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T 10 8L LTS FGF-21 5 GDF-15 /K FAl )
I &Y i HWF5E
K OEB, WY, AAFC, B, AR &K RB°
(FRMERAM R AR LB E RS a. TAEESAFL; b KR, VIR 221006)

W E. BH #%iTF 2 2 (hand, foot and mouth disease, HFMD ) & JU £ i &% 4 4 20 J 4 ¥ B T 21 (fibroblast
growth factor 21, FGF-21) =& K 54 H F 15 ( growth differentiation factor 15, GDF-15) & ik K -F 26 KN4, F
7B ORIC2018F 5 A ~ 2022 5 AR M BEA R FWE BN ILE E RS S8 HFMD &)L 80 4l A At st %, o A%
B A Fe TR, R0 40 415 AR B IR A AL 08 LR Bk R R 68 30 ) BOUAE A ST ER L. B R B IR S 9% ORI
iX 3 (enzyme linked immunosorbent assay, ELISA ) # | so & FGF-21 #= GDF-15 & F. % X & T 484 42 (ROC)
wh 2R AT B0 48 AR S M R IR A sF & g HFMD 894 B 4, 458 #9248 % FGF-21, GDF-15, IL-6 R-F 2 %] 4
101.96 +25.15 pg/ml, 702.95+123.38pg/ml #= 176.73 + 74.01pg/ml, % T 4@ A 40 (84.10 + 18.85pg/ml, 515.78 +115.96
pg/ml, 105.80 +35.33pg/ml) FexF M40 (77.51+17.12 pg/ml, 337.33+121.07pg/ml, 81.43+16.53pg/ml) , £ F¥HH %
e E L (=3.595, 6991, 5.469; 4.585, 12368, 7.855, ¥ P < 0.001) ., Larm@amark, &8 A 4 &% GDF-15 K
FIE, EFALRTFENL (26252, P<0.001) . %55 7RG, TafeLid A4 hF FGF-21, GDF-15 K 4= IL-6
TR TSI, EFAAGTFEL (5599, 6.741, 6.537; 2.741, 6.711, 7.266, ¥ P <0.05) ., ROC 5 # %=,
27 FGF-21, GDF-15 # i %% HFMD # w2 F @ (AUC) %14 0.723 (95%CI: 0.611 ~ 0.835) , 0.868 (95%CI:
0.792 ~ 0.944) , BLRJE SR A 92.50%, 87.50%, 45+ E5 %K 52.50%, 72.50%; 4 B $ FAM 4 £ HFMD
# AUC % 0.875 (95%CI: 0.791 ~ 0.959) , HALBJEAdE 7L 5 51 4 80.00%, 82.50%. Z5i® Es HFMD &)L iy
FGF-21, GDF-15 /K-F9F%, Al &k K-F x5 E 5 HFMD #9345 B B A &% 454 i,
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Research on the Application of Serum FGF-21 and GDF-15 in Clinical
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Abstract: Objective To investigate the serum levels of fibroblast growth factor 21 (FGF-21) and growth differentiation factor
15 (GDF-15) in children with hand, foot and mouth disease (HFMD) and their clinical significance. Methods 80 children with
HFMD diagnosed and treated in Xuzhou Children’s Hospital of Xuzhou Medical University from May 2018 to May 2022 were
selected and classified into severe group and common group, with 40 cases in each group.30 children with oblique inguinal hernia
but no underlying disease during the same period were selected as control group. Serum FGF-21 and GDF-15 levels in each
group were detected by enzyme-linked immunosorbent assay (ELISA). Receiver operating characteristic (ROC) curve was used
to evaluate the diagnostic value of serum FGF-21, GDF-15 and combined detection for severe HFMD. Results Serum FGF-21,
GDEF-15 and IL-6 levels in the severe HFMD group were 101.96 +25.15 pg/ml, 702.95 + 123.38pg/ml and 176.73 +74.01pg/
ml, respectively, higher than those in common group ( 84.10 + 18.85pg/ml, 515.78 + 115.96 pg/ml, 105.80 + 35.33pg/ml) and
control group (77.51 +17.12 pg/ml, 337.33 + 121.07pg/ml, 81.43 + 16.53pg/ml) , and the differences were statistically
significant (r=3.595, 6.991, 5.469; 4.585, 12.368, 7.855, all P < 0.001). Compared with the control group, the serum GDF-15
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level in the common group was increased, and the difference was statistically significant ( /=6.252, P < 0.001) . After 7 days

of treatment, serum FGF-21, GDF-15 and IL-6 in severe and common groups were decreased, and the differences were
statistically significant (= 5.599, 6.741, 6.537; 2.741, 6.711, 7.266, all P< 0.05). The ROC curve showed that the area under the
curve (AUC) of serum FGF-21 and GDF-15 levels predicting severe HFMD were 0.723 (95%CI: 0.611 ~ 0.835) and 0.868

(95%CI: 0.792 ~ 0.944) , sensitivity was 92.50%, 87.50%, specificity was 52.50%, 72.50%, respectively. The AUC of the
two combined prediction in series of severe HFMD was 0.875 (95%CI: 0.791 ~ 0.959) , and the sensitivity and specificity
were 80.00% and 82.50%, respectively. Conclusion The levels of serum FGF-21 and GDF-15 in children with severe HFMD

were significantly increased, and has important reference value for the diagnosis of severe HFMD.

Keywords: fibroblast growth factor 21; growth differentiation factor 15; hand, foot and mouth disease

TF-J£ 95 (hand, foot, and mouth disease, HFMD )
JE H I R e S R LB WAE YR, I R
JUBUS KA, i e L] PG PR iy . ik
PP It KoE, HESEEIWET Y, FitF 5k
fiE L1132 W B AE HEMD (9 ME bR s 4 B 2
Mo LRRIRTIRERRAG | S N B UF S T EAE
HFMD [55 BgERR ) i i 2T 2 41 e A= 4 IR 1- 21
(fibroblast growth factor 21, FGF-21) A4 K40k
¥ 15 ( growth differentiation factor 15, GDF-15)
SR W R R D RE B B T S AR B Y, S &
iE SN S VIR G 7 AR 3 1 K HEMD #8 L
IiL¥E FGF-21 Fil GDF-15 k7K, #R1F H X &
HFMD HJi2 Wi 8.
1 MEl5H®
1.1 AR RN ERIR2EME SN L #E s
Bt 2018 4 5 H ~ 2022 4F 5 A YiiAa 19 80 £ HFMD
RO S . AR OFFE (FEKES
Jrigrg (2018 4ERR ) ) U Sl ; @EILE NI
K, WEAETCIG R 5 AR B s s IJLEK M
TERE . HEBRPRME: OBJLAWIN . R . %t
RAEC e G I mh B ;. QFFEFThae ™ EZ 4 O
FERWFR RS, R R G A RS &Y . HFMD
SRR 3 9 1 40 hy EEE 2 RN 3 A 2 ( REL 4% 40
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2709 % HamE A B 25 4], 2otk s ], oF
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176, @13 4], FHFEB 32122, =41
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KEAMIBHIE R AT RE R RSB L2t
7 (2021-05-08-HO08 ) .
12 MEL5XA  TDL-400C EE .00 (ILAE
RREETF R A BR A F) ), F50 ZIhRemprY (Ht:
Tecan ); FGF-21, GDF-15 fil[44 % -6( interleukin-6,
IL-6) Wil & (RN = e ERHE R A IRAF ) .
1.3 7 HFMD B IJLRIT T XiGIr 7 KA,
JIT A5 B 98 X6 G 34 25 i R BE R K ML 3 mil, = L

H 30min, 3 000r/min &5.0> 15min, W4 2 M7
—80 CHRAFRFAG o R FH MBI A28 W R 4 6 000 i i ¥
FGF-21, GDF-15 J IL-6 /K, HARERAE ™5 42 18
WA BT

1.4 %t od KA SPSS19.0 A4 50 #r,
TR TR IR + bruE2E (x+s) Ko, Z41H
2T 2500, WAL LR ¢ K05, IRYT RIS
FLEE FH BT ¢ 4G, THECTORM LU o K .
FFE IEBA A %R R Pearson AHE404F, JEIE
BT RER T Spearman AHCA3HT . 2k T
fEFEME (ROC ) HhZE 5 T FGF-21 Fl GDF-15 33k
JKAFX HEMD B2 i . P<0.05 25 5 A 4eit
2E

2 4R

2.1 =45 )Lk FGF-21, GDF-15, IL-6 K -F#)
seg LR 1. XPRRAL. i A HFMD 41 fi A
HFMD 4 & JL i % FGF-21, GDF-15 F1 IL-6 7K °F-
Wk T, ZRA51T%E X (F=13.244, 80.266,
35.378, 34 P<0.01) , JRYTHT, HAEALINTE FGF-21,
GDF-15, IL-6 /K V-5 T3 38 B 41 Fioxd B dl, 2%
Bl (¥ P<0.05) . i 4H HEMD 4
LMY FGF-21 54 AL Heis, 2R IG I FE
X (P=0.137) ., GDF-15, IL-6 [t %%, 2 %A %1t
Y (¥ P<0.05) . HFMD B JLZEIF R, I
1 GDF-15, FGF-21 1 IL-6 /K *F- % f& A%, HEAE4H
(=6.741, 5.599, 6.537 ) . T ML ( =6.711, 2.741,
7.266) , ZRWASIEERE XL (P<0.05) . {GIT)A,
#E HFMD H JL I 7% GDF-15, FGF-21 Hl IL-6 /K
AT TE AR R, 22 R A e eF e (1
P<0.01) , & 3% % HFMD 4H & )L Ift % FGF-21 Fi
IL-6 /KFFEAPRE 2 1EH 7K (¥ P>0.05) , Tl
% GDF-15 {5 T1EH K (P<0.05) .

2.2 HFMD # JU f2 & FGF-21, GDF-15 &K ‘F 5
IL-6 7K -F &9 48 % M 5 47 HFMD & JL IfL 5 FGF-
21, GDF-15 /K5 IL-6 /K5 IEAHSE (r =0.428,
0.779, ] P<0.01),

23 3% FGF-21, GDF-15 # HFMD #3414
UL 1. ROC M/ #r s, IfiliE FGF-21, GDF-
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15 127 HFMD (1 i1 26 R 1 F53 51124 0.607 (95%Cl: TR 43 91 K 62.50%, 87.50%, 4% S B4y 5
0.473 ~ 0.742) , 0.856 (95%CI: 0.769 ~ 0.943) , 60.00%, 70.00%.

e £E B W (5 2> 5 N 79.65pg/ml, 394.5pg/ml,
*1 &4AIMiE FGF-21, GDF-15, IL-6 /KF (x+s, pg/ml)
T vs ZiE A AR vs IR SR vs b HEAH
5 H A AL X
t P t P t P
JITHT FGF-21 101962515  84.10+1885  77.51+17.12  3.595 0.000 4585 <001 1.504 0.137
GDF-15  702.95+12338 5157811596 3373312107  6.991 0.000 12368 <0.01 6.252 <001
1L-6 176737401 105803533  8143+1653 5469 0.000 7,855 <001 4397 <001
VIR FCF21 90.72+1845 784341620 - 2.961 0.004 3.055 <001 0218 >0.05
GDF-15  564.00+ 15243 416.81+ 13199 - 4318 0.000 6.708 <001 2.466 <0.05
IL-6 142435772 92.28+2751 - 4516 0.000 6.345 <001 1.867 >0.05
SEEESY IR 52.50%, 72.50%.
D kr21 D ggra
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BHE BHE
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24 o 7% FGF-21, GDF-15 2t % ¥ & 52 HFMD
A LK 2, ROC M1k 2007 R, I
FGF-21, GDF-15 ZWiEiE HFMD [T i f sy
24 0.723(95%CL: 0.611 ~ 0.835), 0.868( 95%Cl:
0.792 ~ 0.944) , HAEWEBI{E 5510 81.60pg/ml,
562.00pg/ml, HUBJE 43 518 92.50%, 87.50%, 4

xR2

0.0 1 1 1 1
0.0 02 04 0.6 08 Lo

L-HE5BE

& 2 Mm% FGF-21, GDF-15i2WiEiE HFMD K
ROC Hi£%
2.5 e 7 FGF-21 #= GDF-15 B & # 0 2 & %
HFMD ##% W 15 DL 2. R4 IfiL 7 FGF-21,
GDF-15 My AERWHE , T3 HXEE HFMD 912
Wi (B, & B0 348 b R IBE ( AUC:0.875, 95%CT:
0.791~0.959) i FH A B 5 =1

Ini%& FGF-21, GDF-15 BIMFAEL & MXTERE HFMD BZET M E (%)

% Tk FERE P T B T £ R EE

FGF-21 (= 81.60pg/ml ) 92.50 5250 66.07 87.50 7250
GDF-15 ( = 562.00pg/ml ) 8750 72.50 76.09 85.29 80.00
PO (R 80.00 82.50 82.05 80.49 81.25
PSR (IFHK) 100.00 42.50 63.49 100.00 71.25

3 itig
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FGF-21 J&— 7 2 b A L i P B 400 i

WA R T, B T AT 4 40 i AR K IR T S
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IR 378, FGF-21 1 GDF-15 2 i £ R ik
IR €7 A I Rata o R S 3 S [E2 % TR L NI N1 X XN
SERRARY N, BLZEVENT ROAE RN . 40 TS
SRR EEEEAER Y, IL-6 J8 T 28 R E R
T, TR IE SOV KB A SEbn s U,

5 EE HFMD ()3 B R 2 DIA G, J2 16 R 12 Wi
T E HFMD 43 % bs & 9 U7, KANG 4 ' i
4, FGF-21 A 52 2 FOE PRI /0N BRI rh
B -« B FLIL-6 RYFRIK, P28 9 0E SV o
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