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Abstract

Monitoring of malaria vector mosquitoes and their Plasmodium vivax infection in the
Republic of Korea, 2015

Division of Medical Entomology, Center for Immunology and Pathology, NIH, CDC.
Lee Hak Seon, Roh Jong Yul, Ju Young Ran

BACKGROUND: Plasmodium vivax malaria had been endemic in South Korea until the late 1970s. The eradication project by the
government led South Korea to be declared malaria-free in 1979. However, P. vivax malaria re-emerged in 1993 at the northwestern
demilitarized zone (DMZ). Subsequently, P. vivax malaria patients rapidly increased to the highest level of 4,142 patients in 2000. An
intensive national control effort gradually decreased the cases to its lowest level of 385 in 2013. But the malaria cases rebounded in 2014 with
558 cases and in 2015, with 628 cases. As one of the malaria surveillance agencies, Center for Disease Control and Prevention (CDC) has
been monitoring malaria vector mosquito density and P. vivax infection since 2009.

METHODOLOGY/RESULTS: Mosquitoes were collected at 35 sites in Incheon, northern Gyeonggi-do and Gangwon-do using black
light trap daily from April to October 2015. Collected mosquitoes were sorted into two groups, malaria vector mosquitoes (4dnopheles spp.)
and the other mosquitoes. P. vivax infection of malaria vector mosquitoes tested by polymerase chain reaction (PCR). In 2015, a total of
57,926 malaria vector mosquitoes were among 138,119 mosquitoes. Three P. vivax positive pools were detected among 1,556 pools (13,745
individuals) and its minimum infection rate was 0.22.

CONCLUSION: According to the monitoring result of malaria vector mosquitoes, early summer (June-July) is appropriate for a malaria

elimination campaign until September. Further, public campaign and patient care should be maintained in endemic regions.
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Table 1. Collection sites of malaria vector mosquitoes

Collecting site

Province or
Metropolitan
city

Locality
(related institution) For monitoring malaria vector For monitoring
population density Plasmodium vivax infection

Seonjuji-dong, Gyeyang—gu

Bupyeong-dong,

Incheon(Institue of Public Health Unnam-dong, Jung—gu Yeonhui-dong, Seo—gu Bupyeong-gu

and Environment)

Baekseok—-dong, Seo—gu

Sungnoe-ri, Songhae-myeon Daesan-ri, Ganghwa—eup”
oljeong-ri, Songhae—-myeon
Incheon
Geumwol-ri, Seonwon—-myeon
Ganghwa—-gun(Health Center) Seongmo-ri, Samsan—-myeon -
Wolgot-ri, Ganghwa-eup*
Daeryong-ri, Gyodong—myeon
Daesan-ri, Ganghwa—eup*
Wolgot-ri, Ganghwa-eup*
Sau—dong”
Gimpo-si(Health Center) Sau-dong* -
Magok-ri, Haseong—myeon
Beopheung-ri, Tanhyeon-myeon*
Josan-ri, Gunnae—myeon
Paju-si(Health Center) Beopheung-ri, Tanhyeon-myeon* =
Majeong-ri, Munsan—eup
Baegyeon-ri, Gunnae—myeon
Military site 1, Jangdan—-myeon
) Paju-si(incheon Airport National B Military site 2, Jangdan—myeon _
Gyeonggi=do  yarantine Station Gimpo Branch)
Inter Korean transit office,
Jangdan—-myeon
Goyang-si(Deogyang—gu Health o B _ _
Center) Daejang—dong, Deogyang—gu
Dongducheon-si(Health Center) ~ Habongam-dong - -
Uijeongbu—-si(Health Center) Sangok-dong = =
Pocheon-si(Health Center) Giji-ri, Sinbuk-myeon - -
Yeoncheon-gun(Health Center 5 a _ _ Namgye-ri,
and County Hospital) BT, SIS Eu T Gunnam-myeon
Daema-ri, Cheorwon—eup”
Cheorwon-gun(Health Center) Daema-ri, Cheorwon-eup* -
Haksa-ri, Gimhwa—-eup
Hwacheon—gun(Health center and . . _ _ _
County hospital) Sineup-ri, Hwacheon—eup
Gangwon-do Inje—gun Health Center Deoksan-ri, Inje—eup - -
Yanggu—gun(Health Center) Guam-ri, Nam-myeon = =
Jinae-ri, Sinbuk—eup
Chuncheon-si(Health Center) - -
Jungangno 3-ga
Goseong—gun(Health Center) Myeongpa-ri, Hyeonnae—-myeon = =
Total 85 20 16 4

* The sites which were monitored vector population density and P, vivax infection simultaneously
T The sites to check a trend of vector population density
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Figure 2. Weekly incidences of malaria vector mosquitoes collected in 2015

AAlsHtHTable 1), aid AAAHAA 20154
&2 gejejol ¢ol 2 dinte] Ao =
79 1FQ28F AP A deteloh iR lolA HEE L om
A7IMEEA At shddderE|ore] small subunit
ribosomal RNA(sstRNA) §-91°] 4714 g1 x|s}3ict. olof
74 2329720 3F(B0FANE 22t 1 poold wakelop
AZol A== TRH R UFRE 44570 3154}
&<t & 1,561 poolx A 3 poold] S el
0.22% UeptthTable 2). 2 3¢ 59 4%
ZAbE 2ARAA S et wizie ] A AHAIS=9
Z7}o) whet AloFo] Z71sleit) 20131 % 138 pool, 20144

1,398 pool, 20159 1,556 poold Aldslglon 1 2 kg

HEd AR

AL

A3

==

20139 4 pool(HY thute] 3 pool, SFAFE] 1 pool), 2014 20
pool(#H= T2teieh 2 pool, ZAHITH 9 pool, HEEUAHFA
743} 93] 6 pool), 20159 3 pool(HY diuiz] 3
Aottt AEYe] $71E 9 ¢

AAIR oFg ol BoluRle Yottt ®eh 2

o ArEL Hx PFAIIU AL ABAY] 2ol

3 pool,
pool)S 7 )2 AZo) sl e
l-:-o]-zﬂ;(]u

34zt

386

AR S Aoyt AFFR1 WAy oF Tt AXAE 4=
E51aL 28, 30, 3159 A 3¥ = 249

i o
Bk weteloba el B AnE Botel o5

HOFS wj, Watgo} ujrfmr)e] W Z7je} tlEo] Tatzjo}

AEE B7E BESE 4719 69 WY 7Y Eulli
WATET Afelgolo] et FHBE 5 ofE ek

g}, ool

Jetslors o= weaEn weelolgal e goR
wefelol iR y] WESh 9% 49 1S FAG) gt
AR St wekeloh S Wy Aejnt AR YA

ZAS =3 walelol vy o &0] AL E o] 1A} sk

st By

mlo



Vol.9 No.21 PUBLIC HEALTH WEEKLY REPORT, KCDC

Table 2. Infection rate of P, vivax in malaria vector mosquitoes

- No. malaria vector No. tested No. tested Plasmodium
Collection site mosquitoes / Total malaria vector e vivax positive
collected mosquitoes mosquitoes Pl pools

Seonjuji-dong, Gyeyang—gu 326 / 3,303 326 44 0 0

Yeonhui—-dong, Seo—gu 170 / 2,561 170 27 0 0
Incheon Baekseok—dong, Seo—gu 351 /5,201 351 45 0 0

Daesan-ri, Ganghwa—eup 4,210 / 15,536 2,422 251 0 0

Wolgot-ri, Ganghwa—eup 7,377 | 47,213 2,473 255 0 0

Magok-ri, Haseong—myeon 85 / 937 85 17 0 0

Sau-dong 776 / 3,500 776 88 0 0

Beopheung-ri, Tanhyeon—-myeon 578 / 1,905 578 70 0 0

Josan-ri, Gunnae-myeon 3,485 / 5,884 2,014 210 0 0
Gyeonggi-do Baegyeon-ri, Gunnae—myeon 1,245 / 4,464 1,245 135 0 0

Majeong-ri, Munsan—eup 658 / 2,526 658 81 0 0

Military site 1, Jangdan-myeon 86 / 157 86 19 0 0

Military site 2, Jangdan—myeon 257 / 438 257 39 0 0

L”;ﬁé?;r:‘ifn”ygggs” office, 198 / 662 198 33 0 0

Daema-ri, Cheorwon-eup 1,883 / 8,559 1,782 203 3 1.68
Gangwon-do

Haksa-ri, Gimhwa-eup 324 /2,195 324 44 0 0
Total 22,009 / 105,059 13,745 1,561 3 0.22

*1 pool = maximum 10 specimens
+ Minimum Infection Rate (MIR) = (P, vivax malaria positive pools / total mosquitoes tested) x 1000

near the Demilitarized Zone in the Republic of Korea, 2011,
Am J Trop Med Hyg 88(1): 24-28.
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" Current status of selected infectious diseases

1. Influenza, Republic of Korea, week ending &
May 14, 2016 (20th week) ol
° 2016¥1% A205 QIEFRANACIALRAL B2 Llefiiat g
1,000 6.3 2 AT 7) R i 5 |
o A0l oHE 2207 F 15768BAHINDG  § g1
pdm09% 174, AH3N2E 14, BY 137)lo] A& g
5 2016.1.14, QIBFQA faAFeln e = 2
% 2015-201687] 37122 11,31 (/1,000) 27 baseline(113)
10 - T e G\
e e e e s e s e

36 38 40 42 44 46 48 B0 52 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 week

s 2015-2016 e 2014-2015 2013-2014 ~==2012-2013

Figure 1. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 2015-2016 flu seasons
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A/H3N2 WS A(not subtyped) WSS A/H1N1pdm09 M B == percent positive

Figure 2. Number of specimens positive for influenza by subtype, 2015-2016 season

2. Respiratory viruses, Republic of Korea, week ending May 14, 2016 (20th week)
° 20161 A|205= Z5713A0l gl 5-AX; AARER 61.4% O] Sg7|HtolH ATt A
(&t 455 ot 224709] T57183 A0l gk -4 AARE RS vrERR AL 9l)

w FESAlE FHEAc nE W7k

2015-2016 Weekly Detection rate (%)

(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV

17 72.8 8.0 6.3 0.0 28 5.4 16.1 4.9 9.4

18 72.8 8.8 1.7 0.0 12.6 46 15.9 5.4 13.8

19 72.9 7.1 12.4 1.4 9.5 5.2 20.0 6.2 11.0

20 61.4 6.4 16.8 1.4 6.8 4.1 12.3 2.7 10.9

Cum. 66.6 5.9 3.9 2.8 27.9 5.3 11.0 2.1 7.7

2015 Cum. v 52.6 4.9 6.2 3.0 14.4 2.1 17.9 2.3 1.8

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, [FV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

3 Cum, : the rate of detected cases between Dec. 27. 2015 — May. 14. 2016, (Average No. of detected cases is 224 in last 4 week)

V 2015 Cum. : the rate of detected cases between Dec. 28. 2014 — Dec. 26. 2015,
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3. Hand, Foot and Mouth Disease(HFMD),
Republic of Korea, week ending May 14,
2016 (20th week)

* 2016\ A20F oAb a2 oAt
1,000 10,50 2 AE(77) X} =7}

# T2 20099 69 HAAEYOR Ao RRAAAAR Y

400

L0 e L

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

e 2016 — 2015 — 2014 2013 2012

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

www.cdc.go.kr
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 14, 2016 (20th week)*

unit: no. of cases’

o i O @ 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
e A average' 2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera - - - - - 3 - 3
Typhoid fever 1 53 5 121 251 156 129 148
Group Paratyphoid fever 2 19 1 44 37 54 58 56
I Shigellosis 3 36 2 88 110 294 90 171
EHEC 1 14 2 71 111 61 58 71
Viral hepatitis A 147 2,163 61 1,804 1,307 867 1,197 5,521 China(1)
Pertussis 4 54 8 205 88 36 230 97
Tetanus - 7 - 22 23 22 17 19
Measles 8 42 10 7 442 107 3 42
Mumps 521 5,913 383 23,448 25,286 17,024 7,492 6,137
Grg“p Rubella 2 4 1 11 11 18 28 53
Viral hepatitis B (Acute) 10 151 5 155 173 117 289 462
Japanese encephalitis - - - 40 26 14 20 8
Varicella 1,446 20,268 987 46,330 44,450 37,361 27,763 36,249 Nepal(1)
Streptococcus pneumoniae 14 228 3 228 36 = = =
Malaria 20 74 12 699 638 445 542 826 Thailand(1)
Scarlet fever’ 257 4,257 80 7,002 5,809 3,678 968 406
Meningococcal meningitis - 3 - 6 5 6 4 7
Legionellosis 2 46 - 45 30 21 25 28
Vibrio vulnificus sepsis - - - 37 61 56 64 51
Murine typhus - 3 - 15 9 19 41 23
Scrub typhus 54 429 8 9,513 8,130 10,365 8,604 5,151 Vietnam(1)
Gr](lplup Leptospirosis 1 21 - 104 58 50 28 49 Vietnam(1)
Brucellosis 1 9 1 4 17 16 17 19
Rabies - - - - - - - -
HFRS 9 109 3 384 344 527 364 370 Vietnam(1)
Syphilis 22 552 17 1,006 1,015 799 787 965
CJD/VCJD 1 19 1 33 65 34 45 29
Tuberculosis 801 12,554 739 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 26 329 18 1,018 1,081 1,013 868 888

Vietnam(7), Philippines(4),
Malaysia(1), Thailand(1),
Dengue fever 20 179 2 255 165 252 149 72 Sri Lanka(1), Cambodia(1),
China(1), India(1), Fiji(1),
Taiwan(1), Southeast Asia(1)
Q fever 7 26 = 22 11 11 10 8  Vietnam(1), Indonesia(1)

Group West Nile fever = - =

|

|

|
=

|

IV Lyme Borreliosis 1 9 = 9 13 11 3 2
Melioidosis - 2 - 4 2 2 = 1
Chikungunya fever - 2 - 2 1 2 - =
SFTS 1 5 1 79 65) 36 = =
MERS - - - 185 = = = =
Zika virus infection 1 4 - - - - - - Philippines(1)

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 Ist week to current week in a year,

* The reported data for year 2015, 2016 are provisional data but the data for years 2011 2012, 2013 and 2014 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.

¥ 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 22l (043) 719-7176
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Table 3. Reported cases' of national sentinel surveillance disease in the Republic of Korea, week ending May 14, 2016 (20th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 uer‘na.r Current  Cum. E? ug;.r Current  Cum. SC ugr Current  Cum. 50 ug;r Current  Cum. 50 ug;'r
week 2016 >V week 2016 > week 2016 > week 2016 O week 2016
average’ average’ average’ average’ average’
Total 2.3 16.7 18.7 1.5 6.2 5.8 2.0 12.9 10.8 2.3 13.6 12.0 1.8 8.5 7.9

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 291 (043) 719~ 7168, 7178

58 57 ol

(Table 1) At 5A7F QbAysH ‘?3737:}05‘:‘*?—} 20169 i F 23S vlwst 2, Current week = 20169 g F2] AnA-E
el "Cum, 20162 20169 1533E 3 F7HR9] YA A4 18]1 5—year weekly average = A|d 58(2011-20154) g F2]
A A} o)A 2F, o]F 2F9] ANASF(E 25F) HHo 2 AXMHEL: 18j2 2 Current week @} 5—year weekly average;2] Alil
A5 vlashH OH‘:P - o AR ‘Iﬂu‘«l A1l 2 ]l & 4= Slok Motal no, of cases by year= A'd 5¥7t s 7™

A Yetl= 2 SAlol A=l dke vas & o itk
of) 2015 12322 '5—year weekly average(bd7t & Hit),= 2011HEE 201532 10F:2E 143:7KKQ] Al 7445

& 2532 Lz gfe 2 FHoliRint,
* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

103 12 13% 143

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

20144 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

_________________________________________________________________________________________________________

HE Cum, 5—year average;2} 'Cum, 2016
o} v w7} 7551t "Cum, 5—year average =

Y
N
1o
o
£l
o 4
ST
MY
4> oE

H] w5 5“11 729 #ﬂ Ala1 Zi of off
A 5E(2011-20154) F2ke] E7)71 A1 .
(Table 32 EEA| Aol tfgt AludSto =2 Xt WAYFAS Al&sl| Thetsl=t] Zgo] Hct
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