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Changes in Epstein-Barr virus infection and lymphocyte subsets in children
with nephrotic syndrome and their associations with disease progression
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[Abstract] Objective To investigate changes in Epstein-Barr virus (EBV) infection and lymphocyte subsets in children with
nephrotic syndrome (NS),and to analyze associations of EBV load and lymphocyte subsets with disease progression. Methods A
total of 79 children with NS who admitted to Anhui Provincial Children’s Hospital from August 2020 to August 2022 were enrolled
in NS group,and 79 age-matched healthy children who underwent physical examination in our hospital during the same period were
selected as controls. The changes in EBV-deoxyribonucleic acid (DNA) load and lymphocyte subsets (CD3" ,CD4 " ,CD4" T cells,
and CD4" /CD4" ratio) were compared between the two groups. Pearson correlation analysis was used to analyze association
between EBV-DNA load and lymphocyte subsets in the NS group. The patients were further stratified according to steroid
sensitivity (steroid-sensitive group and steroid-resistant group) and relapse status (non-relapse group,relapse group and frequent
relapse group) for subgroup comparisons. Results Compared with the control group,the positive rates of EBV-DNA,EBV antibody
capsid antigen immunoglobulin M antibody (VCA-IgM) and EBV capsid antigen immunoglobulin G antibody (VCA-IgG) , EBV-
DNA load and CD8' T lymphocyte constituent ratio in the NS group elevated, while CD3" ,CD4" T lymphocyte constituent ratio

and CD47 /CD8™ ratio descended, and the differences were statistically significant (X*/¢ value ranged from 4.674 to 28.535, all
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P<C0.05). Pearson correlation analysis showed that in the NS group EBV-DNA load was positively correlated with CD4" T
lymphocyte constituent ratio (r=0.595, P <(0.05) , while negatively correlated with CD3" ,CD4 " T lymphocyte constituent ratios
and CD4" /CD4" ratio (r=—0.642,—0.557 and -0.657 respectively,all P<(0.05).Compared with the steroid sensitive group,the
positive rates of EBV-DNA, anti-VCA-IgM and anti-VCA-IgG,EBV-DNA load and CD4" T lymphocyte constituent ratio increased
in the steroid resistant group, while the CD3" ,CD4" T lymphocyte constituent ratios and CD4" /CD4" ratio decreased.and the
differences was statistically significant (X? /¢ value ranged from 2.194 to 6.254,all P<(0.05).The positive rates of EBV-DNA, anti-
VCA-IgM and anti-VCA-IgG,EBV-DNA load and CD4" T lymphocyte constituent ratio increased successively in the non-relapse
group.the relapse group and the frequent relapse group,while the CD3" ,CD4" T lymphocyte constituent ratios and CD4" /CD8*
ratio decreased successively, and the differences were statistically significant (X?/F value ranged from 7.595 to 31.882, all
P <C0.05). Conclusion EBV infection and lymphocyte subsets dysregulation are closely associated with pathogenesis and progression
of NS,and there is a significant correlation between the two.
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i IR DNA 4 B0 & rY 30 B B X 42 i AT
DNA #2515 2 4 {9 DNA BE S 4k i B 2 —
FEMREE s DNA FE i 3 B8 PCR 5 & /9 U6 0 - itk
o8 A R S ED 1 X EBV Bk 34T 7 19 4%
NG 1G5, I AR 0 A 5 AR Y AR o i 23 R A
BRI EBV-DNA #4 , AR 45 2 7% 3 [ 4] 1B BH 14 5%
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FLBEE Lh. BeRE M ALY R iC ) 9. e
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Table 1  Comparison of EBV-related indexes and lymphocyte subsets of

the children between the NS group and the control group [x =s,n(%)]

25 X B4 (n=79) NS 4 (n=79) X2/t p
EBV-DNA % 20(25.32) 41(51.90) 11.776 0.001
bt VCA-IgM BA = 10(12.66) 31(39.24) 14.525 <0.001
i VCA-1gG A% 9(11.39) 26(32.91) 10.607 0.001
EBV-DNA (logIlU/mL) 0.54+0.18 3.11+0.78 28.535 <20.001
CD3 " (%) 62.3449.30 50.8148.37 8.191 <20.001
CD4+ (%) 35.8947.30 29.0645.14 6.800 <20.001
CD8" (%) 20.15£6.32 24.5845.57 4.674 <0.001
CD4" /CD8™ 1.7840.46 1.2740.50 6.672 <0.001
%2 NS4 EBV-DNA HE 5B M TE#KHEXEST S0
Table 2 Correlations between EBV-DNA load and 40k °
@
lymphocyte subsets in the NS group - [ ]
<307 .
1545 r 95%CI P &
—— 820t
CD3 —0.642 —0.756~—0.490 <20.001 pesl
CD4" —0.557 —0.693~—0.384  <C0.001 10k )
CD8 0.595 0.430~0.721 <20.001
O 1 1 1
CD4t /CD8 —0.657 —0.766~—0.509 <20.001 0 2 4 6
EBV-DNA (logIU/mL)
80
B 3 NS EBV-DNA #FHE5 CD8™ ith B 44 i
ol ®e 15K b 078 3¢ 1
- e Fig.3 Correlation between EBV-DNA load and CDS8"
N
a: 40 | & lymphocyte constituent ratio in the NS group
A S
@] [ ] 5r
20 +
ar °
[ ]
0 1 1 1 .gc
0 2 4 6 A 3r
EBV-DNA (logIU/mL) L ®e
Y 92l
1 NS EBV-DNA 85 CD3 " # B Ak 8
HRX PE B4 K14 1t ¢ ®
Fig.1 Correlation between EBV-DNA load and CD3" 0 . . .
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EBV-DNA (logIU/mL)

50
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40 o.
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S0t - Sgmeo
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0 2 4 6
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2 NS EBV-DNA #E25 CD4™ # B 40 M
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Fig.3 Correlation between EBV-DNA load and CD4"

lymphocyte constituent ratio in the NS group

4 NS# EBV-DNA#HEL5 CD4' /CDS ' LL{EHIHE X1
Fig.4 Correlation between EBV-DNA load and
CD4" /CD8" ratio in the NS group

2.3 BiBA KB A EBV HEIEREHE AR
I B¥ EL 3

SRR L, KBt 4l EBV-DNA . $it VCA-
IgM . #it VCA-IgG FHPE %, Ll &2 EBV-DNA # &,
CD8" T ik I 4t Jif #y B bb FH 87, CD3 ™ .CD4 ™ T ik 2
0 F B L S CD4 " /CD8 ™ FE B AR, 22 ¥ A 48
HEEE LG/t AT 2.194~6.254 ZJa], P<<0.05)
M 3,
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Table 3

W EBV XS B EBT LB xts.n(%)]

Comparison of EBV-related indexes and lymphocyte subsets of the children between

the steroid-sensitive group and the steroid-resistant group [ x +s,n(%) ]

24 59 R (n=61) EH A (n=18) X2/t P

EBV-DNA B % 27(44.26) 14(77.78) 6.254 0.012
i VCA-IgM FH % 20(32.79) 11¢61.11) 4.677 0.031
i VCA-1gG B2 16(26.23) 10(55.56) 5.414 0.020
EBV-DNA(logIU/mL) 3.04+0.49 3.3540.64 2.194 0.031
CD3™ (%) 52.1446.97 46.30+5.37 3.274 0.002
CD4" (Y% 30.24+4.56 25.06+4.32 4.284 <0.001
CD8" (%) 23.064+4.10 29.7343.95 6.114 <0.001
CD4* /CD8* 1.3340.41 1.0740.25 2.547 0.013

24 KEXRA . EXHE NEE XA EBV HHXIE
FR 5 ik B2 40 A 0 8% bb 42

KRR I R E R R AR EBV-DNA
i VCA-IgM . $i VCA-IgG FHE 2, L }2 EBV-DNA

x4

i CD8" T ik [ 4t A #4 1l b AR R F 8, CD3 ™
CD4 " T Ik B4 20 B A4 A% b J2 CD4 " /CD8 ™ He B 4K ¥
FEAR, 25 A G 8 L (X /F 5N T 7.595~
31.882 Z[a] , P<C0.05), WL 4,

=/ EBV HXEREREHEMBTEH S x +s.n(%)]

Table 4 Comparison of EBV-related indexes and lymphocyte subsets among

the non-relapse group,the relapse group and the frequent relapse group [x £ s,n(%) ]

28 51 KE KM (n=33) KA (n=30) WA R 4 (n=16) 12/ F P

EBV-DNA B % 10(30.30) 17(56.67) " 14(87.50) " # 14.562 0.001
Hi VCA-IgM [H 1% 6(18.18) 13(43.33) " 12(75.00) * # 14.930 0.001
Hi VCA-TgG [HEZ 4(12.12) 11(36.67) " 11(68.75) * # 15.959 <0.001
EBV-DNA (logIU/mL) 2.8040.65 3.1640.72" 3.6740.86% % 7.920 0.001
CD3" (%) 54.2948.63 49.98+7.15" 45.21£7.06* % 7.595 0.001
CD4* (%) 31.4144.18 28.534£5.33" 25.1944.30" # 9.848 <<0.001
CD8* (%) 22.1945.19 25.145.20 " 28.46+44.97" % 8.268 0.001
CD4 " /CD8" 1.424-0.25 1.1340.19" 0.8940.24** 31.882 <£0.001
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3 it

3.1 NS & fmHLH

H AT, 6T NS 1 &AL v A, 25
B E B 9 S IV BN 0 2 A B /N R g e B
F4y EEL o o R A AR LT 96K EL 200 M G 38 35 L B Ok TR e AR
SEP R B /INER IR A B 05 05 B/ BRGE O
s S BOCE U R B R iR R B 5 T
BEATG L 7K 23 I A8 I 1) 20 2 1) B G % T8 1K ik
ILEHTRERGE M A LT TEE, 5 KSR,
Horb EBV J& — R B WL 5K . EBV &R 5
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30 25 Tl 240 R TR, 98 LA X T A0 R B R R B B
YUY SR SN s CD8 ™ T b 4 200 it 2 4 i #5:ME T ibke
B 46 o T A% 0 DA A ) 0 200 L, 2 15 35 ok Jek g
SR 200 B 9 LM T R T bk B 4 SRR S
FLBRAIK 7T g 5 ML G0 92 Th RE AR R =0k 0 A e
AW 5E 45 R B R, NS B JL EBV-DNA, #1 VCA-
IeM . ¥t VCA-IgG FHPE%,EBV-DNA # & .CDS' T
I L 0 A B Ll e T E 2 i, CD3 T .CD4 ™ T i
ELA0 i # B H &2 CD4 ™ /CD8 ™ F A A% T fi FE 3% ik
%, H NS BJL+ EBV-DNA # &5 CDS " T ik 40
Mk B Lb R B IE AR 3G, 5 CD3" . CD4" T ik 2 4
A I J2 CDA " /CD8™ FefH 36 B oA A 6 L 41 7R
NS B EB 3 1 25t 18 00, 3k 40 B S A & A= 0
Ak, P9 E HA BB A, EBV Al B 1R 2
FEE T iz 48 0 s Bk S 6K B 4 L, 2E A I YR AT A i R
e HhJ . B 40, g S v R R g ml R i R L B 2 iR
25 T Ik 0040 PR 5 S DAV R U e O 7 Sy 24 i e g
TR EBV 18 R 150 RO 7™ £ G 32 A DG PR 4t
A B 240 it PR, DT 51 & B 98 T i 256 » 5% il 7 (2 4
RSB B0 AL ), A EBV RS T 5| K 1Y
B A o R B T B e I M R A O
OHZEHRE . B/NE L EABEEL CD21 b7 %
YESh EB i 7558 52 VESZ 14 9 EB ik 2 W T 25 5 )5 il
o A A R A M PN B B /NG b R M, 51k
AN b AR SR AT P A L TR] B K R P A M
TR i s @ G 38 B i M A58 45 < T LAV B4 9 928 2 5 W) TE
B/NER RO e B G Wi . NS 2L
BT IR ECL 20 I R A Y B 4 R BT A A4
LSRR A 7 I A1 /P R A S R R e
S AT Rl S BOMLAAR T BT A B 8 I YR ) BRI, A
17512 B /N R 08 I A 45 45 . EBV L AT B8 i
NS BILW R RE AL, A BFF KB, NS B ILTE
EBV @5, A I # CD3' .CD4" .CD8 " T i
EL 200 At A NK 200 i A 00 LE 1) 35 % AR AR fE L 5 IE
X AL AR LA W 22 5 3R EBV R AT AR 2o
5 W0 K L 200 SRR T I 2 5 NS R AN,

3.3EBVRERL HEMRIERTILE NS
EHBEHXR

AR HIF G AR 5 08 F ORI DK NS FRL 4k Bk
AP RIEESE R RILIARE LA B
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FOAE AR L B2 EBV 9 5 8 4 L ik I 400 fifd S B AR Ak
55 NS J 18 BF A % V) OCHE . EBV YLl B J2 3 5
NS BILE KSR PE W R Z —. EBV JEGL Rk
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HE NS HE R IR0 NER I B s E A
VUL, OB /N ER B AN (IR . A, T 2 40 ff ST
THE 2 A T B0 G 8 VA VT ZE L B IRPIL A X 24 0 1
SRR SZ M . B /N BRI AG FN AR 1 PR AT E— 25
EBV 95 il R iE Ak . 35 0 bk UL 20 M S B A 2K A
o) N BR RS JEC I Y G e B W DO RR B /N BR
5 FEE R

25 Bk VEBV B ik A0 I A AE AL S NS
Je A R 1 1k R VAR G o EL W A HLA I S A S
HT A AT 0L, B0 EBV 5 8 1 1 sl 0 5 9k 20 i A
DIRe vl BE IR YT NS I8 ik, 04 J5 AT 75 ik —
TR B UE MR A T i NS L EB %5 5 il
ECL 40t 0 A A Ak 55 95 15 a2 R 104 56 R L LA AE I K S
B T AR A T Y
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