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Abstract

Objective: To investigate the changes and clinical significance of serum fibroblast growth factor 21
(FGF21) in patients with chronic heart failure (CHF). Methods: 72 patients with chronic heart fail-
ure treated in our hospital from May 2019 to January 2020 were selected as the case group, and
NYHA cardiac function classification was performed. There were 20, 22 and 30 patients with car-
diac function grade II, III and IV respectively, and 54 healthy subjects who underwent physical
examination in the same period were selected as the control group. The clinical baseline data of
patients in each group were collected, the serum FGF21 level was measured by enzyme-linked
immunosorbent assay (ELISA), and the left ventricular ejection fraction (LVEF) was measured by
cardiac ultrasound. Results: The serum FGF21 level in the CHF group [(330.07 + 91.98) pg/ml] was
significantly higher than that in the control group [(195.64 + 27.08) pg/ml]. There were significant
differences in serum FGF21 levels among patients with different NYHA cardiac function grades in
the CHF group, that is, cardiac function grade IV [(399.24 % 75.94) pg/ml] > cardiac function grade
111 [(314.93 £ 61.96) pg/ml] > cardiac function grade II [(242.96 * 52.56) pg/ml]. Pearson correla-
tion analysis showed that the level of serum FGF21 in the CHF group was positively correlated
with NT-proBNP (r = 0.534, P < 0.01), and negatively correlated with LVEF (r = 0.723, P < 0.01).
ROC curve analysis showed that when serum FGF21 was used to diagnose CHF, the area under the
curve was 0.902, and the cutoff value of FGF21 was 251.52 pg/ml, and the corresponding sensitiv-
ity and specificity were 80.6% and 92.1%, respectively. Conclusion: The level of serum FGF21 in
patients with CHF is significantly increased, and the degree of increase is positively correlated
with the severity of chronic heart failure, which may become a new biological marker for the di-
agnosis of chronic heart failure.
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1. 51§

AT 4EAE KR F- 21 (fibroblast growth factor 21, FGF21)5& —FhiA T AUA A8 7« 76 % 08 s 211l A g
EARW KR, FEAME. IBIHSRRIA[], F@id 555 WarhssE Ty SURTES P A 2B H
[2]. FHARFFUIESE, FGF21 f i 3 1S aE T B ACH LR s . H i =8k, (Rt FGF21 # il ARt
PEIOR IS W B TS (A ARG, WORE IR . IR, AR AR AT 53], I JULERFACR M, FGF21
FEOME. AL hA LR, BARBREANE. iR, MABRET-SERN4), F258EnE. IR
SR AR B AL o JUEIG o LIPS 58 0 0L 076 PR B A BRI A o (HLE L 96 F FGF21 7E48 1 0 /728 38 (chronic
heart failure, CHF) &2 o KPR /AD AR 5T . AT Fiid it ELISA &M CHF 3% g o FGF21 7/KF,
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BRI % FGF21 % CHF 2% EH Wi E.
2. BINEFE
2.1. ARFR

R By T TS EE RO ML IR 2019 4E 5 H~2020 4E 1 A UGG 72 11840 ) %8 38 B 2 9w 451
M, HoAp 4B, Lt 31 B, CPIERN(73.31 £ 13.12)%; EEUFERK 1) 54 51 fd B 1 3t IR,
Hoh 5 26 1], Lotk 28 B, “FIEERS(70.83 + 8.02)% . CHF ZH 2 5 MR 4E 2018 £E b [H .0 J1 T8 3512 W fik
JTHEFE[S1HET NYHA D IIfE 2%, O Thfg 11 2241 20 6. OIhhE I 24 22 . OThAg IV 240 30
B, 1) GINbr#E: © CHF 2WifF & 2018 b [E O RS Wi AG TR @ B &Mk %
kBl @ AANERFKEHFE, HEEMERZ . 2) HkirdE: © THEER, ARMNERE: @ &
HEMENE R, WM ARS. MR RREEREE: @ AHMWEBRES: @ BEMEEH,
DA b Fir N3k BRI U5 R4 ARt = A 38 2% i o [ At fe

22. ARFZE

1) —MRIGIRBIRL: e NIEZPE . FRd . ABifkE. SR & 1E8%(body mass index, BMI). I
sy RS RO S BRI S . MR ARG JE R HIE R R EERE NG T RE

2) MAFECEEIFIGE . REMBIA . XHRAEE ANB 5 R HiE R 2SR E K 2 4, — ik 2R
S, W E FF il s H I = BR(triglyceride, TG) &M IH[E F% (total cholesterol, TC). =% FE IR & i (high density
lipoprotein, HDL). 1% /& fig £ H (low density lipoprotein, LDL). % [} (fasting blood glucose, FBG). &
i 7R ity b #9 JBK /T 428 (nitrogen-terminal pro-brain natriuretic peptide, NT-proBNP). 5 — 3 LA LA 3000 r/min ]
R0 15 min, JF0 B HIMIE, RAF T80 CUKAE 1. > F B IBC o 75 MR PR Be 2R I ifiL 7 v FGF21 7K
o FGF21 17 & (% 5 SECO18HWIW H I = e FE A ml o R BLEAMON: K FGF21 Uikt T 96 fLi%
LA, AR A, 1 AL R 23 AN AR i BOAR A, Ho FGF21 534 T IEAHEUE ERPiiksd &,
SRIE N = FGF21 fiudk, M ARG AW AEDMRIMTUETESRE, I HRP FRidHISEME, X
MRS I TMB Y2 . TMB fEid S BE Rl R A s (5, FRERRIIVE R T et i 2%
(R B REFIRE S P ) FGF21 K FE B IEA G . HERFRXAE 450 nm A T llEROLEE(OD fH),

THRERE AR
3) HFE LK BE NG RATIE S LA, 18387 4TI 5 £(left ventricular ejection fraction,
LVEF).

23. G ERZE

1 SPSS22.0 FAFBEAT HLdE Mo JRHEAT IR AR Y, FFa IR KT R TR + bR
ZEANBOR, ARIERS AT BT TR A A B (DY 73 A 80 20 s PIALIAIAT & IR 25 73041 B Kt L BCR Al Ak
SEAEA RS, AR IEAS A B TE R PTRER ] Mann-Whitney U JESEURG S0 1T RS A1 80(%) 2R,
BRI R 73 TS Spearman FRAHIG /M5 £x ROC HiZk, THALILA FGF21 %f CHF {2 Wit
. PLP<0.05 AZEFRAGIHHHE Lo

3. &R
3.1. —ARPERIAVEE B
CHF H 55 IRZHAHEL, fEER. MR ABEAE. BMI. 4E/E. 477+, LDL. HDL. TC. TG.
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L3C 4%

FBG. WM SE . mrlfil s 58 PRI s . b 0o s B 22 S B4 it 2 (P> 0.05); CHF 4H & # LVEF /K%
ICT XA, IfjE NT-proBNP. FGF21 /KPR & TX A, ZRASIFFE (P <0.001), WE 1.

Table 1. Comparison of general clinical data [ X = S, n(%)]

=1 —fRIGERERILEER[ X £8, 51(%)]

T H ot B4 CHF 4 PE
FERN(H) 70.83 £ 8.06 7331+ 13.12 0.195
51 26 (48.1) 41 (56.9) 0.327

AP fhk H (kg) 69.79 £ 9.04 70.54 £ 10.25 0.671
BMI (kg/m?) 25.37+2.01 25.13+£2.28 0.543
W4 & (mmHg) 72.81+9.37 73.54 + 12.86 0.726
#F5K FE(mmHg) 132.63 + 14.58 127.39 + 16.64 0.068
LDL (mmol/L) 244 +0.76 222+0.72 0.095
HDL (mmol/L) 1.16 £0.25 1.09 + 0.40 0.265
TC (mmol/L) 3.85+0.57 4.05+0.75 0.110
TG (mmol/L) 1.46 + 1.04 1.15+0.77 0.052
FBG (mmol/L) 5.84+0.79 6.46+221 0.051
W s 14 (25.9) 19 (26.4) 0.953
eI S 37 (68.5) 44 (61.1) 0.829

B PRI 58 19 (35.2) 30 (41.7) 0.285
JE LI S 40 (74.1) 51(70.8) 0.796
LVEF (%) 59.06 + 3.06 27.93 +4.97 <0.001
NT-proBNP (pg/ml) 109.01 £ 124.75 4621.94 +2551.70 <0.001
FGF21 (pg/ml) 195.64 + 27.08 330.07 +91.98 <0.001

3.2. AE NYHA (L INgES R B EIE FGF21. NT-proBNP, LVEF HIELE:

CHF 41 &% i FGF21. NT-proBNP 7K1 Fifi 02 Ty RE 7 0BG N F+ 151, 117 LVEF 7K-F-Bifi o0 B e 53 2 3
k%, ZRAgFE (P <0.01), W& 2.

Table 2. CHF comparison of serum FGF21, NT-proBNP and LVEF of patients with different NYHA (X =+5)
%2 2. CHF A[§ NYHA BEI% FGF21. NT-proBNP. LVEF BIELE(X +5S)

A % FGF21 (pg/ml) NT-proBNP (pg/ml) LVEF (%)
LIRE 4% 20 242.96 + 52.56 264821 + 748.76 33.00 +£3.96
OThfE T 4% 22 314.93 £61.96" 3910.99 + 1211.27% 28.59 +3.45"
LINRE IV 30 399.24 +75.94"" 6459.13 +2819.51%" 24.07 +2.86*"

P1i <0.01 <0.01 <0.01

TE: S0 0 RAMEE, "P<0.01; S50DhAE I GAMEE, "P<0.01.

3.3. CHF 23& M5E FGF21 K ESE MG FRIHREI B9 X 14 o4

CHF &3 i FGF21 /KF5 NT-proBNP 7K-F(r = 0.534, P < 0.001):21EFHX, 5 LVEF KF¥(r =
—0.723, P < 0.00) 2 HAHK, HEE. HHl. AFifAE. BML. W4i%E. #F5k%E. LDL. HDL. TC. TG
EFRbR LR M MEP > 0.05), WL 3.
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LSC 4%

Table 3. Analysis of correlation between serum FGF21 level and other clinical indexes in patients with CHF

5% 3. CHF 2& 75 FGF21 K ESEthIGRIEFREIRIMHE XS

izt rfH PH
RS 0.048 0.687
PR 0.033 0.786
BMI -0.075 0.532
Wi & 0.054 0.651
(g9 -0.084 0.485
LDL 0.101 0.400
HDL -0.083 0.487
TC 0.098 0.413
TG -0.17 0.154
FBG 0.109 0.362
LVEF -0.723 <0.001
NT-proBNP 0.534 <0.001

3.4. & FGF21 Xt CHF iSHiINE S5 R

1fiL3% FGF21 £ CHF () ROC #i£% T i #(area under curve, AUC)N 0.902 (95% CI: 0.825~0.907, P <
0.01), FAEAWIE Y 251.52 pg/ml, XA R EEEARE B2 73708 80.6%. 92.1%, LI 1.
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Figure 1. ROC curve of serum FGF21 in the diagnosis of CHF
& 1. Mm% FGF21 i2H#i CHF B ROC BhZk

4. Wit

CHF 52 pH O JIE 45 14 B Dy i 5 5 S 1) 2 70 8 AN (B30 S I B8 0 2 IR I PR 25 G AIE, DAAARAE R AN (55
PRI MO I R BL,  J & Fful IO A R 2R B, RS 22, SRR (6], O Eulbr SV

DOI: 10.12677/acm.2021.111037 257 I IR = =23t e


https://doi.org/10.12677/acm.2021.111037

P a e

B B A A TR O ZER2 B, W BNP. NT-proBNP 25, BEEWTFRIAKIERE, BokiRZ O %hr
BRI, KO IERIS I A TS PPl B A A% B R Lo Chou 85 [ 717E — AR X &7 ik M0 ) 505 12
HFEF R R, 2K FGF21 F1 NT-proBNP /K-FAEEF oK 0 /) 38 S B 3 TH iy, W90 B ik i
W FGF21 K50 EFF ik ShREFEAS 45 5. )5 Shen Z5[Q1WF AL LB, IMIE FGF21 /KF-Th i & A U 4E Th
e fER N 2, Bm/K IS FGF21 B3 R AR O /138 i 550 AN RS KRS B35 . AT
/N, CHF 43 il FGF21 ACE SR L B3 A, HAF NYHA (O RESr S 8 i
FGF21 /KFL#: OIIRe IV A > OThee I g2 > O Ihfe 144, $oRiil FGF21 KF5.0ThRE
SRR IEME, KM FGF21 /£ — R bl [ B 18 0 ) 320 ) = B AR .

NT-proBNP J&2—FfiLt BNP f i, FE i, 1EIRIK LiEE 5 LVEF 454 LAVE O /)3 v
B ONETEE . TEMEFEAMRN, NT-proBNP & &5/, (HYHILOIIE I EE . O F el R, Ao
50 NT-proBNP #2, HRY 5K IMAE . FIIRHE. 02 BML2%/ER, H NT-proBNP JHEfEE 5
R E R RAEADE, AER OIS W bR 2 —[9]. AWFFH, Spearman BRAHIG /M HT7R: Il
i FGF21 7K°F 5 NT-proBNP /K-F R IEM 5%, 5 LVEF 2k, #—PE W MG FGF21 /KA —EFE
FE AT CHF B EALREE . AR RIELH] T ROC #Zk Lo #T FGF21 78 CHF H i iinl, 45545
HroR i FGF21 27 CHF 1 AUC 2N 0.902, #2135 FGF21 %} CHF A5 s IS Wit 8, % B R B
FRESRBE 53 18 80.6% 92.1%, K EAIMIE FGF21 21 CHF I R B2, Rtk if, 78 FGF21 7
2 Wi CHF B R 5 B I R AR B AR AR A 245 &

FGF21 J& FGF Z R 21 DR, S5 H Nishimura 25108 5675/ BT IR H R & B, T4k,
FGF21 7E5d 0o [ 1] Ryl [12] b5 B[ 13]55 0 i 8 s v A S 80 %2, T FGF21 51810 )3l 2
] ()55 R A DE T . WIEIATIIT, M7 FGF21 /K FAE8 0 /13835 B3 b Th i L T BEA LA R
JLr: 1) FGF21 v] Z 5.0 Ik th 8 A0 BB B o o0 JIE R I & 1) 375 P 48U 5 (reactive oxygen species, ROS)
Al S E00 MRS T REIRIS O Z A INER, 3t — D0 S EUR 0 /132385 14] . Ruperez %[ 15]1E S, FGF21
FE R R R AN B, PSR 3k R G 45 B 25 1 (uncoupling protein, UCP) 2. UCP3. Eis/b, EMEA
ViR L, SALREE R SR, SN OEER. OIEThREZ . 2) FGF21 WS 5.0l fe &R
o BEFURIL, OGN BE AR R ELE R SR MO ) R I E 5 K 2 —[16]. FGF21 nlil it #2 5
=M% I 1 (adenosine triphosphate, ATP) & i li7K VK & Z 0 L B R L8, 534h, FGF21 & nf @it
TR HERERE IR AR R, DB MO S A R 2E[17]. 3) FGF21 w400 A 480 [ o7 o ST IE S,
KEFRER TN FOEEL, RIERN 58O F 8 KSR EE VI [18]. Planavila Z[19]
RI, FGF21 FEP R i)/ e s EIRERE, S04 5 H (monocyte chemotactic protein,
MCP)-1. H4Hfu/ % (interleukin, IL)-6 558 MK FiE 3G 98, OAFEERM, AO0E9 K. OIED6E
IR, 45 THMEYE FGF21 VRIT G, /N BUC IE SE S Sk e, oI D e B B 2 . 58 2 E R BILI o 55 2
— BT

5. &5ig

S LRTIR, IM3E FGF21 ACPLEN MO ) 320 g b T iy, B FR S 518 10 ) 3 v 7™ H P2 S 5 IE
FHOE, A AT RERCN SIS O 70 32 v (B B A S hn ) o SRTAT, ARSEEGNAAEAR R, 1575 KA
Z Flln RO T — 2 E S .
ELmAB

W ERIT AR R Sk NI H (5 PRF[2019]9 5).
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