118 343 189 22 695
IFA
lgG >1:256 0 0 7 9 4 0 20
WB positive - - 1 1 - - 2
<1:16 1 22 116 343 189 24 695
IFA
IgM >1:16 0 0 9 9 2 0 20
WB positive - - 2 1 - - 3
2078(2.8%), 1gM /3 207(2.8%)°130tt. 1gGF IgMoflA] NS ES Hole 409 A9E B, dd:
LE ez golE A qiglen, & P 40806.6%)  21¥2.9%), 71 2%(0.3%). HebdE 6%(0.8%), HetEE

ollet. o5 407l s AAE Esle® SRt Ayt HF 190.1%), FEE 2790.3%)., BEEE 6780.8%)
(@B 1gGolM 270.3%), IgMollM 30492 19(0.1%). &

UERttH(Table 1), ] 7kt 282 734 Adeld 282 g FA7F FAEE Hole Alle 4= 13%9(1.8%). 471%=

SHH=E

J5= 19(0.1%)019} (Figure 1). °lF 1gG

Aol A, Tl 18 AEANA AR 2E 2980.3%), b= 4990.5%), A= 170.1%)01903L, 1gM

/eIt FATE Fe Hole ARle FdE 88(1.1%), Ad:=
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Contact Investigation for Tuberculosis Among Children and Adolescents in Korea, 2013-2015

Department of Pediatrics, Eulji General Hospital, Eulji University School of Medicine

Eun Byung-Wook

Division of TB Epidemic Investigation, Center for Disease Prevention, CDC

Kwon Yunhyung, Lee Yeon-Kyeng

Contact investigation among children and adolescents is essential for tuberculosis prevention and decline in tuberculosis incidence. This

article described the results of contact investigation performed in educational facilities and daycare centers from 2013 to 2015. Among

183,427 contacts, a total of 10,347 patients were diagnosed with latent tuberculosis infection. A total of 1,249 contact investigations were

conducted.
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Table 1. Tuberculosis index cases by educational facilities, 2013—-2015

Educational facilities Students, N(%)

Daycare/Kindergarten 1(0.8)
Elementary school 31 (29.5)
Middle school 187 (79.6)
High school 721 (93.6)
Others* 10 (50.0)

Total 950 (76.1)

Staffs, N(%) Total, N(%)

18 (99.2) 119 (100.0)
74 (70.5) 105 (100.0)
48 (20.4) 235 (100.0)
49 ( 6.4) 770 (100.0)
10 (50.0) 20 (100.0)
299 (23.9) 1,249 (100.0)

* Others: Educational alternative or special school

Table 2. Results of contact investigation by educational facilities, 2013—2015

Treatment agreement for

Educational facilities Contacts, N
Daycare/Kindergarten 4,431
Elementary school 6,646
Middle school 28,017
High school 143,649
Others 684
Total 183,427

Mean contacts*, N LTBI, N(%) LTBI, %
37 637 (14.4 %) 82.1%
63 609 (9.2 %) 741 %
19 1,620 (5.8 %) 83.0 %
187 7,425 (5.2 %) 84.3 %
34 684 (8.2 %) 69.5 %
147 10,347 (5.6 %) 83.3 %

* Mean contacts: Mean contacts per one tuberculosis case
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" Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending September
17, 2016 (38th week)

° 2016\t A|38F= 51 GARIAL 82 elRfeit
1,000 67992 & 2|26 5) Kt Z7}

# Y2 20099 69 HAAHY R A Ho| RRAAAAR 29

L0 e e s e e

13 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51  week

e 2016 — 2015 — 2014 2013 2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending &
September 17, 2016 (38th week) -l
° 2016% A38F QIEFRAMAIARA} &2 QJefigha} O
1,0007 3.9 0 & A|=H(4.6) 5} k4 50 |
o ATl ol 58] YA 2001 F AEEAL § |
Hhol# A 171(0. 5%)[AHN2)E 17]4& 5
i 2016—201747] fr37]2-e 8.9%(/1,000) s
2

baseline(11.3)

(0 e

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 week

e 2016-2017 e 2015-2016 2014-2015 2013-2014

Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
to 2015-2016 flu seasons
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Figure 3. Number of specimens positive for influenza by subtype, 2015-2016 season
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3. Respiratory viruses, Republic of Korea, week ending September 10, 2016 (37th week)

* 2016'd%= A|37F S50l iRt Ak AP RE 51.0% o ZE7|HtolH At HEE S
(FI 45 Bat 186709] g7 1Al gt -k HARERHS WERlAL )

# FEEAE AESACI R YTk

2015-2016 Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
34 54.3 1.4 12.9 0.0 0.0 3.6 22.1 2.9 1.4
35 456 16.1 6.1 0.0 0.6 6.1 16.1 0.0 0.6
36 49.1 13.1 10.4 1.8 0.0 5.0 16.7 0.5 1.8
37 51.0 105 11.0 4.0 0.5 45 185 15 0.5
Cum.* 59.4 6.8 7.4 1.9 16.7 48 143 2.1 5.4
2015 Cum.” 52.6 49 6.2 3.0 14.4 2.1 17.9 2.3 1.8

— 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. 27, 2015 — Sep. 10, 2016, (Average No. of detected cases is 186 in last 4 week)

V 2015 Cum. : the rate of detected cases between Dec, 28. 2014 — Dec. 26. 2015,

4, Ophthalmologic, Republic of Korea, week ending September 17, 2016 (38th week)

* 2016VI% A|38% FAHZIERIO] SR 10007 HE-0 493702 Ak 40.8H Tt S5
o BV FABAAANA] B B R 0,380 At 0678} 74

&0 5
2014 2014
4l 2015
—o— 2016
¢
A
a
of
a2
0
=3
S

) A T ) B N A A B L

L
13 5 7 9 1 13151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 13 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

week week
Figure 4. The weekly proportion of Epidemic keratoconjunctivitis Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,
Republic of Korea, week ending September 17,

35

2016 (38th week) o
° 2016 % #3830 Arhiado] 7ol WAElg o 21
RIS 3687134 5,462)0] HIANEH 2t

week

201613 ——2015EE  ==ee- 418 TR S7AR(11-141)

Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,
2015-2016
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38th week(9.11-9.17)

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending September 17, 2016 (38th week)*

unit: no. of cases'

o ) Gurrent Gum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 4 105 3 121 251 156 129 148
Group Paratyphoid fever 0 49 1 44 37 54 58 56
I Shigellosis 1 85 2 88 110 294 90 171
EHEC 0 82 1 71 111 61 58 7
Viral hepatitis A 42 3,438 31 1,804 1,307 867 1,197 5,521
Pertussis 1 101 3 205 88 36 230 97
Tetanus 22 0 22 23 22 17 19
Measles 4 20 1 7 442 107 3 42 China(1)
Mumps 272 12,437 304 23,448 25,286 17,024 7,492 6,137
Gro® . Ruelia 1 52 1 1 1 18 28 53
Viral hepatitis B (Acute) 325 4 155 173 117 289 462
Japanese encephalitis 2 2 40 26 14 20 3
Varicella 447 35,059 317 46,330 44,450 37,361 27,763 36,249
Streptococeus pneumoniae 1 343 1 228 36 = = -
Malaria 19 599 18 699 638 445 542 826 Uganda(1)
Scarlet fever 144 8,082 43 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 0 6 5 6 4 7
Legionellosis 2 86 1 45 30 21 25 28
Vibrio vulnificus sepsis 3 40 5 37 61 56 64 51
Murine typhus 0 10 0 15 9 19 41 23
Scrub typhus 47 1,084 34 9,513 8,130 10,365 8,604 5,151
G’J‘}’I“p Leptospirosis 7 3 104 58 50 28 49
Brucellosis 27 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0
HFRS 273 6 384 344 527 364 370
Syphilis 17 1,151 19 1,006 1,015 799 787 965
CJDNCJD 37 1 33 65 34 45 29
Tuberculosis 332 23,708 652 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 7 695 16 1,018 1,081 1,013 868 888
Philippines(5), Thailand(2),
Dengue fever 11 337 5 255 165 252 149 72 Cambodia(1), Malaysia(1),
Singapore(1), Vietnam(1),
Q fever 2 72 0 27 11 10 8
West Nile fever 0 0 0 0 1 0
Group Lyme Borreliosis 2 32 0 13 11 3 2 Germany(1)
V' Melioidosis 0 0 4 2 2 0 1
Chikungunya fever 0 0 1 2 0 0
SFTS 1 62 3 79 55 36 = =
MERS 0 0 0 185 - - = =
Zika virus infection 2 12 0 - - - - = Philippines(2)

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 1st week to current week in a year,

* The reported data for year 2016 are provisional but the data from 2011 to 2015 are finalized data.

1 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.

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

x 291 (043) 719~ 17176
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Vol,9 No.39 38th week(9.11-9.17)

Table 3. Reported cases' of national sentinel surveillance disease in the Republic of Korea, week ending September 17, 2016 (38th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. SC ug;r Current  Cum. SC u;gr Current  Cum. 50 ug;'r Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r
week 2016 > week 2016 O week 2016 O week 2016 > week 2016 O
average’ average® average’ average’ average’
Total 2.1 29.5 29.8 4.7 12.3 8.4 1.8 22.6 17.7 2.3 23.7 19.2 1.3 14.6 1.5

Cum: Cumulative counts from 1st 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.

x 221 (043) T19-7175, 7178

8 A olsfsh]

(Table 1) A\t 5|7F HHAeE HAZFRETE 20169 ol = WAAHS-S vjwdh 2, "Current weeki= 20169 3G 9] A+
UERHH, Cum, 2016+ 201641 15237 39 F71X]9] A A4, 1831 B-year weekly averagern= A\t 5¥1(2011-2015%1) 35 2]
A0 AL} oA 2F o]F 230 ANAL(E 25F) FHL 2 AAbHErh 18|22 "Current week ¥} 5—year weekly average,2] 411l
A5 vlushd s = o] AR o de] Al =3& Hlws & 4= Qlt} otal no, of cases by yearn= A\ 5|7 i 7S
AS Yetll= g Aol Axd dshS vlus) & 4= qloh
of) 2016 12%=2] '5—year weekly average(6d7t & i), = 2011HEE] 2015H2| 10F2E 14577tX|2]
& 25F2 L gfe2 Flixict

=

IEIRN

1

* 5—year weekly average(5{d & HH=(X1 + X2 + -+ + X25)/25

103 12 135 142

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 20154 g = :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

2014 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25
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