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Pathogen surveillance of Enterovirus infections in Korea, 2019
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Enterovirus (EV) are known human pathogens and have been associated with various clinical syndromes from mild
manifestations such as hand, foot and mouth disease (HFMD), herpangina, respiratory illness to severe syndromes including
aseptic meningitis, encephalitis, myocarditis, acute flaccid paralysis, acute flaccid myelitis, and sepsis.

We analyzed suspected patients with EV infections in Korea in 2019. A total of 1,849 clinical specimens from patients was
tested using real-time reverse transcription polymerase chain reaction (Real-time RT-PCR) and conventional RT-PCR targeting
the 5" untranslated region and VP1 gene of EV, respectively. Among them, 688 cases (37.2%) were detected to be positive for
EV infections by either real-time RT-PCR or conventional RT-PCR, or both. The most frequent EV type was EV-A71 (23.1%,
159/688), followed by echovirus 30 (22.2%, 153/688) and coxsackievirus-Ab6 (12.9%, 89/688) in laboratory-confirmed cases.
The detection rate of EV based on the clinical manifestations was 79.0% (215/272) for HFMD, 50.7% (37/73) for herpangina
and 35.5% (258/727) for aseptic meningitis or encephalitis. These surveillance data provide information about recent EV

infections in Korea at a national level and may encourage progress toward prevention of these infections.
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Figure 1. Schematic diagram of Korea Enterovirus Surveillance System (KESS)

Research Institutes of Public Health and Environment (RIPHEs) of Seoul, Busan, Daejeon, Daegu, Incheon, Ulsan, Gwangju, Gyeonggi, Chungbuk, Gangwon,
Jeonbuk, Jeonnam, JeJu, Clinical Center and 59 hospitals were participated.
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Table 1. Age and gender distribution of Enterovirus in 2019

Total 1,849 (688) 371.2
Age
(1 year 474 (130) 27.4
1-4 year 631 (344) 545
5-9 year 340 (159) 46.8
10-14 year 115 (39) 33.9
> 15 year 266 (12) 45
Unknown 23 (4) 17.4
Gender
Male 1,114 (428) 38.4
Female 724 (255) 35.2
Unknown 11 (5) 45.5
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Figure 2. Monthly detection of Enterovirus in 2019

www.cdc.go.kr 1875



=3

H - H132 HI26

P}
=

2
- l [ | | | I I | - l . I - . . [ | | - ‘

F0 A

25

20

Lo

(%)31e1 UONOB18p A3

o

Enterovirus Genotype

Figure 3. Genotype distribution of enterovirus in 2019

*UT: untypable

1876

www.cdc.go.kr



FZh Zar 29 -’13 M262

EV71-bror_VP1

AF009534.1_PA_1987_B2_VP1

99— AF376105_AUS_1999_B3_VP1

61 |AB213620.1_JPN_2000_B4_VP1
AB213625.1_JPN_2000_B4_VP1
[ % AF376084.1_SAR_2000_B4_VP1

8 ' AF376122.1_SIN_2000_B4_VP1
LC412863.1_CHN_2016_B5_VP1

2019 EV-AT1

KR045302.1_THA_2014_85_VP1
MG844048.1_THA_2017_VP1
MHE57176.1_B5_VNM_2013_VP1
. MG756694.1_TIW_2015_B5_VP1
KU887813.1_VNM_2013_B5_VP1
L KUB88154.1_VTN_2012_B5_VP1
h14) KC894882.1_MLS_2012_B5_VP1
KX372323.1_THA_2013_B5_VP1
AB936541.1_JPN_2012_B5_VP1
AB936556.1_JPN_2013_B5_VP1
40| AB936553.1_JPN_2012_85_VP1
33| AB936540.1_JPN_2013_B5_VP1
AB936536.1_JPN_2012_B5_VP1
AB936557.1_JPN_2013_B5_VP1
MF001423.1_VNM_2014_VP1
MH716311.1_85_VNM_2013_VP1
MK344771.1_CHN_2014_B5_VP1
MH716258.1_VTN_2014_B5_VP1
KX430824.1_VNM_2014_B5_VP1
MH716278.1_VNM_2015_85_VP1
AB936545.1_JPN_2012_B5_VP1
MH716393.1_VTN_2013_B5_VP1
KF154312.1_TIW_2012_85_VP1
KF306100.1_TIW_2011_85_VP1
KR068479.1_MLS_2013_B5_VP1
IN964686.1_CHN_2009_B5_VP1
KF545969.1_AUS_2009_B5_VP1
KY952186.1_THA_2011_B5_VP1
KC894869.1_MLS_2011_B5_VP1
KR045297.1_THA_2012_85_VP1
HM156065.1_TIW_2009_B5_VP1
JIN874552.1_TIW_2008_B5_VP1
AB936506.1_JPN_2009_B5_VP1
KF545965.1_AUS_2007_85_VP1
AY258307.1_MLS_2003_85_VP1
AY258307.1_SAR_2003_B5_VP1

20

21

AB177815.1_JPN_2003_B5_VP1
AB213647.1_JPN_2003_B5_VP1

MN053430.1_MLS_2006_B5_VP1
MF770694.1_FRA_2017_C1_VP1
MH472724.1_C1_like_VP1
MF770688.1_FRA_2017_C1_VP1
MF770698.1_FRA_2017_C1_VP1
56 | MF770701.1_FRA_2017_C1_VP1
AF376081.1_SAR/1998_C1_VP1
AB491217.1_C1_VP1
FN598721.1_FRA_1999_C1_VP1
AM939577.1_UK_2001_C1_VP1
AB433862.1_C1_VP1
AB433864.1_C1_VP1
AB491216.1_C1_VP1
AF009542.1_NY_1987_C1_VP1
83— HMO009549_USA_1987_C1_VP1
201 KF134458.1_THA_2012_VP1
35 LC124010.1_JPN_2010_VP1
KY888025.1_USA_2016_C2_VP1
KY991471.1_POL_2016_C2_VP1 C2
59 ' MH472760.1_GER_2012_C2
ABY36560.1_JPN_2013_C2_VP1
FN598776.1_FRA_2008_C2_VP1
ABg36502.1_JPN_2009_C2_VP1
AB936507.1_JPN_2010_C2_VP1
93 | FN598762.1_FRA_2007_C2_VP1
o FN598777.1_FRA_2009_C2_VP1
AF376103.1_AUS_1997_C2_VP1
L 99 | AF376109_AUS_1999_C2_VP1
| —AY207615.1_MAA_1997_C2_VP1
AB177810.2_JPN_2000_C2_VP1
ﬁ_ﬁsw 77812.2_JPN_2001_C2_VP1
741 AB213628.1_JPN_2001_C2_VP1
2019 EV-A71
KC162865_KOR_2011_C4a_VP1
AB433891_JPN_2007_Cda_VP1
£U729114_KOR_2007_C4_VP1
AY895132_CHN_2001_C4b_VP1
MHB05012.1_CHN_2017_VP1
MH716159.1_CHN_2017_VP1

77

AY125976.1_KOR_2013_C3_VP1
AY125976_KOR_2000_C3_VP1

AY125973_KOR_2000_C3_VP1
AY125971_KOR_2000_C3_VP1
o 'AY125967_KOR_2000_C3_VP1
AY125972_KOR_2000_C3_VP1

AY125966_KOR_2000_C3_VP1
AY125966.1_KOR -2001_C3_VP1
5] —AY125074_KOR_2000_C3_VP1

AY125969_KOR_2000_C3_VP1

86 | AY125970_KOR_2000_C3_VP1

95 — AF009535.1_USA_1987_B2_VP1 B 2

71 AF376073.1_SAR_1997_B3_VP1
77 % AF376119.1_SIN_1998_B3_VP1 83

B5

C1

C4

C3

Figure 4. Phylogenetic tree of EV—A71 in 2019
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Figure 5. Distribution of clinical symptoms of Enterovirus in 2019
*Other: Fever, Respiratory diseases, gastroenteritis and hepatitis etc.
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