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Correlations of expressions of growth differentiation factor-15 and neurotrophic factor-3
in serum of children with febrile convulsion with severity of the disease
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[Abstract | Objective To investigate expressions of growth differentiation factor-15 (GDF-15) and neurotrophic factor-3 (NT-3) in
serum of children with febrile convulsion and their correlations with severity of the disease. Methods A total of 91 children with
febrile convulsion who admitted to our hospital from June 2020 to December 2022 were selected as study subjects. According to
frequency,duration and form of seizures of the children with febrile convulsion, they were divided into simple febrile convulsion
group (52 cases) and complex febrile convulsion group (39 cases).Other 91 healthy children who underwent physical examination
were selected as the control group.Enzyme linked immunosorbent assay (ELISA) was applied to detect serum levels of GDF-15 and
NT-3.Pearson correlation analysis was applied to analyze correlations of serum GDF-15 and NT-3 levels with severity of febrile
convulsion in children. Logistic regression analysis was applied to analyze risk factors affecting severity of febrile seizures in
children.Receiver operating characteristic (ROC) curve was applied to analyze diagnostic values of GDF-15 and NT-3 levels for
severity of febrile seizures in children. Results The serum levels of GDF-15 and NT-3 in the febrile convulsion group were
significantly higher than those in the control group (t =7.742 and 7.624 respectively, both P<C0.001).Compared with the control

group,the serum levels of GDF-15 and NT-3 of these children with febrile convulsion in both the simple febrile convulsion and the
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complex febrile convulsion group significantly elevated (F = 6.125 and 10.214 respectively, both P <0.01).Compared with the
simple febrile convulsion group, the serum levels of GDF-15 and NT-3 of these children with febrile convulsion in the complex
febrile convulsion group significantly elevated (¢ =8.312 and 9.164 respectively, both P <C0.01).The serum GDF-15 and NT-3
levels were positively correlated with severity of febrile seizures (including simple and complex febrile convulsions) in children (=
0.604 and 0.724,respectively,both P<(0.001).Compared with the children who had febrile seizures lasting for <X 15 minutes., the
children who had febrile seizures lasting for = 15 minutes had significantly higher serum levels of GDF-15 and NT-3 (+=2.436 and
3.180 respectively,both P<C0.05).Compared with the simple febrile convulsion group.the serum C-reactive protein (CRP) and
white blood cell count (WBC) levels of the children in the complex febrile convulsion group were significantly higher (:=28.253 and
8.146 respectively,both P<C0.05).Logistic regression analysis shown that the serum levels of GDF-15 and NT-3 were independent
risk factors affecting severity of febrile seizures in children (OR =2.889 and 2.125 respectively,both P<C0.05).The areas under the
curve (AUCs) of GDF-15,NT-3 and combination of the two indexes for diagnosing severity of febrile seizures in children were
0.855,0.833 and 0.950 respectively,the combined diagnostic efficacy of GDF-15 and NT-3 was higher than those of single GDF-15
and single NT-3 alone (Z=2.015,P =0.043; Z=2.198, P =0.028). Conclusion Serum GDF-15 and NT-3 levels are positively
correlated with severity of febrile convulsion in children.GDF-15,NT-3 and their combination have predictive values for severity of
febrile convulsion,and they can be used as diagnostic biomarkers for severity of febrile convulsion in children.
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MR AR SRR . AR TERS (neurotron gy g o g 26 54 4 W RCHE Y CHE 5 < 2023
phin-3,NT-3) J& T # &8 7% H 7 1) — B, 0 i 32 3 034).

W2 TT T A S R B AT T 2 A0 B O I
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ARG ) A 5 K 4L R i B X B AL 7 GDF-15 (il Uk =X,
Y5, 69-99453) \NT-3 ( L B 3 1, CB11258-Hu) o B
KV, L F5 1 422 BR U0 B 45 7 A AT

L4 it FE a5

EFE SPSS 25.0 X A F 58 42 & 4 45 A 47 42
T2 T . TR IUEUE CH 4 L) [n(00) J3R7R

2.1 B 4A GDF-15 1 NT-3 7k F Lk &%
P K # GDF-15.NT-3.CRP.WBC ¥ 5 3
B ESHESIT¥EL(P<<0.00), lLE1,

L IA] HC R e 7 e 5 ik VR A% 5 T 25 43 1 ) 2.2 =4 GDF-15 7 NT-3 A b 2
DARR B 2 (x + ) ok 04T ¢ K, 2 4 ) 2 5 R AL A L B 0 2R B O AL A OB

RZE 200, M 3l SNK-¢ K 5. Pearson )L GDF-15 fl NT-3 /K- #) i & F+ /5 (P <<0.01) ;
AT . Logistic [ A B 40 T 2 0 M 22, 2 A LA T gk AL BT OB L GDF-15 Al
K # T AE ¥ 4E (receiver operator characteristic, NT-3 7K 44 1 2 T (P<<0.01) , WA 1,
ROO £ s Hriz Wi th f. P<<0.05 22 %A Geit
F1 WA GDF-15# NT-3 kK FEE(x +5)
Table 1 Comparison of serum GDF-15 and NT-3 levels of the children between

the febrile convulsion group and the control group (x +s)

25 1 %51 GDF-15(ng/mL) NT-3(ng/L) CRP(mg/L) WBC(X10°/L)
P Bt K 41 91 1.0040.21 60.38+11.25 2.35+1.24 7.07+1.85
felt JE xof HE 2 91 0.75+0.18 48.8549.03 1.34+0.26 4.38+1.14

t — 7.742 7.624 7.605 11.809

P — <0.001 <20.001 <20.001 <20.001

H:GDF-15: A K b A F-15; NT-3 . #i 48 % H F-3; CRP . C e B & 4 ; WBC: F 4l e b4k .
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Fig.1 Comparison of serum GDF-15 and NT-3 levels of the children among the three groups

23 ERBEEEAMRBKEILSE GDF-15, 15 & NT-3 /Kt 3 [ FH(P<0.05) 5 i #4350 K
NT-3 7k 46 K14 JL GDF-15 Jz NT-3 7K 5 PP 50k £ L A 4F % | 1
Pearson A G437 45 5L W7 , BrE Set Bk A8 L B ) &R T (P =>0.05) , L3 2,
757 R (R f A 44 5 GDF-15 .NT-3 /K- 25 EMAMEREBEIILFRECEEENERE
FH IEA 96 (- =0.604.,0.724, P <0.05) , S
2.4 #HIRFR 2 )L GDF-15 #1 NT-3 K £ 515 &K B0 gl 2 PR PR R LA LG, B 484 CRP J
BHIENXR WBC 7K 5 5 (P <0.05) ; FLalig] 55 Je 41 4 %
S5 0RUR 4 2 B ) << 15min B9 $ME 50K £ L AR ) K ) e MR P 25 R R ST E R (P >>0.05) , L
FE A5 BR 47 S I 18] = 15 min (9 $PE 150K 5L 9 GDF- % 3.
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F2 PEREEILGDE15 I NT-3 KESIEKRSGMEHNER(x£5)

Table 2 Relationships of serum GDF-15 and NT-3 levels with clinical features in children with febrile convulsion (x +s)

I R R i 1) %% GDF-15(ng/mL) ! P NT-3(ng/L) ¢ P
D 1.616 0.110 0.044 0.965
=12 71 1.01£0.12 60.4048.05
<12 20 0.9640.13 60.3147.93
P 1.429 0.156 0.032 0.975
% 49 1.02+0.15 60.41+8.93
4 42 0.9840.11 60.354-9.07
WIRARHECCO) 1.972 0.052 0.090 0.929
<38.6 19 0.9240.13 60.23+7.68
=>38.6 72 1.0220.21 60.4248.34
150 R 22 5 ] (min) 2.436 0.017 3.180 0.002
>15 36 1.044-0.14 63.2347.05
<15 55 0.9740.13 58.5146.84

HGDF-15 . A KB IR F-15 s NT-3 . # &85 37 [ 7-3.,

x3 HEARRRBILFRECFERENEERRESH (o). xts]

Table 3 Univariate analysis of factors affecting severity of febrile convulsion in children [n( %) ,x +s]

I IR AT Lk a2 (n=52) I (n=39) X2/t P
D 1.730 0.188
=12 71 38(53.52) 33(46.48)
<12 20 14(70.00) 6(30.00)
P 0.181 0.671
U 49 27(55.10) 22(44.90)
%7 42 25(59.52) 17(40.48)
W AR CC) 0.937 0.333
<38.6 19 9(47.37) 10(52.63)
=>38.6 72 43(59.72) 29(40.28)
CRP(mg/L) 2.0840.31 2.7240.43 8.253 <£0.001
WBC(X10°/L) 6.49740.73 7.85+0.86 8.146 <0.001

T CRP.C W & s WBC: 140 31 %k,

CMAMEREILFREEERENSAR KN H AR B AT Logistic 20 M1 45 24 7R 52 Wi 34

S PR LR I ™ R B A 4 57 G B IR R O GDEF-
DL ft IR AR L %) 9 17 7 R B A PR AR i (F 15 .NT-3(P<C0.05), .3 4.

ai=0,82«=1),GDF-15.NT-3 /K¢ ,.CRP } WBC

R4 RUERBRBILFEEEREMNSEX logistc 17

Table 4 Multivariate Logistic regression analysis of factors affecting severity of febrile convulsion in children

HE B S.E. Wald x? OR 95%CI P

GDF-15 1.061 0.315 11.343 2.889 1.558~5.356 0.001
NT-3 0.754 0.275 7.513 2.125 1.240~3.643 0.006
CRP 0.606 0.446 1.849 1.834 0.765~4.396 0.174
WBC 0.423 0.392 1.166 1.527 0.708~3.292 0.280

T :GDF-15 . £ K /p b B F-15; NT-3 . M & 8 F2 B F-3; CRP: C | v & 11 ; WBC: 1 41 i 144,
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ARG DU A A B — 35 B 6 100 000 R 36 1 A 4G 96 7 i D
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DL 35 Wk G 12 W B BB L 1 ™ IR R
ROC #1 £ T m 2 (area under the curve, AUC) K&
95 % CI 4351} 0.855(0.765~0.920) ,0.833(0.741~
0.903) 1 0.950(0.883~0.985) , GDF-15 ,NT-3 LA }
TR A IS W R R R L 17 ™ R T Y R
10 69.23% .79.49 % Fl 89.74 % , 4 5 FE 4y W N
86.54 % ,90.38% Fll 96.15% , GDF-15 NT-3 Bt & &
W R = T B A T AL BE (Z = 2,015, P =0.043;
Z=2.198,P=0.028), WA 2,
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Fig.2 ROC curves of serum GDF-15 and NT-3 levels

for predicting severity of febrile convulsion in children
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