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Abstract

Objective: To investigate the association between EA-IgG positivity in the Epstein-Barr virus (EBV)
antibody profile and liver function impairment in children with infectious mononucleosis (IM), and
to evaluate its predictive value for hepatic damage. Methods: A retrospective analysis was con-
ducted on clinical data of 130 hospitalized pediatric IM patients admitted to Xingtai People’s Hos-
pital from December 2024 to May 2026. EBV antibody profiles (VCA-IgM, VCA-IgG, EA-IgG, EBNA-
IgG), liver function tests, EBV-DNA viral load, and other laboratory parameters were collected. Pa-
tients were divided into an EA-IgG positive group (n = 54) and an EA-IgG negative group (n = 76)
based on VCA-IgM status, and differences in clinical and laboratory indicators between the two
groups were compared. Liver function impairment was further classified into three categories—no
impairment, mild, and moderate-to-severe—and the distribution of each indicator across these
groups was analyzed. Continuous variables were expressed as medians (interquartile ranges), and
intergroup comparisons were performed using the Mann-Whitney U test; categorical variables
were analyzed using x2 and 2 trend tests. Binary Logistic regression was used to identify independ-
ent risk factors for liver function impairment. Results: All 130 IM patients tested positive for VCA-
IgM, with 54 (41.5%) showing EA-IgG positivity. The ALT levels in the EA-IgG positive group were
significantly higher than those in the negative group, and EBV-DNA viral load was also significantly
elevated. As the severity of liver function impairment increased, the rate of EA-IgG positivity rose in
a stepwise manner. Multivariate Logistic regression revealed that EA-IgG positivity was an inde-
pendent risk factor for liver function impairment. Conclusion: EA-IgG positivity is an independent
risk factor for liver function impairment in children with IM. This may be associated with high viral
loads due to active EBV replication and subsequent immune-inflammatory responses. Dynamic
monitoring of the EBV antibody profile, particularly EA-IgG, can help identify pediatric patients at
high risk for liver dysfunction early.
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1. 53|

EB Ji £ (Epstein-Barr Virus, EBV)J& TEZ K FL y WAL, XV DNA EE, EBV BEYLAT 5] KIEK
A% e B R 2 i 186 22 55 (Infectious Mononucleosis, IM) [1], IM £ WF# /048 M )L, WIREIN 2~8 A,
BRI PRR I KB WH i Bk Ik 98 Tk EL 4 b K = BRAE, KB PR ARG K i S ZE S5k, &0t
ZANEEIE, DUFE RO W, T8 n] G U v MR EdE e D EBV A SRR I £R G
[2], EBV &G G HUAE— RIVFF mEdiiE, QREPUREEAK IR IgM FUE(VCA-IgM). Fi 2K e it
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J& 19G HIR(VCA-19G). i E WA 19G HiiR(EA-IgG) MR 1gG HiiA(EBNA-1gG). HH VCA-IgM
SV IbR &, EA-IQG FAVESR S 3R & ER 1, 11 EBNA-19G ¥ H LI b5 556 B GL it N 2 3]
BEFERR 5T 2 L EBV-DNA & 5500 ™ B L L R, (H2 6T EBV ARIPUAE 5 BT D) e i 3 F2 FE
Z BRI TE AT 5 o AT B @ BB 73 A 130 481 IM (R R 28 LG IR B0k, BR35 EBV $ifk
W, R EA-IQG X —FRbr 5 FF IR E ARSCHE, S IM 1 R G VAL« 7 SRR A SR AL 2 AT )
I35 2 T AR R -

2. ZINEH*E
2.1. SRR INAHARE

R o 26 b0 [ B 40, 48N 2024 4F 12 [ %% 2026 4E 5 1 26T & 17 AR EE B2 LRHAITF )
IM L 130 . GIARE: 1) EIREEWONE R EBV EEHC IM, 46 IM 2 WiiadE[4]; 2) 4F
i 0~14 % 3) ek EBV PUIIHLIAKE I (VCA-IgM, VCA-1gG, EA-IgG, NA-1gG): 4) Ifi AR %kl 5 2 (3
WA B SRS SAIT): HRRRRIE: 1) AR R B R B P )G
Heo B HESL {6 DNAREIUAFBR s 2) S RS BRIE A (I XL BUR PIFIER IR 1 LA 7 TG £ %
FE BB 3) TR (o0 1ML SR B G VRSO (10 5 SEPELLBERUE L BOPESEME) . SR 130
i &)L
2.2. BBl

SR LT RGO DA F ek 1) — ek PERLL RIS, (ERRRHG 2) IGFREEL: BUNE
G WERRBRU O FERERI A, RRER K. 3) SRRt S BRAIAN (. L B
PR E IR BEALT). LIRS M (LDH). I /MR(PIt). C-REE [1(CRP). /N4 4 5 & (PDW) «
JIER NS MB 7 THE(CK-MB). EB 7% %8 54 4)EBV #ifE4il: VCA-IgM. VCA-IgG. EA-IgG. NA-
IgG (ELISA i%). FFInfehisE s 2bruE[5]: ALT <40 U/L NTEATIhBESI S, 40 < ALT <120 U/L NESEHT
ThRERE, ALT > 120 U/L Ah B FF T Re s .

2.3. GitERAE

KH SPSS 27.0 B AT TG0 MT. W EERF G IESAME LA X £s RoR, IR HECR MO AR A
t KL HEATEIESOAARER LI AL EM (P25, P75)1# 7, 4LIAI EL#K A Mann-Whitney U 556, #H
KM TR Spearman BRAH G . THECTERE LABIEL(H 43 LE) [n (%)) 3R, dliE LLECR A 2 5. DL P<0.05
NESFHRIT R L.
3. &R
3.1 — &R

130 i IM L, 5 75 41(57.7%), Zc 55 iI(42.3%), EKY 0~14 %, P 553 (3, 7)%. FrE L
VCA-IgM Bt 123 151(94.6%), EA-IgG Btk 54 11(41.5%), VCA-1gG B 33 41(25.3%), EBNA-1gG FH
PEH 7 51(5.3%) . AT TR 20 2 - ToAR FE 4 35 1411(28.5%) , %2 41 54 15](41.5%), H E FE 4H 39 141)(30.0%).

3.2. EA-19G BH4R SRAT4:4H Il R PR EL B

¢ Shapiro-Wilk IEZ&VER S, ALT {6 .EBV-DNA # & . NLR S5 # AT & IR 4010 (P < 0.05),
W UL AT H (DY 430 SR BR) [M (P25, P75)] 367~ MZEIA] ELHCR A Mann-Whitney U #6556 115090k} DL %L
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(AR, A EBCRH 2 /5. EA-1QG BHEZALS IR R 2R s W 1. 4550878, EA-IgG
FH4:ZH LDH. ALT. EBV-DNA #&. Fils. FM B & T EA-19G BITEH, ZRBF %53 L
(P < 0.05), EA-1gG FHEZH NLR kT EA-IgG B4, ZERA G ¥R X (P < 0.05). FiZH a3 B K AL
MLR. CRP. PLT %4a#5 % R B4 15 & L (P > 0.05).

Table 1. Comparison of clinical data between the EA-IgG positive group and the negative group
7 1. EA-19G PRTMZE SRAM LR IR IR 254 EL R

febr EA-IgG BHPE4L(n = 54) EA-1gG B4 (n = 76) ZIP 1 P{H

FER(%) 6 (4, 8) 5(5,7) 2.317 0.021

ALT (U/L) 79.85 (44.48, 254.80) 36.45 (20.53, 99.15) 1.708 <0.01
EBV-DNA #f (Ig copies/mL, M) 5.27 (4.01, 5.89) 3.99 (3.66, 5.48) 3.52 <0.01
NLR 0.36 (0.23, 0.49) 0.44 (0.32,0.72) -2.518 0.012

CK-MB (ng/mL) 5.5 (3.575, 6.90) 3.8 (2.925, 5.375) 3.884 <0.01

LDH (U/L) 482.8 (451.6, 601.4) 447.1 (341.4,584.8) 2.757 <0.01

S T bk B4 i B 451 (%) 12.5 (7, 20) 9 (5, 14.75) 2.453 0.014

7E: EA-1gG N EB JR I AT 19G ifk; ALT NINEIRE LB ; EB-DNA 3N EB 77 DNA #iE; NLR
SRR M S bk R A EE A . LDH Dy SLER B AR

3.3. FFIEERE SRS EA-19G PR RMMEHE 4T

KH 2 R AG I8 AT AR R AT S AER 0 2 b EA-IQG FHER 2 5. 458 ER, 0. 19 2 9%
JLI) EA-1gG BRTEZR 2 5114 16.2% (6/37) 40.7% (22/54)F1 66.7% (26/39), & FThAEE K INE, EA-
I9G BHPER B B _E T2 #a% =19.765, P<0.001). Spearman #iAHI/MHT &on, EA-1gG FHES
JF S e 5 56 0 2 5 Fh 25 9 R IEAF ¢ (r = 0.391, P < 0.001), #&7~ EA-1gG BRI 5 56 ™ 5 BT o 451 55 25 V) A
K(# 2).

Table 2. The distribution of EA-1gG positive rates in different grades of liver function impairment

= 2. TEIFThEEIRE 7R+ EA-I9G PRIEERS

I D e 7 2k 1 %5(n) EA-19G FHTEZL 51 % (n) EA-19G BHE2(%)
0 Z%(ALT <40 U/L) 37 6 16.2
1 2%(40 < ALT < 120 U/L) 54 22 26
2 Z(ALT > 120 U/L) 39 26 66.7
At 130 54 415

7% =19.765, P <0.001; Spearmanr=0.391, P <0.001,

3.4. RFFEERNRKRE RS

idk— LB EA-19G PR 2 S M Dhfe b B E ML AR R R, DR DRt H (=23, 0=
T\ BB, 1= PEE)NRAR, K EA-IQG FHYE. MR FE. FERRBEN A E, KA Enter i
177G Logistic [B] 5041 (12 1E 2 31 K ARG RAFAE), &5 B IL7 3. 45K, EA-IgG BHIERE)LE R AL H
L) e BB fE K K 25 (OR = 4.874, 95% Cl: 2.027~11.717, P < 0.001), Bl EA-1gG BRI LA L
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JFTy B Hh H R 45 XU 2 A LR 4.8 1. ] EA-IQG ATEDY IM 8 LA A 7™ B A8 35 A 4 3L T
fobr. HUG ERERBK, JEom 8 LTI ERE R, WrT R A B 7P AR RSN, BT RE A F
I RAETIERS o WmPR S B, AL B R BT tE ™ BRI E R VE R, HARBOV AL BRI R .
Al WA RS BORSERIRE N BT RE(P > 0.05) . AL AR TN IE A 0 71.5%.

Table 3. Multivariate Logistic regression analysis of factors associated with moderate to severe liver function impairment in

children with IM
3. IM BILEEHREEFIEEMERZE R Logistic BYA

Exp (B)f) 95% & {5 X [A]
B1H SE Wald y? P{E Exp (B)

TR LR

EA-IgG At 1.584 0.448 12.522 <0.001 4.874 2.027 11.717
ER (D) 0.123 0.077 2.544 0.111 1.131 0.972 1.315
fERBERECR) 0.217 0.074 8.682 0.003 1.243 1.075 1.436
THEI(5) -0.442 0.44 1.006 0.316 0.643 0.271 1.524

Gifs —4.049 0.927 19.068 <0.001 0.017

3.5. EA-19G X EE FFINRERE R RN E(ROC HhZZ)

ik —35 K FH ROC #IZEPPfli EA-19G X IM &)L H FEE T DhRe 40 55 o il &k e, WL 1. 45 R R,
EA-IgG TRl AT ShfiE 151 35 1) il 28 R TR R (AUC) N 0.679 (95% CI: 0.578~0.781, P = 0.001), Z1&FE¥UR AR
(0.359) % RL ) I {E Ay 0.50, HUBEEN 66.7%, HrifEA 69.2%, W& 4. #5 EA-19G SAAE A Tl 4E br

MEEATIR, BRG HAh IR brn] RESE A M fE

ROCHH £k
1.0
0.8
0.6
(2
14
0.4
02!
0.0
0.0 0.2 0.4 0.6 0.8 1.0
14 5 1
X A B FR 40 e (A

Figure 1. ROC curve of EA-1gG for moderate to severe liver dysfunction in children with IM
1. EA-1gG 3F IM B )L EERFIIREIRE R ROC HhZk
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Table 4. The predictive value of EA-1gG for liver function impairment in children with IM
= 4. EA-19G 3t IM 2L EFERFIhAEIRERIFUNMNE

Fakr AUC FrifE iR P1A 95% Cl UL (%) 5 B (%)
EA-IgG 0.679 0.052 0.001 0.578~0.781 66.7% 69.2%
e B % = 0359, BAEBIE Y 0.50,
4. 7ig

EBV HH G PEAL Yk B RZ 40 Mt 20 /2 th EBV R R BRI S8 % - EVEGH i S 3s A i . IM
A2 LE WA WL EB R R ARG, R R E 2 —, SCRIE 1M L ThRE R
RAEZRLITE 80% [6]-[8], #fi4r f)LAT H I Hp o 8 AR 3, 4 b B ™ ) AR . DRI R IR R T
RERITE M mr e NTE, T O Ak RS B S HA B8 B o EB i ERARE R MR B A4 il A2 I T JE G B B 0 7
HHPRASMZ O MiETENR, Ho EA-19G £y EB BRI R flbs £, (H2XT EBV AFAPLAE
5 Dhaeti E R 0 8 R M AT o

K FRIZ O R IE EA-19G RIS AT DhReti i 2 [RAFF{EZ V) Rk EA-19G FHYEZ ALT HEE &
TR (P <0.05), FFIhReiFERAEFN 92.7%, &E T EA-I9G BT . & FIIREHFHE M 0
7] 2 ZitfE, EA-19G FHIER M 16.2%0 6 30 ETHZE 66.7% (2 % = 19.765, P < 0.001), ZIEARHK
CEMKR” . ZINE Logistic [FIHSHTRE—IESE, BEEMR. #RELEMK. FR. BRZERARER
J&, EA-19G FHYEAS 2 H Dy v B2 450 35 i AL S K K 32 (OR = 4.874, 95% CI: 2.027~11.717, P < 0.001).
ARG SRR, EA-I9G FHIES IM LD ae ™ EREEH VMG, wIE I R R IR & e 2 L TE
MiE R ED . EAERERE, AP A SR AR R PR R EZE R, (HPA3
Bk 8 K, HORLWRERAEMIERE, IM E)LYTE — 2 0w Ha 3T W E AT .

Bk ALT 4b, AR0F5TIE KL EA-19G BHPEZL LDH K CK-MB 7KF34) i 3 & T B 4 413 P < 0.05). LDH
M@ AR EY, AT M. ONARE. A LA . EBV B SY 5tk R4
R EIETE . VEb R ] 580 LDH &35 s [9]. AW 7T EA-IgG BHM:4L LDH 3% T B #:41 LDH
(P<0.05), &/~ EA-19G BHPELAFESE ) iz guM s, FVGH rTREA PR T #FIE . CK-MB Ef& 4t bk
WL AT AR A, ABAE IM T FL T B 22 e B 192 0 7 175 R S HPURES RUR LS AH B 1) | 32 R T R i«
EAERKZ, AT T EA-19G FHHE4] CK-MB &3 = TR 1441 CK-MB (P <0.05), i#F— > #f EA-1gG
BHHE 8 LAZ/E S IR R ) 4 Y VR A 45 . A WEF0R I, IM BB L EBV IR YL JG & IR IR B e L,
DA AR S E[10]. E EBV EHL)E, REAEATUSRFFERIBI A Z 248, 5% T 4155 e 40 m
REA TSR (28 FLER  BURLEE BRI, X —0 & T 4B 1) S s B4 10 B i) S B
(f5: I EBV &Y B 405, WEEPiERE T B AR M, SRR T MEML(CTL) N,
CTL 7E {51577 EBV [ B i LA HlR & 1 R, WaApks gk 2 A Zige s, SENF. M. #HE
SEZ R . EA-IQG PR EBV A T 2RI R S HPRAS, WEPUERSAAE, CTL M H %
F.OEREA, HYEVEEE . A, EBV BORIEATE L B UL TR, PAAEREEREE, R
TER G EDVRT Z AL, H— P nE S G R R N . FiL, EA-19G FHIERTHE L T —Ff 58 2
M. AR R R ZRAS, FIGPR P RO FTh R OGR4 B O R N A ZANERE, T R UY
Je BR T JFF 1

EA-19G /& EBV FUAHTE fPifk, H s &5 W EENREEHIM B . EA-19G FIMESE R EBV £
AR TR BRI IR . AW 7T EA-19G B4 EBV-DNA #5822 i TR E4(P < 0.05), #—P3¢
FF7IX—W s, EBV ARG I A BG4I, T4 A 45 05 (0 ML) 3 B AP 3% A 5 B 8. EA-1gG FH
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PEEJUE N EHNER, WEPUR R, v REE IO T 400 5 0 20 B B 1 S B SRR TBOR 2 4%
JER T, mASEITREs, FEFRIESHRERE IM LRI EBV-DNA #5 & STING/TBK1 {55 i#
P2 IEOIRES, H 5 EBV-DNA i 5 Dh Akt F % UIAHOC[11]. 5 EBV-DNA # i et [ FEfE 44
PIRITEER S HIPIRES , SR IKBN Gy RO S B 5 S04 4534 (1) B ZE 3R . EA-19G BHVE LS i s B 3l i
ERE R SREEPUR A, TREE R ERIZI T MM RN, BOKE SRE -, 2R i T
A5 -

A5 H VCA-IgG FHPEZ N 25.3%, EBNA-IGG FHPEZRAUA 5.3%, Hen Kl &)L T Sk s g
W BL. VCA-19G 1E2AE )5 il Hr 82804, 117 EBNA-19G 1 BbR & B HENKE . EA-IgG FHME
2H EBNA-19G FHIEZMAL, #E—PEHIE T EA-19G FHM: S B (1) 72 3 859 BR B ) S DIRAS, TR E
Wi,

AR, B R 2 BT VCA-IgM. VCA-IgG 2 EBV-DNA #&8 5 IM AT &, %
DET IR ET EA-19G 5IHDIRE S B2 B BB R R o AR FLEE FAN A 13X — AU R e SR R 1 o 1t
Ab, ABFFTH MLR 76 PG4 [A) 2 R L4222 (P = 0.981), S84y kIR E A 84— B ——A W R in
MLR 7£ IM 85 4G B A — @ I E—— X AT Be S5 A RIS AN 8 LI AR R B 093 43 S R AR
BWNZERAR, $#3 MLR FET IM FF45 77 TH B O v se B 5, 37— B8k .

AR FAFAE L N RBR T, 28—, ARFARACRIBPER T, FEAREAR30 4), Hrf &)Lk
BT FE—KERE, A EER A AR IR, SR TR EE, FEZH O, KEARRTIEE
WL — IR BB, B FURI NG G 2= Fa bR (W CD4Y/CD8YLEAE . IL-10. TNF-a &), 1fi EBV
FHOR AR B A% O L S A 2 0, BRI 1 HLIEZ T IR AR 28 =, AT AT 1 EA-1gG X —
B—Huiktabs, K RAIPL VCA-19G. EBNA-19G 5 At EBV $i44 LA K 2 Flbiu 4 B 5o i 5o JHF 1) i
PFIANAE, ASF BRSO R A Rt — PR R B0, RAE AW 2l 2 K E Logistic [l
VAR RS M AR R BRI R AT TR, A BRI T [ G R BRI e T iR AR TR 2R 1)
AIRETEANRE S8 AR, QnFERNE FORDL . BEAE IR s o & IF FH 251500 (an 2 548 T I s e 2590 Bt
T2 BT 205 IR AR N R RN, S5 tB BN RIR; BJa, AW AEIE s EA-IgG [H
PES DR T Z B B Geit 200G, MCIEM LI R OC 2R, EA-I9G PR S FH54%5 2 1R R 5 7 1 7 75
I RTREPERAFI B SN LA AUE . & 5 vk — DI R RTHEYE 2 HhO i 7T, 45 G Ik EL 40 i R 2 A A 4 i IR
TERTIN, IRATRDT EA-19G FHE S LIS G2 2 R AE A HAE 473 A v ) B AR T d i

L LR, EA-19G FHYES IM &L Dhfedin S ™ SEAR A 2 03 IEAROC, 2 T Rl 3 i 0 37 fe e B
2. M4, EA-19G FHIEHEJLEI ALT. LDH & CK-MB /K-FRH B3 T &, HoRfEESE ) 2 MR imik e
HIFF S E RGP . WK TAES, AR EBV YUkt i 2 EA-IgG, 454 ALT. LDH 1R
b, BT BRI et fE BL, MR IR R RIS K

= B
AW E N G FE EE S R RS HE(E LS. 2026[249]) .
SEEk

[1] Ty, &0, PRk, 5. EB 75 DNA S (A% Ytk S 4 B 2205 AP R A A [J]. iR ERF K 32 54k,
2022, 52(1): 57-60

[2] Lennon, P., Crotty, M. and Fenton, J.E. (2015) Infectious Mononucleosis. BMJ, 350, h1825.
https://doi.org/10.1136/bmj.h1825

[81 Emffi. (&4t A 2 iE EBV VCA-IgM iR L 51 T S BOR B A RIRWT T [D]: [t~ R 3], A E:

DOI: 10.12677/acm.2026.1693231 1888 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1693231
https://doi.org/10.1136/bmj.h1825

FfRE 5%

(4]

(5]
(6]
[7]

(8]

(9]

[10]

[11]

LR RIRE, 2021,

Cai, X., Ebell, M.H. and Haines, L. (2021) Accuracy of Signs, Symptoms, and Hematologic Parameters for the Diagnosis
of Infectious Mononucleosis: A Systematic Review and Meta-Analysis. The Journal of the American Board of Family
Medicine, 34, 1141-1156. https://doi.org/10.3122/jabfm.2021.06.210217

National Cancer Institute (2017) Common Terminology Criteria for Adverse Events (CTCAE) Version 5.0. U.S. Depart-
ment of Health and Human Services, National Institutes of Health.

Zhou, J., Cao, J. and Deng, B. (2023) Risk Factors for Persistent Fever in Children with Infectious Mononucleosis.
Pediatrics International, 65, Article No. 15476. https://doi.org/10.1111/ped.15476

Chen, B., Han, N., Gao, L., Zhou, T., Zhang, H., He, P., et al. (2023) Comparison of Immune Responses in Children
with Infectious Mononucleosis Caused by Epstein-Barr Virus at Different Infection Stages. International Journal of
Laboratory Hematology, 45, 890-898. https://doi.org/10.1111/ijIh.14131

Xu, M., Zhou, W., Su, Y., Cao, M. and Li, Y. (2023) Expression and Significance of IL-17A and IL-22 in Children with
Infectious Mononucleosis Complicated with Liver Damage. Future Virology, 18, 947-954.
https://doi.org/10.2217/fv1-2023-0104

XVLHE, FhZE, BAE L, 5. LB AL et oAz 4t i 22 0 S % ThRE LAk S5 IF DhRE 0 AR CE 7 [0]. P EERZ 3
%, 2022, 19(3): 91-94.

Rmf, mE, AN, S5 Yt YT 2 E EBV-VCA-IgM FTIATE 5 %R X EL B R[], S555E R
[ B 23R, 2020, 41(23): 2905-2908.

FHIIH, 2, £77, F. EBV BN STING/TBKL {5 Tl 45 ) L #AL Guttk B iz 4 o g 22 0 I R R I 9% R [J].
rR A B e 2 K 2022, 32(21): 3331-3335.

DOI: 10.12677/acm.2026.1693231 1889 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1693231
https://doi.org/10.3122/jabfm.2021.06.210217
https://doi.org/10.1111/ped.15476
https://doi.org/10.1111/ijlh.14131
https://doi.org/10.2217/fvl-2023-0104

	儿童传染性单核细胞增多症EB病毒抗体谱与肝功能损害的相关性分析
	摘  要
	关键词
	Analysis of the Correlation between EB Virus Antibody Profile and Liver Function Impairment in Pediatric Infectious Mononucleosis
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究对象和纳排标准
	2.2. 数据收集
	2.3. 统计学方法

	3. 结果
	3.1. 一般资料
	3.2. EA-IgG阳性组与阴性组临床资料比较
	3.3. 肝功能损害分级与EA-IgG阳性率的趋势分析
	3.4. 研究肝功能的危险因素分析
	3.5. EA-IgG对中重度肝功能损害的预测价值(ROC曲线)

	4. 讨论
	声  明
	参考文献

