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Abstract

Characterization of ‘hard-to-cultivate’ pathogens, Borrelia spp. and Leptospira spp. in Korea

Department of Microbiology, Konkuk University College of Medicine
Jang Won-Jong
Pathogen Resource TF, Center for Infectious Diseases, NIH, CDC
Lee Kyeoung Min, Hwang Kyu-Jam

Background: Securing emerging and re-emerging infectious pathogens is essential for medical vaccine development, pathogen diagnosis,
and disease mechanism studies. The Nagoya Protocol in 2014 triggered a lot of attention to microorganisms, and began to acknowledge them as
biological resources. In this study, we isolated, characterized, and deposited 8 Leptospira spp. and 5 Borrelia spp. which were the wild animal-
and tick-derived ‘hard-to-cultivate’ pathogens in South Korea.

Methodology: We captured rodents from various locations in South Korea where uncultured pathogen species were expected. We isolated
the target species and reactivated previous storing pathogen samples, specifically Borrelia spp., from LN, tanks to study their molecular
characteristics. We employed the UPGMA (Unweighted Pair Group Method with Arithmetic Mean) clustering technique to obtain the
relationship of the pathogens based on genetic distance.

Results: We traced the relationship of Leptospira spp. using LipL32 where eight captured strains were included. The relationship showed
that they were the most closely related to L. interrogans lai strain as previously known. The relationship of Borrelia spp. on 16S rDNA showed
the strains captured in the same geographic location were closely related to at least three different species. We believe that the addition of our
result to a depository, such as the National Culture Collection for Pathogens, would be useful for future medical studies, including vaccine

development, diagnostic marker searching, and the research for disease mechanisms.
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Table 1. ‘Hard—to—cultivate’ Borrelia, Leptospira, Orientia tsutsugamushi strains (reference) isolated in South Korea[8—14]
Genus Species/Strain Origin Year Area Reference
B. burgdorferi Ticks, wild rodents 1992-2002 Kangwon/Chungju Korea 8-9
Borrelia B. atzelii Ticks, wild rodents 1992-2004 Kangwon/Chungju Korea 8-9
B. garinii Ticks, wild rodents 1992-2002 Kangwon/Chungju Korea 8-9
L. interrogans : _ Wonju/Kongju/Hongchon/ Kangju,
e Human, wild rodents 1984-1989 Korea 10
. L. interrogans ) .
Leptospira Gaver eanass) Human, wild rodents 1985 Kongju, Korea 10
L. interrogans )
(yeonchon and hongchon) Human, wild rodents 1991 Yeonchon/Hongchon, Korea 11
Boryong Human 1989 Boryong, Korea 12
Pajoo Human 1999 Pajoo, Korea 13
Orientia tsutsugamushi Yougworl Human 2000 Yongworl, Korea 13
Jecheon Human 2004 Jecheon, Korea 13
Yonchon Human 1997 Yonchon, Korea 14

iche]. B ol (Borrelia)= @FUH(Lyme disease)?]
Tohy oJsk FEle B2 AR EEe] g E3t 7H5 HAAZA F=7]|(Ixodes ticks)oll o8l HutHTH?7,8].
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Table 2. Collected areas for wild rodents in this study, 2014

Apodemus agrarius

Survey area

HjeFe Ellinghausen—McCullough—Johnson—Harris
(EMJH) HiAIE AR&ste] 32ColA vieFstalon, Helejold]
HjQF-S Barbour—Stoenner—Kelly (BSK)—2 iz} BSK-H
A E 12 42 #iAE AREske] 32TollA HiSFsHATh
Table 4o AXE Zeololg AFgto] Y FFE

Eojxo g ZEZ35la, BEXAPYESHH O
AR} 3 PR AL 1352 7|kt

Apdo] A3t g Aujel 16S rDNAS B2

As 24N, & A7t AR 87|+

= B = Leptospira

1_.

interrogans strain lai®} 714+ A=
Uelgthdata not shown), £ AtoA= 874 7)€k
e m Hep gt £45 ffs f§EL9Ee] LipLs2
SHAARE E)2 UPGMA (Unweighted Pair Group
BAATL 16S
lai®}t 717
FABARN Ae2 Yepdth(Figure 1), ] A= B {719
Batof ofgh, wfolA] RelEl #FFE 16S rDNASY LipL325
o|-g3f ZEAYETHA] At A, 157 F 1470

+F(KH-1, KH-2, WH-20, M07, M06, 18R, HMS3,

SATA}L e Ao

_E_—'_
T=

Method with Arithmetic Mean) dendrogram

rDNA &4 A} Zro] [, interrogans strain

oz &

HK-12, CH88-19, CH—-88-12, AP-33, A-19, A-15, 30R)7}

L, interrogans strain laio] "¢ 77he- #5922 9al

Aol Ae] s Asfolch AEajele] 49 el g%

Crocidura lasiura Microtus fortis

Total
146

Female Male Female Male Dead Female Male

KR-1 Paju-si, Gyeonggi—do, Korea 1 14 0 0 0 1 0 26
KR-2 Cheorwon—gun, Gangwon—-do, Korea 1 2 0 0 0 0 0 3
KR-3 Gimpo-si, Gyeonggi—do, Korea 8 8 0 0 0 1 0 17
KR-4 Chuncheon-si, Gangwon—-do, Korea

16 3 0 0 0 0 0 19
KR-5 Gapyeong—gun, Gyeonggi—do, Korea
KR-6 Hwaseong-si, Gyeonggi—do, Korea

10 14 3 0 10 0 0 37
KR-7 Pyeongchang—gun, Gangwon-do, Korea
KR-8 Paju-si, Gyeonggi—do, Korea 4 7 1 0 0 0 0 12
KR-9 Pyeongtaek-si, Gyeonggi—do, Korea 10 21 0 0 0 0 1 32
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Table 3. Collection of Borrelia and Leptospira strains from wild animals and ticks isolated in 1994 and 2014 in various regions of
South Korea that are used in the analysis of this study

Species/strain Strain name Reservoir
™M-12
8M-6
11M-5
lLepfosp/ra 1M=12 Apodemus agrarius Pyongqhang, Gang_won—do 2014
interrogans 11M=17 (organs and blood samples) Pajoo, Kyunggi-do
11M-19
11M-20
11M-24
HN7 Ixodes granulatus
HN9 |. granulatus
Hae ﬁgrr;e/s/‘tarains il o ELIEE Sozﬁ%eNjg’—do ek
HN17 A. agrarius
HN19 A. agrarius

Table 4. Primers used in nucleotide sequence analysis for Borrelia spp. and Leptospira spp

Genus Target gene Primer (WJ series)
7110F
Borrelia 16S rDNA
7380R
1310F
Leptospira LipL32
1320R

Positions Nucleotide sequence (5 — 3')
-89 ~ -70 AGAGTTTGATCCTGGCTTAG
1,539 ~ 1,522 TMAAGGAGGTGATCCAGC
1~ 21 ATGAAAAAACTTTCGATTTTG
819 ~ 799 TTACTTAGTCGCGTCAGAAGC

QR BAo R BR 9 SRAe] 44 @7 el & ¢
Bt AuE 47 feliAle flell AH8E
FAPEE F7F 24t A 22 AnE E3thdata not

£ AtollA] Bzt 87) Helwta BLAST A4

ARl LipL41

Oy

shown),
(Basic Local Alignment Search Tool, https://blast.
ncbinlm nih.gov/Blast.cgi)olAl EHE lai®t 99%
AAISFPAIE, EAFLA7E thE Yol BlEo] 7]E
YRl 79| FeF EE= P BYAHFigure 1),

Pelel Mol gL FUE cloket 704

BAste] 11§08 S4S SISkt & ZelAe] walelop

A AR AlAete], F71ARl
e i<l
5719] 7|ett=(Hae Nam strain; HN) 5 HN13+= Borrelia

RS AT & 4 ootk B} 165 rDNAS

garinii DK2759} 99.9%=2 SATA7} =9k1l, HN19=
Borrelia sp. B313} 99.9%9] 4+&/d<& ok HN7, HNO,
HNI173= B afzelii® A540] Z212F 99.9%, 99.9%, 99.8%%

FATAZE A UepdtHFigure 2). BE eV 22
A& §IA = slid)elAl Axer A=A BeE g
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M-12
EM-6
11mM-5
11M=12
11M-17
11M-19

— 11M-20

11M-24

Leptospira interrogans serovar Australis

Leptospira interrogans serovar Autumnalis
Leptospira interrogans serovar Paidjan
— Leptospira interrogans strain Lai

— Leptospira interrogans serovar Hebdomadis

I: Leptospira interrogans serovar Grippotyphosa

— Leptospira noguchii serovar Pomona

Leptospira interrogans serovar Pyrogenes

0.006

I—l Leptospira borgpetersenii serovar Ballum

Leptospira interrogans serovar Canicola

Leptospira borgpetersenii serovar Tarassovi

Leptospira weilii serovar Manhao

Figure 1. UPGMA dendrogram including 8 isolated Leptospira strains (TM—12, 8M-6, 11M-5, 11M—12, 11M—17, 11M—19, 11M—20,
11M—24) based on LjpL.32 from with an incorporation of available reference sequences of the genus Leptospira. The scale bar represents
distance (i.e., substitution per sequence position). Outgroup was not used. This analysis was accomplished by using Geneious Pro 9.1.5
Software (Biomatters Ltd.). [Gene bank accession numbers; L. interrogans serovar Australis AY609325, Autumnalis JN210551, Canicola
AY609321, Grippotyphosa EU871723, Hebdomadis GU220823, Lai AY568679, Paidjan AY609329, Pomona AY461910, Pyrogenes
HM449749, L. borgpetersenii serovar Ballum CP012029, L. welilii serovar Manhao AY609331]
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Borrelia bavariensis PBi
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HN19.seq

Borrelia japonica
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Borrelia afzelii VS461

- HN17.seq

Borrelia valaisiana CKA1
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Nucleotide Substitutions (x100)

0

Figure 2. Dendrogram including 5 isolated Borrelia strains (HN7, HN9, HN13, HN17, HN19) based on 76S rDNA from with an
incorporation of available reference sequences of the species that belong to Family Spirochaetaceae. The scale bar represents distance
(i.e., substitution per sequence position). Outgroup was not used. This analysis was accomplished by using MegAlign software package
(DNASTAR, Lasergene 7.1, WI, USA). [Gene bank accession numbers; Borrelia afzeli VS461 NR104748, B. bavariensis strain PBi
NRO74854, B garinii DK27 X85193, B. hermsii BHU42292, B. japonica L40598, B, parkeri AF210137, Borrelia sp. B31 AF467957,

B. turicatae U42299, B. valaisiana CKA1 AB022141, VS116 NR036807].
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Global burden of tuberculosis, 2015
— Global Tuberculosis Report 2016, WHO —

Division of HIV/AIDS and TB Control, Center for Disease Prevention, CDC

Kang Haeyoung, Cha Jeongok, Park Ok

World Health Organization (WHO) published its annual report 'Global Tuberculosis Report 2016, included the global burden of
tuberculosis (TB). In the Republic of Korea, TB incidence was 80 per 100,000 population and TB mortality was 5.2 per 100,000 population

in 2015.

Although TB burden of the Republic of Korea is decreasing every year, we still rank the highest in the Organization for Economic

Cooperation and Development countries. In order to reduce the burden accompanying TB, it is important to implement ‘TB Free Korea’

program, aggressively and continuously.

Ao Adlt(Mycobacterium tuberculosis)S Holo

o BFARRE A} 7hHsdt AWeldt. 12

Ame Bopxw 7|7he A9A| ol
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AAEA75-(World Health Organization, WHO)2] A3
)z Ak 20149 AR AZES](World Health Assembly,
WHA)Q| 5218 "o} 2030d714] 28 W& 2016\ tiH]
80%, APEE-Z 90%7IA] A= 2 B3R = ShaL QlH3),
WHO% ©|¥ "Global Tuberculosis Report 20165 3
20159 AlAR = 1,0408PE (1078 142'8)9] Aaigkirt
28 AL(Figure 1), 140883105 199)e] HIV HIZ4A
Ao g2 ApYsig o, 39ubE(10vHEY 5.3%)0] HIV 7]
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AlgAH(new cases of multidrug—resistant TB, MDR-TB)=
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Cooperation and Development, OECD) 71 3¢+
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9= 19 oS0 EE 807), 291 ZEFZ(I0RFEE
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Figure 1, Estimated TB incidence rates, 2015
Table 1. Ranking of Global tuberculosis incidence and mortality, 2015
Rank Country Incidence Rank Country Mortality
1 South Africa 834 1 Lesotho 279
2 Lesotho 788 2 Mozambique 194
3 Swaziland 565 3 South Africa 179
4 Democratic People’s Republic of Korea 561 4 Swaziland 151
5 Kiribati 551 5 Guinea-Bissau 136
5 Mozambique 551 6 Nigeria 130
7 Timor-Leste 498 7 Zambia 108
8 Namibia 489 8 United Republic of Tanzania 103
9 Gabon 465 9 Congo 102
10 Papua New Guinea 432 10 Central African Republic 101
78 Republic of Korea 80 101 Republic of Korea 5

* Rates are per 100,000 population
* Source : Global Tuberculosis Control WHO Report 2016, WHO

OECD 2¢= & W E, AFFE©] 7MY =2 =7to|chTable 2, 10004l 201549 80 o &2 2&H O &2 FhAskil Qlal

5
Figure 2). $glUgt= 20119 o]% Zdl WS 109EY APER 20119 1099 6,190l 20159 5202 A
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Table 2. Estimates of TB incidence and mortality by OECD countries, 2015

Incidence Mortality

Average' 11.4 1.0
Republic of Korea 80 (74-85) 52 (4.7-5.7)
Portugal 23 (20-27) 2.5 (1.4-3.9)
Mexico 21 (17-25) 25 (1.8-3.2)
Poland 19 (16-21) 1.5 (1.3-1.6)
Estonia 18 (15-21) 2.2 (1.6-2.8)
Turkey 18 (16-21) 0.96 (0.82-1.1)
Japan 17 (14-19) 25 (2.4-2.6)
Chile 16 (14-19) 2.7 (2.4-3)
Spain 12 (10-14) 0.69 (0.41-1)
UK 10 (9.2-11) 0.52 (0.36-0.71)
Belgium 9.4 (8.1-11) 0.57 (0.34-0.87)
Hungary 9.3 (8-11) 0.79 (0.75-0.83)
Sweden 9.2 (7.9-11) 0.32 (0.23-0.42)
France 8.2 (7.2-9.3) 0.89 (0.67-1.1)
Germany 8.1 (6.9-9.3) 0.43 (0.34-0.52)
Austria 7.6 (6.5-8.8) 0.94 (0.87-1)
Switzerland 7.4 (6.3-8.5) 0.25 (0.13-0.41)

Incidence Mortality

New Zealand 7.4 (6.4-8.5) 0.23 (0.22-0.24)
Slovenia 7.2 (6.2-8.3) 0.75 (0.75-0.76)
Ireland 7.2 (6.2-8.3) 0.41 (0.39-0.44)
Slovakia 6.5 (5.6-7.5) 0.59 (0.58-0.59)
Norway 6.3 (5.4-7.3) 0.23 (0.18-0.29)
Luxembourg 6.1 (5.2-7) 0.23 (0.08-0.45)
Denmark 6 (5.1-6.9) 0.38 (0.31-0.45)
Australia 6 (5.2-6.9) 0.2 (0.16-0.25)
ltaly 5.8 (5-6.7) 0.59 (0.47-0.73)
Netherlands 5.8 (5-6.7) 0.26 (0.13-0.43)
Finland 5.6 (4.8-6.4) 0.69 (0.66-0.72)
Czechia 5.2 (4.4-6) 0.38 (0.36-0.4)
Canada 5.1 (4.3-5.8) 0.35 (0.22-0.51)
Greece 45 (3.8-5.1) 0.86 (0.78-0.95)
Israel 4 (3.4-4.6) 0.22 (0.15-0.32)
U.S.A 32 (2.8-3.7) 0.21 (0.15-0.28)
Iceland 2.4 (2.1-2.8) 2.1 (2.1-2.1)

1) For the sake of comparison between OECD member countries , simple arithmetic average of 34 signatories' incidence and mortality reported to the WHO report

* Rates are per 100,000 population
* Source : Global Tuberculosis Control WHO Report 2016

Z=o]o] Qlth(Table 3), 3FAINF 2016 =413 | (International
Monetary Fund, IMF)ofA] @#st 2 EAAHGross
Domestic Product, GDP)°| A4 1192 I1AE o=
=76lal OECD 3|9 =7} 5 23 WEa APgEo] 7
=2 EYAE L

“202017k4] Ad] HRIE-S- 20114 tjH] 1/22

)
o
4z
rr

Aarste AL BRE TA17](2013~2017) AT
| A IR EE 2025W7A] AT pRoE

W27] 9 AAA el FHS T s Qhyw)
A

864



Vol.9 No.43 PUBLIC HEALTH WEEKLY REPORT, CDC

per 100,000 population

00 - Incidence of OECD countries, 2015
80
70
60 -
50 -
40
30

20 -

per 100,000 population

6 - Mortality of OECD countries, 2015

Figure 2. Estimates of TB incidence and mortality by OECD countries, 2015

Table 3. Estimates of TB incidence and mortality in Republic of Korea, 2011-2015

Incidence Mortality
difference” difference”
2011 100 - 6.1 -
2012 94 A 6.0 6.2 1.6
2013 89 A 53 5.5 A11.3
2014 86 A 34 5.3 A 3.6
2015 80 A 75 5.2 A19

1) difference is the change compared with previous year (%)
* Rates are per 100,000 population
* Source : Global Tuberculosis Control WHO Report 2016, WHO
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Quality Control of Registered Immunization Data

Division of VPD control & NIP, Center for Infectious Disease Control, CDC
Park Jin-Ju, Kim Myeong-Jin, Kong In-Sik

The ‘Immunization Registry Information System’ has been created in the Republic of Korea since 2002, to keep and to manage

immunization records, effectively. Through this, the Center for Infectious Disease Control) (CDC) developed the ‘Immunization Registry

Information System’. This article described the errors in the registered immunization data and quality control and monitoring system of the

immunization records.
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Figure 1. Quality control and monitoring system of immunization records
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Vol.9 No.43 42th week(10.9-10.15)

" Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending October 15,
2016 (42th week)

* 2016\ AJ427 =1 ARl H8-2 fiiAt
1,000 3 50 & Aubk=(5.0)mck 74

# 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 &
October 15, 2016 (42th week) -l
° 2016\ A425= QIEFAMR AL E8-2- QJefieba) @ r
1,000 3780 &2 A HF=E@E )] 5 50 |
o Aldzel o= 3E71AA 1827 F dERAR §
HRol® A 171(0.5%) & 5
5 2016-201747] $3712€ 8.9%(/1,000) =a
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, 2013-2014

to 2016-2017 flu seasons
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Figure 3. Number of influenza virus by subtype, 2016-2017 season
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3. Respiratory viruses, Republic of Korea, week ending October 15, 2016 (42th week)

* 2016V AU2F SF/IARO] that fAA AALATE 46.2% O B8 Itol Tt AE NS
(#7245 i 18474e] 257 1eA0el Thet S04 ZAFATHE Lreba 91

# FEEAE AESACI R YTk

2015-2016 Weekly Detection rate (%)
(week) total HAQV HPIV HRSV IFV HCoV HRV HBoV HMPV
39 39.2 5.3 6.2 0.5 0.5 5.3 21.1 0.5 0.0
40 4.7 7.8 4.4 15 0.5 3.9 23 1.0 0.5
M 51.1 10.2 5.1 2.9 0.0 6.6 26.3 0.0 0.0
42 46.2 5.5 3.8 8.8 0.5 2.7 23.6 0.5 0.5
Cum.* 57.8 6.9 7.2 2.0 15.1 48 15.0 1.9 49
2015 Cum.” 51.3 48 6.0 2.9 14.4 1.9 17.6 1.9 17

— 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 — Oct, 15. 2016, (Average No, of detected cases is 184 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 October 15, 2016 (42th week)

° 20165 Al427 ey ziAurelo] ofefgkal 1,000 B8-S 32,302 A5 359} 714st oS
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a
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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 October 15, 2016

35

(42th week) o
©20161% AdzFo] Feubgol srlol wAstgon | B
AP = 40370(8HlS- 6,05018)0] Y 5 |1

week

— 016 —— 20158 eeee- 44 BF AN (11-141)

Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,
2015-2016
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 15, 2016 (42th 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
R 2016 gyeraget  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 5 108 1 121 251 156 129 148 India(1)
Group Paratyphoid fever 4 53 1 44 37 54 58 56
I Shigellosis 2 92 2 88 110 294 90 171
EHEC 1 91 1 71 111 61 58 4l
Viral hepatitis A 69 3,739 23 1,804 1,307 867 1,197 5,521
Pertussis 110 2 205 88 36 230 97
Tetanus 27 0 22 23 22 17 19
Measles 3 37 1 7 442 107 3 42
Mumps 392 13,703 333 23,448 25,286 17,024 7,492 6,137
Gro® . Ruelia 2 60 1 1 1 18 28 53
Viral hepatitis B (Acute) 353 4 155 173 117 289 462
Japanese encephalitis 0 11 2 40 26 14 20 3
Varicella 733 37,611 475 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 5 357 3 228 36 = = -
Malaria 7 667 1 699 638 445 542 826 Sierra Leone(1)
Scarlet fevers 241 8,855 60 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 0 6 5 6 4 7
Legionellosis 1 100 1 45 30 21 25 28
Vibrio vulnificus sepsis 4 53 2 37 61 56 64 51
Murine typhus 1 12 1 15 9 19 41 23
Scrub typhus 350 1,680 M1 9,513 8,130 10,365 8,604 5,151 Philippines(1)
Gr}?{“p Leptospirosis 10 104 4 104 58 50 28 49
Brucellosis 2 22 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0
HFRS 30 361 20 384 344 527 364 370
Syphilis 20 1,262 19 1,006 1,015 799 787 965
CJDNCJD 4 44 1 33 65 34 45 29
Tuberculosis 720 26,080 647 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 28 783 23 1,018 1,081 1,013 868 888
Philippines(3), Thailand(2),
Dengue fever 9 321 5 255 165 252 149 72 Vietnam(2), India(1),
Unknown(1)
Q fever 3 83 0 27 11 10 8
West Nile fever 0 0 0 0 0 1 0
Group Lyme Borreliosis 2 30 0 13 11 3 2
V' Melioidosis 0 4 0 4 2 2 0 1
Chikungunya fever 0 6 0 1 2 0 0
SFTS 5 108 3 79 55 36 = =
MERS 0 0 0 185 = = = =
Zika virus infection 0 13 0 - - = = =

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.43 42th week(10.9-10.15)

Table 3. Reported cases' of national sentinel surveillance disease in the Republic of Korea, week ending October 15, 2016 (42th 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 1.7 31.9 32.2 1.5 13.4 9.0 2.2 24.8 19.0 2.3 25.7 20.6 1.5 15.6 12.2

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

_________________________________________________________________________________________________________

H|wal] B 7R 9] 2] Alaiaeef oigt o)A 5 F2t sl
At 5AQ2011-20154) 5912 5717t A1aL 7] Htho 2 AXFET):
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