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Correlation between the Time Window of Interventional Surgery and Serum
FGF-21 Level in Acute ST-segment Elevation Myocardial Infarction*
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ABSTRACT Objective: To investigate the correlation between the time window of interventional surgery and serum FGF-21 level in
acute ST-segment elevation myocardial infarction. Methods: Seventy-three patients who received PPCI surgery and were hospitalized in
our hospital from March 2019 to May 2021 and met STEMI diagnostic criteria were selected. According to the level of FGF-21, the 73
patients were divided into FGF-21 low level group (>140.41 ng/L, n=54) and FGF-21 high level group (<140.41 ng/L, n=19). The differ-
ences in general clinical data, emergency time window and SO-to-FMC time between the two groups were compared and analyzed, and
the correlation between emergency time window and FGF-21 level was determined by Spearson method. Results: The emergency time
window of SO-to-FMC, FMC-to-B, D2B and STB in patients with low FGF-21 level was longer than those in patients with high FGF-21
level, and >120 min in SO-to-FMC was a risk factor leading to low FGF-21 level. There was a positive correlation between FGF-21 level
and the time indicators of first aid time window (r=0.235, 0.462, 0.298, 0.337). History of hypertension, history of diabetes, first medical
contact (emergency) and SO-to-FMC were all independent risk factors for the change of FGF-21 level, and the difference was statistically
significant (P<0.05). Conclusion: Prolonged SO-to-FMC time and STB time may promote abnormal FGF-21 level in STEMI patients, SO
the time of emergency treatment outside the hospital should be strictly controlled.
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Table 1 General Clinical Data Analysis of Patients in Different Groups

Index FGF-21 low-level group(n=54) FGF-21 high-level group(n=19)
Age (years) 63.44% 12.97 65.47+ 13.34
Gender (male / female) 38/16 12/7

BMI(kg/m?) 23.13+ 2.14 23.87+ 3.39
Smoking History (n,%) 45(83.33) 17(89.47)
Alcohol Drinking History (n,%) 40(74.07) 13(68.42)
History of hypertension (n,%) 50(92.59)* 12(63.16)
History of hyperlipidemia (n,%) 52(96.30) 16(84.21)

A History of Diabetes mellitus (n,%) 39(72.22)* 4(21.05)

Peripheral atherosclerosis (n,%) 47(87.04) 14(73.68)

Creatinine (umol/L) 84.45+ 12.31 86.56+ 12.29
Urea (mmol/L) 6.45+ 1.39 6.57+ 2.14
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Total bilirubin (wmol/L) 14.28+ 2.35 15.37+ 1.98
Single - branch lesion (n,%) 12(22.22) 3(15.79)
Bibranch lesions (n,%) 35(64.82) 12(63.16)
Three major lesions (n,%) 7(12.96) 4(21.05)

First Medical Contact Method(n,%)

Emergency treatment 40(74.08 )* 10(53.63)
Call for 120 4(7.41) 3(15.79)
Transhospital 2(3.70) 4(21.05)
Other (outpatient or in-hospital onset) 8(14.81) 2(10.53)

Note: Compared with FGF-21 high-level group, *P<<0.05.
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Table 2 Comparison of Patients in Different Groups

Groups

FGF-21 low-level group(n=54)

FGF-21 high-level group(n=19)

SO-to-FMC(min)

FMC-to-B(min) 83.42+%
D2B(min) 75.46%
STB(min)

859.09+ 132.33*

954.43+ 239.77*

398.45+ 98.61
20.98 79.98+ 13.44
20.32 71.11+ 9.37

425.63+ 100.25

Note: Compared with FGF-21 high-level group, *P<<0.05.
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Table 3 SO-to-FMC Time Comparison of patients in different groups

SO-to-FMC time

Groups Total Exposure probability P
>120 min < 120 min
FGF-21 low-level group(n=54) 43 11 54 0.48 -
FGF-21 high-level group(n=19) 9 10 19 0.78 -
Total 52 21 73 0.56 -
¥’ 15.634 - - - -
OR 2.78 - - - -
95% CI 1.423-5.630 - - - 0.001
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Table 4 Comparison of FGF-21 Level and D2B, FMC-to-B Time between SO-to-FMC> 120 min and SO-to-FMC< 120 min Groups

Index SO-to-FMC>120 min(n=52) SO-to-FMC = 120 min(n=21)
FGF-21(ng/L) 16541+ 35.62* 133.25+ 29.98
D2B(min) 76.84+ 13.78 70.89+ 12.27
FMC-to-B(min) 84.53+ 12.39 82.09+ 14.55

Note: Compared with SO-to-FMC = 120 min, *P<0.05.

x5 2¥FHEIES FGF-21 7K/ Spearson 18K 47
Table 5 Analysis on Spearson Correlation of First Aid Time Window and FGF-21 Level

FGF-21(ng/L)
Index
P
SO-to-FMC( min ) 0.235 0.001
FMC-to-B(min) 0.462 0.012
D2B(min) 0.298 0.009
STB(min) 0.337 0.007
& 6 JES MY Logistic Z 5T BS54
Table 6 Non-conditional binary regression analysis of Logistic
Variable quantity S.E. Wald OR OR 95% CI P
History of hypertension 1.835 3.682 6.187 1.036-5.167 0.015
History of diabetes mellitus 2.283 4.174 5.039 1.694-3.824 0.003
First medical contact method
2.134 2.653 3.247 1.782-4.588 0.024
(emergency department)
SO-to-FMC( min) 3.642 4.137 9471 3.928-6.827 0.029

3 e

STEMI & —Fi 2 BRIk, e SEcebIR 0 ik ol v
(AL e T4 B A O URE B 5 (4 7R 3 e T, W8 2k
STEMI Ji5 , 5 % W32 S80S ) il DE b R i  B- 2 1A BEL i
T AR ZAIT B A (R4S S0, STEMI R Hfr
ATFAR NG 43 SRR AN B AT LR BN, S = 4 ki
e R RK RS T Th X D2B BRI T 3R, X D2B
B 8 T P g 2R f ] ELS6F STEMIT 83 B30 R4 77 A 2 T
J BT R L i S,

PPCL i 47 J7 30 (912 BL 16 AR STEMI B8 % 0 13 )7
TR B2, SRTIT R F LI FGF-21 ACTA S35 75 {15 H 2 1
ORI 2 A A S R . B I PRI B e,
STEMI M #:0% H K 53 3] PPCLIAYT , b4 SN FGF-21
IR , £ 5 5 30 00 JIE T R £ B A 0 ) 583 B H:
LS R A SR, 5 10529 D2B ] 1 FMC-to-B Iif
] 55 STEMI j 3 (58 T30 10 ) SESR T 1 R A 3 2 [l 1A
BEMARCE, H2Y D2B WHE7E 90 min AP}, STEMI 3%
(1. C SR T AR T /0N, o JULAR A P50 5 P B s/ . AL
B2 —BOAK, BEP A B EXT STEMI 8835 (1955 AT LA K% B
N ABOIAT TR AT, L B U156 T R e A i K
6], 1 AT, A B4 BT % EL 242 HU SO-to-FMC I} il

H1 STB B2 A% STEMI &35 1 Rid ik & e,

FGF-21 J2&35 H B IR AR B 7, 2 —Fh
M AR BT, BEREAA RUMIR T Al A4k, 2 5 A8 i A i &
2L LA A A T A, WF S BoR R i
B¢ FGF21/FGFR1/B-klotho & &R H#AEM , (ARSI REUR
S TAE STEMI (35 & 0 P, FGF-21 1] LI R RIS
Lo JUVARMI PR T8, G O IR AR B2, s/ O ISR 1Y T AR,
TP IR, ARBIFSE 25 SR R B FGF-21 filRK -4 3 1 2k
i8] % SO-to-FMC ,FMC-to-B .D2B I STB 1% FGF-21 &7k
SE4H BRI, H. SO-to-FMC i fi] >120 min J& 53k FGF-21
ACFAAR R H Z, 2Rt Rl 1945 B Rl #e4R 5 FGF-21 7K
SEHIR B IEAHSE(P<0.05), I B W AR 5 1 IR BT
5 2 (212 ) F SO-to-FMC #4Jj2 FGF-21 7K A5 Ak 4 it 37
fE N R, B2 54 51242 L (P<0.05) , 368 . PPCI f A&
TRIT AT FGE-21 K= By g, thilk—2 i 42 PPCLIRYT
FEWCEE STEMI P 10 LB I 453 473 7 T BA o 2 AR
I, FGF-21 54 \JRIT RS I 2Z A — 2 BAH DG M

TGN, AW AR B 385 5L PPCL A AFAR AT {15 8
FHH O RINEE MR, IO ILREZ IR, B
AR 48 h B3 ML FGF-21 /Kb i 27, Ak FGF-21
TR AR A % i e ) STEMI (235 BN REIRAS, 7T Rl
PR Wi 2t STEMI {8 35 4 PPCL A~ AF ARG Ja 8 1 kil



- 528 .

MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.3 FEB.2022

FGF-21 f e i KA JIL A% I REDR 250 8 A 155 A8 fL AR 116
TR ULAFAELES S ARG S g i — 8, A, FARAA
VYT IR 2 AT RE SR STEMI &34 I3 FGF-21 A7k, R
[ 55 T A5 76 FABE ARt i 1 [e) sF , 5 Z2 50 i SRR B b 2
SRl , i D2B B i) il FMC-to-B R[] 15 2 [ 56 A B BEREAG 5
P 1) ROIA ], SO-to-FMC s [1] Al STB B i 14 4 i ) K 3
Iy IR o AN, BEA M SR IR 2332 2 S0 8RR
HRIFZ I, IR 2R LR 55 N SO EE F AR BE T B Be 9 1Y
S0, 5 — T AR MR R R AR R I SRR,

MR EN A6 55 40 AT 6 ] 5 R FEAIG STEMI S A B 09
ReHEAR AR TEEE R,

£ b BT iR ,SO-to-FMC I} [] FiI STB i [i] % < 7] BE A2 i
STEMI {8 # FGF-21 /K KF- 524, Ho Pﬁﬁ’%mﬁﬁ%f&n%m
EYGRIIT K (EPEN Zkﬁﬁﬁtéw}\é"ﬁizliﬁiﬁd\ FHAREIC R
STEMI & AHERURHE , PRI SR AT RE AP E DR 22, A ik #*
o2 jtﬁézliﬁiﬁzliﬁﬁ%‘iéﬁﬁﬁﬁvﬁﬁﬁﬁﬁﬁko

% % 37 #f(References )

[1] Zhang Y, Yu B, Han Y, et al. Protocol of the China ST-segment eleva-
tion myocardial infarction (STEMI) Care Project (CSCAP): a 10-year
project to improve quality of care by building up a regional STEMI
care network[J]. BMJ Open, 2019, 9(7): €026362

[2] Gu Nd Abolu K, Goldsweig A, Bhatt V R, et al. ST-Segment Eleva-
tion Myocardial Infarction (STEMI) and Pulmonary Embolism in a
Hemophilia A Patient Receiving Emicizumab and recombinant Acti-
vated Factor VII[J]. Haemophilia, 2020, 26(1): e5-e8

[3] Kapoor A, Yadav R. Will the hidden specter of acute coronary syn-
drome (ACS) and ST-segment elevation myocardial infarction (STE-
MI) emerge from the avalanche of COVID-19?[J]. Indian Heart Jour-
nal, 2020, 72(3): 192-193

[4] Arnesen JS, Strgm KH, Bgnaa KH, et al. Treatment of ST-elevation
myocardial infarction - an observational study[J]. Tidsskr Nor Laege-
foren, 2019, 139(17): 115-122

[5] Birnbaum Y, Levine GN, French J, et al. Inferior ST-Elevation My-
ocardial Infarction Presenting When Urgent Primary Percuta neous
Coronary Intervention Is Unavailable: Should We Adhere to Current
Guidelines? [J]. Cardiovascular Drugs and Therapy, 2020, 34 (7047):
865-870

[6] Xiao K, Chu H, Chen H, et al. Optimal time window for minimally in-
vasive surgery in treating spontaneous intracerebral hemorrhage in the
basal ganglia region: a multicenter and retrospective study [J]. Br J
Neurosurg, 2020, 8: 1-5

[7] Denktas AE, Anderson HV, Mccarthy J, et al. Total Ischemic Time
The Correct Focus of Attention for Optimal ST-Segment Elevation
Myocardial Infarction Care [J]. JACC. Cardiovascular Interventions,
2011, 4(6): 599-604

(8] Tiphh, TAA, THA, F. S BANF Kb EA W AE A I 4
FBERIEARG TR L (1] RIS EF S & &, 2020,
40(3): 237-240

[9] Gao M, Qin L, Zhang Z, et al. Treatment Windows and Clinical Out-
comes in Late-Presenting Patients with ST-Segment Elevation My-
ocardial Infarction[J]. Am J Med Sci, 2019, 358(4): 248-255

[10] Gao M, Qin L, Zhang Z, et al. Treatment Windows and Clinical Out-

comes in Late-Presenting Patients with ST-Segment Elevation My-
ocardial Infarction[J]. Am J Med Sci, 2019, 358(4): 248-255

[11] Gao M, Qin L, Zhang Z, et al. Treatment Windows and Clinical Out-
comes in Late-Presenting Patients with ST-Segment Elevation My-
ocardial Infarction[J]. Am J Med Sci, 2019, 358(4): 248-255

[12] Alonge KM, Mirzadeh Z, Scarlett JM, et al. Hypothalamic perineu-
ronal net assembly is required for sustained diabetes remission in-
duced by fibroblast growth factor 1 in rats [J]. Nature Metabolism,
2020, 2(10): 1025-1033

[13] Montalescot G, Dabbous OH, Lim M J, et al. Relation of Timing of
Cardiac Catheterization to Outcomes in Patients With Non-ST-Seg-
ment Elevation Myocardial Infarction or Unstable Angina Pectoris
Enrolled in the Multinational Global Registry of Acute Coronary
Events[J]. Am J Cardiol, 2005, 95(12): 1397-403

[14] Wang M, Hu R, Yang Y, et al. In Vivo Ultrasound Molecular Imag-
ing of SDF-1 Expression in a Swine Model of Acute Myocardial In-
farction[J]. Front Pharmacol. 2019, 10: 899-905

[15] Damen SAJ, Cramer GE, Dieker HJ, et al. Cardiac Troponin Compo-
sition Characterization after Non ST-Elevation Myocardial Infarction:
Relation with Culprit Artery, Ischemic Time Window, and Severity of
Injury[J]. Clin Chem, 2021, 67(1): 227-236

[16] Yekefallah L, Pournorooz M, Noori H, et al. Evaluation of Door-
To-Balloon Time for Performing Primary Percutaneous Coronary In-
tervention in ST-Segment Elevation Myocardial Infarction Patients
Transferred by Pre-Hospital Emergency System in Tehran [J]. Iran J
Nurs Midwifery Res, 2019, 24(4): 281-285

[17] E 9w TR TR 20 ST B4 5 A0S MAE 5L o) 16 R 45 5 5 T
J& 7 [D]. % M K 3, 2020

[18] Nozari Y, Geraiely B, Alipasandi K, et al. Time to Treatment and
In-Hospital Major Adverse Cardiac Events Among Patients with
ST-Segment Elevation Myocardial Infarction Who Underwent Primary
Percutaneous Coronary Intervention (PCI) According to the 24/7 Pri-
mary PCI Service Registry in Iran: Protocol for a Cross-Sectional
Study[J] JMIR Res Protoc, 2019, 8(3): e13161

[19] 21, 2430 2, F. RE M EEZESIIZRLZTAMNGE
ﬁﬁz#‘;#ﬁ‘ﬁﬁua‘%ui ST B35 5 A S e 5t B % FUs %em [J]. 16

REEZRE, 2020, 48(5): 590-593

[20] LiJ, Xu C, Liu Y, et al. Fibroblast growth factor 21 inhibited is-
chemic arrhythmias via targeting miR-143/EGR1 axis [J]. Basic Res
Cardiol, 2020, 115(2): 9-15

[21] G Ranggé, Etienne CS, Marcollet P, et al. Factors associated with de-
lay in transfer of patients with ST-segment elevation myocardial in-
farction from first medical contact to catheterization laboratory:
Lessons from CRAC, a French prospective multicentre registry [J].
Arch Cardiovasc Dis, 2019, 112(1): 3-11

[22] Park J, Choi KH, Lee JM, et al.

Door-to-Balloon Time and Onset-to-Door Time on Mortality in Pa-

Prognostic Implications of

tients With ST-Segment-Elevation Myocardial Infarction Treated
with Primary Percutaneous Coronary Intervention[J]. ] Am Heart As-
soc, 2019, 8(9): e012188

[23] Wh A, Ms A, HI B, et al. Fibroblast growth factor 21 enhances angio-
genesis and wound healing of human brain microvascular endothelial
cells by activating PPAR vy [J]. J. Pharmacol. Sci, 2019, 140 (2):
120-127 (855 565 T1)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.3 FEB.2022

« 565 -

[20] Li L, Yu'Y, Zhang H, et al. Prenatal diagnosis and ultrasonographic
findings of partial trisomy of chromosome 6q: A case report and re-
view of the literature[J]. Medicine (Baltimore), 2021, 100(2): €24091

[21] #E T AT FHBILC E REEH Y EERF T
FaRPERF R[] P S U 4 &, 2020, 41(3): 215-218

[22] Reischer T, Laccone F, Kasprian G J, et al. Simpson-Go-
labi-Behmel-Syndrome in Dichorionic-Diamniotic Twin Pregnancy
[7]. Clin Pract, 2021, 11(1): 75-80

[23] Thadchanamoorthy V, Dayasiri K, Thirukumar M, et al. Multiple
aplasia cutis congenita type V and fetus papyraceous: a case report
and review of the literature[J]. ] Med Case Rep, 2021, 15(1): 110-119

[24] Wang Y, Zhang Y. Fetal Vascular Rings and Pulmonary Slings:
Strategies for Two- and Three-Dimensional Echocardiographic Diag-
nosis[J]. J Am Soc Echocardiogr, 2021, 34(4): 336-351

[25] Yue F, Deng S, Xi Q, et al. Prenatal detection of a 3q29 microdele-
tion in a fetus with ventricular septum defect: A case report and litera-
ture review[J]. Medicine (Baltimore), 2021, 100(1): 24224-24228

[26] i33E, 7, KAk, 5. A8 F W LR BB k&P A L 5
FEHRFFHXANTEEFEBRFRE, 2019,27(4): 309-312,
319

[27] Cao D, Sun J, Li N, et al. Monozygotic twins discordant for homolo-
gous Robertsonian translocation trisomy 21 of 46, XX, + 21, der (21;

21) (q10; q10) in a twin-to-twin transfusion syndrome, case report[J].

BMC Pregnancy Childbirth, 2021, 21(1): 101-109

[28] Che M, Yang F, Huang H, et al. Prenatal diagnosis of fetal congenital
mesoblastic nephroma by ultrasonography combined with MR imag-
ing: A case report and literature review [J]. BMC Pregnancy Child-
birth, 2021, 100(3): 24034

[29] Gao Q, Pang H, Luo H. Conjoined twins in a spontaneous mono-
chorionic triplet pregnancy: A case report and literature review [J].
Medicine (Baltimore), 2021, 100(4): 24490-24499

[30] Zhang H, Yue F, Zhang X, et al. Prenatal detection of distal
1921.1921.2 microduplication with abnormal ultrasound findings:
Two cases report and literature review [J]. Medicine (Baltimore),
2021, 100(1): e24227

[31] Moore-Morris T, Van Vliet P P, Andelfinger G, et al. Role of Epige-

netics in Cardiac Development and Congenital Diseases [J]. Physiol

Rev, 2018, 98(4): 2453-2475

Paladini D, Pistorio A, Wu L H, et al. Prenatal diagnosis of total and

—

[32
partial anomalous pulmonary venous connection: multicenter cohort
study and meta-analysis [J]. Ultrasound Obstet Gynecol, 2018, 52(1):
24-34

[33] Sun L, Marini D, Saini B, et al. Understanding Fetal Hemodynamics
Using Cardiovascular Magnetic Resonance Imaging [J]. Fetal Diagn
Ther, 2020, 47(5): 354-362

(#5528 TT)

[24] Sunaga H, Koitabashi N, Iso T, et al. Activation of cardiac
AMPK-FGF21 feed-forward loop in acute myocardial infarction:
Role of adrenergic overdrive and lipolysis byproducts [J]. Sci Rep,
2019, 9(1): 11841-11847

[25] Labinaz M, Jr M, Ellis SG, et al. Outcome of acute ST-segment ele-
vation myocardial infarction in patients with prior coronary artery by-
pass surgery receiving thrombolytic therapy[J]. American Heart Jour-
nal, 2001, 141(3): 469-477

[26] W %.STEMI % % i FGF21 &£ 4% PCI# G W 3h & TAL R H
55 o) feAn R 6916 KA [D]. F B X 3, 2015

[27] Wu L, Qian L, Zhang L, et al. Fibroblast Growth Factor 21 is Related

to Atherosclerosis Independent of Nonalcoholic Fatty Liver Disease
and Predicts Atherosclerotic Cardiovascular Events [J]. J Am Heart
Assoc, 2020, 9(11): e015226

BB, Tik, B &g, 4 FGF-21 5 m SRR kKR £ A
[J]. ¥ B 3h kAt f 4 &, 2020, 232(3): 83-88

[29] Li QW, Liu XJ, Li JH, et al. Applying WCACG modified process is

[28

[t

beneficial on reduced door-to-balloon time of acute STEMI patients
[J]. Biomedicine (Taipei), 2019, 9(2): 10

[30] Harrington DH, Stueben F, Lenahan CM. ST-Elevation Myocardial
Infarction and Non-ST-Elevation Myocardial Infarction: Medical and
Surgical Interventions[J]. Crit Care Nurs Clin North Am, 2019, 31(1):
49-64



