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ABSTRACT

Purpose: Epstein-Barr virus (EBV) infection is related to infectious mononucleosis or
nasopharyngeal cancer, and its epidemiology may change according to the socioeconomic
development of communities. This study aimed to evaluate the recent epidemiology of EBV
seropositive rate in Korea.

Methods: We retrospectively reviewed EBV serology test results obtained from a part of clinical
care at Samsung Medical Center, Seoul, South Korea, from January 2000 to December 2017.
Results: The EBV seropositive rate in 26,527 subjects during the study period was 81.0%
(21,485/26,527): 44.4% (2,716/6,122) in subjects aged 0-9 years, 75.8% (2,077/2,739) in those
aged 10-19 years, and 94.5% (16,692/17,666) in those aged >20 years. The EBV seropositive
rate decreased from 89.4% (8,592/9,616) in 2000-2008 to 76.2% (12,893/16,911) in 2009—
2017 (P<0.001). Especially, the EBV seropositive rate in subjects aged 0-19 years significantly
decreased from 2000-2008 to 20092017 (0-9 years, 62.8% [1,172/1,866] in 2000—2008 and
36.3% [1,544/4,256] in 2009-2017; 10-19 years, 83.8% [745/858] in 2000-2008 and 70.8%
(1,332/1,881) in 2009-2017) (P<0.001).
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Conclusions: The EBV seropositive rate in children has decreased in the last 20 years. As the
age of patients with primary EBV infection increased, there is a need for interest in clinical
manifestation, such as infectious mononucleosis, in adolescents and young adults.
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HEEH
od

= A= 200015 20179714] 181 FF A M= ol EBV A AHEBV-viral
capsid antigen [VCA] IgG, EBV-VCA IgM)E A3t A A3 o] SRS tjAt o 2 Epv A &F
ME8 55- o7 BAstg o o]l AP A28 L [RBL] £915)of A= Q) ‘:]'(Samsung
Medical Center IRB No. 2020-02-097). °| & 5 ¢|=-91 2}, EBV-VCA IgGL}‘ EBV-VCA IgM %
Tto] oty 2} EBV-early antigen (EA)2} EBV nuclear antigen (EBNA) IgGS =5 Al S gt 2kzjo]
A 71 ZAFA D7} EBV-VCA IgM 3-2 EBV-EAC] 9FAJ o] M A EBNA & A] YAl Yol = B15ta
EBV-VCA IgG7} 24 0.2 &1 H A58 ALthAlol| A A 95t th A37]7F 59 ERV &
HAAAS o] ¥ A5t LS 0] A Sofl e 2 2 AAPA TS AElstglon )7t o
o) EBV 3| HAALE A5 352 A 95t
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A FEL2 0-94], 10194, 20-29A1], 30294, 40-49A], 50-59A, 60—-69A1], 70-79A1], 80-89A|,
90-99X1 & 7|= 2 2 27513 21, 0-941 2] 74 2 14| 1| eH0117]¥), 1241 (12-3571E), 344
(36-59719), 5-6A11(60-83711Y), 7-94ll(84-119711¥) 2 F=7} A & X 51U 2o 5%
Fa7F e A, Feue GG R Foll At Aol e ATt AHEL] AFA
9 AL A3 A o] 2 A g EC] Abo| = 25kt

AP} 24 EBV-VCA IgG B2 EBV-VCA IgMO| YA 02 B ITH SX}5S EBV A F/dQl
== EFo ATk

EBV-VCA IgM, EBV-VCA IgG, EBV-EA, EBNA IgG= EBV & of] ALthAatAte] &3-S Hh-3-A|7]
=, 47} 234 anti-human immunoglobuling §H-5-A|7]21 of 7]of] 7| A3} B A E 7}a}h
of §40] A-goj o3t vh-g-2 £ upol A 745t serum U9 FAIE HE5H=

linked immuno-sorbent assay (ELISA) ' © 2 A]3§5}-31 O ™ Bio-Rad EVOLIS Twin Plus System
(Bio-Rad Laboratories, Inc., Hercules, CA, USA)= AH-&-5to] HAS X839l the

S A|sH2] 2442 1BM SPSS Statistics ver. 23 (IBM Corp., Armonk, NY, USA)& AF-8-5F0] A=
EBVEA Y E-2 2 testS A3 F Bonferroni correction Al 3 5F0] EA151 01| AL A3
Al 7)ol w2 EBV @A Y/ E 2] HEtol| thgh Bf =12 +2] H] 3l AJof|i= 42 test for trend, Linear
by linear associations A 35t 74513 Tt

221t
1. 84 SME0| BT

%2657 2 Ay o2 B4-& 35t oM o] 5 F FAH=10,695, oI A H= 15,832 0| L,
A A= L2 334Ut (Table 1).

Table 1. The Epstein-Barr virus seropositive rate of all ages

Characteristics No. (%) Seropositivity (%)
Sex
Male 10,695 (40.3) 8,526 (79.7)
Female 15,832 (59.7) 12,959 (81.9)
Age (yr)
0-9 6,122 (23.1) 9,716 (44.4)
10-19 92,739 (10.3) 2,077 (75.8)
20-29 3,137 (11.8) 2,943 (93.8)
30-39 3,844 (14.5) 3,653 (95.0)
40-49 4,180 (15.8) 3,981 (95.2)
50-59 4,083 (15.4) 3,864 (94.6)
60-69 1,966 (7.4) 1,834 (93.3)
70-79 397 (1.5) 364 (91.7)
80-89 57 (0.9) 51(89.5)
90-99 2 (0.008) 2 (100)
Study Period
2000-2008 9,616 (36.2) 8,592 (89.4)
2009-2017 16,911 (63.8) 12,893 (76.2)
No. of patients 26,527 (100) 21,485 (81.0)
https://doi.org/10.14776/piv.2020.27.€18 19
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Fig. 1. The EBV seropositive rate among children 0-19 years old.
Abbreviation: EBV, Epstein-Barr virus.
A A AL AFAEe] A PA] E-2 81.0% (EBV-VCA IgGRF 4Ad Q1 732 78.2%, EBV-VCA IgM‘:']'

¥ 742 0.6%, EBV-VCA IgG 2} IgM =7 ¥ 74

5% 1.9

ol ke A9 o 75 Blasi i, 0-9412] EBV A F/dE
Al 228719 FA| FdEol 75.8%= F716E oM, 7204 0]/4d2] Aol = A I

£-90] 94.5%% TH(Table 1).

0-104]9] ok 29 thYAFE S Al B, FA)

9%) AL, o=

LH/\]-O

o] 44.4%%E Zlof B]3} 1019

£0| 140 A 24.8% 2 71 WoLt o]

T 271 HE Rolol, T 6HIRE = s0% 0l 2] B4 FAEE, oM ol TR E 0% 0%
o] g l Y ES HATH(Fig.1). T 1271 m]Rte) ot thgASoll M= 7717 St A+
1497 7 GA FEol 90% o4O 2 GO, o] T A4 HO R YA FHEL Y
e —%Aﬂ% Ho|H 117} ol = 17.1%2 &1 = i th(Table 2).
Table 2. The Epstein-Barr Virus seropositive rate among children under 12 months old
Months Subjects Seropositivity %
0 721 684 94.9
1 109 7 65.1
2 140 42 30.0
8] 72 24 33.3
4 72 16 22.2
5 53 n 20.8
6 81 20 24.7
7 86 18 20.9
8 72 13 18.1
9 97 21 21.7
10 78 18 23.1
n 82 14 17.1
Total 1,663 952 57.3
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Fig. 2. Changes in the EBV seropositive rate during the study.
Abbreviation: EBV, Epstein-Barr virus.

A A Zoll A EBV A of] T gk AR A3 A 7]of] w2t EBV A B/ E Y] W= 24 B
H, 2000 FE] 2017 G 7HA] A G/ E-2 2 A 68.5% (20130l A] Z| T 91.9% (2007'H) AF
o] gelEglon A37]|7HS 2000-20084, 2009-2017H O & =0 BA519 S uff &
A FAHE] HEah2 2+ 89.4%, 76.2%% SAH 02 F-2]u]st 2}o] & K th(p<0.001)
(Table 1). A7|7HaQt ZF Aol A EBV A FAES] HSHE AT EH, 5] 204 v
Tl A 2000-2008E 0] H]3H 2009-201712] EBV FA| YA EC] FEA|A AT
(P<0.001) (Fig. 2). Aol 2 A Y E2 89.3%C11A 96.3% Ato] 2 I E =t #| 5
T£7196.3%E 71 A UEFS O AZE A 7F89.3% 2 2 7MY 2 G A H /a2 HI

C}(supplementary Fig. 1).

2. Aozt o|Hof| 2814 HnEl LS| EBV EX| M E D} 2 At H|w
1992-1993 1 of] U 4012 thAto 2 AJ3st oh 522] Aol A FA] 7473 0-94] Aot
©] EBV-VCA IgG Y/ E-2 77.6% (76/98)°] It} & & ol L3t 5 o] AotE2o] Autet
H| 2 Al 101 5191 200219 9] | A E-L 61.1% (99/162)°] 2™, 201 F Q1 2012\ ol =
28.1%(149/531) 2 745+ TH77.6% vs. 61.1% vs. 28.1%, P<0.001) (Table 3).

F7h2, 0-94| Ato] o] A th AR 14 Bl R, 124, 3-4A4], 5-641, 7-9M| 2 Al -2 8F51Ho] 1992-
19930 B0 H FA| FAHEL 2 A9 2012 FY AP oAt A FAHES H| L
Shleh. 14 Bk A| ot U A ALwtofl A = A A E0] AR 2= o5k &
ASFATHIA BITE: 70.0% [21/30] vs. 45.8% [66/144], P=0.08; 1-2A1]: 60.0% [6/10] vs. 14.6%
[18/123], P=0.002; 3-4A: 77.3% [17/22] vs. 20.6% [22/107], P<0.001; 5-6Al: 88.5% [23/26] vs.
28.0% [21/75], P<0.001; 7-94: 90.0% [9/10] vs. 28.0% [23/82], P=0.001) (Fig. 3).

Table 3. Comparisons with previous studies about the Epstein-Barr virus seropositive rate

Variables 0-9 years old 19-24 years old
Ohetal.? This study This study P-value Kang et al.”) This study P-value
(1992-1993) (2002) (2012) (2006) (2016)
The seropositivity 77.6% 61.1% 28.1% <0.001 87.2% 89% 0.692
No. of seropositivity/No. of subjects” 76/98 99/162 149/531 171/196 42/47

*Number of subjects having seropositivity of Epstein-Barr virus/number of subjects.
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Fig. 3. Comparisons of the EBV seropositive rate with previous reports among children 0-9 years old.>®
Abbreviation: EBV, Epstein-Barr virus.
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QO::. ]ﬂ

https://doi.org/10.14776/piv.2020.27.€18 123


https://piv.or.kr

$t=2919| Epstein-Barr Virus 24|

PEDIATRIC
INFECTION
off CH3t A7 & VACCINE

https://piv.or.kr

2 A= AP et A A Shatol| A o] F4F Y of J Afo] o] A tkAlof T gt 24 o] o] &
o2 2] ZoloH, 17l ZFSEH Y S WS SAE2 ARz A gl whet, A
Al AT ke Al FgES WG £ 7Hs/d & HiAE = glth= SAI o] ik &
Thotuz}, & Atoll= o] d AtEolxehs e AAH 7| EE AME o =M, o] 2 QIGHSF
g w7 7124 2ol 7t %Piﬂ FEC BFE IS 73S HiAE = glct. o] oh 52
o] Aol A= 7Hd W A FAH 2 AH&-5Ho] EBV-VCA 1G] /4% @A 21771 1:20 014,
EBNAIgG2] 73-¢ &A1 9717} 1:2 o] Q1 95 ¥/d 2 = 7H5131 2 1, Kang 552 Aol
A& Vircell ELISA kits - ©]-85}0] EBV-VCA IgG YA o -5 &Ql5l= 5 7F AFujch AR
A 249 o] 2 THsupplementary Table 1). 23 34 A 2712 B 74 IS <
S Ao, AA| 24 o] HAYR Al 7] o gt 242 E7Fs 5l o AtdldAbEe] 4
Yol A A 22 ALE A 91|, A AFAFE v ES A A3, us e Y
A7 ol gk ZiQl o] T Foll ek 7H7H 1] 2po] 7} BE =] #] 2ot iet. iy, 2 A
T 26,5277 0] 2he Uit EAS ti o2 BAS JdYstlon, Ul EBV A &
£ QA HgE Bzt R AY Y AL ES tiF e =2 BAISH o] ojn|7t ot #at

otyz}t U EBV FA| I EZ w4 S o] M 9] 5ol 4= F & EBV-VCA IgG W& 246}
Aot 2 Aol A= EBV-VCA IgM = 3 3HgH0 =4 RHy Zhed o] 147 Zhed ¥ nto] ofufzt
70 2 018t k| YA SR 1t

;
?9.

it

I
Q:

AzH oz sobyiudr|e] g He8o] 20 M| o7 Abol u] WIS ) 742 A
£ Holi 17 2000 T2} 20101 THO] A B3-& vl A] F-o|u| st ZhAaT} 2ol E = vt
2, EBV 27 o] HAYSHE A7 Z7tol b2 Y AW 9l A2 ARloj|A o] MPA Tl Zut
22 A g ol et Wil o] H 5t

SUPPLEMENTARY MATERIALS

Supplementary Table 1

Comparisons with previous studies about the Epstein-Barr virus seropositive rate in Korea
(including study design)

Click here to view

Supplementary Fig. 1

Difference of the Epstein-Barr virus seropositive rate by region.

Click here to view
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Q¢

=7 Epstein-Barr virus (EBV)«= 274 A8 o] AF2], Z3F 2 7 A1 4 )1 27 of ufet o 24| e, oo whE 4 S e
tt2ot. g uet= Mt EBV 7h el WA Al717F RofZlofl what Al AP A Q) el M dlTE S E
Kol 22529 £27F S7stal Qlt. o] Ate] 5242 7 A7 o] EBV FA| A Ait5 Ao 24 AR -2t} A
B {E d%S mpofoh= Aol

2 20001 - E 2017 7HA] A/ A2 ol A EBV FAIAAE Al3e A A= o] ehatE2] /g, 71374, A A1 TA|
2hzte] o] W AAL A8 H of 2 FA| FAE-Z 245U TH EBV-viral capsid antigen (VCA) IgG 22 EBV-VCA IgM©]
PRl BE A HREol 8% EA= ER/5HA

Ak A A} 26,5272 AF o2 S EBV A FAHES 81.0% (21,485/26,527)F 2 0-9412] EBV A YA E©]
44.4% (2,716/6,122), 1019A4]2] 72 75.8% (2,077/2,739), Tt 204] O] ZEE]= 94.5% (16,692/17,666)°] /0.2 &1 = T},
AR A3 A7)0l whet EBV @A FA 5] HSH= 20002008 o) HISH 2009-2017'3 Alo] 9] G| AdE-0] 89.4%, 76.2%
2 EAsEA 0 2 qoluldtA| 7+4 5 thP<0.001). £35] 0194 Alo]o] Aol A 9] 2 2000-20081 0]l H] 3l 2009~
2017'd Abo] o] EBV FA| YA Eo] FEH A A 4 TtH0-94: 20002008 62.8% [1,172/1,866], 2009-2017'F 36.3%
[1,544/4,256]; 10-1941]: 2000-2008' 83.8% [745/858], 2009-2017'd 70.8% [1,332/1,881]) (P<0.001).

Z=2: 20004 o] % A JATO] EBV A B8-S 81.0%E =A SAH 1 oL} Z7tedo] WAsts Aopy A7) 9]
YA B G8-2 ZHAFAHE Ho|al Qlof EBV 27+ o] ¥HAsH= A5 o] o] A 11 9l-&-2 AlAFSHAL Qlct. whek A BBV 27
HhAY A5 o] Z7tof mh2 YA W F-2 AdRlojAle] A D153 72 Qi A 3o thgh Al o] & g5t}
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