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ABSTRACT

Purpose: The number of dengue fever cases is rising due to increasing overseas travel.
Vaccination makes severe dengue fever in seronegative individuals after vaccination when
they exposure to wild-type dengue virus. We investigated the seroepidemiology of the dengue
virus for monitoring of Korean dengue virus immunity and establishing the prevention of
dengue infection.

Methods: The study was based on 446 residual sera collected from 98 infants (2 months

to 1year old), 152 adolescents (13 to 19 years old), 90 adults (20 to 50 years old), and 106
elderly participants (more than 65 years old) for other studies. Antibody levels for dengue
virus immunoglobulin G (IgG) in each age group were measured using an enzyme-linked
immunosorbent assay (ELISA). For each dengue virus IgG positive or equivocal result, an IgG
ELISA was performed for Japanese encephalitis virus.

Results: Of the 446 serum samples, only 1 (0.2%) adolescent had a positive result from the
dengue IgG antibody test. In the dengue virus IgG antibody test, 14 (3.1%) samples showed
equivocal results (10 adolescents and 4 elderly). In the 1 positive case of dengue virus IgG, the
Japanese encephalitis IgG test was also positive. In the 14 equivocal cases of dengue virus IgG,
there were 6 positive, 3 equivocal, and 5 negative of Japanese encephalitis IgG.

Conclusions: The seroprevalence rate of dengue virus was very low in Koreans. This study
provides important data for establishing the policy for preventive measures of dengue fever.
It will be necessary to continuously monitor for dengue virus immunity.
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ME
=17] OE'(Dengue fever)+ Flaw'z;iridaei]'(family) FlavivirusZy genus)—‘-’—] 7] H}C’]Eii(Dengue
virus)oll &J3f WAt 4 94 deor)y 255, WdE, 11E 9 B 59 F4o]
Ueh AlSE 39 E3do| ARty dete]oh fhof Hlsh AFEES E4 Wol
ofA| 7} x| X3t X]»Xl% ATH D7Ho| 2] A o] Ee B 7] (Aedes aegypt) 2 S EE 27|
(Aedes albopictus)©l| 23] Akt o 2 M utE|m 5 Fopa|of 2| Fof| A E&FsHE Bo] MAZH o2
ool ofd ) Ao 2 A A= Eekejotet S tiEAQl Ao oz dHA Qs
Y7192 Aol A FolME Aol & ZEFojx Qlof TE|glolrt o] ElXE
HtEEL o AR dRiol BRONE $5 Y HEr de) EEo] AT oY
el fefolle EXEIEl0] A STh. Sl el A BELZII} AT
AyF oz 97 o] BuE Fo| gie A ApAMo| Eaiske] w7l Ae)
WBAF §A57] oA, Bolet 22 WYL B2 glo] fgol-27le] Bl o3
7 £ 2127t §A15) %) ol Ao AW gy

J7192 Agstr] et Wil oz S ElAl o efA 7} 17 Wil 271 E SRt 4
2pdo] & o]Fojgitt, J&ur 20159 A3 uhAE| 2 (Sanofi Pasteur)= AlA| H 22
o 7]ufol2i A BHAl &) 28FA|ok(Dengvaxia®) S 7Nt | HRoAE AA
Hx=z oAl ol S tide® 7|9 WA HES Algstith 2=, 9719 A4
Aol G Aol MAIS HEET, ol F opy @7julolzl o] A o) FF 7]
F4 Wel 5 Itk AR7F HEERA alE R 0 WA HEL U,
ol e Wololzls WAl HE A WS i) Al sl ohet 7R A2t
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ofebd, 2 Aol A ©7] Qo] 1 9i%o] ZUbehaL Qi Ful ARl 7)< olgS
A%t B Alo] 7| 2ARE A7) g8, Lelue A% dol, Pad, 4 2 el
g 2ol A ©7]ukol ) 2ol tht So] FA) B8-S ZANISAT
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= AT 20049 7-E 2016712 WA A 2 2ASHIE HE A EH o] 1hod
FHoz JP=glon, Y A4 7IE2 71E APt 2y A APGA AA 710
HAKsHAbeE 2T 54 dee #2 A5k

o= %! 3
Aol A AgE @ o2 51t o] 7ol mhet 27] € ol A 17hE o] 71735t got 981,
13Al0ll A 194119] 73t A A 1527, 204110014 s0A19] 2738 4991 907 2 6541 ©] /2]
211069 & F 446780l A =35 A S BT o] P A1t A W o) oSy
o|glojztrfstu R&EFHY 71 HH-a A Y Hdsle] £Q1S WITHIRB number:
EUMC 2017-03-024).
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2. @o[Hto|2{A £0] immunoglobulin G (1gG) £F

DENV Detect IgG SAZATHHA G 2= (enzyme-linked immunosorbent assay, ELISA)
(InBios, Seattle, WA, USA)E ©]-8-5F0] F3 o] tJ7|Hlo]2{ A Eo] 1gG FA|7HE S sH3l T
96719 welloll @ 7] 2§23 &9 (Dengue recombinant antigen, DENRA) th 2+ &2 (normal
cell antigen, NCA)2.2 F|o] Qlom A 2 /4 RS AMESIAT S8 =5
3] A 2+l (dilution buffer) 2.2 1/100 S| A H ©7] 1gG 348 L FA iR Y LW A &
50 mL*] ZF wellol] Y31 oi2t HE 0 2 ik (plate) = B2 &, 1A7F 59 37°Co] BHZ-A]
6 M| 251 Tt ThA] enzyme con]ugate -horseradish peroxidase (HRP)S 2+ wellol] 50 mL
1A17F 59F 37°col] BEGAIZ] & 68 AJH|5 }Oﬂq ThA] EnWashE Z} welloll 150 mLA
20| sEHRS- A7 & 6H A4 5FATE, 1 & tetramethylbenzidine (TMB) 7] @8-& 75 mLA
Y AL2(20-25°C)0] Bl& 2}E51o] 108 BHSA] 7] 2L AR H-E Z} wellol] 50 mL 37181
HEAEES-S 2| A1 7] & 450 nmOl| A S8 = (optical density) S =7 53T
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3. Y2k Hfo|2{A(Japanese encephalitis virus, JEV) £0| IgG £H
A E L] dHio]2|A E0] 1gG A2 Y5 JE Detect IgG ELISA (InBios) 7] E+= UE 1|
AN z23t Y (Japanese encephalitis recombinant antigen, JERA)Y THE T (Nca)oZ
FHE] om FA X 54 tiRaS o] &35kl F& SASIU A %%J—} x2S
5|4 &5l 0 2 13002 3] A415k0] 50 mL#] 2} wellol] @ 1T}, 1417t 37°Cof] ¥ =
*1]7‘45]'0113} ThA] enzyme conjugate-HRPE- Z} wellol] 50 mL g1, 1A 7H5-QF 37°C°1| Hh
S ol MAst Tt I & EnWashE Z} welloll 150 mLW g Ao 58 A]?L
Al skt Al & T™B 714882 75 mL2 @1l A2 (20-2
HFSA1Z] & G Z]-8-98-& 50 mLA] €l 450 nmOl| A E%’E% =3 6}-0:‘1:]-

4. SHEN

SE TEEE 7] 2 A2 50| 1gG FA7HE %5171 913t immune status ratio (ISR)
Z AT W 7)uto]l A A= 1SRO| <1.65Y W 24, 1.65-2.84Y W equivocal >2.84
o FP o= 53Tt %%il"é Hlo] 2| A Eo] [gG @A 7H=1sR0] <2.02 W] 24, 2.0-5.0
2 @ equivocal >5.09 W FA 2= 5T, 242+ 0] vho| 2] Aof thgt A 7He] H] 22 Fisher's

>5
exactE °]-85t I A7 ﬁPoﬂ P-value 0.055 7| &2 2§94 & A4 skt

B Ao A AFRE FA o] 915t A H = Ttable 19 JTh PJol, HAWEFE, Al X
wol7to] A IS 7+ 0,54, 15.941], 32.041], 2l 74.6A41] 0] QL TH A 2 of oo A =

Table 1. Demographic characteristics of the subjects (n=446)

Characteristics Infant group (n=98) Adolescent group (n=152) Adult group (n=90) Elderly group (n=106)
Age (yr)
Mean 0.5 15.9 32.0 74.6
Range 0.2-0.9 13-19 20-49 68-85
Sex, No. (%)
Male Unknown 93 (61.2) 36 (40.0) 56 (52.8)
Female Unknown 59 (38.8) 54 (60.0) 50 (47.2)
https://piv.or.kr https://doi.org/10.14776/piv.2018.25.e9 134
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Table 2. Seroprevalence results of Dengue IgG ELISA in infant, adolescent, adult and elderly groups

Variables Infant group (n=98) Adolescent group (n=152) Adult group (n=90) Elderly group (n=106) Total (n=446)
Negative® 98 (100.0) 141 (92.8) 90 (100.0) 102 (96.2) 431 (96.6)
Equivocal® 0 (0.0) 10 (6.6) 0 (0.0) 4(3.8) 14 (3.1)
Positivet 0 (0.0) 1(0.6) 0 (0.0) 0 (0.0) 1(0.2)

Values are presented as number (%o).
*Negative, ISR of <1.65; TEquivocal, ISR of 1.65 to 2.85; *Positive, ISR of >2.85.
Abbreviations: IgG, immunoglobulin G; ELISA, enzyme-linked immunosorbent assay; ISR, immune status ratio.

https://piv.or.kr

Table 3. Comparison of serological results of Dengue and JEV IgG ELISA for 15 Dengue positive and equivocal serum

Dengue IgG ELISA JEV IgG ELISA

Positive Equivocal Negative Total
Positive 1 0 0 1
Equivocal 6 3 5 14
Total 7 3 5 15

Abbreviations: 1gG, immunoglobulin G; JEV, Japanese encephalitis virus; ELISA, enzyme-linked immunosorbent assay.

2 QA AU FA71 935 (61.2%), 79 -2 36T (40.0%), B 1= Q12 56T (52.8%)
Aok 1 9] T sy, 2L I JIY, A7|E By 52 JJIAEY R}
HiAE E & o] &3 2 A7) wiZoll F7HE 1T 4= glUTh

Zh Aggato] w7lutolE A 1gG FAH HAF 2t F 446 T HAE oA 195(0.2%) 5k

J o= upgttt. ) 7]Ho] 2| A 1gG A A ARA] equivocalS F 446 3 147 (3.1%) 2 =,
AU 1527 FON A 107 (6.6%), =1 1067 FollA] 47 (3.8%)°] sl dstH oH, okt
g AgRlFoA= AL} (Table 2). F7]HIo|2 A 1867 YA equivocalS E QI HIES
B OF(0.0%), HAWETH(7.2%), /dA(0.0%) B = 1H(3.8%)° 4] F-2]5h 2ol & Ho|7|
EATHP=0.73).

7o A 1gG F/d 2 equivocalo] U2 ZA| o] Shsto] A2k Hiol2| A 1gG HAE
Al B85ttt 1L A | 7|Hlo] 3 A 1gG ¥/ o] U2 17 ol A Y2 HFo] 2 A 1gG g0l
Ut} @7]Hbo] 2] A 1gG7} equivocal ©] U2 14750l A= A2k ¢ BFo] 2| A 1gG P40l 6
4 (42.8%), equivocal®] 3 (21.4%)°] A1 242 57 (35.7%)°] AT} (Table 3). B 7]0fo]Z A
equivocal U2 14750l A J2k| G Hio|Hq A [gG7}F 5/ 0] U2 AA|e] AP R Z=HAad 2
™ 15.14], 1714001 ¥, =21 37 (71.04, 76.0A1, 85.041)°] ATk (Fig. 1).

1%

2 AollM = Eefelotet 7 ARl doiA|g Aoz A AAX =z 14y 2At
29} z]9do] B E] 7 Q= &) 7|ufo| Ao ths) 9-ajukal AZsE o, A, AJQl W
ol Aol A A H{E&3 AT 1L 23} d)7|Hto] 2| A £o] 1gG FA| Aol A]
OiR-2e 3¢ A E BERfotA e A2 2 YEGIL equivocal ©]442e] A ¥R EQl
AL Aol 119, leQlo] 41 0 2 ol F AJQIFof| A= YA | equivocal =F AT

7] 0] FEHA| % (endemic area)? 5 FHT7L0] BoI5t Ao A= o] Hr} L P
o

FdES BT, 7 vpetatct Aggol E}E} 2to) & Bt A7y Eo] 2] 2] 707g ol A JJL
14,0002 H T A7} 2 0] A1 292001 00i 5-2]91,0687 2] A0S thAF O & 3+ JLoj| A,
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12 -
W JEV IgG positive
10 1 B JEV IgG equivocal
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JEV I1gG positive 1 6 0
JEV 1gG equivocal (0} 2 1
JEV IgG negative 0 2 3
Dengue IgG positive Dengue IgG equivocal

Fig. 1. The result of JEV IgG ELISA for 15 Dengue positive and equivocal serum.
Abbreviations: JEV, Japanese encephalitis virus; 1gG, immunoglobulin G; ELISA, enzyme-linked immunosorbent assay.

0-971 9] W7]rtolg|A FA W/dE2 32.5%A L, 1075410l sl ot= 0.77%% F/d=
HQl & 6A| o] F Aotof| A EH P& 6.7%NAH G Hol Z715he Y-S BT 2009
& Yew 521 4,1527 2] /JQ1 T Aol A, 18244 H]WA FH-L2 Q) AGFoll A= 17.2%
ARt 7]ato]| 2 A LgG Yol o, S7HE Ad 1t i) 7|Hfo] 2| A TpA ZF Aol of] 523t
HAZF A& Bl U} 7| o] FER O| A AP E0] 44%7HA] o] B aLH Ql ol A=
20109 Ukey 50| 0A|RE] 30t FHF AF7HA] 13152 th o2 S ATLof|A], 31.3%00 A
FEEEIJN PG FAEE 0] =2 AP E2 15304 2 31.7%, L THS- 2. & 5-94] 0 A+=19.5%
oM F= BHATH S5 A BAQ1 7|d T E A9 ARt ofztH]o}o] A +=2016
WA Jamjoom 5-2]1 3-80A1| 714 1 939,1& &3t Aol M, 54 AFAEol| A 7| Hfo 2 A
1gGE S HA QA T FEE2 47.8% E} gt ) 7Htol 2| A0] 3 F/d&-2 Yol et

H|g|sto] F7}sh= ”4444741 S 7Hxith o2 st AT ES & uff FEHRI A HolA= Aol
7ol whet Al g ol St L 4 O‘EP.

S S 32 ) 71D o] EEHE AdEl oY ATk TheFsE 2] 0 2 9] 3 2] of 3 o]
S7tetA ol A9 2 RE fUH W7|d A Bl 3 S7Feka Qlrke gt
FUoll = 7|8to]H A5 uh7shs AE SR 7|7F SRS QLA 7| 587 TS o d T2
kAL A= Aol A A7) Aol Ui 2k E2Fete] tigh 92 o] F4x2]7} obA| 1L
At A28 250 2 2001 67504 2015 255%‘, 2016'd°fl+= 31375 9]
MaElo], 20158 FEotAlof ] o 2] Z7tollA] A7)k (Bl Nino)3/de] YT 2 ©7|d
Aol Z71gtel e = ulell A = 20151 109 o] % s 27 SR S7lskAL Qe Ao g
sttt o] Eioax U @7|d A} B2 QAT 2014ERE 20161371
o] g3tzA7} o] o7 70371 S AR ot EAS BAGS o, Ade
o] ojAJ Bt} i gho] EHAY5E a1, AT-2 20, 3007t A ©HAY 9] 509014 2FA|5FS] Tt
&2 ‘—HJ A eHA] FHlol wet Fuie] ®7]ubol2iA EA et FERRI A1}
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Aol AgofA] & Be7) Eold Zog 7|gEch a8y oS He 2y €3
ot A Aite FEsih 2 A9 ZollMe P B equivocal B3 F 134194
A AF TN A] 7.2%, 6541 ©]AF Q1o A] 3.8%% O L} AJQlTol| AL glo], & 3.3%E e
FdES Bk ok AT F7tof whE P B89 52|35 St oflEso] 4/dst
Z10 2 AR = EX A Zof| A 25t A BR8-89 Z7H= HoF] gktet, whakA
B o ro] ujx} Hto] @-a|utet ol L3 tholl tis i BA B4l = A 22 uet =7 d
2y 271 Ao = st A BEf-8o] njn|sty £ Ay ESte] B S Holx]
%22 7| &2 S 71 9] ERSLE Sy o] S7tsh= Alo] obd /<ol
oJ3t Z7twjE o2 AYZhE

@792 g utatolA] 1995 sH& 3ol A3 BEE T Axf7bA] gy o s
Hug Ae gl 25 dfejoA fAdEdntry §d F4 A7Hs 90% ©l/dol
SEotAlote} Hotalotgit, ArHe| 2R 2tgof M2 sfelofsy FILE A 100d
et 71 B 4= 108 7FF S7Fsto] BAI7F A SE 2001 6710] R Ziof] v 8,
Z 11 20161 31374742 7| S35to] FAS S7HE BolFQlohw d/dolA &3] AL
g|E) = 2E PAZ5 70| 20131 52771, 2017 5317 H 1L A} v wshHe 7| B
A47F o & F2Ax] Azke 4 Qi) HH HEIHFAF SAZE 2013 Q!
E271,484%F o] Y=t 0] F- 2k 90%7} oFA] oF-& o] 851 3L 11 7H2-H A o &= 4007t
o] FidotrotE oy sh 7 0 = FAbEITE A Q1 of S Rpol| A] B 7|Hfol 2 A Y2 R4
AdT} S/ 7ol 1:0.80014 1:3.39] H| & & H 1 H A& 7HekstriH > @2 uetol A A A

o
T E
7]utole] 2 ZrelAk BaE fxurh 4 o Be Ao 2gH

2 Aol A |7|dfol 3 A &FA Q] EAollA f-utetell A Sdkstal | 7]uto] 2 At
22 Eciajatolg Ao &5k AEE Y Hiolg| Ao Tigt FA| HAME F7H= Al35}o
y7|vfol 2] Aof thgt FAl|eke] wAtvts F g A Ao EQtt T Axt | 7]Hio g A
1gGO| equivocal ©]42] HH3-& HolZE 157 = 66.7%2] 10704 L& %Y Hio]H A IgG
ol equivocal ©]/2] ¥F-g-2 EFJTHY 79, equivocal 39). 7| Q HAgo] ol vk
2 olel fAdzQl Sl Aol A 22 EetH|vto| 2 Ao &6 P2k Q] Hio]2| Ao
2 e F7dtolH A FA| At i Al wabARES9] TS
AARRHT f-Eluehs 19718 22 iAol =)y o] %, 19s0d] =
9

t

Hir
rlo
o

1
S AP 0 & AR o2 o] Aot W A AdEo] Hi Al HAZ
2 404 o]/Fe] A FolAN = &2 F3AHE HRstil = A= B
RFch 2 2007 Thai 52901 25 Axof t/d Ao A = 4.6%2] HA A L&

IgG AT ASE oy 7| Bt d2 ¢ W o] Ef HIEFe] Aol A AXIE2
o] 7]dtolz|Ao] o3t watHr-S o 2 Qg AutE siA5igict. & Aol A & DENV
equivocal £+ Y/J 02 L2 155 Fol 108 0] JEV YAF o2 LghOo ™ DENV F/J o2 L2
A& JEV FAHLE Yot waRhg-o] 7hsAdo] F Ao AzbETh 184151 582
JEVOl 2/do] Ugto s e]ojdi ey, IS4 52 BEE & 4= glo] F71 EA]o] "t o
gehret @3 st AdE] 240 7Hs & Aol
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M Z7(antibody-dependent enhancement, ADE)RFMH3-O 2 ZA}0] ’}315_ 9714 s
A Aol Fo] P ool o BY Yol 2 FEE YEIHE w2 Bk
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=Rle) ot AYwe o= rjHiolg Ao tidt Mg S
ARZ ulE = 4 At §HA| % AFolA Rt B2 24 AT
st7lolle A A o2 O o A% W ol AR o] . s el ol
AN AEHAA G A2, = "% A2 SASHA 22 o] 9l=
+ A Aol e, thidxke] sl S il A B2 R
Bagol AAE $5 Uek. T, £ @FE Wlolel BHY 148 Tl
23 4 ik 2122 Wletolel A B 1aol et G BAS M o
2 7)ol 27] ) 1 7] o] 2 8 & o ke ARl vl
Zo} ShA B Te] 39 S8 80 Wi 2 A|2o] ofiz} o] 9]
olHem F3 A A% (plaque reduction neutralizing test, PRNT)- gL
80 Bl B BRI Q3 AT TN BLAL 4402 A
SO, 2 €701 AR Y7|5Hol2l A lgG ELISA 7| ES] U} S0l £ 242
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