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Relationship between Epstein-barr Viral Load and T Lymphocyte
Subsets Distribution in Peripheral Blood of Children with Systemic Lupus
Erythematosus and Synergistic Effect in Liver Injury
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Abstract: Objective To explore the relationship between epstein-barr viral (EBV) load and T lymphocyte subsets distribution in
peripheral blood of children with systemic lupus erythematosus (SLE) and its synergistic effect on liver injury. Methods A total
of 212 children with SLE admitted to the Xinjiang Uygur Autonomous Region Children’s Hospital from October 2021 to
September 2023 were selected as the study subjects. The SLE disease activity index (SLEDAI) score was divided into active
group (n=58) and inactive group (n=154). The clinical data and laboratory indexes of the two groups were compared. The curve

relationship between EBV load and T lymphocytes was analyzed by local weighted scatterplot smoothing (LOWESS) method.
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According to the occurrence of liver injury, 212 children with SLE were divided into two groups (n=166) without liver injury and
(n=46) with liver injury. The clinical data of the two groups were compared. Multifactor Logistics regression analysis was used to
screen the influencing factors of liver injury in SLE children. Restricted cubic spline (RCS) model was used to analyze the
relationship between EBV load, T lymphocytes and liver injury. The unconditioned Logistic regression model was used to
analyze the interaction between EBV load and T lymphocytes on liver injury. Results Compared with the inactive group, the
active group had younger age (=9.265), higher hormone dosage (=2.369), decreased ALB, CD4", CD4'/CD8"levels (=4.870,
3.463, 5.820), and increased EBV load, CD3", CD8'levels (=40.830, 12.719, 5.048), and the differences were statistically
significant (all P<0.05) . LOWESS analysis showed that EBV load had a nonlinear relationship with CD3", CD4", CD8" and
CD4'/CDS8". The proportion of children with liver injury who had a disease course of < 3 months, EBV load, CD3" and CDS8"
levels, and the proportion of active children were lower than those without liver injury (¢/y’=10.749~30.378); the levels of ALB,
CD4" and CD4'/CDS8" indexes were higher than those without live injury (+=13.561, 3.117, 13.204), and the differences were
statistically significantly (all <0.05). Multivariate Logistic regression analysis showed that disease duration < 3 months, EBV
load, CD3", ALB, CD4"/CDS8" and active SLE were influential factors for liver injury in SLE children ( Wald *=1.020 ~ 1.932,
all P<0.05) . The results of RCS model analysis showed that EBV load, CD3" and CD8" were positively correlated with liver
injury in SLE children, and CD4", CD4'/CD8" were negatively correlated with liver injury in SLE children . Interaction analysis
results showed that EBV load = 450 IU/ml had a multiplicative and additive interaction with CD3+ = 60%, CD4'<30%, CD§"
= 37% and CD4'/CD8'<0.94, and the risk of liver injury in SLE children was higher when the two factors co-existed.
Conclusion There is a nonlinear relationship between EBV load in peripheral blood of SLE children and CD3", CD4", CD8"
and CD4"/CDS8". Peripheral blood EBV load and abnormal expression of CD3", CD4", CD8" and CD4"/CD8" are all factors

affecting liver injury in children with SLE, and there is a multiplicative and additive interaction between the above factors.
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%2 EHAEIEFEEMARILTREIEIRLE ()
i A G54 (n=154) THEhA (n=58 ) ! P
WBC (x10"/L) 8.72+2.34 8.53+2.31 0.504 0.615
ALB (gL) 40.25+3.29 37.69+3.14 4.870 <0.001
Hb (x10”L) 146.57 +16.03 146.92 + 15.96 0.135 0.893
PLT (x10°L) 305.48 £22.43 312.04 £23.71 1.785 0.076
CRP ( mg/L) 15.68 +4.31 14.95 +4.26 1.051 0.294
TNF-a (pg/ml) 26.35 +6.30 2587 +6.25 0.472 0.637
TC (mmol/L) 428 +1.19 3.96 £0.85 1.775 0.077
TG (mmol/L) 2.14 +0.65 2.04+042 1.029 0.305
LDL-C ( mmol/L) 2.84 £0.87 2.79+0.72 0.370 0.711
HDL-C ( mmol/L ) 1.45+0.39 143+047 0.301 0.764
EBV #& (IU/mL) 248.36 + 65.43 732.48 +93.64 40.830 <0.001
LDH (U/L) 257.16 +41.72 25711 £41.53 0.007 0.994
IL-6 (pg/ml) 14.57 +2.36 15.25+3.09 1.645 0.102
CD3 (%) 56.08 +2.42 61.29 +2.86 12.719 <0.001
CD4" (%) 32.69 +6.74 2895 +6.51 3.463 0.001
CD8™ (%) 33.56 £6.32 38.85+6.97 5.048 <0.001
CD4'/CD8’ 0.98 £0.26 0.75+0.19 5.820 <0.001
ALT (UL) 36.78 +6.31 35.17+5.94 1.602 0.111
AST (U/L) 32.19+6.73 30.78 +5.60 1.349 0.179
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5's 78 (46.99) 20 (4349)
(%) 9.56 + 1.68 9.25+1.05 1.244 0215
BMI (kg/m®) 231+1.79 2286+ 1.73 1.934 0.054

il (A) <3 62 (3735) 22 (4783)
3~12 27 (1627) 19 (41.30) 23.152 <0.001

=12 77 (46.39) 5(10.87)
T (mmHg ) 131.56 +9.24 13352 11.30 1.255 0211
FHEFkE (mmHg) 81.49 +6.03 80.87 +5.27 0.661 0.510
D (R4 11832+11.22 116.44 £9.71 1.079 0.282
R [ mg/(ke/d) ] 0.72 (0.31~0.96) 0.89 (0.57~1.58) 1.235 0.058
WBC (x10"/L) 874+239 841+2.12 0.885 0377
ALB (gL) 41.08 £3.34 34.03+2.92 13.561 <0.001
Hb (x10"/L) 146.23 + 15.97 14824 + 16.16 0.784 0434
PLT (x10’L) 308.24 £ 23.48 303.79 £ 20.25 1221 0.224
CRP (mg/L ) 15524436 1534 £4.07 0.262 0.794
TNF-0. (pg/ml ) 26.58 + 6.47 2491562 1.660 0.098
TC (mmol/L) 422:1.12 409+ 1.01 0.741 0459
TG ( mmol/L) 2.14+0.63 2.01+043 1377 0.170
LDL-C ( mmol/L ) 2.85+0.94 274+043 0.809 0419
HDL-C ( mmol/L ) 147048 1.35+0.17 1.750 0.082
EBV ##& (IU/ml) 302.54 + 68.09 663.25+91.40 30.378 <0.001
LDH (UL) 256.39 £ 40.72 259.88 = 45.09 0522 0.602
IL-6 ( pg/ml) 14.62£2.47 1525+2.88 1.530 0.127
CD3" (%) 55.79+2.35 63.70 +3.23 19.138 <0.001
CD4" (%) 3239+ 6.84 29.06 + 6.09 3117 0.002
CDS' (%) 32.57+6.29 4380+7.25 10.749 <0.001
CD4'/CD§’ 1.03£0.27 0.51+0.14 13.204 <0.001
PTG AR rﬁzﬁ% 36 (21.69) 22 (47.83) 12383 0ot

Pl 130 (78.31) 24 (52.17)
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S CD4" 5 CD8' 1) LL{H, i H 44 A CD4'/CD8" #: 17
S3HT), K SLE £ L4 475 45 Jm A Sk PR A% i (FF 462 47
=1, £AF=0), 472K &K Logistic M35, 4%

%4

RN, <3 H . EBV#EH . CD3", ALB, CD4'/
CDS8" . i sl SLE J&520 SLE & L5 a4 3k 7 A
F I P<0.05), 38 if L ME2 WS g T, i 2
1) - 728 B 11 7 22 1 Ik I -~ (variance inflation factor,
VIF) ¥J/NT10, #7578 5 Z [A) A B S, AR
etk

SLE BILE & RHRHHI BB E Logistic BA5 4

E3 B SE Wald OR 95%CI P
WE<3 A 0.522 0.509 1.051 1.685 1.132 ~ 2471 0.023
EBV # i 1.006 0.996 1.020 2.734 1.906 ~ 4.265 0.002
ALB -0.585 0421 1.932 0.557 0.210 ~ 0.896 0.012
CD3* 0.654 0.614 1.134 1.923 1.152 ~ 3472 <0.001
CD4'/CD§* -0.823 0.733 1.261 0.439 0.184 ~ 0.928 <0.001
Wtk SLE 0.465 0.397 1.372 1.592 1.146 ~ 2.365 0.001
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JHFA5 A 2 A DRSS B 1
3 it
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1 5C 2 MAE b B EIVE T, oA SLE IR K12
nEE A TR RS . AR AR R, TESIA
# )L ALB, CD4", CD4'/CD8" /K A% TAE 1% sh 4,

EBV ##. CD3", CD8 /K¥-mFaEidshdlfL. A
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CD8', CD4'/CDS8" ¥JHA —EMaELME L &R, Lk
SEIRARORTE SLE 5301, EBV JEYLnl GEME] T T ik
UL 4 M 09 5 4304, TR CDA'T kI 4H i
Yol DT CDS'T R 4N . BEFERFIE 28 1,
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x5 EBV HE5 T BB RGN ZEER
e RZ2 OR{H (95%CI) OR{H (95%CI) *
EBV #& (1U/ml) > 450 CD3" (%) <60° 1.000 1.000
> 450 = 60 1.286 (0.896 ~ 3.663) 1571 (0.863 ~ 3.035)
<450 <60 1575 (0.947 ~ 5.252) 2.030 (0.677 ~ 5.866)
<450 = 60° 3.245 (1.699 ~ 4.032) 3.518 (1.114 ~ 4259)
ZHIEM RS RERI=1.568 (95%CI; 1.012 ~ 3.458) , P<0.05
AP=0.685 (95%CI: 0306 ~ 1.151) , P<0.05
S=1.524 (95%CI: 0.994 ~ 2.320) , P<0.05
et OR=2.635 (95%CI: 1472 ~ 4.669) , P<0.05
EBV ## (1U/ml) = 450 CD4" (%) =30 1.000 1.000
> 450 <30 1.633(1.062 ~ 2.963) 1.584(0.947 ~ 2.846)
<450 =30 2.074(1.633 ~ 3.921) 1.817(1.295 ~ 2.389)
<450 30 8.593(7.235 ~ 9.604) 7.613(6.548 ~ 8.629)
ZHMEH AL RERI=1.289 (95%CI: 1.239 ~ 1.923) , P<0.05
API=0.476 (95%CI; 0227 ~ 2.068) , P<0.05
S=1.491 (95%CI: 0.431 ~ 5.640) , P<0.05
i OR=2.598 (95%CI: 1.115 ~ 6.832) , P<0.05
EBV ## (IU/ml) > 450 CD8 (%) 37 1.000 1.000
= 450 =37 2213 (1368 ~ 2.863) 2.896 (1.685 ~ 3.126)
<450 <37 2.867 (1.055 ~ 4.826) 2.113 (0.695 ~ 3.628)
<450 =37 4383 (1.899 ~ 5.654) 5.231 (2.623 ~ 7.745)
LA R RERI=1.374 (95%CI: 1.164 ~ 3.275) , P<0.05
API=0.856 (95%CI; 0.619 ~ 1.997) , P<(.05
S=1.487 (95%CI; 0.982 ~ 6.735) , P<0.05
AR OR=2.296 (95%CI; 1225 ~ 4.634) , P<0.05
EBV #i (IU/ml) > 450 CD4'/CDS8” =094 1.000 1.000
= 450 <0.94 1.893(1.072 ~ 2.763) 1.573(0.974 ~ 2.783)
<450 > 094 2.574(1.633 ~ 4.921) 1.824(1.295 ~ 2.514)
<450 <0.94° 6.593(2.235 ~ 21.604) 5.613(1.548 ~ 18.629)
AR MR RERI=2.356 (95%CI; 1.724 ~ 4.128) , P<0.05
API=0.743 (95%Cl; 0.259 ~ 2.534) , P<(0.05
$=1.495 (95%CI; 0.760 ~ 4.619) , P<0.05
ALY OR=2.533 (95%CI: 1437 ~ 6.958) , P<0.05

e CAEEFEA AR ML BMI, R, PR FEFIkE . 0% WBC, ALB, Hb, PLT, CRP, TNF-«, LDH, IL-6,

AST, ALT, TC, TG, HDL-C, LDL-C; " A EAERHFHIS IR ; © MRS AR i A 7R 4

SLE L FEA IFL0, AR TEILBUE"". A&
WA R, AN EBY 41T A T Ik 2
WS R AR T R8-S SLE UL 00 & A2 DI
Ko AHTEHIFEHATRER, EBV By n gk CDS T 4Hfifl
BUBEBEAS AL, S TR A X R A s 107 CD4'T
2Rt T BE S BRI Y DI RE RIS , HE— AR
ERU ™. AB ST R B3 SLE L, < 3
JIREE LA P, 33 m] RE S P A e ) f8 L
TG G, G ARG ARSI AT A BT AL
NI 5 32 5 EBV JgH FI T bk EL A4 5 AR fh
SR, R G, Z IR Logistic [R5

457K, EBV i CD3', ALB, CD4'/CDS" ., i1k
SLE J& SLE HULFGREEIAZE . EBV YL n] figis
TS SR A R | s AR S R e A
T AL 142 S B , 76 SLE JJLH EBV
PR AT T RE R TG BR A AR RIS 5 1 4
PERLIE , TG IFRA ARG . 11 A 2 A5 1
() —FhEE AR (0T, HAKCE AT DU BRI G 1 e
HIEFRRES, BFESZ RS AIbS 0, MR L
15 Alb 7K V-, CD3" F1CD4'/CD8" H AR 2 2 Wb LA s
IBEAIR S A T B 455, CD3 HICD4'/CDS” L {8 Y
WARHURGRE R A, DmiHg s A B4 28UIK
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TR, SRR RESZ RS >, Hhgktkis

Wk B 4 RN 458 T 2 [ AR BT, AR,
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SR, EBV#H. CD3', CD8 5 SLE H LT 2

IEMISEIER, 1 CD4", CD4'/CDS” W 5 fiF 46 47 5 6 Al

KK Fo E—ERPE—AIESE T EBV #FIT 2

AR SLE SIS P E AR ], SCHARH

SITER R, EBV 205 T i 4RIV AR/ SLE &

JUHR A EARSFA N A2 HAEH], BI24 EBV 2

= 450IU/ml H.CD3" = 60%, CD4'<30%, CD8" = 37%

J CD4'/CD8'<0.94 1, SLE f& LI 7 1 & Az KU T

5o $/RTESLE UL, EBVIEYLAIT k4l

)55 53 A1 ] e SR LR A b, 2EmI ek 1

JHAR I K A
AT 1 4G I SLE £ L EBV 43 i M T i

AR AT, 1R LRI TG Sl A R,

RS WA TR E S H KA . HaR, X

EBV JEYLHI T bk EL AR AR A9 5 8 A1, mT LRI

XFPERIR TR, NPT EEIRTT | SRR YT AR,

DA S LRI RAEAR , BRI AAERY R A3 A

FAFAE—SE R BRI ¥ 5, AT b b,

FEASRAX YN, ATREAFTE—E M far . AR ik

frehts REEARIBESE , LhilE— B RAE A R 25

Wo HU, A EEAR T EBV g fT k4

HESEAETE SLE KA O P E T, (HIFR IR ASR

BRI FHLE . KRR E LT R T )%

F G2 2 T AR5 , LR /R EBV L AN T

AR REAE SLE RT3 Hh ity B E HIPLER] .
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