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Seroepidemiology analysis of Epstein-Barr virus infection in children in Shenyang from 2022 to 2023
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Abstract Objective To analyze the seroepidemiology characteristics of Epstein-Barr virus (EBV) infection in children in Shenyang.
Methods From June 2022 to May 2023, serum was collected from 12 083 children at Shengjing hospital of China Medical University.
Serum capsid antigen (VCA) -IgM, VCA-IgG,EBV nuclear antigen-IeG (EBNA-IgG),and early antigen-IgG (EA-IgG) antibodies were
detected using the LIAISION chemiluminescence immunoassay. EBV-DNA was detected using real-time PCR. Differences in antibody
positivity rates between sexes,ages,and seasons of onset were compared. Results In 12 083 patients, the positive rates of VCA-IgM,
VCA-IgG,EBNA-IgG, and EA-IgG were 9.95% (1 202/12 083),50.57% (6 110/12 083),46.03% (5 562/12 083) and 4.93% (596/12 083).
The positive rates of VCA-IgM and EA-IgG were lower in male patients (9.09% and 4.44% ,vespectively) than in female patients (11.10%,
5.60%j;all P < 0.05) .The differences in the positive rates for VCA-IgM, VCA-IgG, EBNA-IgG, and EA-IgG antibodies in children of
different ages were statistically significant (all P < 0.05). Differences in the positive rates of VCA-IgG,EBNA-IgG ,and EA-IgG antibodies
were statistically significant when compared between seasons (all P < 0.05). Fourteen EBV antibody-positive combinations were detected ,
of which the main combination was VCA-IgG and EBNA-IgG double-positive,, with a total of 4 741 cases (39.24%). Of the 3 712
children who underwent EBV-DNA detection testing,3 034 (81.73%) were EBV-DNA-negative and 678 (18.27%) were EBV-DNA-posi-
tive. VCA-IgG and EBNA-IgG double positivity was the most common in EBV-DNA-negative and EBV-DNA-positive children, accounting
for 983 (26.48%) and 194 cases (5.23%), respectively. Conclusion Both VCA-IgG and EBNA-IgG antibodies are main positive in
children with EBV infection in Shenyang. The positive rate of EBV antibodies is lower in boys than in girls. The positive rates of EBV anti-

bodies differ in children of different ages and seasons of onset.
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Tab.1 Comparison of EBV antibody positive rates between male and female children [n (%)]

Sex Total VCA-IgM positive VCA-IgG positive EBNA-IgG positive EA-IgG positive
Male 6920 629(9.09) 3482(50.32) 3168 (45.78) 307 (4.44)
Female 5163 573 (11.10) 2 628(50.90) 2393(46.35) 289 (5.60)
X’ 13.317 0.402 0.366 8.501
P <0.001 0.526 0.545 0.004
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Tab.2 Comparison of EBV antibody positive rates among children of different ages [n (%)]

Age Total VCA-IgM positive VCA-IgG positive EBNA-IgG positive EA-IgG positive
0-1 year 1797 111(6.18) 396 (22.04) 341(18.98) 40(2.23)
>1-3 years 3086 403 (13.06) 106 (34.48) 880(28.52) 173 (5.61)
>3-5 years 2242 284(12.67) 105 (46.88) 902 (40.23) 135(6.02)
>5-10 years 3450 309 (8.96) 230(66.75) 2169(62.87) 183(5.30)
>10-18 years 1508 95(6.30) 129 (85.94) 1270(84.22) 65(4.31)
X’ 106.564 2033.467 2219.843 38.989

P <0.001 <0.001 <0.001 <0.001
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Tab.3 Comparison of EBV antibody positive rates among children in different seasons [n (%) ]

Season Total VCA-IgM positive VCA-IgG positive EBNA-IgG positive EA-IgG positive
Spring 4658 464 (9.96) 2343 (50.50) 2139(45.92) 200(4.29)
Summer 2914 293(10.05) 1410(48.39) 1289(44.23) 168 (5.77)
Autumn 2371 256 (10.80) 1204 (50.78) 1 066 (44.96) 128 (5.40)
Winter 2 140 189(8.83) 1 153(53.88) 1068 (49.91) 100 (4.67)
X’ 4.923 15.103 17.841 9.769
P 0.178 0.002 <0.001 0.021
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Tab.4 The distribution of 14 combinations of EBV antibodies in children [n (%)]

No. VCA-IgM VCA-IgG EBNA-IgG EA-IgG Distribution
1 - - - - 5471(45.28)
2 - + + - 4741(39.24)
3 + + + - 323(2.67)
4 + - - - 308 (2.55)
5 + + - + 264(2.18)
6 - + - - 238(1.97)
7 - + + + 229 (1.90)
8 + + - - 215(1.78)
9 - - + - 178 (1.47)
10 + + + + 78 (0.65)
11 - + - + 22(0.18)
12 + - + - 13(0.11)
13 - - - + 2(0.02)
14 + - - + 1(0.01)
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Tab.5 Distribution of EBV antibodies in patients undergoing EBV-DNA testing [n (%) ]
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