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[F5Z] Bag RS e ¢ 8 ) LG4 KL F-15 (GDF-15) FkEA, HAHSHE
ILEA ORI Set . A3k BE20165E 1 H 201941 H ) o1 o B B B die v i i 1 I ik 46 25 )L,
398G AR TN 5, AR AT MR Ik 45 BB L2140 IR , FaB MRk 4 & 3O LB 45 £ L 184
Bl RS o REAZE SN EIKIL, 5 B, R BB G2 W A 13 GDF-15
BRZ A R OV E OIS EE T (¢Tn 1) AKF, FRHADXC6004: [ 54 A AR I 37 i %
WIRR RS (CK) M E A LEE (CK-MB) /K*F. >KfPearsonik s #T iliEGDF-15. k% 5CK-MB,
cTn [ [AHICHE; SR Logistic B T 40 AT 2 M2 PR Rk 4 28 LIE R OURG I E R R & 42l E
TAEEREMZE (ROC) A HTIMIHEGDF-15. k& 5CK-MB. cTnl/K~F-x s vk 5 ) L& A O
(Wi, $5R WA SXHRALR) LMD SRR ZER LG8 X (F =0.672, t=0.585,
0.576, P¥1> 0.05) ; HXIMALLE, WERMARILAM (WBC)  HHERAIME (GRAN) KL
ABHIC- SN E (hs-CRP) . GDF-15. k&, CK. CK-MBMcTn [ K FEET &, OHESHEEL
WS, ZRWESEE Y (r=21.237. 18.324. 33.084. 13.535, 17.192, 21.859. 39.014.
24369, x'=28.097, P¥J<0.05) . PearsoniZMICtEMHT o, JaZ PRk % A IO MR B ) LI
GDF-15, JIKES5CK-MB. cTn [ KP4 21IEAHK (r=0.530. 0.427. 0.443, 0.440, P¥J<0.05) .
MiEGDF-15, k3. CK-MBAHIcTn [ 7KF-F 535 A S i 5 14 MR Uk 58 58 ) LR AE O IULAE A [ 0 57 . 86
2 (PH#< 0.05) . MMIEGDE-15. k%, CK-MBHcTn [ /K12 Wiz itk m gk 45 ) LG 542
fi R (AUC) 4395 580.862. 0.894. 0.8867410.973, REUE /5 581.10%. 84.20%. 85.30%F!
90.20%, 455 5979.00%. 81.30%. 91.40%7F194.90%, IMiEGDF-15. IKEBSKIMKAUCK
0.953, REUEN4.60%, FrFER84.10%. LI JHIZ MR 58 M LIS GDF-15F1 Ik 2 /K P 5. 3% 7+
&, SONIRGFREYCK-MB, cTn [ FBEKTFREIEFMIE, RIS MR 5 B LRE NG
MorfEl R, DA REXHS WOEE Ik % A O A — 2 S HINE.
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Correlation between levels of serum growth differentiation factor-15 and copeptin and myocardial
damage in children with herpetic angina Li Fengguo, Dong Guiyong, Tan Chang, Yu Kai. Department of
Pediatric, Guangyuan Hospital of Traditional Chinese Medicine, Guangyuan 628000, China
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[ Abstract] Objective To investigate the levels of serum growth differentiation factor-15 (GDF-15),
copeptin and myocardial damage markers, and to explore their correlation with myocardial damage in children
with herpes angina. Methods Total of 398 children with herpes angina were collected from January 2016 to
January 2019, among whom, 214 children were with herpes simplex angina (control group) and 184 children
with herpes angina complicated with myocardial damage (observation group). Peripheral venous blood was
collected from all subjects and serum was separated routinely, levels of serum GDF-15, copeptin and marker
of myocardial damage cardiac troponin I (cTn I ) were measured by ELISA, and levels of serum creatine

kinase (CK) and kinase isoenzyme (CK-MB) were measured by DXC600 automatic biochemical analyzer.
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Pearson correlation analysis was used to analyze the correlations between serum GDF-15, copeptin and CK-
MB, cTn I, and Logistic regression analysis was used to analyze the risk factors of myocardial damage in
children with herpetic angina. The diagnostic values of serum GDF-15, copeptin, CK-MB and cTn [ levels
on myocardial damage in children with herpetic pharyngitis were tested by ROC. Results There was no
significant differences in gender, age and course of disease between cases in observation group and control
group (° = 0.672, t = 0.585, 0.576; all P > 0.05). Compared with cases in control group, white blood cell
(WBCQ), neutrophile granulocyte (GRAN) and the levels of serum high sensitive C reaction protein (hs-CRP),
GDF-15, copeptin, CK, CK-MB and ¢Tn | in observation group increased significantly, while the proportion
of abnormal ECG increased significantly (z = 21.237, 18.324, 33.084, 13.535, 17.192, 21.859, 39.014, 24.369,
2’ =28.097; all P < 0.05). Pearson correlation analysis showed that the levels of serum GDF-15, copeptin and CK-
MB, ¢Tn [ were positively correlated of children of herpes angina complicated with myocardial damage,
respectively (» = 0.530, 0.427, 0.443, 0.440; all P < 0.05). Increases of levels of serum GDF-15, copeptin,
CK-MB and cTn I were independent risk factors for myocardial damage of children with herpetic angina (all
P <0.05). Serum GDF-15, copeptin, CK-MB and ¢Tn [ levels were used to diagnose the myocardial damage
of children with herpetic angina, and the area of under curve (AUC) were 0.862, 0.894, 0.886 and 0.973,
respectively, and the sensitivity were 81.10%, 84.20%, 85.30% and 90.20%, respectively, the specificity was
79.00%, 81.30%, 91.40% and 94.90%, respectively. The AUC of serum GDF-15 combined with copeptin was
0.953, sensitivity was 94.60% and specificity was 84.10%. Conclusions The levels of serum GDF-15 and
copeptin of children with herpetic angina were significantly increased, which were positively correlated with
levels of CK-MB and c¢Tn [ proteins, and were independent risk factors for myocardial damage of children
with herpetic angina, which may be of some reference value to diagnose myocardial damage.
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L hRACREE: REAEILRET RSN
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AR =10 cm) o FIR N EA010 min, 43ES I
i, BHET—80 CIRAMAFH.

2. IMAmMI 4. KA UniCel® DxH 800 Coulter
A H Mg AT (U2 R R, EED
P40 (white blood cells, WBC) . Hrki4H
il (neutrophile granulocyte, GRAN) it#{. XH
U G P 2 BT VA W AL 37 BB B C- ) B EE 1 Chigh
sensitive C reaction protein, hs-CRP) (50 A3/,
fit'5: 20122401706, wHPEHEE AR A R
NHED K

3. 0 ERI: R HAEH1550P AL H
PIRUAS I &8 ) LoCo B P, B i A 2 Lo R ] S
(ST-TH A FEASMA . FHERE, FEHo
b, EHERES) KA.

4. MiEGDF-15. k& L OB AP R
FH BRI G2 W Bty (enzyme-linked immuno sorbent
assay, ELISA) fuilli& JLIf{EGDF-15 ( AGDF-1
ELISARF &, 25 abl55432, ZE[EAbcam) .
K# CABKZEELISAGTI &, #85: PA5-19788,
2% [ Invitrogen) 7/K°FMcTnl (AcTnl ELISA
W&, 85 MA1-20117, 3 HEInvitrogen) 7K
S, BARERAE DR b 4% B R vl B AT

K DXC6004: [ 3l A= 46 AR ) 1 37 CK
CK-MBIK-. MiECKIEH ZHEH]: 24~170 UL,
CK-MBIEHZ%4u[H: 0~25 UL, ¢Inl IEHZ%U

Fil: 0~02mg/L.
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K HISPSS 22. 0%k ik AT Giit F o0 b, B
EES . ifE. WBC. GRAN, hs-CRP. GDF-15,
k% . CK. CK-MB#IcTn [ Jyit &%k H 2 1F
Ao, KM x+ s®ox, MR BRI
AR HARER N ECE R, Gt iR A
RIS o R Pearsonid 43 M7 i 95 i TR Uk 26 5B L I
EGDF-15. k& /K F5CK-MB. cTn [ /KFHI5%
P, Logistic[[] 3534 52 0 602 P4 R sk 58 56 LR 2R
ORI fE R R &R 23238 3 TR R il 2k
(receiver operating characteristic, ROC) 4377
GDF-15, k& 5CK-MB. cTn [ 7KF%F 2 P IR
U 46 JB LR A DR AA 2 e, B RBUS
KEEE . PIP < 0.05NERH S8 L.

#& R

— . MR 5 X IR AL R LI PR Wkt

M2 50 B2 B L) . SR DL RO R L
B, EREGIHFEEN (F =0.672. t=0.585,
0.576, P¥J> 0.05) ; HXIHZLL, MWEH S
JLWBC. GRAN, [fij&hs-CRPEH &R E &,
OB H L B E R m (¢ =21.237, 18.324,
33.084, ' =28.097, P¥< 0.001) , ZR¥HHS
TR, WKL

T WA S X AR )L EGDF-15,
Copeptin ZCK. CK-MB. cTn [ £ H/K

Hxf A i, WA B )LIMECKE [ K
R ETE (r=21.859, P <0.001) , {H#IE
WHEEEN, MIEGDF-15. k&, CK-MB,

T RN IR R LAl R B

A5 1% P[5/ D ] EW (xts, ) R (x£s, h) WBC (x*s, x 10°L)
it A 214 133/81 4.10+2.03 4721 +10.36 8.37 + 1.41
WEEA 184 106/78 4.00+1.21 46.58 £11.45 12,63 £2.51
it 7 =0.672 t=0.585 t=0.576 t=21237

Pt 0.412 0.559 0.565 < 0.001

H 5 (B GRAN (x+s, x10°7L) hs-CRP (x+s, mg/L) OHESE [F (%) ]
Xt 2 214 6.67+1.34 596+ 123 7 (3.27)
e 184 9.71+1.95 12.28 +2.46 38 (20.65)

it t=18.324 1=33.084 1 =28.097

Pl < 0.001 < 0.001 < 0.001

vE: WBC: H4iffl; GRAN: HALRZiMi; hs-CRP: i C- RFEA
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PearsonyZAH M 3 AT S, JRI92 1A MR sk 28 &
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SFREIEMER (r=0.530. 0.427, P¥< 0.001) ,
MiEKZEECK-MB., c¢cTnl /KFEIEMHK (r =
0.443. 0.440, PJ<<0.001) . WE1~2,

V9. Logistic[nl =7 H7a92 M Mk ¢ &) LI &
O IR Y SRS R 2

DA PR MR e 56 B8 L2 75 K 2B O L5 49 Dl R
A&, H¥WBC. GRAN, hs-CRP. [f}#%GDF-15,
k& . CK-MBHlcTn [ K49 N H A & 1T

LogisticZ & [\ 940 #7, 45 % KB IMLEHEGDF-15.
k& . CK-MBHMcTn [ /KT & & 0 %
P Uk 98 FR L R A GO LA 95 B B ST e T TR R
(OR = 2.263. 95%CI: 1.541~3.323, OR =
3.349, 95%CI: 2.375~4.722, OR = 4.416,
95%CI: 2.182~8.937, OR = 5.683. 95%CI:
3.467~9.322; P¥J<0.05) , W3#E3.
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S PR32 PR A U 26 ER ) LoC LA %3 A2 WA

Mmi%EGDF-15. k& . CK-MBAHIcTn [ /K
ST B2 W 92 P R s A AR L0 UL A 1 it R
MR (the area under the curve, AUC) 75N
0.862. 0.894. 0.886#10.973, IfiliEGDF-155Jik
RICE 12 Wiyt s Ve Wk 28 &) Lo 45 I AUC
0.953, REE HN4.60%, H557H N84.10%. W
K3f1%4,

%<2 W4 HEJLIMTE GDE-15, Ik&E. CK. CK-MB fl ¢Tn [ FHEKFE (% +5)

ZH 5 1% GDF-15 (ng/L) k% (pg/L) CK (U/L) CK-MB (U/L) c¢Tnl (mg/L)
it 2 214 6.59 % 1.32 0.67£0.13 89.59 £ 16.72 49.43 £5.61 0.16 4 0.04
M EELH 184 8.67+1.74 0.92+0.16 136.18 + 25.44 109.37 +21.65 0.27 +0.05
HH 13.535 17.192 21.859 39.014 24,369
PlE < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
#< 3 Logistic [51Y3 43 H7 52 W 25 1 MR Ik 58 26 ) L3 2R /O JILA4%5 (4 £ 66 R 35
B AL wald {8 SEf4 ORMY 95%CHH Pt
WBC 0.219 1.042 0.215 1.245 0.862~1.798 0.215
GRAN 0.238 1.286 0.185 1.269 0.904~.781 0.132
hs-CRP 0.354 0.972 0.359 1.425 0.789~2.574 0.074
GDF-15 0.817 5.785 0.340 2.263 1.541~3.323 0.020
k& 1.209 9.472 0.393 3.349 2.375~4.722 0.001
CK-MB 1.485 8.931 0.497 4.416 2.182~8.937 < 0.001
¢Tn I 1.737 10.796 0.529 5.683 3.467~9.322 < 0.001
&4 IM7E GDF-15, fk#E. CK-MB Fil cTn [ %fHa LRI % ) LO RS S W E
A AUC 95%CI R RBE (%) N (%)
GDF-15 0.862 0.825~0.898 7.48 ng/L 81.10 79.00
k& 0.894 0.863~0.925 0.80 pg/L 84.20 81.30
CK-MB 0.886 0.848~0.924 64.12 U/L 85.30 91.40
¢Tn I 0.973 0.959~0.987 0.22 mg/L 90.20 94.90
GDF-15+ ik % 0.953 0.934~0.971 — 94.60 84.10
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