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(VMO) USRS EmARE R HUR I ER, Ak I 2022 4F 5 H—2023 4E 5 F P422 5818 55— B 12 By bk 2
BeJLEHIIR R VMC UL 152 62 VMC 4 ARIERE T 1 A BJLBUS 1§ 0L A BUG A R WAL (n =43) 5FUG R E4H
(n=109) , 53 PEHCEIIA B e e Ak JLBE 113 {51 A fE e X B A SR AR 2 W A2 I 52 1ML APEL L YB-1 K,
Pearson XM TINE APEL YB-1 /K 5.0 WURIEFRAHICH: . Z R E Logistic MIH 48T VMC BILTIE A R 15
R ZE, 2R TAEEE(ROC) MTZPEM L APEL  YB-1 /KEXF VMC SBILHUG A R AT ME, &8 VMC 4
HLIME APEL YB-1 /KK T BT IR ZH (1/P =35. 472/ <0.001 .25.388/ <0.001) , Ffidyi 1 4F,152 {5 VMC LT
Ja AR EEZRN 28.29% (43/152), FiJa A R4 LVEF APEL , YB-1 i T )5 R #F W 4H (+/P = 8. 878/ < 0. 001 ,
26.085/ <0.001 ,14. 180/ <0.001 ) ,¢Tnl B F Hi)5 R4 (+/P = 2. 630/0.009) , Pearson A3 #r 7R, APEL
YB-1 4335 ¢Tnl ,CK-MB 2 fi#H¢, 5 LVEF 2 1EAH5¢ (APEL. /P = -0.575/<0.001, - 0. 426/0. 008 0. 591/ <
0.001;YB-1:r/P= -0.589/ <0.001, —0.417/0.011.0. 609/ <0.001) , ZHZE Logistic [M[I9%5H /8, LVEF {k ,APE1
& YB-1 fJ& VMC B ILTE A B ST G I Z [ OR(95% CI) =3.967(1.246 ~12.634) 4.778(1.728 ~13.214) |
4.914(1.851 ~13.041) ], IiL¥& APE1,YB-1 /KF K& — HBA B VMC BILTUS A R A EEZE T 1AL (AUC) 43518
0.704.0.680.0. 897, H - FH B & AUC KT ILi% APEL, YB-1 /K 3 B0 FI A9 AUC ( Z/P = 4. 233/ < 0. 001,
4.328/<0.001) £5i€  VMC & JLIMLIE APEL,YB-1 /K FREMS S w0 LR 5 DO DU REAR 00, 35 IR A2 Wi RE 8 I 35 4R
= VMC BJLEABUS AN R BNALEE .,

[8R]  HmEEONR TR/ TCHERE N YR 1, Y-S 4586 E N 1,5 JLE

[HESZES] R725.4 [ ZEkkRIRFE] A

Relationship between the serum levels of APE]1 and YB-1 and the severity and prognosis of viral myocarditis in chil-
dren Li Xin" , He Bihai, Zhang Nini, Shi Nannan, Liu Yun, Song Caihong, He Zhaoping. = Department of Pediatrics, Yu-
lin Hospital, First Affiliated Hospital of Xian Jiaotong University ,Shaanxi Province, Yulin 719000, China
Funding program . Shanxi Province Key Research and Development Plan Project (2022-YBSF-417)
Corresponding author; He Bihai, E-mail; 475536908@ ¢q. com

[ Abstract] Objective To investigate the relationship between serum apurinic/apyrimidinic endonuclease 1 (APEl),
Y-box binding protein 1 (YB-1) levels and the severity and prognosis of children with viral myocarditis (VMC). Methods
One hundred and fifty-two children with VMC admitted to the Department of Pediatrics in Yulin Hospital, the First Affiliated
Hospital of Xi 'an Jiaotong University from May 2022 to May 2023 were selected as the VMC group, according to the prog-
nosis of the children after 1 year of follow-up, they were divided into poor prognosis subgroup (n=43) and good prognosis
subgroup (n=109). A total of 113 healthy children in the same period were selected as the healthy control group. Serum
levels of APEI and YB-1 were measured by enzyme-linked immunosorbent assay. Pearson correlation analysis was used to
analyze the correlation between serum APEL, YB-1 levels and differential indicators. Multivariate Logistic regression analysis
was used to analyze the influencing factors of poor prognosis in children with VMC. The receiver operating characteristic

(ROC) curve was used to evaluate the predictive value of serum APEl and YB-1 levels for poor prognosis in children with
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VMC. Results The levels of serum APEl and YB-1 in VMC group were lower than those in healthy control group (¢#/P=

35472/ <0.001;25388/ <0.001). After 1 year of follow-up, the incidence of poor prognosis in 152 children with VMC was
2829% (43/152).LVEF, APEl and YB-1 in the poor prognosis subgroup were lower than those in the good prognosis sub-
group (¢/P=28.878/ <0.001;26.085/ <0.001;14.180/ <0.001), and cTnl was higher than that in the good prognosis subgroup (¢/
P=2630/0009). Pearson correlation analysis showed that APEl and YB-1 were negatively correlated with ¢cTnl and CK-MB,
respectively, and positively correlated with LVEF (APEl:r/P= -0.575/ <0.001, - 0426/0.008,0.591/ <0.001;YB-1:7/P= - 0.589/
<0.001,-0417/0.011,0.609/ <0.001). Multivariate Logistic regression results showed that low LVEF, low APEI and low YB-1
were independent risk factors for poor prognosis in children with VMC[ OR(95% CI)=3.967 (1246 —12.634) .4.778(1.728 -

13214) 4914(1.851 —13.041) | .The area under the curve (AUC) of serum APEI, YB-1 levels and their combination in pre-
dicting poor prognosis of children with VMC were 0.704, 0.680 and 0.897, respectively, and the AUC of their combination
was greater than that of serum APEI and YB-1 levels alone (Z/P=4.233/ <0.001;4.328/ <0.001).Conclusion Serum APEl
and YB-1 levels in children with VMC can reflect myocardial injury and cardiac function. The combined diagnosis of APEIl

and YB-1 can significantly improve the predictive efficacy of poor prognosis in children with VMC, and provide a sufficient

basis for clinical intervention.
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(2022-1-013) , 3218 L 2 5 & V1 [R) 2 0125 28 015 )
=21,

F1AFEXTIRAS VMC AR RE R
Tab.1 Comparison of clinical data between healthy control group
and VMC group
ft e %t B2 VMC 20
T 2 1
oA (n=113) (n=152) A/t P
BIHI(%)] 55(48.67) 79(51.97) 0.283  0.595
AR (2 +5, %) 8.43+2.25  8.08+2.07 1.312 0.191
BMI(x +5,kg/m?)  18.85+1.28 19.01 +1.37  0.967 0.335
CRP(x +s,mg/L)  5.23+1.16 45.71+12.82 38.716 <0.001
¢Tnl(x +s,pg/L)  0.17+0.05  0.89+0.21 40.745 <0.001
CK-MB(x £s,U/L) 12.58£3.74 27.69+7.68 21.120 <0.001
LVEF (% £5,% ) 56.31£5.93  39.85+7.26 20.292 <0.001

1.2 JRBLEREARAE (1) AR ME. DA OLE LD
WLAIZ W Y (2018 ) ) H 5T VMC #9112 Widn
HE; QI IR 77k 55 42 ¥ B 2, (2) HEBRAn
e OB I RO ER & 5 @& I H A R0 LR
s QOB IFBITEBR | IR R Gepis B e R MO i 4
PRH ; @G WL QBEA O METF R L% ©
3AHANMHE AR ERGYE; ORI IR E
PEC R

1.3 WIHEHR 507

131 ODAWSE R . T LA B i/ il X iR 41
PR 2 H R 25 I R I 10 ml | 250008 HiE W
BT - 80°CUKFIPRAERFIN . SR FH Bl EDC fu 928 R Rk A i
IME ¢Tnl,CK-MB /K, ¢Tnl,CK-MB {57 &340 A4
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4 B 95 E Abcam 28 F] ( 5375 : ab309403 | ab269544 ) , ™
R ACHE U0 A A5 IR AR A

1.3.3 By KI5 WA . XF VMG UL k47 5 19 bt
Vi R 2 Ji 1 W BT T SN 12 E 4, B4
JBRUR R R 2024 4F 4 A 17 HEURJLAET:, kIR
P8R (1) i, SERFEARTY 2%, O HL I BB 7 0
SRS IR bR IEH o (2) I HE, I PRAEAR 42
JE O DB E SRR R B U, (3) kA
ODHUK . 208 K, [ A OIREAR A OIS 7
WKW ERIN, (4) 0BKW, EEodd
M AL T L R SR E DR E R, (5) 8T,
HEBRAE VMC AR Z I S 80SET, BRIl
ATUGE R (n =109) , AR ITE S A TG
ARTWH(n=43),

1.4 Gtk SR SPSS 27. 0 84k dk 17 8 43
Bro THECHORNUUE % (% ) R, WBCR T X K
5 AR A RS E ORI v £ 28,2 R AR
K ST FEAS ¢ K56 ; Pearson AH 4437 L7 APEL |
YB-1 K50 WLRFE A5 B AR M s Z2 1 R Logistic 7l
H43 8T VMC BULTUS A KR A2 R 2 208 TAERE
fE(ROC) HIZE 3P 1L3E APEL YB-1 /KEXF VMC L
P AN BL B FN AN {8, Delong 46 36 H #5461t 28 71 1 AR
(AUC) #5, P<0.05 NEFAGITHE XL,

2 # B

2.1 2 #HiiE APE1YB-1 /K FHAE  VMC 4 1%
APEL YB-1 /KK T HExT FEZH (P <0.01) , WK 2,

T2 HEEXEBAYS VMC i APEL YB-1 A
b (2 xs,pe/L)

Tab.2  Comparison of serum APE1 and YB-1 levels between
healthy control group and VMC group
Ho %k APE1 YB-1
flt e i 2 113 5.76 £1.38 10.35 £2.77
VMC 41 152 1.08 £0.29 3.39+£1.05
{8 35.472 25.388
P1H <0.001 <0.001

2.2 ARG VMC BILIGIR SR L BEVT 14,
152 5] VMC BIL TG A B & %8 28.29% (43/
152), Wi AR W4 LVEF  APEL \YB-1 X THi)5 B
WA, Tl & THERGTH(P<0.01), &3,

R3 PR REFTH ST AR VMC BILIR R FTR
Tab. 3

Comparison of clinical data between the good prognosis

subgroup and the poor prognosis subgroup

e REFEAL TS A R

oA (n=109) (n=a3) X/t P
BHI(%)] 52(47.71) 24(55.81) 0.812 0.368
AR (x x5, %) 8.09 +1.65 8.06+1.79  0.099 0.922
BMI(x s, kg/m*) 18.99+1.31 19.09+1.29  0.426 0.671

CRP(x +s,mg/L) 45.67 £10.29 46.38 +10.15 0.385 0.701
cTnl(x +5,ng/L) 0.87 +0.16 0.95+0.19 2.630 0.009
CK-MB(x +s,U/L) 27.31£8.02 28.77 +8.36 0.999 0.319

LVEF(x +5,% ) 42.67 +6.28  32.74 £6.03 8.878 <0.001
APEl (x £5s,pg/L) 1.36 £0.27 0.51 £0.13 26.085 <0.001
YB-1(x+s,ug/L) 3.85+0.93 2.07 £0.58 14.180 <0.001

2.3 L3 APEL YB-1 K50 WLR F8 bR 0 A0 14
Pearson #H 3¢ PE 23 i 7%, APE1 . YB-1 2+ %11 5 ¢Tnl .
CK-MB £ 1itH2%, 5 LVEF £ 1EMH & (P <0.01), I
#x4,

F4 VMC EILIMGE APEL YB-1 /K P50 LR R AR A AE &1
Tab.4 Correlation between serum APEl, YB-1 levels and myo-

carditis indicators

e APE1 YB-1

£t " " " "
r A P1{E r A P1E

c¢Tnl -0.575 <0.001 -0.589 <0.001

CK-MB -0.426 0.008 -0.417 0.011

LVEF 0.591 <0.001 0.609 <0.001

2.4 ZHZE Logistic [FIH4#7 VMC BILFUE A R 1Y
EEZE L VMC B8RS R ATUE A R R AR &
(WRAE 2R /R0 R 3 PR 2RI HEN
H7AS & 17 Z & Logistic [543, 45 5 7w,
LVEF i \APE1 ik | YB-1 {J2 VMC B ILBUE A B Ay
SEfEREIER (P <0.05) , L3R5,

&S5 W VMC BILBUS 2 N Logistic [91J37347

Tab.5 Multivariate Logistic regression analysis of factors affecting

the prognosis of children with VMC

ER B SE{E Waldfi P{i ORfH 95% CI

¢Tnl & 0.458 0.327 1.962 0.161 1.581 0.833 ~ 3.001
LVEF fi§ 1.378 0.591 5.437 0.020 3.967 1.246 ~12.634
APEL ik 1.564 0.519 9.081 0.003 4.778 1.728 ~13.214
YB-1 1% 1.592 0.498 10.219 0.001 4.914 1.851 ~13.041

2.5 [fil¥E APE1 YB-1 /K3FXF VMC B ILHUG A R 1Y
FMME 2 HML5E APEL  YB-1 /K V- Bl 5 B¢ A 1
W VMC #BJLFUS A B AY ROC [k, IF115 AUC, 45

7RG APEL YB-1 KF K —FBCA T VMC R
LT A KRS AUC 43514 0. 704 .0. 680 .0. 897, — 4
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BA ) AUC KF I APEL, YB-1 7K - 57 13 ) 1
AUC(Z/P =4.233/ <0.001 4.328/ <0.001) , L3 6.
K1,

R 6 IMTE APEL YB-1 KX VMC fLHURAS K F000

Tab.6 The predictive value of serum APEl and YB-1 levels for
poor prognosis in children with VMC

& An RAEEBE AUC 95%CI WURIE FRRE A8IREK

APE1 0.80 pg/L 0.704 0.607 ~0.802 0.744 0.789 0.533

YB-1 2.31 pg/L  0.680 0.581 ~0.780 0.721 0.734  0.455

- 0.897 0.836 ~0.958 0.861 0.862 0.723

1ML APEL YB-1 ZKF-Hlll VMC &L BUS A R ROC
h£k
Fig.1 ROC curve for predicting poor prognosis in VMC patients
based on serum APE1 and YB-1 levels
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PRI, 233K APEL 4 AR (14 48 I 05 P W 350 TR A
A PRA AN MR | #2500 M R I, i 335 APEL 40 i bk
REASN I LRI S 5 18, AR Db 2 R 2 1 -3 7%
P, DT 4800 I 307K ST, 2 Sk 40 408 40 R 2
AWFFEER IR, VMC LB LIS APEL 7K P42 {d i
XTHRAAREAR , it — 2 o0 R B, B AN R R4 VMC A8
LI APEL ZKPAEHUR R4V FEAR , 5] APEL 72
VMC 0 A Stk e ot B v 2 45— @ AE . s R ]
AESE Y APEL ZK-F- BRI, 4 B A5 5 15 0 Bl )
PRACALEAL T TR i 88 5 e A 52 1R 455 A
P AT IR R R M, iR S M S e S N A
RN AR TS R TR A R 6 kAR, B
TR 2 AR PR, 8 4030 10038 P B AL 0o e A T
il LR SO A DTS 000 AL 40 9 1 00 JUL ) 4 4
1k A 3E VMC ik 15 #E R, X TS 3 AN R 5
Mt WA B SE R, REBR APEL g A% 3
J& A% SR kB VW] S A, AL 0 OR3P PR 5
SISt 583 AR S 1 AR R R, el 4 1 B B e A )
T A BG4l 0 JUL A A & A ARk 0 K
SR, O JUE 48 00 R B I T 3 AT RE A R T
VMC EILTE A R BN TERLTH]

YB-1 J2—M AT Z R AN AL RE R IR 4 5 EE 1
AT T A AR AN 20 B o o, A5 ELA B DR SF
PE,H N-R 3 18 IR s 3 K C-AR i v 5% 445 1) 4 1%, A
DNA $ &5 BT 852 1y K Bk 1l P08 13 45 4
R FEEREAEHY . DRI, YB-1 AENS 5 A U
PR G IRES S, TS v T340 R 5 0, BRARALAR N
RMER T KT 30 G2 M LA P 14 58 M s vy HLA i
B AIRIERE SRR YB-1 A% IR S, ML
PN FEL S 240 i 3 s 1) CXC Ak R LA 1 ( cysteine-x-
cysteine motif ligands 1,CXCL1) B 380, 755 50
LA AEALTE A7 . Lin 557 & B, YB-1 38 5 I 45 #a
ALBE TR 12 A1y TAEZE Cinterferon y, TFN-y) 1,
AT g A 2 A, AR R AR EE S VMG Y 32 EEL
FRREIR , SO VMC i 1E i R B AR  AHE
FEEER IR, VMC LI YB-1 7K -5 g B xof HR
HFEAL, 2P R, U A R4 VMC & L
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1 YB-1 7RIS B4 4 A, R YB-1 ] g7
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W R W, YB-1 fEfE M C-C &7 #a 1k N 7 B Ak 7%
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