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ABSTRACT Objective: To investigate the relationship between serum myoglobin (Myo), cathepsin S (Cat S), neutrophil gelatinase
associated apolipoprotein (NGAL) and inflammatory factors after percutaneous coronary intervention and major adverse cardiovascular
events (MACE) during hospitalization in patients with acute myocardial infarction (AMI). Methods: 126 patients with AMI who under-
went PCI in our hospital from March 2020 to November 2021 were selected. They were divided into MACE group and non MACE group
according to whether MACE occurred after operation. The levels of serum Myo, Cat S, NGAL, interleukin-6 (IL-6) and tumor necrosis
factor- « (TNF-a) and interleukin-10 (IL-10) in non MACE group and MACE group were compared. Pearson test was used to analyze
the correlation between Myo, Cat S, NGAL and inflammatory factors. Multivariate Logistic regression was used to analyze the influenc-
ing factors of MACE during hospitalization. Results: During hospitalization, 34 cases of 126 patients developed MACE, and the remain-
ing 92 patients did not develop MACE, with an incidence of 26.98%. The serum levels of Myo, Cat S and NGAL in MACE group were
higher than those in non MACE group(P<0.05). Serum IL-6 and TNF-« in MACE group were higher than those in non-MACE group, the
level of IL-10 was lower than that in non mace group (P<0.05). Pearson test analysis showed that Myo, Cat S, NGAL were positively
correlated with IL-6 and TNF-«, while negatively correlated with IL-10 (P<0.05). Univariate analysis showed that there were significant
differences between non MACE group and MACE group in age, onset-visit time, glycosylated hemoglobin (HbAlc), N-terminal B-type
natriuretic peptide (NT-proBNP) and Killp grade = grade II (P<0.05). Multivariate Logistic regression analysis showed that high Myo,
high Cat S, high NGAL, high HbAlc, high NT-proBNP and Killp grade = grade II were the influencing factors of MACE (P<0.05). Con-
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clusion: The levels of Myo, Cat S and NGAL in patients with MACE are abnormally elevated, and correlated with the levels of inflam-
matory factors. Myo, Cat S, NGAL, HbAlc, NT-probNP and Killp grade = grade II are the influencing factors of MACE.
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Table 1 Comparison of the levels of serum Myo, Cat S and NGAL between MACE group and non MACE group( xt s)

Groups Myo( pg/L) Cat S(ng/mL) NGAL(ng/mL)
Non MACE group(n=92) 129.62+ 12.37 54.57+ 9.22 258.46% 35.11
MACE groups(n=34) 179.83% 14.11 82.08+ 10.47 469.83+ 39.27

t -19.549 -14.225 -29.041

P 0.000 0.000 0.000

3% 2 MACE 4.3F MACE A& R EEFAFEF b (x2 s,ng/L)
Table 2 Comparison of serum inflammatory factors between MACE group and non MACE group(xt s, ng/L)

Groups IL-6 TNF-a IL-10
Non MACE group(n=92) 2541+ 437 21.39+ 4.29 9.24+ 2.16
MACE groups(n=34) 39.15+ 6.28 3236 6.73 5.98+ 1.82
t -13.828 -10.811 7.828
P 0.000 0.000 0.000

% 3 Myo,Cat SNGAL H ¢ EFHIME XM ST
Table 3 Correlation analysis between Myo, Cat S, NGAL and inflammatory factors

Myo Cat S NGAL
Indexes
r P r P r P
1IL-6 0.438 0.000 0.421 0.002 0.445 0.000
TNF-a 0.426 0.000 0.407 0.009 0.448 0.000
IL-10 -0.428 0.000 -0.397 0.013 -0.429 0.000
% 4 MACE REHBEESH
Table 4 Univariate analysis of MACE occurrence
Factors Non MACE group(n=92)  MACE group(n=34) t/x? P
Age 59.58+ 4.19 69.67+ 5.24 -11.188 0.000
Gender( male/female ) 51/41 18/16 0.062 0.843
BMI(kg/m?) 23.63% 2.17 24.05+ 1.96 -0.989 0.325
Complicated with hypertension 36(39.13%) 13(38.24%) 0.008 0.927
Complicated with diabetes mellitus 31(33.70%) 8(23.53%) 1.201 0.273
Complicated with hyperlipidemia 26(28.26%) 7(20.59%) 0.756 0.385
Onset-visit time(h ) 4.18+ 0.32 5.76x 0.39 -23.151 0.000
HbAlc(%) 491+ 0.64 6.14+ 0.73 -14.238 0.000
Leukocyte count(x 10%L) 10.84+ 2.99 11.17+ 3.28 -0.536 0.593
NT-proBNP(ng/L) 243591+ 154.01 3376.84+ 138.96 -31.233 0.000
LVEF(%) 48.09% 6.27 47.39% 5.75 0.568 0.571
Gensini score( scores ) 18.13+ 2.41 18.51+ 2.57 -0.772 0.442
TG(mmol/L) 1.68%+ 0.26 1.71% 0.32 -0.539 0.534
TC(mmol/L) 5.28% 0.37 5.35+ 0.46 -0.881 0.380
LDL-C(mmol/L) 3.52%+ 0.58 3.59%+ 0.52 -0.618 0.538
HDL-C(mmol/L) 1.68+ 0.47 1.64% 0.42 0.436 0.664

Killp grade= grade 1l 32(34.78%) 20(58.82%) 5.920 0.015
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Table 5 Multivariate Logistic regression analysis of MACE occurrence

Factors B SE Wald «* OR(95%CT) P
Constant term 5.934 1.349 12.453 0.000
High Myo 0.429 0.423 9.271 1.834(1.419~2.251) 0.000
High Cat S 0.551 0.335 10.934 1.939(1.323~2.153) 0.000
High NGAL 0.624 0.329 9.417 1.826(1.265~2.103) 0.000
High HbAlc 0.493 0.416 8.336 1.693(1.251~1.937) 0.001
High NT-proBNP 0.465 0.357 10.508 1.927(1.391~2.245) 0.000
Killp grade= grade Il 0.397 0.292 11.364 1.936(1.516~2.281) 0.000
3 Wi 2 UA BB SR S B, T Myo S SRR 1, AR

PCI BT AMI BN A RO FRIRIT =X, nl A ses:
MASHRAS WG AEBE X MG, A FAR A g S Ay e
I P A 0405 T T o JUL A0 i B A P R 4, Efl
MACE [y &AM, PR, AR BT T A RO RS RS PG Xk
BE TS BAT o EEAIE .

UTAE A, RAE SR 3 ik ok R A AL B 2 BT 58— T I PR
s, TR IR ORI RS2 , AMI [ &0 R X PR %
JiE S, 385 S5 14 A AE B T 2 S8 5 2 B O VALY, T2
(14 9 RE SN AT I O LN A P T FNIRFE 123, TL-6 TNF-at,
TL-10 21 A UL SR (4 5 5E PR 1, KPR RT BBz ke
SORECEFRE M, AR SE S R , MACE 4 /1) Ifil 7 1L-6
TNF-o 7K 75 T34E MACE 41, IL-10 7K A% T MACE 41 ,
TR E RIS RS MACE &4 WS, R 0]
VI I e gE O WU R T O WLER 24k 550 WL 4 465
O FE T FECODIRE R, i T 9 5E B i ) 22 3
FAREMW: . FARB A, A AMI 35 PCIAJS5 MACE
KA EA IR, 5 T8 20 YRRl T A 2R

Myo ., Cat S NGAL HJJ&: ATEWEIE 5278 AMI SR 3% R
I3 7K P2 G TS R bR . % Tk —3C &Rl Myo (Cat S|
NGAL fJ§62 5% PCI RJ§ MACE &4 kB . ARBFSY
RN 53E MACE 44t , MACE 41 f# 13 Myo Cat S,
NGAL /K5 5, B 5 R M%EF T B BAHX, [FET Myo & . Cat
S it NGAL ffi & 42 % 4= MACE H52mi 2, 1] i, Myo ,Cat
S.NGAL 25 T MACE &4 & J& b SRR NGAL 3
) 1) N L v O W w1 VA R L8 e A B
I N R D REZEEL SRR RERE Ak NS 1R S5 B A
TOREEVIEEVER, [RIBS e 208 e SR S i S B v
K08, NGAL $#25 MACE &A= XU A9 3222 R m] G R R 5
TR 055 PN B R B Ak, B v s ko R AL SRR ) A
FEME 11, Myo J2 i — 4% Bk A— A L 20 R AL N 455 18

Sy E) [ i BRIty , TS R 2RO , QRO SER. T
e K-8 Myo ARFRAY ™ 0 LS 3 L K PCT S AR v 5 14
ZUARBRIL - FHAE AR T 5 2 MACE &4 KU #2527, Cat

S S 2R gAY 2 — D3, MR LR 4G U il

SEAVE  TEDURS S AR E AR P, Cat S AP T AT ]

HDL-C i3 5319 TG it il , I ERa i o0 b i, AR BB AR

P, T 58 MACE (12 /EPY, Z R Logistic 1125 54 i

7% : HbAlc i & NT-proBNP fii & Killp 4+4% = 11 9% )2 % 4

MACE K351 X 22, HbAle ] fz e i 25 3 391 A9 I 7K i

HbAle fii i 5 S BURE ARG MR EESE AN, MK E A, 42

i MACE H A4 XU >, NT-proBNP A Sz e C LR fE

NT-proBNP fij i 47 J & O LR D RERE K, 20O I f i it

#, B2 PCLIGYT Gt 5y Sl A W]t i o LA, 33k

MACE & A2 XU HE =9 AR AE NPRIAITFE A ) Killp 73

PR AMI U PCUAR S A JF AAE M KUK i, LIRS

THRBE BUS AR, T EATRER P Killp 7348,

SR TR TP R B ™ H, S TS A B 250
5 LRk ,MACE ¥ KN Myo Cat S \NGAL 5 7t

H5&R5EFRTFKFEAEX, Myo. Cat S NGAL HbAlc NT-proB-

NP Killp 734 = 11 243452 % /1: MACE BISZIRI R, A 2N H]

T AMI 3% PCLARJS Al PRI S B IFA .

% % 3T #k( References )

[1] Kapur NK, Thayer KL, Zweck E. Cardiogenic Shock in the Setting of
Acute Myocardial Infarction [J]. Methodist Debakey Cardiovasc J,
2020, 16(1): 16-21

[2] Al-Lamee RK, Nowbar AN, Francis DP. Percutaneous coronary inter-
vention for stable coronary artery disease [J]. Heart, 2019, 105 (1):
11-19

[3] Yudi MB, Sharma SK, Tang GHL, et al. Coronary Angiography and
Percutaneous Coronary Intervention After Transcatheter Aortic Valve

Replacement[J]. ] Am Coll Cardiol, 2018, 71(12): 1360-1378



- 3106 -

IEYES#E  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.16 AUG.2022

[4] Sun MZ, Chen HM, Zhou ZW, et al. Neutrophil gelatinase-associated
apolipoprotein in patients with iodine-contrast nephropathy[J]. J Biol
Regul Homeost Agents, 2019, 33(4): 1171-1176

[5] Dheilly E, Battistello E, Katanayeva N, et al. Cathepsin S Regulates
Antigen Processing and T Cell Activity in Non-Hodgkin Lymphoma
[J]. Cancer Cell, 2020, 37(5): 674-689.¢12

[6] Zhu F, Li W, Lin Q, et al. Myoglobin and troponin as prognostic fac-
tors in patients with COVID-19 pneumonia [J]. Med Clin (Barc),
2021, 157(4): 164-171

7] PHREFAChERFIA, PEAOLETREERAETA
ST ¥ 35 & A s IUAZ 6.5 W Ao i 77 38 1 (2019)[J]. P 4805 0 4
&, 2019, 47(10): 766-783

[8] Gensini GG. A more meaningful scoring system for determining the
severity of coronary heart disease[J]. Am J Cardiol, 1983, 51(3): 606

[9] Bo—, 473, ok, 4. B ahis 3 &S MR 78 % 4 22 B ALK Z) Bk
NG IF R B S i CRP,cTnL,CK-MB 7K F 89 % v [J]. I £ 4
& Fat &, 2017, 17(33): 6527-6530

[10] DeFilippis AP, Chapman AR, Mills NL, et al. Assessment and Treat-
ment of Patients with Type 2 Myocardial Infarction and Acute Nonis-
chemic Myocardial Injury[J]. Circulation, 2019, 140(20): 1661-1678

[11] Giannini F, Candilio L, Mitomo S, et al. A Practical Approach to the

0
[giNg

)|

=3

wi

by
ke

Management of Complications During Percutaneous Coronary Inter-
vention[J]. JACC Cardiovasc Interv, 2018, 11(18): 1797-1810

[12] Burzotta F, Lassen JF, Banning AP, et al. Percutaneous coronary in-
tervention in left main coronary artery disease: the 13th consensus
document from the European Bifurcation Club [J]. Eurolntervention,
2018, 14(1): 112-120

[13] Rudas L, Zima E. Coronary angiography and percutaneous interven-
tion after resuscitation[J]. Orv Hetil, 2019, 160(46): 1826-1831

[14] Marinkovi¢ G, Koenis DS, de Camp L, et al. SI00A9 Links Inflam-
mation and Repair in Myocardial Infarction [J]. Circ Res, 2020, 127
(5): 664-676

[15] Thackeray JT, Hupe HC, Wang Y, et al. Myocardial Inflammation
Predicts Remodeling and Neuroinflammation After Myocardial In-
farction[J]. J Am Coll Cardiol, 2018, 71(3): 263-275

[16] Wang R, Neuenschwander FC, Nascimento BR. Inflammation
Post-Acute Myocardial Infarction: "Doctor or Monster" [J]. Arq Bras
Cardiol, 2020, 115(6): 1112-1113

[17] Colak S, Omma A, Sandikci SC, et al. Vaspin, neutrophil gelati-

nase-associated lipocalin and apolipoprotein levels in patients with
psoriatic arthritis[J]. Bratisl Lek Listy, 2019, 120(1): 65-69

[18] ##, RE®W, &AM, o2 NGAL.MMP-28 /% 4 & 1 ST B d5
# 7 UAR 5T B A v o Ak BN R R SU(T). ARIE S R AT 5 16 AR,
2022, 29(1): 1-5

[19] &R A4k, E5E, 245, F. 23 suPAR & fk NGAL KIM-1 5f A
S REFARAR KM Stk BB 6 T RS B INE)]. A E B S A,
2021, 46(12): 1205-1212

[20] Batys P, Nattich-Rak M, Adamczyk Z. Myoglobin molecule charging
in electrolyte solutions [J]. Phys Chem Chem Phys, 2020, 22 (46):
26764-26775

[21] Yokokawa T, Hashimoto T, Iwanaka N. Caffeine increases myo-
globin expression via the cyclic AMP pathway in L6 myotubes [J].
Physiol Rep, 2021, 9(9): 14869

[22] Braganza A, Quesnelle K, Bickta J, et al. Myoglobin induces mito-
chondrial fusion, thereby inhibiting breast cancer cell proliferation[J].
J Biol Chem, 2019, 294(18): 7269-7282

[23] McDowell SH, Gallaher SA, Burden RE, et al. Leading the invasion:
The role of Cathepsin S in the tumour microenvironment[J]. Biochim
Biophys Acta Mol Cell Res, 2020, 1867(10): 118781

[24] Brown R, Nath S, Lora A, et al. Cathepsin S: investigating an old
player in lung disease pathogenesis, comorbidities, and potential ther-
apeutics[J]. Respir Res, 2020, 21(1): 111

[25] ZE#, HIEH RACKAR 7T 2t 2 2B Sk &0 B s gk & R
B o F a0 Hem[T]. K EA K 53R, 2013, 19(2): 150-153

[26] 4R3k, K F, B EE. B LFZ O EF DS RHEI 2 BBRRA
Sk TR WA, b E I, 2014, 18(6): 998-999

[27] B, Rfer, X1 3536, . &R 5400 NT-proBNP #F ACS & %
N2 ER RS 8 F AR TR MAT]. B &R 5, 2017, 37(4):
346-351

[28] #f %48, BAh. a3 NT-proBNP 5 .tk E Rk 42 A 4EJ6 -8R B
s FFH R ARD] F BEFF R E, 2019,39(15): 3829-3832

[29] 44k, A4r, B R. £C FERERE EWMAMRESIEE LS
BER R FHE % A2 AL AL [T]. F B E 25 -$4R, 2021, 18(2):
52-55, 60

[30] 4397, $#H, TR, . AL B R BRARAMINGEFRGE T
P LK T 5 o LR i e 3 AR A9 AR SOME AR T [T]. s ARl o
JmZe &, 2010, 26(5): 329-331



