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[ Abstract] Objective To investigate the value of serum caspase recruitment domain family member 9 ( CARD9 )
and nucleotide-binding oligomerization domain-like receptor family member X1 ( NLRX1 ) in the diagnosis and prognosis e-
valuation of viral myocarditis (VMC) in children. Methods A total of 110 children with VMC admitted to the Department of
Pediatrics of Yan “an People ‘s Hospital from January 2021 to September 2023 were selected as VMC group and 110 healthy
children in the same period were selected as healthy control group. VMC children were divided into poor prognosis subgroup
(32 cases) and good prognosis subgroup (78 cases) according to 1-year prognosis. The levels of serum CARD9 and NLRX1
were detected by enzyme-linked immunosorbent assay. Multivariate unconditional Logistic regression analysis was used to ana-
lyze the relationship between serum CARD9, NLRXI1 levels and poor prognosis of VMC in children. ROC curve was used to
analyze the diagnostic value and prognostic value of serum CARD9 and NLRXI1 levels in children with VMC. Results Com-
pared with the healthy control group, the level of serum CARD9 of the VMC group increased and the level of NLRX1 de-
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creased ( /P=10.679/<0.001,10.203/<0.001) ; After 1 year of follow-up, the poor prognosis rate of 110 children with
VMC was 29.09 % (32 / 110) ; compared with the good prognosis subgroup, the level of serum CARD9 increased and the
level of NLRX1 decreased in the poor prognosis subgroup ( t/P=5.863/<0.001,5.808/<0.001) ; High-sensitivity C-reactive
protein, high creatine kinase isoenzyme MB, high cardiac troponin I and high CARD9 were independent risk factors for poor
prognosis of children with VMC, and high NLRX1 was an independent protective factor[ OR (95%CI)= 3.372(1.421-8.005) , 1.
178(1.002-1.386) ,3.104(1.420-6.789) ,1.081( 1.030-1.133) ,0.613(0.397-0.946) ] ;the AUC of serum CARD9, NLRXI
and the two in the diagnosis of VMC in children were 0.848, 0.840 and 0.919, respectively. The combination of the two was
superior to their respective predictive values ( Z/P=3.855/<0.001,3.884/<0.001) ; the AUC of serum CARD9, NLRX1 and
the two in evaluating the poor prognosis of children with VMC were 0.805, 0.787 and 0.894, respectively. The combination of
the two was superior to the value of each alone in evaluating the poor prognosis of children with VMC ( Z/P=2.611/0.009,2.
737/0.006) .Conclusion The increase of serum CARD9 level and the decrease of serum NLRX1 level of children with VMC
are closely related to the decrease of prognosis, the combination of serum CARD9 and NLRX1 levels has high value in the di-

agnosis and prognosis evaluation of children with VMC.
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FRER(P<0.01) , WLER 1,
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Tab.l Comparison of serum CARD9 and NLRX1 levels between
healthy control group and VMC group

EAE %k CARD9(ng/L) NLRX1( pg/L)
fRERRE ST R 26 110 35.50£8.75 10.79+2.80
VMC 41 110 55.01+17.04 7.30+2.24
18 10.679 10.203
P1H <0.001 <0.001

2.2 2 W4 VMC LG R ZERE K0 LR & 4 | s
CARDY NLRX1 /K FEb# Bt 1 4F, 110 i VMC f&
LA R TG % 29.09% (32/110) . 2 W 2H & LI IR
TR RS, Z R IA I EE L (P>0.05) s 5 R4S
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0.05) ,NLRX1 = il sr A4 I 2 (P<0.05) , WL 3,
2.4 [i3% CARD9 NLRX1 /K2 JL#E VMC B 1E
AT Logistic [FIHLA 1ML CARD9 NLRX1 7K F-Hx

HLWLE VMC BIHEZ [ Logit (P) = —0.248+0.121 %
CARD9-0.559xNLRX1], £l CARD9 NLRX17K
LW LE VMC I E ROC #i<k, 8 i<k T i
BUAUC) , 45 5 BRI CARD9  NLRX1 K —# Bk
H W LE VMC [ AUC 43514 0.848 ,0.840.,0.919,
THEBAAR TS A R I AL R (Z/P = 3.855/<
0.001,3.884/<0.001) , L% 4 K 1,
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HILbRAEY M1 CARDY \NLRX1 7K~ HiA

Tab.2  Comparison of clinical data, myocardial markers, and
serum CARD9/NLRXI1 levels between good prognosis and
poor prognosis subgroups in children with VMC

o H Eﬁ(ﬁ?ﬁ}iﬂ)ﬂﬂ Kiﬁjﬁjiﬂ)ﬂﬂ enti Pl

TR HI(%)] F 44(56.41) 15(46.88)  0.830  0.362

4 34(43.59) 17(53.12)

A (x5, ) 6.13+2.33 6.69+2.18 1.164  0.247

TR (Fts,d) 4.74+1.39 4.84x1.42 0341 0.734

TR AIEME 25(32.05) 11(34.38)  0.431  0.999

[Hl(%)]  MRASE 18(23.08) 8(25.00)

WRUREE  10(12.82) 4(12.50)

EB i#  9(11.54) 3(9.38)
55440 i 2 7(8.97) 2(6.25)
/N7 B19 5(6.41) 2(6.25)
HoAy 4(5.13) 2(6.25)

hs-CRP (&+s,mg/L) 3.95+0.80 4.82+0.97  4.880 <0.001

CK-MB(i%s,U/L) 31.06+4.73 35.75£4.08  4.912 <0.001

¢Tnl(x+s, ng/L) 0.43+0.09 0.53+0.09  5.503 <0.001

CARD9(x#s,ng/L)  49.67+14.69  68.02+15.44 5863 <0.001

NLRX1 (s, pg/L) 7.92+2.19 5.79£1.53  5.808 <0.001

#3 JLE VMC AR Z R RIESA: Logistic [E11H 437
Tab.3

Multivariate unconditional Logistic regression analysis of

poor prognosis in pediatric VMC

oA B  SEMH Waldffi P{i ORfHE  95%CI

W -18.521 5.029 13.565 <0.001 - -

hs-CRP /& 1.216  0.441 7.596 0.006 3.372 1.421~8.005
CK-MB & 0.164 0.083 3.914 0.048 1.178 1.002~1.386
¢Tnl /& 1.133  0.399 8.051 0.005 3.104 1.420~6.789
CARD9 0.077 0.024 10.224 0.001 1.081 1.030~1.133
NLRX1f  -0.490 0.222 4.888 0.027 0.613 0.397~0.946

4 ILIE CARDY NLRX1 /K F2Wi LT VMC A0 UL
Tab.4 Diagnostic value of serum CARD9 and NLRXI1 levels for
pediatric VMC

2yt
& AR Cu-off fE  AUC 95%CI TR R ;2%(
H
CARD9  47.43 ng/L 0.848 0.790~0.896 0.727 0.903 0.630
NLRX1 8.72 mg/L 0.840 0.775~0.879  0.686 0.846 0.532
CHBE 0.919 0.874~0.946  0.819 0.909 0.728
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1 fifi§ CARD9 NLRX1 ZK-F-i2Wi )L VMC #J ROC 22
Fig.1 ROC curves of serum CARD9 and NLRXI1 levels for diag-
nosing pediatric VMC

2.5 [IfiliF CARD9 NLRX1 /KFE3FAE JL#E VMC A B i
JEHI M E 8 3t Logistic [8] 9 481 & I ¥ CARD9
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CARD9 NLRX1 K =F B A IPAGLE VMC AN R Hil5
i AUC 4354 0.805.0.787 .0.894 | —HE G T 4%
F A PE Al L #E VMC A K TS M (Z/P =
2.611/<0.001.2.737/<0.001) , W3 5 K 2.

&5 L% CARD9 NLRX1 KP4l JLE VMC A R B i E
Tab.5 Predictive value of serum CARD9 and NLRX1 levels for
poor prognosis in pediatric VMC

& W Cu-off fE  AUC  95%CI  WUBJE FRSFE APEIE%L
CARD9  60.64 ng/L.  0.805 0.719~0.877 0.843 0.639  0.481
NLRX1 6.05 pg/L 0.787 0.701~0.866 0.501 0.937  0.438
THEBA 0.894 0.820~0.948 0.787 0.899  0.686
3 % i

JLEE VMC & —Fh i i 385 2 41/ 3 B19  FH
BT EE EB B | L BE R R0 7 S 1 R |
AL 8 A s vy P, LI PR B 24 A TC Y I Atk
A R ACER BRTE O 1 IR B ST, RO
THREZ MR e H % AL 36 808 o WUw AE . J Rl
EEXFLEE VMC S Z £ IR YT it , 2 DL SCReR
7 RIHREAD B 3 SO R WG — 4k 25, ARWFSY
H129.09% 1) VMC fBILFERETT 1 AE A R BE , 5
A AR 19 29.27% A3, d R JL#E VMC BUs

B2 Ifi{% CARD9,NLRX1 /K-FIFfh L # VMC A R U5 1
ROC ik

Fig.2 ROC curves of serum CARD9 and NLRX1 levels for predic-
ting poor prognosis in pediatric VMC
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