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Abstract Objective: To investigate the correlation between serum FGF21 concentration and myocardial fibro-

sis degree in patients with acute myocardial infarction(AMD , and to explore the effect of FGF21 level on the prog-
nosis of patients. Methods: A total of 24 patients diagnosed with AMICAMI group) and 18 healthy volunteers
(control group) were collected. All subjects completed cardiac magnetic resonance examination(CMR) . and the
third-party software CVI42 was used to analyze the magnetic resonance images, and the left ventricular cardiac
function parameters and myocardial fibrosis degree LGEY% were analyzed, and the serum FGF21 concentration
was measured for statistical analysis. According to serum FGF21 concentration. AMI group was further divided
into FGF21 normal group(13 cases) and increased group(11 cases). Clinical data of patients were collected in the
inpatient electronic medical record system, and the long-term prognosis of patients was followed up by telephone
or outpatient. Adverse cardiovascular events and cardiac ultrasound results were followed up. Results: (D The ser-
um FGF21 concentration in AMI patients was significantly higher than that in control group(P <C0.05). @Corre-
lation analysis results showed that FGF21 concentration was positively correlated with LGE (» = 0. 763, P <<
0.01), LDL(r=0.314, P=0.043), CK-MB(r=0. 444, P<<0.01), CK(r=0.455, P=0.026), and HDL(»r=
—0.423, P=0.026). P<{0.01) had a negative correlation. When the cutoff value of FGF21 in the prediction of
myocardial fibrosis was 0. 14 ng/ml, the area under ROC curve(AUC) was 0. 718, with a sensitivity of 66.7%
and a specificity of 77.8%. @ The increased group had a significant improvement in LVEF after discharge (P <<
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0.05). Conclusion: In AMI patients, the concentration of FGF21 is significantly increased, and has a significant

positive correlation with the degree of myocardial fibrosis, and the high concentration of FGF21 in the early stage

of MI is beneficial to the long-term prognosis of patients.

Key words fibroblast growth factor 21; myocardial fibrosis; cardiovascular magnetic resonance; acute myo-

cardial infarction
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fiE 7 2500 WL A0 AR A R o 8 % R C LA BB S 4 Y
Ah 3t i Cextracellular matrix, ECM) B 13 B UL
R, BREWMBEUEH, 7.0 ET) i B H
oS IR YT JO A — A EE AL S 0 AL
AR AELES . Z R0 TR A 5 0 %
U L

N R 4 41 e 4= K IH F (Fibroblast growth
factor, FGF) W i 22 /454 A5 ¢ i9 bR 53 2 A%, A
P HALR AR, o7 43 N 3 i FGF WK T 5% 5
W/ BTNy FGF, FGF19 J& T &/
W FGF W% FGF21 J& FGF19 W % (9 4k #
RURY 51, 3228 R0 B D L 7 A, A 2 Rl R
= (= R 1 (1 10BN 1178 N /1 4 4
FoEENEENNEEARP R T, EIJLEK,
FGF21 C 9% 0E B AT 52 i 5 B 19 2 4k 1k & 2B R &,
W FGF21 3 i SIRT1 A 90 I 4 37 1 3 5% 9k
F 1 (Ang 1117 T 1.0 WEAE S | 0 98 0 ) g Fe A 114
U AR R IE Tl R BLD WLEF dE 1k i BB
FGF21 fy kg mt ) i £ B FGF21 A] fgJ2 oF
Aili 0> ILET 4 Ak ) — Fh 42587 1 A= 0 bm 40

HOAT 76 2 v B i M0 i 48 % 6% b, I T
FGF21 7K 5 27 Y A R BE 1 AR 56 P 1F 7 4% 4 ke
Z . I AR IE R 22 o 0 AMI B 9 i
i FGF21 /K, LLO E#E 2L 48 CCMRO 0 L AE 38 5%
1k (late gadolinium enhancement, LGE) ¥4 AMI
B WL 4 B, R AMI B #H S
FGF21 /K- T 5 0 LT 4 4k 22 18] 19 5% &, 93 o
Bl . AN LTS FGF21 KX AMI B3 s 5%
Ml 5 A I R 904 AR 3
1 XW&E5FE
1.1 X%

FEHL 2018 4F 1 H-—2020 4F 12 A stz T L1
A8 R A R A B B s o LN R BE 12 AMI
IE5E 1 CMR #6545 (0 58 35 24 9, Horh BB 15 4], &t
P9 B, (5515 %, AR O 2tk
O JIUVREEFE 12 Wibs fE 2 B 2019 4F dhAE 2 2 25 0 i
WE A e Ak ST Br i m 8.0 ILEE B8 12 Wy FG T
RO QE WK A LWL, &% 12 h WiT4
B R 3 kA AR (PCD s O ARG 1 583 CMR,

o A WAL XS LR LGE R B 3E 550 T 5%
75 BEVESE R SR AL, IFAT G e R Bl ki R A TR
N 18 1 o0 A8 9 SR B £ B AR T A O R IR
L ALHE B 4 B, Lotk 14 61,361+ %

HEBRBRE « O 7™ F 0 BERT » L35 « O I IR IS
O VR R g%, O/ IFAIFVE E LR
S NI RGEEHE ., OF CMR &
. OGN ASRUE, TCIEFI B sl SR A 2 3
1.2 ImIRBE R ER

TEAE BE 8 I &R 48 P WA O a0 % i A x4
BRI R B R A0 45 A % PR ) K 4 20 (BMID | BE
ARSI NS it 74 < TN | S DA T < e
1.3 CMR i

JiF A %t % % FH PhilipIngenia3. 0T @445 471 4%
A8, 12 388 T 3 Th0 R 9 P £ B K A ELTD 4 R R
I AR E A7 CMR B LA 5 K0T L 7] 4 58 5
A4 . SRl i 52 7 3 iz T B AR A ik gl e
AR 7 ¥ (steady state free precession, SSFP) {4
1« 2R S T Bl R A Bl 0 L =R | DY O LSS ]
8 70 3 S Tty P A 5 A0 0 3 DD AR & R IX
ik 8~10 F, AWM S 4 TR 3.8 ms, TE 1.7
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TRV SR 4 48 A O 2 il D N B L v TR B L 0 R B
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45 K 1 25 B (left ventricular end-systolic volume,
LVESV) , f 4 4 H} i (stroke volume, SV), & %
I 1 43 $0 Cleft ventricular ejection fraction,
LVEF) .0 & (cardiac output, CO) , &£ 0 = 5
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1.4.2 LGE4#r LGE B & & 43 81k FH 2F € i
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ARJG 7 d REFTA X G MR FEA , 76 % 1R
LHLH L 3 000 r/min &0 15 min 35 10 7. —
80°CWiff. FGF21 M R M & it A ELISA i 7
& (%5 R&B-DF2100) 1y A 3£ [ Bio-Techne 2%
) RS i BRI SRR R
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AR A, BEVFAEE 2022 4F 12 F 31 H,
1.7 Siiteghbs

TG B SR SPSS 26. 0 i it #3474 0
HEERSASIESS A X +S 2w AN
KIS REAR ¢ K255 THECRR B (V) FoR LA
] H 48R R 5 K 36 5% Fisher B UIAL R, R
AHSEPE Y BT L3 FGF21 5 .0 JIL4F 4 4k K F 19 5%
%, ZIE TAERIE R (receiver operating char-
acteristic, ROC) H| WAL i {H . P<{0. 05 N ERH
gt #E X,
2 #£R
2.1 FEARIEM

AR A A AMI B3 24 451 F1fd HE 2% B
F A8 B, 5E T CMR #dr . 4559 s AMI 44/
X BEZH 7R AR P 9 . BMIL, TC . LDL 455 i 2% % ¢
Giit e L (P >>0.05), 0 AMI 4 # & 19 BNP,
CK-MB.Tnl.LVEF ., LVMI  JR % %5 o 45 1 2% 55
TXFRRAE, SV I & 25 I T X5 B4l (P <<0.05), I
*1,

AMI 4] LGEY% fifiL i FGF21 /KB & T
XFIR4H (P <<0.01),
2.2 AT

¥ 24 4] AMI 3% FGF21 /K347 M 56 14
BroUh32 2. 450 B AMI B # 3 FGF21 /K
5 LGE% (r=0.763,P<0.01) W W IFFH X, 5
LDL(r=0.314,P =0. 043) .CK-MB(r =0. 444, P
<0.01) . CK(r=0.455,P =0.026) £ FM X, 5
HDL(r=—0.423,P<C0. 0D) R A%, (H 5 1%
Tnl & BNP TG R AHE, W3 2,

®x1 EXEERLYESH
Table 1 Basic information and cardiac function parameters

B . X+S

WiH XFHRAL 18 ) AMI 4124 i) P

ES /B 619 55415 0.182
5t 8(44.4) 17(70. 8) 0.085
R I 6(33.3) 14(58.3) 0. 209
il PR 995 9 0(0) 9(37.5) 0. 005
BMI/ (kg/m?) 25.01+2,11 25.53+4.02 0.583
i 4% / (mmol/L) 5.140.6 7.6+3.3 <<0.010
TC/(mmol/L) 4.34+1.26 4.714+1.19 0.336
LDL/(mmol/L) 2.56+1. 21 3.13%1.02 0.110
HDL/(mmol/L) 1.39740. 43 1.0340. 44 0.013
TG/ (mmol/L) 1.3740.95 2.15+1. 89 0.120
CK-MB/ (ng/mlL) 15.006. 1 188.24191.8 <C0.010

CK/(ng/mL) 77.2425.1  1776.042340.7 <C0.010
Tnl/(ng/mL) 0.1420. 24 17.15427.98 <C0.010
LVEDV/mL 123.6+431.9  133.53+36.82  0.366
LVESV/mL 48.784:16.72 72,7540, 32 0.023
SV/mL 74.81423.46  60.78418.67 0.037
HR/ (X /min) 65+9 73+15 0.056
CO/(L/min) 4.84+1.3 4.2+1.5 0.173
LVEF/% 60.7+8.9 51.9+11.8 0.011
LVMI/(g/m?) 40.40411.98  54.58413.09 <C0.010

BNP/(pg/mL) 39.22433.56 308.45+451.53 <0.010

LGE/% 0.440.3 6.843.9 <0.010
FGF21/(ng/mL) 0.1020. 06 0.2140.15  <<0.010

#2 FGF21 5EANFNESHFELIERAIERXE
Table 2  Correlations of serum FGF21 levels with an-

thropometric parameters and biochemical in-

dexes

AR r P
LGE 0.763 <0.01
IR 0. 039 0. 855
P 51 —0.017 0.938
TG 0.130 0.413
TC 0. 142 0.507
HDL-C —0.423 <<0.01
LDL-C 0.314 0.043
BMI 0.295 0.162
Tnl —0.012 0. 957
BNP —0.080 0.614
CRP 0.013 0.952
GLU 0.210 0.324
CK-MB 0. 444 <0.01
CK 0.455 0.026
LVMI 0. 270 0. 202

2.3 ROC #h£ o #r

ROC #8347 T CK-MB.CK .FGF21 %0 L
AT AN E . %558 B CK-MBGR B E N
30 ng/mL, REE 75.0% . K H B 100% , AUC=
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0. 931) Ay T A {1 F5c v » 1 CK (BT (- 145 ng/
mL, R 66. 7%, 555 & 100%, AUC=0.796)
5 FGF21 (R W& 4 0. 14 ng/mL, RJF 66.7%,
RS RE 77.8% , AUC=0. 718) XF il Il .0 1L £F 4t 1k
BB E, WK 1,

1.0 1

ot |

0.6

REE

0.4

— CK-Mb(AUC=0.931)
— CK(AUC=0.796)
— FGF-21(AUC=0.718)

2.6 I3 FGF21 /K XF 0 T R 14 52 i

BT AMI B34 B Je O IE 8 75, B U7 5[] O
WBEE 1AF g 245 5 i, Fb e 19 6 AMI 3%
B DU RE AL L & B, AR A SV 5
CO WAL TG T2+ X . i LVEF 122 %A 41t
S, IR FGF21 R 4340, 40 50 He A 6 41
BB BERT O R 25 4 5 D Re 0 AR Ak A Bl L 25 R 1
N FGF21 Wi be)m LVEF ik %, 2 R
Geit2f (P <C0. 05) , 1 1F % 20 S Be Jo 0 D1 g
BEWRA,WES,

x3 WAOCHEMMBRERILER
Table 3 Comparison of cardiac function and serologi-

cal indexes between the two groups X &S

FGF21 IEW 4 FGF21 #mEd

T H
’ 13 b (@RI

ok — 5%
1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
LY

1 miBEHRETMN DT 4ULE ROC B & 517
Figure 1 Analysis of ROC curve of serum markers for

predicting myocardial fibrosis

2.4 iy FGF21 KX AMI I FRERAE By 52
B0 WA FE AL R B R P FGF21 ¥ K50
FGF21 1E % 4 i & 4 (% (5 € L8 >>0. 20 ng/
m L) A A I T 2 B D RE FE B L 45 R
TEH 20 A G 5 46 BMI, TC, LDL, BNP, LVEDV,
CO.HR T e FEHE 2R (P >0.05),

TC/(mmol/L) 4.52+1.19 4.95+1.21 0.395
LDL/(mmol/L) 2.84+0.97 3.48+1.02 0.128
HDL/(mmol/L) 1.13£0.56 0.9240.23 0.271
TG/ (mmol/L) 2.03+2.33 2.20+1.30 0.751
CK-MB/(ng/mL) 90.3+89.4 303.8+218.6  0.010
CK/(ng/mL) 699.9+949.1 3 027.842 869.9 0.024

Tnl/(ng/mL) 0.14+0. 24 17.15+£27. 98 0.524
BNP /(pg/mL) 432.14567.9 162.4+196.5 0.129
LVEDV/mL 129.5+26.4 138.4+47.3 0. 567
LVESV/mL 70.14+33.2 75.94+49.0 0.735
SV/mL 59.3+£17.4 62.5+20.8 0.691
HR/ (X /min) 7616 68+ 14 0.218
CO/(L/min) 4.1+1.6 4,2+1.5 0.872
LVEF/% 53.7+12.7 49.7+£10.7 0.416
Myo-index/(g/m?) 53.05412. 47 56.39414. 18 0. 546
LGE/% 4.5+2.6 9.6+3.5  <<0.01

x4 BMABREHLMEERREEX

Table 4 Incidence of cardiovascular outcomes

FGF21 55 41 8 % CK . CK-MB .. JJL £F 4 fb 72 i b
LGE Y% 8.3 & TIEH 4 (P<0. 05), L3 3, 25 o S FGFZLiE# 4 FGF21 3 4l
2.5 Ui FGF21 AP A2 25 40P 1 0 asph by
AMI B # BRI REE R B0 fk iyl e AL ’ 1090458
A, ERET 32.7 A H L WEE AMI B E I E A% AR ER SR 4(30. 8) 5(45.5) 0.751
SR AT SRR TS PR DU R R g DR dEb e T
OSSR R AN T S ’ ’ !
FGF21 MBI A4 M0 R R 3 5 el gt DRI ’ co!
e -RAZ U Rl 7(53.8) 7(63.6) 0. 945
x5 WHELOEBRELE

Table 5 Prognostic analysis of left ventricular function between two groups X+S
s FGF21 1E% 4 (9 f) FGF21 #4110 )

e B J5 1F B Bisf HBEJE P
SV/mL 59.3+17.4 64.14+11.1 0.461 62.5420.8 68.4413.0 0.442
CO/(L/min) 4.14+1.56 5.31%1.55 0.101 4.25+1.49 4,.55+0.78 0.566
LVEF/% 53.7%+12.7 59.648.1 0. 235 49.7+10.7 59.8+3.8 0.012
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