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Smallpox and Differential Diagnosis

Choi Myung-Min, Park Deok-bum, Park Ok kyu, Kang Byung Hak, Rhie Gi-eun
Division of High-risk Pathogens, Center for Laboratory Control of Infectious Diseases, KCDC

This study introduced the need to develop the differential diagnosis of smallpox. Smallpox, a highly contagious infectious
disease caused by the variola virus, was eradicated worldwide through the World Health Organization's (WHO) smallpox
eradication program. Apart from two research laboratories in Russia and America that store small quantities, the variola
virus has all but been destroyed. However, the variola virus poses a high-risk to national security and public health because it
could potentially be used in a bioterrorist attack. The variola virus belongs to the genus Orthopoxviridae and has clinical
characteristics similar to those caused by the monkeypox, cowpox and vaccinia virus. In addition, the chickenpox has
symptoms that are almost identical to smallpox, making it difficult to distinguish them by their clinical characteristics alone.
These features limit rapid response and accurate diagnosis in the event of a suspected smallpox bioterrorist attack. To solve
these challenges, laboratory differential diagnosis is essential to identify pathogens with similar characteristics to the
variola virus. The Korea Centers for Disease Control and Prevention (KCDC) is working on the development of diagnostic

methods for smallpox, monkey cowpox, vaccinia and chickenpox.

Keyword: smallpox, variola virus, differential diagnosis

Table 1. Clinical characteristics of smallpox, monkeypox, cowpox, vaccinia(naturally occurring), and other similar orthopox—
viruses

Cowpox, Vaccinia, and Similar

Clinical Characteristics Smallpox Monkeypox Orthopoxviruses
Incubation period (days) 7-19 5-17 2-4
Fever Yes, febrile prodrome prgsent before  Yes, febrile prodrome prgsent before S N
the onset of lesions the onset of lesions
Malaise Yes Yes Yes
Headache No Yes Yes
Lymphadenopathy No Yes Yes
Centrifugally disseminated rash; Centrifugally disseminated rash; Often localized lesions on the hands,
Lesion distribution lesions often present on palms and lesions often present on palms and face, and neck due to contact
soles soles transmission

Lesions are deep—seated and profound, well circumscribed, and often have a central point of umbilication.

Lesion characteristics . . .
I 1St Lesions slowly progress from macule to papule to vesicle to pustule to crust, over a period of 2-4 weeks.
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Figure 1. Approximate distribution of smallpox rash and chickenpox rash

www.cdc.go.kr 419




=2

H . H13 X8

fp

3

]

7
—

3

=
'I'?_

223 2

t

rd

k.

ol
8r

to4 1990

2o

dl gsHolct A4S
ol

—

[

t

(NM—pM) 22
jI2t FAISH E82 7IXl= T 71| 22|10

X

I} 32|m 2F 10M~10'742]

=
a4

KXt : gerhie@korea kr, 043-719-8270
I SELEX)2

)

FUEALOIA
e

0|xo =2

=

=

b=

Xtof|

[

(=1

L A2

2]
P!
AL

71 A
0oz Zglsto]

=

M| 2ln vitro)ofl Al EHH 22 (Systematic Evolution of Ligands

by EXponential enrichment, O|

=

=

HHESZO

—

|0 =0l YEH=E &
[—

0] =1 A2, 2l

—

A|2f HOl2t

|

=2
S
k=1

=

e}
o

JAFRIO| At

MZ AHE Ol SAQ| tHMSE=A 2 ZOLRIC e
Olps &

5t

t

ct

H

[s)
—

JIPN;
=,

I

HOf A7H
7t A

1)

=

=)

q

95 (Infectious disease)2 ™ MAIHo 2

(DNA E= RNA)

H el
B L EXPH o}

|.

ZF
TSl o

St
=]

(=)

GE N
| YEtH=

=
o
[

2 Y, BH0f Uigt =2 Zlei=

=

ol

ooy

ol
K

il

AN E]
(]

CHol. 221 2 EER #

AN

o]

|, 2003 AtA(SARS),

o)

=

=

I.

A Lt 7|

ICH2].

[

(=
o

ME|
|

EIICE 21 ol
Qoloz &

Hl(antagonist),

2

EtH =

HMl(agonist) EE= HEX 2|ZtEE A 0|%|H, “chemical

3

o
=]

ol
0l

#H0j| HIS

IE2XL 2011

Al=O
O -

=

2003~2004F 2H0|2{A, 2009E

o|Zet Z4EE

=

=

TofAE EH

|

=4
[l

o

=
420

I.

antibodies 2t £2ICHe). 2

X

=

1
| -

—

5t

EtH

1F O ARSA

—

Al

3

=

F

=
www.cdc.go.kr

=]
o

==
ALY,
x

i
i XS ATHEIRA2H,

o

27t @7&|

t

—

hed Zeol xiaxoz
1]

O| Larry Gold H3#

3

o
=

| Andrew D. Elington S72ZI0f| 2

O]

|

=
[l

1990 =22tz of

=5H
i



z2t A1t

L0k =T 71ES 2 S
=5517] flsh CHE 2[ZIEQ A0l HHE 7HKIA| =2,
2IEfHOICt. YEIH=
| Chall k2 AlZF LHOYl 7HLO| ZhsotH

B /T, Y5

Q|o| Hot= BH

(=)

ot

Sl =2l x| oM EH7I7IE &

1]

oix| 3 20tE 24T (High—Performance Liquid Chromatography,

HPLC)Q ZzfsMH(mass spectrometry)2 Sl Z&l2t2|7t
7| 20| SYe SHE Ert Kot Hito| 7hset ZEO|
QUCE St st 2lo|ER{E] & YR MI2 E7|(stem), 222|(oop),
MEA|(quadruplex), SAIIIS (pseudoknote), HX|(bulge),
sl0{E(hairpin)2] X8t = S5§ 3R XE FAHSICHT]

O BAE 3% TR BT HCt Yp| ZESkn SopHoR

OFEbM et
= Of2Hiet ZTt,

ZgfotA =k of2gt

ZZMMet UEIHE 2ot

1. RIEHH 7H2r SELEX ZE2MA

UEIHE= SELEX ZE2MAES Ssl F2 /HY=D o,
MOl SELEX Z2MA= of2fel I8 11t Zrof @ T
7t% DNA/RNA 2to[E2{2|= 20~60742] E SHO|

TS| om, oF 10"~10° JHe| CHYNS EEstT Uk @

gto|E2f2|E MESIIX} ot EEEAR ZYEAA F1, O

BHEAR} Zelotk| 2 HMUZAE Mot EXZEA &2

SHALRXIS T MeiBict @ MEE

- =2

SHALEXISS
Zeta AHMEIZ (Polymerase Chain Reaction, PCR) Ex=
AMAE A8 AGMEZ(Reverse Transcriptase—PCR, RT—
A7 |0HE 5~15H BIESICtE 6 SE =

[

©® 7HE MEoi| Chalf EXZXIAS

ZERS STBICL Ol2fEt IS S EAERe 52 ZERm
Sol= LiEfL: QiEfnig 225p it

www.cdc.go.kr

=l
=

H . H13H MgE

2. YEIHS 22t ZEE HalM HEY
7}, MERX|(Sandwich) ISHHOIEIZHAMEH(E| ASA)

MEH(Enzyme—Linked Apto—Sorbent
Assay, 0[5t ELASA)2 ELAA(ENnzyme—Linked Aptamer Assay)

= ELONA(Enzyme—Linked OligoNucleotide Assay)2= S|,
AEdeelz SHE 0|8ste EAZFHASAAAENzyme—
Linked ImmunoSorbent Assay, 0|5} ELISA)2} 79| SI5ILt
A iAo YEIHE ALE3t= FO| ChECH HESH ELISA

gieH b Zto| ZIE(direct), ZH(indirect), MEL|X|(sandwich)

A9 ELASA7L 25 JtsotH, 1 & MESRIX| ELASAZL
LEIHES AIEEe=MN 2ot E0|Xoln HsH HXHS
HAEE 4 QICt 20179 Z204stw 2AS w4 HAXIQ|
AJNEH ZHAMHE MiMO |12 (Shigelia sonneiyg ZEZHcapture)
UEHHRt F&(Cy5)0| ZeE HE UEIHE 0/8st] Solxe=z

= 10° cel/mLO|QICHS8]. =

inl
T
re
-
>
rlo
O
ool
B3
1%
T
§
I>

(Hepatitis C Virus, HCV) E2

= e 7122 HESIRICE o] HEHS HEol B2 AlZH0]
AQrl= “xF™ AAHH(foci counting method) 2L} WS &ZF0|
7hs5HH, ZEsH(Limit Of Detection, LOD)= EHHA 24 A

313~6.25X10° FFU/ml, Tt QIEtH 2 A| 1.25~250x10° FFU/

mi2 Z{Z} LIEHETHO).

Lt St0|=2|=(Hybrid) ELASA

5l0[HE|= ELASA= MEQIX| ELASAO| Al2gh UEIHAC|
JHE0| o3 4 BX S ZEHcapture) L ZE(detection)ol|

QUEIO-SHH| i SH-2IEI] WS 0I85Hs WAloR T2 20

el = A

IBN(Institute of Bioengineering & Nanotechnology)2| Huagiang

H= Hieb ZTh 0 22 WAl2 20173 AJtZ=

421



x7t 772t T - H13H Mg
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2|AH|Zjok20l ZEiots YEIHE L25IU, FAS 226104 HIN2/Hong Kong) HA3(hemagglutinin 3)E £0|xo2 &St

RUE Y BAVIE Soll 249 Zal 4~6Ule| 2lAHRIOEES U= YEHES

= [
AESIYCtn 206t Ht QICH5)] 0|25t EHIQ S BAHo| AZS7t 0102 HAU(Hemagglutination
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QiCt 2017 ¥= m2|” Ztz|X| HEHO| Anthony E. G. Cass AOt2E(Somalogic) G722 Mmoot CHUiAl

HREIS OIZ20IX} HIO[2{A H3N2(A/H3N2/Panama/2007/99)2  A(Staphylococcal protein A) & 2Z9IXHClumping factors,

Solden HES 4~ U= YEH-H| W2 AEsle EURS  CifA, CIfB), TE2HE Zg i E(Fbronectin binding proteins,

SEMHS JHESIR T, CHE H3N2 7321 Udorn(A/Udorn/307/72)t FnbA, FnbB), 2-x& HEH ZAMN 2IXHron—-regulated surface

Aichi(A/Aichi/2/68) & H5NI, H7N1, HONT §2 AZETIX| UUSS  determinants, Isd)ofl CHsH Lt S(nM) 0[5t =2 ZEH
/
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=
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Solf UEIH7F SMEEAUAS ASS & UK 6RE =olet YEHHO| ZFE W FE M7|IHQl AS9| Het UUCH,
A genomic DNAE 0|&5t0{ PCRE st ZRELCH M 3 CFU/mL Bt X2 AEAIE E0 FUCH21], £t J2iE
o QIZsH SMEedRS AEE + USS SUSIACH18]. UX A (Graphene Quantum Dots, GQD)O| CE 7t Hio[{A F0
St Suh S(2013)2 2|AH|2|ob (Listeria)g HWEot7| I8 H0| E0|Mez Zelsh= UEHE Telstr CY 7t Hio[HqA

AEHEMH|HO| ZgE KHgHI=0l HIQE! LEIHE Zellaptamer  FO YD YEIHIE ZE 2N wdstE TR XI0IS
H

magnetic capture, AMC)St2l 2|AHZ|OkAat ZAgtst YEMHTHS 0|85t CY 7tH HIO[HAE HASSIRUCE 0] ZBAMHS| AESH =
22510 MAIZ M2 ZESAHMEIS S 85t AT 60 33 pg/mLE LA ZAHZOFOIN AlASHD DIZISH ZAHO 2 Al
CFU/500u02| XIS HESIICtT 205t Ht QUCH19). JHss o2 7|HEICH22),
AL SMZ EAH(Flow Cytometry Assay) XL 0JMIF-S 2A4H(Microfluidic Assay)

SMZE BEMHE NE L= AXIES 22|, ststd EM DMRSs 2A4H2 olMeSE(microfluidic chip)2 0l&5HH

2 ABASE AEY £ QU= FME 2A7(flow cytometenE HENE Motz WHo= UKoz UEIH L= FHE F

D™AZ|D BN S22 DME S 2330 YRS

typhimurium)| g2 L2l Jot I HY A &24E  2lsH= 2

AMHE0A HZSH HEZ RYSt=, 20138 FEsY  wa AFRXR2 M 7HX| HeHd M Acinetobacter baumannii
E

O|Moz ZASSl= UEIHES  Escherichia coli Staphylococcus aureus)ofl CHEH LEIHAS

YZote HHUM FHZEMIIE ALBSI0 AF2|JsIA0 =25l 0|2 OIMRS OMI0IE 083510 382 =2 SAlof
2= He Azdetds S0MoR QlAsiom, Akstn HESIUCE OM&ssS o= &2 £H0| el 2 2o
DIZISH ALY AFBE 4 QIS ASZ 7|HERUCH20]. 204F M3 ZHZHe| & £0| capture YEIHE DIMESEO DEA7|4,
L2[ZO|Qt AOIZX] GRS SMEEQET CHEE A0l CSt S0 HIE[Z[0LE DiM2E Salf E2iFUCE 222 @ £0] capture
UEIHE LUZoln JAUS 28!, FMZEATIE 08510 Aot YEiHE EF #of MEiMoz ZAgsIiT, 0/F HIQE0| ZeE
DIZoH| SME =AU S HESICH1E] detection 2LEIHE capture UEIH—T ZE =[O ZEIAIZICH

diAM A|T19E H|QEI0| ZAEHE detection LEHHO| ZEHE 4

o}, X7|gtet HIo| MM (Electrochemical Biosensor) 2A U= AEHEH|T-HRPE 0185t0] HE3IUCL ZE0 ARQE

AZH2 & 35822, A&sHA 37(X| EMo| st AEHEE
F7[315t HIO|QMIAMQ} QIEIHE ZBtsll MR Zasts  SAl EOIE & ALt 2 ofhole] AESHA= 10°~10° CFU/

EMH0ICE 20148 £2 KQUHTHSHmO| Zhouping Wang @4 ULOIR{CH23],

HAZI2 AMFEQ| FE YOIAQl MBI (Salmonella)ol

EQ|Moz ZHatste oEtm= wastect gz Xk ZMS HIO|AMIA(Fibre—optic Biosensor) £ATH

2 At0|E(Graphene Oxide, GO)7l =& |{2|& EtA
M=Z(Glassy Carbon Electrode, GCE) 2[0l 2& Li-OiE|ST M0 X = LEIHE XS EAM HAANE
UEIHE FEA|7|0 AzatdE2 AESIUCH ARAztH0| AEoe 2AHolct 2010EF 0|2 IFLHStW Bhunia W4
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Current development status of aptamer diagnosis assay for infectious disease

Shin Euisu, Kim Kiseok

Aptamer Research Center, Aptamer Sciences, Inc

JeonJun Ho, Kang Byung Hak, Rhie Gi-eun

Division of High-risk Pathogens, Center for Laboratory Control of Infectious Diseases, KCDC

Infectious diseases pose a serious threat to public health worldwide. Population growth, urbanization, and pathogenic
mutations are known to affect the spread of infectious diseases. Therefore, to minimize and prevent the spread of
infectious diseases, rapid and accurate laboratory testing and diagnoses are critical. Aptamers are single-stranded
oligonucleotides (ssDNA or RNA) that have similar characteristics to antibodies and that specifically bind to target molecules
such as proteins, whole cells, small molecules, viruses, and metal ions, etc. Aptamers are screened through a process known
as SELEX (Systematic Evolution of Ligands by EXponential enrichment) in which binding target molecules are selected from
alibrary that has a diversity of about 1014 to 1015 of unique nucleic acid molecules. In the last three decades since aptamers
were first introduced in 1990, aptamers and SELEX technology have attracted considerable attention in areas such as
cancer treatment and infectious disease diagnosis. In this report, we introduced the diagnostic trends of infectious disease
that are based on aptamers.

Keywords: infectious disease, aptamer, systematic evolution of ligands by exponential enrichment (SELEX), diagnosis
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Figure 1. Schematic representation of the Systematic Evolution of Ligands by EXponential enrichment (SELEX) process to
select aptamer
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending February 15, 2020 (7th week)*

Unit: No. of cases'

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

- weekly :
week 2020 : Country
average 2019 2018 2l gt 2015 (no. of cases)

5—year

Classification of disease ¥

Category I
Tuberculosis 507 3,332 499 24,188 26,433 28,161 30,892 32,181
Varicella 1,057 11,442 1,005 82,856 96,467 80,092 54,060 46,330  Vietnam(1)
Measles 5 17 2 194 15 7 18 7 Vietnam(1)
Cholera 0 0 0 1 2 5 4 0
Typhoid fever 2 15 4 99 213 128 121 121
Paratyphoid fever 3 8 1 60 47 73 56 44
Shigellosis 1 13 3 156 191 112 113 88
EHEC 2 11 1 162 121 138 104 71
Viral hepatitis A 71 441 84 17,635 2,437 4,419 4,679 1,804
Pertussis 9 70 6 503 980 318 129 205
Mumps 269 1,518 245 15,968 19,237 16,924 17,057 23,448
Rubella 3 7 0 8 0 7 11 11
Meningococcal disease 2 3 0 16 14 17 6 6
Pneumococcal disease 14 111 12 526 670 523 441 228
Hansen’s disease 0 2 0 3
Scarlet fever 138 932 253 7,569 15,777 22,838 11,911 7,002
VRSA 0 0 = 3 0 0 - -
CRE 251 1,936 - 15,117 11,954 5,717 - -
Category It
Tetanus 0 3 0 33 31 34 24 22
Viral hepatitis B 8 54 6 389 392 391 359 155
Japanese encephalitis 0 0 0 34 17 9 28 40
Viral hepatitis C 285 1,865 120 9,809 10,811 6,396 - - China(1)
Malaria 3 13 2 559 576 515 673 699  Uganda(1)
Legionellosis 8 64 3 472 305 198 128 45
Vibrio vulnificus sepsis 0 1 0 39 47 46 56 37
Murine typhus 0 3 0 14 16 18 18 15
Scrub typhus 5 87 9 4,005 6,668 10,528 11,105 9,513
Leptospirosis 2 11 1 139 118 103 17 104
Brucellosis 2 4 0 2 5 6 4 5
HFRS 1 27 3 399 433 531 575 384
HIV/AIDS 19 89 17 996 989 1,008 1,060 1,018
CJD 4 12 1 54 53 36 42 33
Dengue fever 2 32 4 273 159 171 313 255 Thailand(1),
Philippines(1)
Q fever 1 " 2 171 163 9% 81 27
Lyme Borreliosis 0 0 0 23 23 31 27
Melioidosis 0 0 0 8 2 2 4
Chikungunya fever 0 0 0 16 3 5 10
SFTS 0 0 0 223 259 272 165 79
Zika virus infection 0 0 - 3 3 1 16 -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

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

* The reported data for year 2019, 2020 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.

F The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis.
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Table 2. Reported cases of infectious diseases by geography, week ending February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2020 average’ week 2020 average* week 2020 average* week 2020 average*

Overall 507 3,332 3,672 1,057 11,442 9,897 5 17 17 0 0 0
Seoul 90 598 681 130 1,199 1,108 0 5 2 0 0 0
Busan 31 238 267 63 539 558 0 0 1 0 0 0
Daegu 29 163 176 55 609 514 0 0 3 0 0 0
Incheon 25 187 194 38 514 533 1 1 1 0 0 0
Gwangju 14 73 92 55 612 372 0 0 0 0 0 0
Daejeon 10 73 84 30 380 255 0 1 1 0 0 0
Ulsan 13 70 69 22 165 280 0 0 0 0 0 0
Sejong 2 8 12 9 70 2,774 0 0 8 0 0 0
Gyonggi 119 705 778 246 3,053 273 1 6 0 0 0 0
Gangwon 20 139 158 44 373 215 0 0 0 0 0 0
Chungbuk 15 108 117 39 454 389 0 0 0 0 0 0
Chungnam 27 172 167 38 368 423 0 0 0 0 0 0
Jeonbuk 18 125 146 46 436 486 0 0 1 0 0 0
Jeonnam 27 168 181 33 402 465 1 1 0 0 0 0
Gyeongbuk 27 232 266 52 696 890 1 1 0 0 0 0
Gyeongnam 29 228 240 138 1,315 278 1 2 0 0 0 0
Jeju 11 45 43 19 257 84 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5(3 ;;-r Current  Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r

week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 2 15 25 3 8 3 13 25 2 1 3
Seoul 0 8 5 1 1 1 2 6 0 3 1
Busan 0 0 2 0 0 0 3 1 0 1 0
Daegu 0 0 1 1 2 0 0 & 0 1 1
Incheon 1 3 3 0 0 0 0 2 0 0 0
Gwangju 0 1 0 1 1 0 1 1 0 0 0
Daejeon 0 0 1 0 0 0 0 0 0 0 0
Ulsan 0 1 1 0 0 0 0 0 0 0 0
Sejong 0 0 5 0 0 1 0 6 0 0 1
Gyonggi 0 4 1 0 1 0 & 0 1 2 0
Gangwon 0 0 1 0 1 0 0 0 0 0 0
Chungbuk 0 0 1 0 0 0 0 1 0 0 0
Chungnam 0 0 0 0 0 1 1 0 1 2 0
Jeonbuk 0 0 2 0 0 0 0 2 0 1 0
Jeonnam 1 1 1 0 1 0 1 2 0 0 0
Gyeongbuk 0 0 1 0 1 0 1 1 0 0 0
Gyeongnam 0 2 0 0 0 0 1 0 0 1 0
Jeju 0 0 0 0 0 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019, 2020 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.

I

§ 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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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5‘5 ;::r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 71 41 464 9 70 46 269 1,518 1,970 3 7 0
Seoul 13 86 79 0 8 10 25 181 174 0 2 0
Busan 1 10 12 0 4 3 14 83 137 0 0 0
Daegu 0 12 10 0 5 2 11 49 58 0 0 0
Incheon 6 43 32 1 4 4 19 89 69 1 1 0
Gwangju 2 6 7 2 5) 2 7 31 156 0 0 0
Daejeon 1 18 43 0 3 1 5 46 40 0 0 0
Ulsan 0 9 5 0 1 1 10 40 70 0 0 0
Sejong 0 5 144 0 0 7 3 11 463 0 0 0
Gyonggi 26 138 12 4 12 1 79 453 69 1 3 0
Gangwon 0 9 18 0 0 1 17 59 45 0 0 0
Chungbuk 4 18 34 0 0 1 4 54 76 0 0 0
Chungnam 5 25 27 1 5 2 13 73 191 1 1 0
Jeonbuk 5 25 10 0 0 2 11 66 101 0 0 0
Jeonnam 1 15 10 0 11 4 14 65 85 0 0 0
Gyeongbuk 3 12 12 1 5 3 7 72 209 0 0 0
Gyeongnam 3 7 3 0 6 0 25 121 20 0 0 0
Jeju 1 3 6 0 1 2 5 25 7 0 0 0

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

* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category I

Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area

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

week 2020 average* week 2020 average* week 2020 average* week 2020 average®

Overall 2 3 2 138 932 1,694 0 3 0 8 54 36
Seoul 0 0 1 18 129 222 0 0 0 3 14 6
Busan 0 0 0 11 61 126 0 0 0 0 0 3
Daegu 0 0 0 3 27 54 0 0 0 0 1 1
Incheon 0 0 0 3 46 77 0 0 0 0 2 2
Gwangju 0 0 0 9 57 89 0 0 0 0 3 1
Daejeon 0 0 0 7 50 62 0 0 0 0 2 1
Ulsan 0 0 0 7 49 75 0 0 0 0 1 1
Sejong 0 0 0 0 4 47 0 0 0 1 2 10
Gyonggi 1 2 1 39 259 21 0 0 0 2 6 1
Gangwon 0 0 0 3 17 32 0 0 0 0 3 1
Chungbuk 0 0 0 1 9 82 0 2 0 0 0 2
Chungnam 0 0 0 5 29 60 0 0 0 0 0 1
Jeonbuk 0 0 0 4 23 72 0 0 0 0 3 1
Jeonnam 0 0 0 4 34 88 0 0 0 0 4 2
Gyeongbuk 1 1 0 6 40 135 0 1 0 0 8 8
Gyeongnam 0 0 0 18 83 21 0 0 0 2 9 0
Jeju 0 0 0 0 15 7 0 0 0 0 1 0

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

* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;:"r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 0 0 0 3 13 8 8 64 25 0 1 0
Seoul 0 0 0 0 5 3 2 20 7 0 0 0
Busan 0 0 0 1 1 0 1 4 2 0 0 0
Daegu 0 0 0 0 0 0 0 1 1 0 0 0
Incheon 0 0 0 0 0 1 0 4 2 0 0 0
Gwangju 0 0 0 0 2 0 0 0 0 0 0 0
Daejeon 0 0 0 0 0 0 0 1 0 0 0 0
Ulsan 0 0 0 0 0 0 0 0 1 0 0 0
Sejong 0 0 0 0 0 3 0 0 7 0 0 0
Gyonggi 0 0 0 1 3 1 2 19 1 0 1 0
Gangwon 0 0 0 0 1 0 0 0 1 0 0 0
Chungbuk 0 0 0 0 0 0 0 2 0 0 0 0
Chungnam 0 0 0 0 0 0 0 0 0 0 0 0
Jeonbuk 0 0 0 0 0 0 1 1 0 0 0 0
Jeonnam 0 0 0 0 0 0 2 4 2 0 0 0
Gyeongbuk 0 0 0 1 1 0 0 1 1 0 0 0
Gyeongnam 0 0 0 0 0 0 0 2 0 0 0 0
Jeju 0 0 0 0 0 0 0 5 0 0 0 0

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

* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases'

Diseases of Category |l

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;‘2;} Current  Cum. 5('3 ;2;} Current  Cum. 5<E ;‘;} Current  Cum. 5? ;I:;.r

week 2020 average’ week 2020 average® week 2020 average* week 2020 average’

Overall 0 3 0 5 87 90 2 11 7 2 4 0
Seoul 0 0 0 0 1 4 0 0 1 0 0 0
Busan 0 0 0 1 9 4 0 2 0 0 0 0
Daegu 0 0 0 0 0 0 0 1 0 0 0 0
Incheon 0 2 0 0 1 2 0 0 0 0 0 0
Gwangju 0 0 0 0 0 2 0 0 1 0 0 0
Daejeon 0 0 0 0 1 3 0 0 0 0 0 0
Ulsan 0 0 0 0 2 4 0 0 0 0 0 0
Sejong 0 0 0 0 2 7 0 0 2 0 0 0
Gyonggi 0 0 0 0 6 2 0 0 0 0 0 0
Gangwon 0 0 0 0 1 2 0 2 0 0 0 0
Chungbuk 0 0 0 0 3 6 0 0 0 1 1 0
Chungnam 0 0 0 1 4 7 1 1 1 0 0 0
Jeonbuk 0 0 0 2 17 18 0 1 1 1 2 0
Jeonnam 0 0 0 1 20 4 0 1 0 0 0 0
Gyeongbuk 0 1 0 0 2 21 1 2 1 0 1 0
Gyeongnam 0 0 0 0 11 3 0 1 0 0 0 0
Jeju 0 0 0 0 7 1 0 0 0 0 0 0

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

* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting itRlronaifE narame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;’;‘r Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;.r
week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 1 27 34 4 12 4 2 32 25 1 11 11
Seoul 0 0 2 1 1 1 1 9 7 0 0 2
Busan 0 0 1 0 1 0 0 5 2 0 0 1
Daegu 0 0 0 0 0 0 0 1 2 0 0 0
Incheon 0 2 1 0 0 0 0 1 2 0 0 1
Gwangju 0 1 0 1 1 0 0 0 0 0 0 0
Daejeon 0 1 0 1 1 0 0 0 1 0 2 0
Ulsan 0 0 0 0 0 0 1 1 0 0 0 0
Sejong 0 0 12 0 0 1 0 0 6 0 0 3
Gyonggi 0 9 2 1 5 0 0 12 1 0 1 0
Gangwon 0 3 1 0 0 0 0 0 1 0 0 1
Chungbuk 0 1 2 0 0 0 0 0 1 1 2 1
Chungnam 0 2 3 0 1 0 0 2 0 0 1 1
Jeonbuk 0 2 3 0 1 0 0 0 1 0 1 1
Jeonnam 1 4 5 0 0 1 0 0 0 0 2 0
Gyeongbuk 0 2 2 0 1 1 0 1 1 0 1 0
Gyeongnam 0 0 0 0 0 0 0 0 0 0 1 0
Jeju 0 0 0 0 0 0 0 0 0 0 0 0

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

* The reported data for year 2019, 2020 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 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 February 15, 2020 (7th week)*

Unit: No. of cases’

Diseases of Category IV

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2020 average® week 2020 average? week 2020 average®
Overall 0 0 1 0 0 0 0 0 -
Seoul 0 0 1 0 0 0 0 0 =
Busan 0 0 0 0 0 0 0 0 -
Daegu 0 0 0 0 0 0 0 0 -
Incheon 0 0 0 0 0 0 0 0 -
Gwangju 0 0 0 0 0 0 0 0 -
Daejeon 0 0 0 0 0 0 0 0 -
Ulsan 0 0 0 0 0 0 0 0 =
Sejong 0 0 0 0 0 0 0 0 -
Gyonggi 0 0 0 0 0 0 0 0 -
Gangwon 0 0 0 0 0 0 0 0 -
Chungbuk 0 0 0 0 0 0 0 0 -
Chungnam 0 0 0 0 0 0 0 0 -
Jeonbuk 0 0 0 0 0 0 0 0 -
Jeonnam 0 0 0 0 0 0 0 0 -
Gyeongbuk 0 0 0 0 0 0 0 0 -
Gyeongnam 0 0 0 0 0 0 0 0 -
Jeju 0 0 0 0 0 0 0 0 =

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

* The reported data for year 2019, 2020 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 Ist week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending February 15, 2020 (7th week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2015—2016 to 2019-2020 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending February 15, 2020 (7th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2015—2020
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending February 15, 2020 (7th week)
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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
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending February 15, 2020 (7th week)

Unit: No. of cases/sentinels

Gonorrhea Chlamydia Genital herpes Condyloma acuminata

Current Cum, Sgugla.r Current Cum, Sgugla.r Current Cum, Sgugla.r Current Cum, sgu:a'r
week 2020 Sl week 2020 e week 2020 ST week 2020 e
average average average average

1.1 2.4 10.3 1.9 5.3 32.2 2.3 7.6 38.8 2.6 5.0 22.6

Syphilis
Human Papilloma virus infection
Primary Secondary Congenital

Current Cum, SEU':a.r Current Cum, SEU':a.r Current Cum, SEU':a.r Current Cum, SEU':a' i
week 2020 el week 2020 skt week 2020 teelr week 2020 teelr
average average average average

3.4 10.7 0.0 1.0 1.3 0.0 1.0 1.3 0.0 0.0 1.0 0.0

Cum: Cumulative counts from 1Ist 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 1st week to current week for 5 preceding years.

@ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending February 15, 2020 (7th week)
90 1
70

50 1
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2019-2020
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1. Influenza viruses, Republic of Korea, weeks ending February 15, 2020 (7th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2019-2020 flu season
2. Respiratory viruses, Republic of Korea, weeks ending February 15, 2020 (7th week)
1 0
2020 Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
4 316 74.4 5.7 16 6.6 43.4 10.1 4.4 0.6 1.9
5 247 70.9 4.0 0.8 5.7 40.9 8.9 5.7 0.8 4.0
6 239 50.6 46 0.8 75 16.7 9.6 75 0.8 2.9
7 221 49.8 5.9 0.9 6.8 15.8 10.0 4.1 0.9 5.4
Cum.* 1,023 62.7 5.1 1.1 6.6 30.6 9.7 5.4 0.8 3.4
2019 Cum.” 12,151 60.2 8.0 6.4 3.9 14.0 2.9 17.2 2.8 5.0

— 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 January 19, 2020 — February 15, 2020 (Average No, of detected cases is 256 last 4 weeks)
V 2019 Cum.: the rate of detected cases between December 30, 2018 — December 28, 2019
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending February 8, 2020 (6th week)

¢ Acute gastroenteritis—causing viruses

2020 3 35 19 (54.3) 0 (0) 0 (0) 1(2.9) 0 (0) 20 (57.1)
4 52 20 (38.5) 3(5.8) 2(3.8) 2(3.8) 0 (0) 27 (51.9)
5 48 21 (43.8) 4(8.3) 1(2.1) 1(2.1) 0 (0) 27 (56.3)

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

¢ Acute gastroenteritis—causing bacteria

3 4 0 0 0 5 4 6 0 22

20203 %2 2.0) 2.6) ©) ©) ©) (3.3) 2.6) (3.9) ©) (14.5)
4 13 ! 3 0 0 0 1 4 4 4 17

(0.7) (2.2) (0) (0) (0) (0.7) (2.9) (2.9) (2.9 (12.5)
5 131 3 2 0 0 0 3 4 5 0 17

(2.3) (1.5) (0) (0) (0) (2.3) (3.1) (3.8) (0) (13.0)

* 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)

" Contains 3 Listeria monocytogenes
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[ Enterovirus, Republic of Korea, weeks ending February 8, 2020 (6th week)
¢ Aseptic meningitis
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Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2019 to 2020

¢ HFMD and Herpangina
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2019 to 2020

¢ HFMD with Complications

No. of cases
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week
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2019 to 2020
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Centers for Disease Control and Prevention (Korea CDC). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Centers for Disease Control and Prevention.
The official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to Korea CDC at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2018-For the current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

+ 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the

two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

For example,

* 5-year weekly average for current week= (X1 + X2 +... +X25)/25

1 1
1 1
1 1
1 1
1 1
1 1
1 1
: 10 11 | 12 | 13 14 :
1 1
! 2018 Current !
i week i
1 1
: 2017 X1 X2 X3 X4 X5 !
; 2016 X6 X7 X8 X9 X10 '
i 2015 X11 X12 X13 X14 X15 i
' 2014 X16 X17 X18 X19 X20 !
i 2013 X21 X22 X23 X24 X25 i

1
1 1

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1 week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2018 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:
Mail:

Division of Strategic Planning for Emerging Infectious Diseases Korea Centers for Disease Control and Prevention

187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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