* 266 BEMiE 44k 2024 4E3 A% 23 4553 ) Chin J Diffic and Compl Cas,March 2024, Vol. 23,No. 3

[DOI1 10.3969 / j. issn. 1671-6450.2024. 03. 002 NIRRT

137 FGF21 BiA NT-proBNP Fill 45 — £ 24 4 5 Jit 5 22
AR S S8 P R G I R BT 5

AR, R4 AR SR, A H R, R R,

EEWH: WA FHTRIH ( ZDYF2022SHFZ070)
Ve B fi: 570311 I VR B B B — BRI B Bt O 1L R — X
WEEE: BEKES, E-mail: 553462982@ qq. com

U =1 B OB R M A K K 1 ( FOF) 21 555 — A5 Be it 328 ( DES) LA G SCAR A3k
78 (ISR) Y& 52 L RIBE 5 N-A 3 i £ IR HT A NT-proBNP) 5l ISR fUHH . Foik L2019 4F 1 F—2021 4F 6 Jiff
P B2 7 IR 2 B0 1L A R — X 452 — AR DES 22 BOER 30 Ik AL (PCI) f9 56005 ( CAD) (B3 175 4, IF 18
PCI AR TSR A A1 ML RE AR 38838 B G W BRI 5 PG 1L 575 FOF21 JKF- 78 PCLJR 9 ~24 A~ 1 % 25 btk 34 ks 3%
HARYE S5 &4 ISR 432 ISR 41 32 Al FndE ISR 41 143 f. i) SCIPEREL( GAM) #5811 FGF21 15 ISR KUK (19 3¢
Z, ZINE Logistic [1 I3 475215 CAD i DES 4 ARG 2 4F ISR RUR 1916 PRI 2, 248 % TAEEHIE( ROC) fhZi ot
HHMME . 258 ISR 43 FCF21 /KFw5 TR ISR 40( Z =7.081,P <0.001) . K% Logistic [ /3745 5 i
TR, SR K B =38 mm . NT-proBNP 1 FGF21 FHi5 J& CAD 23 DES A5 ARG 2 4F ISR XU 8% iy i ~7 T B3l 2 [OR
(95%CI) =1.072(1.040 ~1.106) .1.004(1.002 ~1.007) .1.038(1.021 ~1.056) J. Ifi#% FGF21 /K-F-F1 DES ## AR
J& 2 A1 ISR 2 A U2 2R SR i 1 4 22 TEAT G r = 0508, P <0..001) o L3 FGF21 il DES i AARR 2 42
ISR JU (1 1t 28 TR ( AUC) 27 0. 891 ,NT—proBNP (7] AUC 3 0.739, H FGF21 Bt4 NT-proBNP Fiilll () AUC 4 0. 966
(P<0.001) . #5it If7% FGF21 2452 — 4% DES PCIAYT ) CAD B 2 4F ISR XU (M7 fa R R - 1A FGR21
1l NT-proBNP X ISR (1% T v 7 LA 0 = 1A -

IR O AF 4ean o K R 7215 259 Pei T4 A LB NP2 fa i IR &

[hE4%ES] R541.4 [#ttRiRaE] A

Clinical study of serum FGF21 combined with NT-proBNP in predicting in-stent restenosis after second-generation
drug-eluting stent implantation Yang Guijiu, Chen Honglei, Zou Lijiao, Zhong Yanzhu, Chen Yuewu. Department of Car—
diovascular Medicine, Second Affiliated Hospital of Hainan Medical College, Hainan Province ,Haikou 570311, China
Funding program: Hainan Province Science and Technology Plan Project( ZDYF2022SHFZ070)
Corresponding author: Chen Yuewu, E-mail: 553462982@ qq. com

[Abstract] Objective To investigate the relationship between serum fibroblast growth factor (FGF21) and in stent
restenosis (ISR) after second-generation drug eluting stent (DES) implantation, as well as the value of combining N-terminal
proBNP to predict ISR. Methods One hundred and seventy-five patients with coronary heart disease (CAD) who under—
went second-generation DES percutaneous coronary intervention (PCI) in the Cardiovascular Department of the Second Affili—
ated Hospital of Hainan Medical College from January 2019 to June 2021 were selected. Peripheral blood samples were col—
lected before DES PCI, and serum FGF21 levels were detected by enzyme-inked immunosorbent assay. Coronary angiogra—
phy was reexamined 9 to 24 months after PCI, and 32 cases were divided into an ISR group and 143 cases in a non ISR group
based on the occurrence of ISR. Application of Generalized Additive Model (GAM) to explore the relationship between
FGF-21 and ISR risk, multivariate logistic regression analysis of clinical factors affecting 2-year DES ISR risk in CAD pa-
tients, and receiver operating characteristic (ROC) curve analysis of its predictive value. Results The serum FGF21 level in
the ISR group was higher than that in the non ISR group (Z =7.081,P <0.001). The results of multivariate logistic regression
analysis showed that the total length of the stent =38 mm, elevated NT-proBNP, and FGF21 were independent predictive
factors for the 2-year increased risk of DES ISR in CAD patients [OR (95% CI) =1.072 (1.040 - 1.106), 1.004 (1.002 -
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1.007), 1.038 (1.021 —1.056)]. The fitting curve between serum FGF21 level and 2-year DES ISR incidence showed a posi—
tive correlation (»=0.508, P <0.001). The area under the curve (AUC) of serum FGF21 predicting 2-year DES ISR risk is 0.
891, the AUC of NT proBNP is 0.739, and the AUC predicted by FGF21 combined with NT proBNP is 0.966 (P <0.001).
Conclusion Serum FGF21 is an independent risk factor for 2-year ISR risk in CAD patients receiving second-generation

DES PCI treatment. The combination of FGF21 and NT proBNP has higher predictive potential for DES ISR.
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Tab.1 Comparison of clinical data between non ISR group and ISR group patients
W H 4k ISR 4l ( n = 143) ISR 4l ( n =32) WAL PAH
B () %) ] 115( 80. 42) 24(75.00) 0.470 0.493
AR (% £5, %) 69.60 £9.18 68.17 £9.20 0.796 0.427
BMI( % +s,kg/m?) 24.36 £3.42 23.82 +3.89 0.787 0.432
AR L [ %) ] 25(17.48) 13(40.63) 8.238 0.004
R [F( %) ] 75(52.45) 23(71.88) 4.005 0.045
LVEF( %) 64.70(56.0,69.0) 61.80(51.25,67.0) 1.608 0.108
ACS [fil( %) ] 31(21.68) 15(46.88) 8.568 0.003
Sy e TC( mmol /L) 4.30(3.61,5.01) 4.24(3.55,4.95) 0.021 0.983
TG( mmol /L) 1.37(0.91,1.92) 1.33(0.97,2.09) 0.259 0.796
LDL-C( mmol /L) 1.90( 2.45,3.50) 2.85(2.30,3.25) 0.788 0.430
HDL-C( mmol /L) 1.12(0.93,1.32) 1.17(1.01,1.36) 0.651 0.515
SUA( mg/L) 316.0(274.90,389.20) 377.75(313.70,419.35) 1.974 0.048
SCr( mg/L) 70.30( 63.0,83.65) 75.30( 64.0,85. 10) 0.591 0.555
eGFR(ml * min~' *1.73m~?) 70.90( 62.40,85. 30) 66.55(53.20,77.90) 2.328 0.020
¢Tnl( pg/L) 36.23(22.65,56.35) 38.81(25.06,59.11) 0.843 0.399
NT-proBNP( ng/L) 215.20( 129. 45,324. 50) 345.50( 234.50,456. 00) 4.215 <0.001
258 [l %) ] T2 131(91.61) 27(84.38) 1.560 0.212
ACEI/ARB 66(46.15) 18(56.25) 1.068 0.301
B SZ R BH I 7 69(48.25) 11( 34.38) 2.029 0.154

TE: BML AR B8 0 LVEF. 72,02 34 1l 735506 ACS. 2RSSR A AE: ACEL I B2 ik RFLHLAHMHI7); ARB. 45 %5k 3R 1 52 MBH A )5 TC.
BB TG, =Wt H i LDL-C. {IR% IR 8 8 [ B%; HDL-C. w5 % B2 I 25 FH AHL[%1 %; SUA. ML JRR; SCr. L35 LET: eGFR. Al 1A ¥ /N ERIE S :

Tl LIS 1 1; NT-proBNP. N=R Sl IKHT A" o M(Q,,05) -
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i 50% WP ZAE . (2) AN A B UE: D2 WO ;s @
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PCI.CABG sl A0 1 T AR 5l @0 JERE AR 2 BIF:
R AL S s (DI 2l 1 B e B 5 M S s MR PRI
P M ) AR R A ©) I VR AR G815 B R
T

1.3 JRy7Jrk B PCLR[TZEA 2 ~3 d TFIG R
B E]DLAK 100 mg/d FIGEAEKSE T 75 mg/d Fida2h, 25
HARVEAT IS 2558, WA I HIBT =] PEAK 300 mg Al
FANEAE TR 450 ~600 mg 1) 11 faf 1] &2 . PCT FARFNE; —
X DES AR A o i BE i, 1804 K R A BT
AJJLAK 100 mg FIGANEAS T 75 mg, JrfE A 12 41 .
L4 W$es 577k

LAl imRECIEIAR: (1) W B3 n vk ol AF I A
2 JFi e 78 %5 ( body mass index, BMI) I 4H 51 . ACS. &
MAESETE R (2) FH#E A OB PN 220 28 5 1 34X
(LVEF) o (3) A A48 br: BIH [ s ( TC) =1 H i
(TG) W% A5 A F A [ B ( LDL-C) v %5 B2 g 2
JIETE B ( HDL-C) | Ly ULET( SCr) FIALYE JRAR( SUA)
OHUILES 8 1( ¢Tnl) 55, {l H] Elecsys 2010 7344
( 4 Roche Diagnostics) 3 i S HE Y RHL I I 00 1
K il NT-proBNP. (4) M MDRD 2225 /)
BRI R (eGFR) o (5) 25¥yfdi T &: BT =] DT AR i
FRER VT SE25W) B 32 MCBELA 7 1 A8 55 5K 3R e 46 il
FHIFICACED (8 Bk R [ A2 ARPBH A7 ( ARB) F155
SBI=RYER 0B

1.4.2 JfiE FGF21 KA 7 PCT A i i H 12 5E
EREZRE I HIE KL 4 ml, 76 4°CF PR A7 8 %
Ji7 30 min, .0 B I E 2 M7 AT E B N ELISA i
74 ( DF2100, 2% [ R&D Systems) I & Il 1§ FGF21
1.4.3 SRS 2 B STARE R ARHTR H INNOVA
2000 /20008 8 5 1M 4 & 52 WLk ] Judkins 2 3
L2 BBl K 347 7 AR 3 ki 5 L AR 9 3 52 4 2Rk
FE TR BT F Ge il e AR 3h ko = FE HE . 2 £
200 F W B AL ERR & AR S ACC/AHA B v XT
AR AT 03 o B LA B ( QCA R 8 i
PerE >50%) SR HCR: /N SO AR SR A
K22 E T IR Y B SC AR TG 28 78 3L

BOR(B2 A CAY) o RJFidsk PCL S8 LK
FE AR A SCHR YT 5K B TA) RN S 4R BR 2 Y 9k g
I 45 o
1.5 Siits#rik R SPSS 24.0 5 GraphPad Prism
8. 01 BRAFXS B HEHEAT /3 Mo TE S50 i T 6 BE )L
x xR, IR U RCR HIBLAR ¢ K36, D78 2 A 1 1
TR M(Q,,0Q,) R, LR H Wilcoxon RIS 5
HHCR R LB R (%) Foom, LESR X K 50: A
KAk H Spearman FRAH A ; W) SCANPERLEY
( generalized additive model, GAM) #i} FGF21 5 ISR
WU Z 18] ) G 585 2 K 3R Logistic [m] 543 #7507 CAD
B PCLARJG 2 4F ISR KU I RN &R - il 5213
TAE4FAE ( receiver operating characteristic, ROC) [l £k
SRMTINL I FGF21\NT-proBNP Xif ISR XU B 3510 407 {1
T 26 F 1 FH( area under the curve, AUC) , Jf-iH i3
Delong ¥ L # AUC fH. P <0.05 2= 534 51l
2 & B
2.1 2 4L 7% FGF21 /KK L4 ISR 41 8 2 i
FGF21 7Kk 209. 05( 163. 86,313.59) ng/L, & &
FF ISR 4H B35 1) 100. 65( 75. 83,132.98) ng/L( Z =
7.081,P <0.001)
2.2 2 RS B A B SO LA ISR BEE S
POSSNEN E ST/ KR QS BT IR GHNER(]
B TAE ISR 4( P <0.05) , WL 2.
2.3 Ifil{E FGF21 5 CAD &35 m RFHE R 3l ks
A SRR ORI G Spearman J3 AT W, UL
FGF21 7K 3% 5 HDL-C. LVEF ¥ 2 i 4 )& ( r/P =
-0.151/0.009. - 0. 310/ < 0. 001) , 54§ . LDL-C.
SUA #J 8 IEAHFE(r/P =0.237/ <0.001.0. 219/ <0. 001
0.192/0.011) . IfiL}% FGF21 7K 544 5. AHA/ACC
RS B ARAC A~ SCARYT BRI ) SR AR SRR
K MR Y BRI TEAH KA (/P =
-0.025/0.677+ - 0. 050/0. 512+ - 0. 070/0. 359.
-0.024/0.750. - 0. 098/0. 199, - 0. 061/0. 424,
0.072/0.344.0.093/0.223) ,
2.4 5Zm CAD 35 PCIARJS 2 4F ISR (W2 &R 401
LA CAD 3 PCIARJS 2 4215 A A ISR Dy AR 4
(TRME: 20 1,858 0) , DL EiRE5 R P <0.05 B H
AR AT Z & Logistic [0 U334, 45 5 B s: %
B8 K =38 mm. & NT-proBNP & FGF21 J& CAD
B PCLARJG 2 4R & Az ISR XU 8 i i i <7 £ 6 P 25
(P<0.01) , L% 3.
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F 2 dE ISR A ISR 41 835 el R Bl ko 48 B S AR A b A
Tab.2 Comparison of coronary artery lesions and stent characteristics between non ISR group and ISR group patients
W H 4k ISR #H( n = 143) ISR #(n=32) A P14
AHA/ACC Jj5 A58 [ %) ] A-Bl 83(58.04) 15( 46.88) 1.323 0.250
B2-C 60(41.96) 17(53.12)
Sy akmta) [M(Q,,Q5) ,s] 20.0(16.0,28.0) 22.0(18.0,28.0) 0.902 0.367
SCHEEAE [M(Q,,Q5) ymm] 3.0(2.5,3.0) 3.0(2.7,3.0) 0.570 0.569
KH KR [(M(Q,,Q5) ,mm] 34.0(28.5,39.5) 73.5(62.0,91.5) 6.682 <0.001
ARG (B %) ] iR Bk RCA) 35(24.48) 8(25.00) 0.682 0.878
JERi 3% ( LAD) 79(55.24) 19(59.38)
72 A1 E 3 ( LCX) 27(18.88) 5(15.63)
Z£FET(LMT) 2( 1.40) 0
B 5 [ %) ] wdy 81(56.64) 12( 37.50) 3.848 0.049
E5a 62(43.36) 20( 62. 50)
S AR (%) ] L5 135(94.41) 26(81.25) 6.149 0.013
% 8( 5.59) 6(18.75)
Y B [ %) ] 3( 2.10) 1( 3.13) 0.124 0.725

F3  ZHE Logistic [MIAM MM CAD 3 PCIARJS 2 4F % A ISR XU B9 FE R P =

Tab.3 Clinical factors influencing 2—year ISR risk after PCl in CAD patients using multivariate logistic regression analysis

I AR Bt SE {H Wald i P OR {f 95% CI

%A 1.344 0.788 2.911 0.088 3.836 0.819 ~17.969
= IR 0.857 0.719 1.420 0.233 2.356 0.575 ~ 9.648
LMK B k2 A F 0.528 0.761 0.481 0.488 1.695 0.382~ 7.525
TR K =38 mm 0.070 0.016 19.706 <0.001 1.072 1.040 ~ 1.106
Z IR N AE 0.973 0.599 2.637 0.104 2.645 0.818 ~ 8.555
I TMmE 0.019 0.943 0.000 0.984 1.019 0.160 ~ 6.470
SUA=332.0 mg/L 0.004 0.004 1.272 0.259 1.004 0.997 ~ 1.012
eGFR >60 ml * min~' + 1.73m 2 -0.028 0.018 2.476 0.116 0.972 0.939 ~ 1.007
NT-proBNP=234.0 ng/L 0.004 0.001 9.944 0.002 1.004 1.002 ~ 1.007
17 FGF21 =154.08 ng/L 0.038 0.008 19.617 <0.001 1.038 1.021 ~ 1.056

TE: SUA. L3 FRAR: eGFR. Al THi /) skiikiad #¢; NT-proBNP. NSR B il IRRT 4 FCF21. sieF e A K B 721

2.5 1% FGF21 5 CAD B3 PCI RJ5 2 4E &4 ISR
W EFR N GAM 23t & B0, 13 FGF21 7K
12 4F ISR ARG it e 45 2R BoR , TR e &
IR AR G, IE R IEAMOC(r=0.508,P <0.001) ,
LA 1.

2.6 [iJE FGF21 B:4 NT-proBNP Fijl] CAD g% PCI
ARJG 2 4 ISR KBS M 22 7 FCF21 fuh J
B4 NT-proBNP Hijlll CAD £ % PCI AR J5 2 4F ISR K|
R o {5 ROC i £k, JF 3+ 55 th 2 F M L ( AUC) o
FGF21 Fij 2 4= ISR KU i AUC(95% CI) = 0. 891
(0.837 ~0.931) , £ FLAEH 154. 08 ng/L, K JE
0.813, 475 0. 860, 2 & 5% 0. 673 . i H. FGF21 Bk
A NT-proBNP( e fE Il 5 234. 0 ng/L) A4 5
NT-proBNP( AUC = 0. 739) 5%} ISR XU ) 7530 41
i, —H AR AUC(95% CI) H 0.966( 0. 928 ~
0.988) , HUBLEE 0. 872, K FF 0. 978, %45 %10. 850,
T HBCA TG AUC 5 F FGF21.NT-proBNP FALIfi K

M(Z=3.450.4.984,P =0.001. <0.001) , L& 2.
33 i

TEARMEFE H, X T 4232 — 48 DES PCI #y CAD &
L BlVT 2 A kA ISR (1 HE LT FGF21 7K -5 3 =5
FHE ISR 4 3, 9 B AF Bt #2222 — X, DES PCI J5 2
AF ISR RS 7 B A RAFNE. & FGF21 /K- i
5 MAs SR B TIRE TR . TEXTR SR &R
AT S, FGF21 /588 )& DES 45 A J5 2 4F ISR & i
Bt 7 XU P 2. 165 NT—proBNP il FGF21 A L) 4
SR ISR & AR RE 7. X ek B FGF21 FEIR IR
SEBe B PR HE TR LA L RE R T CAD
DES A J5 ISR By A RUES: 732 -

R BRI, O LA RS2 FGF21 SRR 117 32 2
HUARAE Y . FGR21 15 21k 5 48 1 R« S8 AL 107 8 i
B RN BT ( ER) 7 5 4 B InA 6 , i L6
SR LA G B4 B 43 LA o o, 7 0
i, FGF21 5 FGF Z /A F1 BXKlotho 254, fi F AL L
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TE: AL PR B. JA R AR IR 55 R LVEF J5 944 th2k
1 FGF21 5 2 4F DES ISR U =2 [a] () il e 48L&
Fig.1 Curve fitting between FGF21 and 2-year DES ISR risk

B 2 FGF21 1 NT-proBNP Xf PCI AR J5 2 4= ISR XU ) 75T )
Wi
Fig.2 Predictive value of FGF21 and NT-proBNP for 2-year ISR
risk after PCI

AR T Z A o O E FGR21 2 ik 1 i Al fi 70
L0 6 320 L L P-4 3 453000 ) 1) 2 P B~ SR AL
7 R ) B B s S o BT TSI R 5T 2
B, FGF21 A —Fpht 2 K7, 5.0 A& B LA T
A= YRR, FGF21 2 41 & 1 45 45 1k  3h ik
o A A AL R R RN 251 3 Jik P A — b B B B 34 i g 2t ST (A
B I ko R R AL 19 & R A R R AR T
Ouyang %[17] ESE FGF21 A] G 1 18 7% sirtuins] S
PRI S0 ER I 481 S5 I 0010457 1A 12 40 i )
RERRERS . 5 20 2 FGF21 % ¥EHT 46 /E Al i T2 B
Hif. FGF21 YATT IS . Sh Kok AR B AL BE He v 5 0k 200 g
R B Y . R, FOF21 W] R AR SRR YT
WILAE A 12 40 0 ) i s i ) Y 7 A 280 T AR
BUA UEHE ISR J&—FP & 4% 98 1 e b FE 2 s g, e
S A AL R T A DA TG A 0 o A R AL T
o AUEEZ I FE S ko s AL BE R sl fE b L i
FIPE M SN AE IR B F-( 4N sirtuins) 225 Hidr,
SECHE Y ISR K™ o MR _ERIES , H0 FGF21
A REXT N CAD 3% ISR KUK A M. SR, AHSEIE
PEATBR B =

ARFFRMAT 175 412 — % DES PCI fy CAD i
oL F] ISR 4l A I FGF21 /K75 3 v F 3F
ISR 44 #: % , 1i B FGF21 5 i B 5 5 5 FiL0 B Ih fig
TR SRy SUA JKF-FHi5, LVEF B#AIR) AHOC, 4553
FEUH BA O IR 05 1 A FGF21 7K S 2 v 4 1 ]
RS ISR A X VIMEMIAFIE R, B4 F  FGF21
IRV T AT R X P A I B ) M s L ) —
53, WA RE R FGF21 {5532t T80 FGF21 #KHi 5]
BT . EIL, 4R £ FGR21 LIAMEHHh FGF21
PebE ARG FRAC. BLak, FERIMALE H , F54h
#hFE FGF21 C i B AR RCR , O H— 28 FGF21
Y CAETRTT AR B I AR H R T YA
Frigs i

AW RETT 45 R R, FCF21 ZE T 2 4 ISR K
B A R Ao, 9 B2 SR 18 DES PCI i/
JTI CAD 340 2 4F ISR & K (4 <7 T 1K %
AT RERY R R A4 (1) FGF21 5 BRI e i 0 B 3
REZEA K, X SLH 2 ISR fa S &K . Ak, FGF21 1]
B 3 15 1ok 2 [ 2% B0 AR 1 S 35 35 9 ISR KUK
(2) 2% &3] PCI J& I 45 45143 38 B8 049 I 85 38, aghe i
AR RN BAALN B IS 7R A ER V3, T3
FGF21 [ 53-Wb i 3 38, T 7853 A A5 O E AR P E T
I 3 1] BE S —Fh XV AE TR T A AMEE SO, ] BE S
i FGF21 {55 & it 5| & () FGF21 & ¥t 5] A& .
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