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Genotypic analysis of antigenic determinant genes and the toxin gene of
Bordetella pertussis strains isolated in Korea, 2013-2019

Kim Sohyeon, Lee Jin, Jung Sang Oun, Yoo Jaeil, Hwang Kyuhjam
Division of Bacterial Diseases, Center for Laboratory Control of Infectious Disease, KCDC

Whooping cough (or pertussis), caused by Bordetella pertussis infection, is arespiratory disease that is most severe ininfants who
are too young to be vaccinated or not yet completely vaccinated. Although vaccination was introduced in the 1950s, pertussis has
remained an endemic disease. Moreover, epidemic outbreaks are reported periodically every 3 to 5 years in several countries
despite their high vaccine coverages (e.g., in Australia, Netherlands, United Kingdom, and United States). In Korea, the incidence of
pertussis has been on the increase since 2009, with 980 cases reported in 2018. One of the reasons for the increasing number of
pertussis cases is that the current strains have different genotypes than vaccine strain, with stronger promotors in pertussis
toxin gene, resulting in toxin production. Therefore, we determined the multilocus sequence typing (MLST) genotypes and toxin
gene promotor types in 61 B. pertussis strains isolated in Korea, 2013 to 2019. The major MLST genotype detected in the
antigenic determinant genes was ST2, with 2 new minor genotypes also detected (ST9 and ST10). ST2 was different from the
vaccine type and it was maintained as the major type prior to 2013. In these Korean isolates, a low level of allelic variation was
observed only in the ptxS1, prn, and Fim3 genes. All strains tested in this study showed the ptxP3 genotype, which is associated
with greater toxin production. In conclusion, we confirmed that the currently circulated B. pertussis strains show different
genotypes from the vaccine strain and have strong pertussis toxin gene promotors. In addition, the prevalence of a new variant
type, recently reported in the pertactin gene, should be confirmed in future studies.

Keywords: Bordetella pertussis, Genotype, Multilocus sequence typing, Pertussis toxin promotor, Incidence, Prevalence
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Figure 1. Annual incidences of cases with B, pertussis in Korea, 2009—2018

* Source: Infectious Disease Portal
** The reported data for year 2018 is provisional.
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Table 1. Genotypic profiles of sequence types observed among clinical isolates in Korea, 2013—2019

Genotypic profiles of STs

Frequency (%) Year

2013 2014 2015 2016 2017 2018

2019

Housekeeping ST2 (1,1,1,3,1,1,1) 61 (100.0) 2 4 25 1 4 21
genes
Antigenic ST2 (1,2,1,1,1,2,1,2,2,2) 55 (90.1) 2 4 21 1 3 20
determinant
genes ST3 (1,1,1,1,1,2,1,2,2,2) 2 (3.3) 2

ST9(2,2,1,1,1,2,1,2,2,2) 2 (3.3) 2

ST10 (1,2,1,1,2,2,1,2,2,2) 2 (3.3) 1 1
* ST: sequence type
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Figure 2. Sequence types of antigenic determinant genes in clinical isolates, 2013—2019
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Principle and procedure of justification of medical radiation exposure

Lee Jungeun, Kim Hyunji, Lee Hyunkoo

Division of Medical Radiation, Center for Disease Prevention, KCDC

Jung Seung Eun

Department of Radioloy, Eunpyung St. Mary’s Hospital, The Catholic University of Korea

Medical application of ionizing radiation has markedly increased. Radiation protection in medicine is based on the principles
of justification and optimization. Justification of medical exposure is different from other principles in that: the justification
process is assessed for each individual. The individual’s informed consent is required for every radiation exposure, and
exposure is not subject to regulatory dose limits. The action plan for justification includes three As: awareness,
appropriateness, and audit. For justification of medical exposure, radiological societies of many countries are developing
clinical referral guidelines and Korea Centers for Disease Control and Prevention are also developing clinical referral
guidelines in cooperation with Korean Society of Radiology. Dissemination and implementation of guidelines are important.
Justification of medical radiation in asymptomatic people for individual health assessment is an issue. Education of referring
physicians and radiologists is important for justification. National organizations have made a significant effort to regulate
and monitor medical radiation exposure using guidelines, accreditation, and even laws. Medical radiation exposure must be
controlled, and this could be achieved by continuous participation from health professionals and organizations. Radiological
societies play a key role in radiation safety issues in Korea, including guidelines, accreditation, advocacy, scientific activity,
and education.

Keywords: Human, Radiation protection, Radiation exposure, Radiology, Accreditation, Diagnosticimaging
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Trends in percentage of physical activity, among Korean adults aged = 19 years, 2007-2017
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OHOM| O|AF SAAAFES AMS(HHEZTINS 20144 58 3%0|A 20173 48 5%2 9.8%p ZASIFD, 20174 7|&
10H & 4.9%H0| SMAMAEZT S ol ACZE LIEtHS. 7| AXMEE 20073 45.7%0 A 20174 39.0%Z 6.7%p
ZASIET 20174 71F 10Y S 39EHTI0| Z7|2 AMRMGH= Ao =2 LIES(aR! A),

The age—standardized rate of Korea adults aged 19 years and over who performed aerobic physical activity had been
on the decrease, from 58.3% in 2014 to 48.5% in 2017 (a reduction of 9.8 percentage points). Based on the 2017 data,
only 4.9 out of 10 people were found to perform aerobic physical activity for exercise, In addition, the rate of adults
who walked for exercise had also declined from 45.7% in 2007 to 39.0% in 2017 (a reduction of 6.7 percentage points),
indicating that 3.9 out of 10 adults were walking for exercise (Figure A).

70
—O— Aerobic physical activities —O— Walking for exercise —7\— Muscle-strengthening exercises
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Figure A. Percentage of physical activity among Korean adults aged 19 years and over, 2007—-2017

* Rate of aerobic physical activity: rate of people who spent time corresponding to each activity; more than 2 1/2 hours of moderate—
intensive physical activity a week or more than 1 hour and 15 minutes of high—intensity physical activity a week or mixing moderate and
high—intensive physical activity (1 minute of high—intensity is equivalent for 2 minutes of moderate—intensity)

T Rate of people who walked for exercise: rate of people who walked for exercise, for more than 10 minutes each time, more than 30 minutes
each day, 5 days or more per week, over the past 1 week.

F Rate of people who performed muscle—strengthening exercises: rate of people who performed muscle—strengthening exercises such as
push—ups, sit—ups, or other weight—bearing exercises using dumbbell, barbell or pull-up bars, etc, for 2 days or more per week, for the
past 1 week

% Age — standardized rates (%): calculated using the direct standardization method, based on a 2005 population projection

Source: Korea Health Statistics 2017, Korea National Health and Nutrition Examination Survey, http:/knhanes.cdc.go.kr/
Reported by: Division of Chronic Disease Control, Korea Centers for Disease Control and Prevention

www.cdc.go.kr 949



=3

FZh Zar 2 -’12 ©28

BER2R FUE

&

950

www.cdc.go.kr



FZh Zar 2 -’12 M28%

HelZEH F2| PHHE] alieloidl Al Z7Ioi7HZEE o|H2U2 & XI7|7]!

ageEs

6“ 2I q Ibloll A I 3 . Y A KCDC s

|| 27IH7H2 Y ozt 3-'.’- 2171711

"~

01 02

ofgxIe Feitory “
7 ‘ F 9

e x| | de selsp - 271 7im 88 &R

" B oo HST~I W) \ C(7lniH, 221E, 2713, frr%ﬂ
- e - ZiE gl 7I6Ex| 5) EHISH|!

- MR XFHIOIMAZES | L.tk .
. ’ﬂﬂiﬂ' WQOI—’Q‘ J‘P‘ﬂ' 11 . (111

ULRE XFHIHALES iz ussiol FoA %
W=7} ofsll H7| 124s}7|! - 24z} 325

01 02

| olEAI oM ZIE o ZIHEX|
dizak o= @ 7|Eo| oln 4  E2sim, A B7IE
Liuho| Fej= &4 0[851|! L B8 s ALgsbl

8
|O
M~

7lmHl= si8Ee Esiol :
M| =& B2 2 Kol SAH| . OF2| ESA|, 2717t go] U=
HIZT, &, 2, A00= AHS8I| 271 .  BaddMases

o, ?ﬁﬁﬁ?@ﬁﬁm TS UE B Al L HRESHEX] 470!

01 02
28 250l SNEY '
(g, 4zl pEE, 288, 29,

1 f-L = £E5 5) YA o272 ;
w=stof sfe] of aln | eIl B, BBleie 3o e
“NIE o st SR
RPHIORIAZSS wuzrle
H LHe-
e B ot | PORIAEE WU is e
- o L | e QA ATIISS s
K207 8] 7! A
* XPHI0RIAL SHEE Baj F0} 2Hs ¢ F7|Heoz Efjo} Al BLIE{R 51711

www.cdc.go.kr 951



FZh Zar 29 -’12 w282

SHQIZIEY oI 2= ael

4]
DRI B U
8131 74 A R
Wi B 12 T

| Quarantine

A IRM Za! EE X121 21371 1:1 29

BI2ICIEE SR ZAE MY 2|

www.cdc.go.kr 952



=3

* X123 H28

2w 2

F2

4 i BF BE Blc= LYOETIp MMM Y 4 Floly S REER

X3

ololvs - 2= - {olrio
ool {olri —

(RoNSBRkHRE

BFRE SRR

6ccl

{elzlinio
RIS B4R RAR rivbBIYR REE (- (IR Ie =2 .,
B kIY2RRE 3l .
O | Hozeves E iR © | nictokn (A] TS
P . P — © avien o Sloke oy @ a_ eeEspre | O = Q Sloxtise
— T 00 filke (L) Zlole A She El =inR
(4] {ohin O | TrEshhes @ SHE ) S E2 O | =kRide=ioR2 | O st folnf ED fiz%
o Sio +=lo =
P Jo— P I a @ (A] josisle | F 9 [RER z ENd (4] ZSlefeloly
(] JHEB (W] B A Eid OF| lokRv (A] iy O | viohiess
[A] HiER=Elo [A] Bl B o ) P—— W [ ) ™ ElrEE M hiaea
A = (o] lolRleE i o [2fR [GEE] i El5zldni] {ol2lnlofz
@ | seiokRlo | @ | MARlotsly  GEgl = | @ | YR |050] loevon | @ | ShAnic
0| =Rk | B ololc ® . TolielR o Sele [} hlc ) fola 0 Bic ') hic
(=Hcel) 1&llinio (=He91) lohiolvs - 22 - olyio (=leLe) {elz=lo
S L kel 0B Isislo B! 2F ki fBiglo B {2 losstl & T2l Rk ‘S8 Bk Slo
RricEnReelcezee (@ (RIRRO “hR{oleBl ek biefs S WERBRER, VSR

BisREO Ro=vEE Iy =2 BRIy B (52 35 SWER b 21 YR B (el 2RRE I5hlRE RRRER.

SREDzEQ (RoORREE I/ BB 26102 b= — ==
21civE) RkE ol BLF6C S| YEDS ERFOIZEOFE

A
aElEEkE

=0 "= -
Ak 5i1111R

953

www.cdc.go.kr



ggneize
KCDC

o=

SHIE £M17] 6EFAl

1339

wpdeiEn g

[EHIE JIE0E]

.

o o
# o3

\ TR ERER GEEER
PENIETTES bl HiE 24|

ayRaI=E
KCDC

AI[GETHI=
SLAL A2 SHEM) | S S RI6H Q1

@ 2HIt

ZHISt AHISrS

OiEChE 22 TR

X|A7I2S CI2

LHIEIo 2 Sa{FEHA
2 TR

www.cdc.go.kr 954

© £V ALOI

£712H2 HICHE AHISho]
=10 2X=H 25 Us

THRSHA| SHMIR



FQ UM E7|, Statistics of selected infectious diseases
1.1 EIXRZIA|  HAZA) 2 F70 U He (75 7)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending July 6, 2019 (27th Week)*

Unit: No. of cases'

Total no. of cases by year Imported cases
5-year
Current Cum of current week
weekly

week 2019 average 2018 2017 2016 2015 2014 : Country
(no. of cases)

Classification of disease*

Category Cholera 0 0 0 2 5 4 0 0
I Typhoid fever 10 78 4 213 128 121 121 251
Paratyphoid fever 8 4 1 47 73 56 44 37 Vietnam(1), India(1),
Cambodia(1)
Shigellosis 3 73 3 191 111 113 88 110 Nepal(1), India(t)
EHEC 6 64 5 121 138 104 71 111 Philippines(1)
Viral hepatitis A 467 8,957 55 2,437 4,419 4,679 1,804 1,307
Category Pertussis 6 242 10 980 318 129 205 88
I Tetanus 1 23 1 31 34 24 22 23
Measles 12 385 2 15 7 18 7 442 Vietnam(1)
Mumps 500 9,555 466 19,237 16,924 17,057 23,448 25,286
Rubella 2 15 0 0 7 11 11 11
Viral hepatitis B (Acute) ) 202 7 392 391 359 155 173
Japanese encephalitis 0 0 0 17 9 28 40 26
Varicella 1,654 46,431 1,181 96,467 80,092 54,060 46,330 44,450
Haemophilus influenza 0 0 0 2 &) 0 0 0
type b
Streptococcus 6 299 5 670 523 44 228 36
pneumoniae
Category Malaria 38 210 35 576 515 673 699 638 Ghana(1), Nigeria(1)
I Scarlet fever® 181 4,497 250 15,777 22,838 11,911 7,002 5,809
Meningococcal meningitis 1 9 0 14 17 6 6 5
Legionellosis 10 193 3 305 198 128 45 30
V. vulnificus sepsis 0 1 1 47 46 56 37 61
Murine typhus 2 7 0 16 18 18 15 9
Scrub typhus 33 472 31 6,668 10,528 11,105 9,513 8,130
Leptospirosis 9 41 1 118 103 17 104 58
Brucellosis 0 30 0 5 6 4 5 8
Rabies 0 0 0 0 0 0 0 0
HFRS 6 135 7 433 531 575 384 344
Syphilis 32 940 32 2,280 2,148 1,569 1,006 1,015
CJD/vCJD 1 54 1 53 36 42 33 65
Tuberculosis 566 13,363 614 26,433 28,161 30,892 32,181 34,869
HIV/AIDS 24 466 23 989 1,009 1,062 1,018 1,081
Viral hepatitis C 211 5,237 - 10,811 6,396 - - -
VRSA 0 0 - 0 0 - - -
CRE 278 6,770 - 11,954 5,716 - - -
Category Dengue fever 5 91 5 159 171 313 255 165 Malaysia(1), India(1),
v Indonesia(1), Cambodia(1),
Thailand(1)
Q fever 7 149 3 163 96 81 27 8
West Nile fever 0 0 0 0 0 0 0 0
Lyme Borreliosis 19 4l 1 23 31 27 9 13
Melioidosis 0 8 0 2 2 4 4 2
Chikungunya fever 0 5) 0 3 5) 10 2 1
SFTS 7 52 6 259 272 165 79 55
MERS 0 0 = 1 0 0 185 =
Zika virus infection 0 5) = 3 11 16 = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant
Creutzfeldt—Jacob Disease, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem-—resistant Enterobacteriaceae, 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 2019 are provisional but the data from 2014 to 2018 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, 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,

% 91 (043) 719-7112
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Table 2. Reported cases of infectious diseases by geography, week ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category |

Reporting Cholera Typhoid fever Paratyphoid fever Shigellosis
area
Current  Cum. 5('3 ;';'r Current  Cum. 5('3 ;‘;‘;’r Current  Cum. 5? ;/j:;.r Current  Cum. 5? ;I;:\.r
week 2019 average® week 2019 average? week 2019 average® week 2019 average?

Overall 0 0 0 10 78 109 8 41 25 3 73 66
Seoul 0 0 0 2 15 20 1 5 5 1 31 12
Busan 0 0 0 2 8 8 1 3 3 0 2 4
Daegu 0 0 0 0 1 4 0 2 1 0 1 4
Incheon 0 0 0 0 6 6 0 1 2 0 3 11
Gwangju 0 0 0 0 0 4 1 4 1 0 3 1
Daejeon 0 0 0 2 8 6 1 2 1 0 0 1
Ulsan 0 0 0 0 8 1 0 1 0 0 1 0
Sejong 0 0 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 0 0 1 18 19 2 8 5 2 19 12
Gangwon 0 0 0 1 1 3 1 2 0 0 1 1
Chungbuk 0 0 0 0 1 2 0 1 1 0 0 1
Chungnam 0 0 0 1 6 6 0 0 1 0 1 4
Jeonbuk 0 0 0 0 1 2 0 2 2 0 1 2
Jeonnam 0 0 0 0 1 5 0 0 1 0 6 3
Gyeongbuk 0 0 0 0 4 4 0 3 1 0 1 5
Gyeongnam 0 0 0 1 5 15 1 6 1 0 3 4
Jeju 0 0 0 0 0 3 0 1 0 0 0 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 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.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category |

Diseases of Category |l

Enterohemorrhagic

Reporting Escherichia coli Viral hepatitis A Pertussis Tetanus
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(3 ;’;‘;‘r Current Cum. 5(3 ;':;'r Current Cum. 5(3 ;:;r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 6 64 51 467 8,957 1,808 6 242 110 1 23 12
Seoul 3 19 7 101 1,647 349 2 38 18 0 2 1
Busan 2 4 2 3 152 95 1 13 6 0 1 1
Daegu 0 1 7 6 83 4 0 11 2 0 3 1
Incheon 0 5 4 29 563 146 0 14 8 0 0 0
Gwangju 0 1 8 4 76 55 0 13 6 0 2 0
Daejeon 0 0 1 70 1,301 79 0 10 2 0 2 0
Ulsan 0 1 2 2 33 21 0 4 3 0 2 0
Sejong 0 1 0 12 193 10 0 6 1 0 0 0
Gyonggi 0 11 7 141 2,845 535 2 25 21 0 3 1
Gangwon 0 1 2 6 144 39 0 2 2 0 0 1
Chungbuk 0 2 2 29 591 47 0 6 3 0 1 0
Chungnam 0 1 1 39 740 118 0 5 3 0 0 1
Jeonbuk 1 1 0 12 225 84 0 7 8 0 1 0
Jeonnam 0 7 4 2 105 72 0 18 6 0 1 3
Gyeongbuk 0 4 1 5 122 41 0 20 11 0 3 2
Gyeongnam 0 2 1 4 106 64 1 43 14 1 2 1
Jeju 0 3 2 3 31 12 0 7 1 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 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.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr

957



Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category I

Viral hepatitis B

Reporting Measles Mumps Rubella (Acute)
area

Current  Cum. 5(3 ;:;Ir Current  Cum. 5(_: ;;.r Current  Cum. g ;l:;-r Current  Cum. 5(3 ;:al;r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 12 385 95 500 9,555 10,830 2 15 8 5 202 148
Seoul 5 50 24 62 1,225 1,064 1 8 2 0 29 25
Busan 0 15 3 26 556 795 0 0 1 1 23 10
Daegu 0 23 2 27 429 346 0 0 0 0 5 5
Incheon 2 14 11 23 459 466 0 1 0 0 11 9
Gwangju 0 1 1 21 319 742 0 0 0 0 8 3
Daejeon 0 86 4 12 302 253 0 0 1 1 10 5
Ulsan 0 2 1 13 343 340 0 0 0 0 2 4
Sejong 0 2 0 1 58 36 0 0 0 0 0 0
Gyonggi 5 120 29 141 2,700 2,571 1 8 3 1 49 36
Gangwon 0 7 1 14 276 347 0 1 0 0 8 4
Chungbuk 0 2 2 10 266 217 0 0 0 1 8 5
Chungnam 0 5 3 19 419 403 0 0 0 0 12 8
Jeonbuk 0 11 1 27 447 907 0 0 0 0 9 10
Jeonnam 0 12 8 25 356 588 0 2 0 0 1 7
Gyeongbuk 0 26 5 24 484 486 0 4 1 1 13 7
Gyeongnam 0 6 0 44 755 1,127 0 1 0 0 7 9
Jeju 0 3 0 11 161 142 0 0 0 0 2 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, S5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category I Diseases of Category Il

Reporting Japanese encephalitis Varicella Malaria Scarlet fever'
area

Current  Cum. 5(_; ;‘2;} Current  Cum. 5(_: ;‘;’r Current  Cum. 5? ;‘:;.r Current  Cum. 5? ;‘2;}

week 2019 average’ week 2019 average’ week 2019 average’ week 2019 average®

Overall 0 0 0 1,654 46,431 32,318 38 210 245 181 4,497 7,538
Seoul 0 0 0 206 5,243 3,345 10 37 31 30 738 958
Busan 0 0 0 66 2,366 2,040 0 5 3 10 279 581
Daegu 0 0 0 120 2,577 1,811 0 2 3 6 137 298
Incheon 0 0 0 80 2,260 1,670 8 29 33 9 230 336
Gwangju 0 0 0 64 1,739 931 1 3 2 10 262 319
Daejeon 0 0 0 44 1,027 932 0 3 1 9 177 267
Ulsan 0 0 0 63 1,185 1,005 0 1 2 9 190 329
Sejong 0 0 0 16 511 274 0 1 1 1 23 36
Gyonggi 0 0 0 451 13,357 9,213 16 110 145 52 1,255 2,184
Gangwon 0 0 0 36 775 1,015 1 6 9 0 66 120
Chungbuk 0 0 0 43 920 834 0 4 2 2 78 130
Chungnam 0 0 0 54 1,829 1,257 1 1 2 7 212 334
Jeonbuk 0 0 0 58 1,596 1,453 0 1 2 4 164 271
Jeonnam 0 0 0 64 1,639 1,366 0 0 2 5 155 288
Gyeongbuk 0 0 0 105 3,145 1,531 0 2 2 8 173 409
Gyeongnam 0 0 0 158 5,477 2,688 0 4 3 14 305 590
Jeju 0 0 0 26 785 953 1 1 2 5 53 88

Cum: Cumulative counts from Ist week to current week in a year
* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,

§ Cum, S—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Meningococcal meningitis Legionellosis V. vulnificus sepsis Murine typhus
area

Current  Cum. 5(_; ;‘2;} Current  Cum. 5(_: ;;:r Current  Cum. 5(5 ;‘;} Current  Cum. 5? ::;'r

week 2019 average’ week 2019 average* week 2019 average* week 2019 average’

Overall 1 9 6 10 193 61 0 1 2 2 7 5
Seoul 0 1 2 2 & 17 0 1 0 0 0 1
Busan 0 0 1 1 9 4 0 0 0 0 0 0
Daegu 0 0 0 1 7 3 0 0 0 0 0 0
Incheon 0 1 1 0 11 5 0 0 0 0 1 0
Gwangju 0 0 0 0 4 0 0 0 0 0 0 1
Daejeon 0 0 0 0 3 1 0 0 0 0 0 0
Ulsan 0 0 0 0 1 2 0 0 0 0 0 0
Sejong 0 0 0 0 0 0 0 0 0 0 0 0
Gyonggi 0 4 1 1 49 12 0 0 1 0 2 0
Gangwon 0 2 0 0 4 3 0 0 0 1 1 0
Chungbuk 0 0 0 0 4 2 0 0 0 0 0 0
Chungnam 1 1 0 0 5 2 0 0 0 0 1 1
Jeonbuk 0 0 0 2 4 1 0 0 0 0 0 0
Jeonnam 0 0 0 0 1 1 0 0 1 1 1 1
Gyeongbuk 0 0 0 1 15 5 0 0 0 0 0 0
Gyeongnam 0 0 1 1 9 2 0 0 0 0 0 1
Jeju 0 0 0 1 2 1 0 0 0 0 1 0

Cum: Cumulative counts from Ist week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, S—year average is mean value calculated by cumulative counts from Ist week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases'

Diseases of Category Il

Hemorrhagic fever

Reporting Scrub typhus Leptospirosis Brucellosis with renal syndrome
area

Current  Cum. 5? ;:a.r Current  Cum. 5? ;'2;} Current  Cum. 5? ;I;-r Current  Cum. 5? ;I(re:r

week 2019 average® week 2019 average® week 2019 average’ week 2019 average’

Overall 33 472 549 9 41 16 0 30 1 6 135 131
Seoul 1 21 24 1 7 0 0 6 1 0 3 6
Busan 0 15 22 1 2 1 0 0 0 1 6 3
Daegu 0 0 6 0 1 0 0 0 0 0 1 1
Incheon 0 5 12 1 1 0 0 2 0 0 2 2
Gwangju 0 6 13 0 2 1 0 0 0 0 1 1
Daejeon 0 8 15 0 1 1 0 2 0 0 0 3
Ulsan 1 14 10 0 0 0 0 0 0 0 0 1
Sejong 0 1 2 0 0 0 0 0 0 0 0 0
Gyonggi 0 26 56 1 10 3 0 8 0 0 22 40
Gangwon 0 4 16 1 4 1 0 0 0 1 6 7
Chungbuk 1 4 12 0 2 1 0 5 0 0 4 8
Chungnam 5 51 51 1 5 2 0 0 0 2 20 14
Jeonbuk 5 47 52 1 1 1 0 0 0 0 21 9
Jeonnam 12 149 129 1 3 2 0 3 0 1 29 16
Gyeongbuk 4 14 40 1 1 1 0 1 0 1 14 12
Gyeongnam 4 95 84 0 1 2 0 3 0 0 6 7
Jeju 0 12 5 0 0 0 0 0 0 0 0 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data,

T 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,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category Il Diseases of Category IV

Reporting Syphilis CJD/vCJD Tuberculosis Dengue fever
area

Current  Cum. 5(3 ;‘;’r Current  Cum. ; ;:"r Current  Cum. 5(5 ;’:;'r Current  Cum. 5(3 ;2;}

week 2019 average* week 2019 average* week 2019 average* week 2019 average*

Overall 32 940 772 1 54 23 566 13,363 16,139 5 91 87
Seoul 6 197 161 0 12 5 107 2,358 3,020 1 20 28
Busan 6 97 48 0 5 2 36 938 1,165 1 4 6
Daegu 2 43 36 0 0 2 25 596 803 0 6 4
Incheon 1 70 70 0 2 1 28 739 835 0 8 4
Gwangju 0 19 27 0 0 0 12 350 400 0 1 1
Daejeon 0 31 21 0 1 0 9 281 375 0 1 2
Ulsan 1 13 12 0 2 0 13 279 344 0 5 1
Sejong 0 3 4 0 1 0 1 36 48 0 0 0
Gyonggi 10 234 209 1 13 5 121 2,919 3,384 3 25 26
Gangwon 2 25 19 0 2 1 29 571 699 0 5 1
Chungbuk 0 23 16 0 1 1 18 400 503 0 4 1
Chungnam 1 35 26 0 1 1 24 605 739 0 2 2
Jeonbuk 1 27 17 0 8 1 27 498 624 0 3 1
Jeonnam 0 17 20 0 2 1 36 741 819 0 2 2
Gyeongbuk 0 48 29 0 6 2 32 989 1,139 0 1 3
Gyeongnam 2 44 36 0 2 1 39 879 1,057 0 3 4
Jeju 0 14 21 0 1 0 9 184 186 0 1 1

Cum: Cumulative counts from Ist week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 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.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr 962



Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending July 6, 2019 (27th Week)*

Unit: No. of cases’

Diseases of Category IV

Reporting Q fever Lyme Borreliosis SFTS Zika virus infection
area

Current  Cum. 5‘_: ;g;'r Current  Cum. 5(3 ;::lr Current  Cum. 5‘5 ;(J;.r Current  Cum. 5? ;l::a.r

week 2019 average* week 2019 average* week 2019 average’ week 2019 average’

Overall 7 149 41 19 71 6 7 52 39 0 5 -
Seoul 0 19 5 8 21 2 0 0 1 0 1 =
Busan 0 2 1 0 2 0 0 1 1 0 1 -
Daegu 1 2 1 0 0 0 0 2 0 0 0 =
Incheon 0 6 1 0 3 1 0 1 0 0 1 -
Gwangju 0 3 1 0 9 0 0 1 0 0 0 =
Daejeon 0 5 1 0 0 0 0 0 0 0 1 -
Ulsan 0 0 1 0 1 0 0 0 1 0 0 =
Sejong 0 0 0 0 1 0 0 0 0 0 0 -
Gyonggi 1 24 5 1 12 1 1 9 5) 0 1 =
Gangwon 0 1 0 0 1 0 4 12 5 0 0 -
Chungbuk 2 21 9 2 8 0 0 0 1 0 0 =
Chungnam 0 1 5 1 5 1 0 6 5 0 0 -
Jeonbuk 0 16 1 0 1 0 0 7 2 0 0 =
Jeonnam 2 18 3 6 10 0 0 2 3 0 0 -
Gyeongbuk 1 8 2 1 2 1 0 5 5 0 0 =
Gyeongnam 0 12 5 0 0 0 1 4 5 0 0 -
Jeju 0 1 0 0 0 0 1 2 5 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 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.
§ Cum, 5—year average is mean value calculated by cumulative counts from Ist week to current week for 5 preceding years,
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1.2 EIRIZA| : EEZA| 2 F7H S 395 (277
1. Influenza, Republic of Korea, weeks ending July 6, 2019 (27th week)

* 20199%= A27F AEFAAL FZZAIES 20070 EZZA7 1) 2, GARRFE S-S SR} 1,000 47802 A'd4.1%) e 57F
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2014—2015 to 2018—2019 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending July 6, 2019 (27th week)
« 20199 AZTFA 578 FEPAHT 9] =71 Ak oIS Bee et 100087 667502 A% 52.9% dhul 37}
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700
600

95.0 1

No. of outpatients / 1,000

== 2019 — 2018 — 2017 — 2016 — 2015 ---2014

Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2014—2019
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending July 6, 2019 (27th week)
* 20199 % A27FAF HFAAANE BEAA(HT 907) Q2713 2, e} 11,0008 282 125802 A5 12,49 ojy] Z7h
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients

www.cdc.go.kr 965



4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending July 6, 2019 (27th week)
o 20199 A27F Aui/7ieY FEZAZ|THEE 24 9 77| 59271 Zo)o A Ay F A7dezA 324, AEEE 2,37,
Zeulol 795 224, 94 134 WAL At

# A21EA 30213 4 92 320, Setulcol 9370, AIGEEA 67, BFEEE 5T

Unit: No. of cases/sentinels

Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum. 5“3 u;.r Current Cum. 5“3 u;.r Current Cum. 5“3 u;.r Current Cum. 5“3 u;.r
week 2019 vear — \week 2019 vear — week 2019 vear - \week 2019 vear
average average average average
1.3 5.6 6.5 2.2 19.1 16.7 3.2 28.3 24.2 2.3 14.9 12.1

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. b—year average is mean value calculated by cumulative counts from Ist week to current week for 5 preceding years,

x 590 (043) 7197919, 7922

1.3 00 U AZ0l) 2 TR 7138 (75 R

@ Waterborne and foodbome disease outbreaks, Republic of Korea, weeks ending July 6, 2019 (27th week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2018—2019
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2.1 HEAMIZA| : ASZAX} X SZI|HIO[ZA F2F ZA| S (2751

1. Influenza viruses, Republic of Korea, weeks ending July 6, 2019 (27th week)
* Q0I9UE A27o] A= 527 ZAAKY Fole)2 7Tl Sl=ie 557174 19971 % o 271 (B 27),
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Figure 6. Number of specimens positive for influenza by subtype, 2018—2019 flu season

2. Respiratory viruses, Republic of Korea, weeks ending July 6, 2019 (27th week)

* 201995 A275F T57] ARl gt dAF AR 66.3%2] T57] vol# A7t HEEHUE.
@2 45 Bt 193719 557 AAl et 34 AARERE vehla 918)

i FHEAE AR HMEThs

2019 Weekly total Detection rate (%)

(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV

24 201 72.6 10.0 17.4 0.0 3.0 2.0 17.4 15.9 7.0

25 192 71.4 9.9 20.3 0.0 2.1 1.6 18.2 15 7.8

26 179 715 10.1 21.8 0.0 1.1 2.2 16.8 1.7 7.8

27 199 66.3 8.5 19.1 0.5 1.0 1.0 19.1 1.6 55

Cum.* 77 70.4 9.6 19.6 0.1 1.8 1.7 17.9 12.7 7.0

2018 Cum.” 11,966 63.0 6.8 6.1 4.4 17.0 5.7 16.3 17 49

— 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 June 2, 2019 - June 29, 2019 (Average No. of detected cases is 199 last 4 weeks)

v 2018 Cum.: the rate of detected cases between January 01, 2018 — December 29, 2018

> xpl5) 7| : Eigmales — 22— R7H EMZAEE
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2.2 HRINIZIAl : SAMAEE MBA BE 570 ZA| §E (2674
[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending June 29, 2019 (26th week)
° 20199 % A26F AFA FEIA1TH A-= RAFATE D 707] Q=7 FALA-AE G vlolgAa AE AsE 87A(16.0%), Al

HE A4 192(17.8%) ©1%=.

¢ Acute gastroenteritis—causing viruses

2019 23 53 8 (15.1) 0 (0.0) 2(3.8) 0 (0.0) 2(3.8) 12 (22.6)
24 58 9 (15.5) 0 (0.0) 3(5.2) 1(1.7) 0 (0.0) 13 (22.4)
25 37 1(2.7) 1(2.7) 0 (0.0) 1(2.7) 0 (0.0) 3(8.1)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

2019 23 147

(7.5) (3.4) 0) ) ©) 0.7) @.7) (3.4) 07  (18.4)
6 10 0 0 0 0 3 3 2 24

2418 @.1) 6.8) ©) ©) ©) 0 2.0) 2.0) 14 (16.2)
4 5 0 0 0 3 4 6 2 24

S (2.8) (3.4) ©) ©) ©) @.1) 2.8) 4.1) (14)  (16.6)

* Bacterial Pathogens: Salmonella spp., E. coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* Hospital participating in laboratory surveillance in 2018 (70 hospitals)

> XiMls] E7] @ ZHaa|
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2.3 'HEMZA| : AdE|2HIO[HA HAM F7F ZHA| B (265X

[ Enterovirus, Republic of Korea, weeks ending June 29, 2019 (26th week)

e 20199 %= A265 AEA FEIA(4N Al = BATAHATY, A= 5971 Hoge) 2y, g 2utolyA AEE
20199 =3 SFHE 27.5%(2287 2FA41/830 AANY.
- Bgsued 40199 £ 117), 579 9 AT 28720199 4 1247, T B
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Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2018 to 2019

¢ HFMD and Herpangina
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2018 to 2019
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2018 to 2019
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3.1 DH7HXIZEA] / 2a2t2|of oH7H= 7| =2t ZEA[SiE (265K1)
[ Vector surveillance: Malaria vector mosquitoes, Republic of Korea, week ending June 29, 2019 (26th week)
e 20199 % A265F Zetelof viR ] F7H RSB A=, F 4470 AZYAH)
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Figure 10. Weekly incidences of malaria vector mosquitoes in 2019

3.2 DH7HXIZA] / LEE|S 7R 7| F2F ZHA[SE (27X
[ Vector surveillance: Japanese encephalitis vector mosquitoes, Republic of Korea, week ending July 6, 2019 (27th week)
o 20199 A27F LEEF w2 y] F7H EAES 107 Al-E RASAATYE 9 BALE 107 AA)
— AAL7] 4 Het 1,95670A12 B 1,69670A] diH] 2607141(15.3%) 37 A 2,40470A] o8] 4487HA1(18,6%) 2, oA 3= 1,647704] ] 30971#1(18.8%) S7F
— 924 o7 7] (Japanese encephalitis vector, JEV) : B 4570412 Hd 20704 ThB] 257041(125.0%) 27}, Ad 5704 hu] 40704(800.0%)
37V, oA F 1T70A] tiv] 2870A1(164.7%) 7t

# B715 A 1 3 28] frE 5ol ARE 2719 B4 IS/ EH/D)
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Figure 11. Weekly incidences of Japanese encephalitis vector mosquitoes in 2019
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