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[ Abstract] Objective To analyze the predictive efficacy of serum bilirubin levels for adverse cardiovascular events
after percutaneous coronary intervention (PCI) in elderly patients with acute myocardial infarction (AMI). Methods Four
hundred and twenty five elderly AMI patients admitted to the Cardiovascular Department of Jinqiu Hospital in Liaoning
Province from October 2020 to October 2022 were selected as the research subjects. All patients received PCI treatment at the
hospital and underwent a 3-month follow-up after surgery. The incidence of adverse cardiovascular events during the follow-
up period was analyzed, and patients with unconscionable vascular events were included in the occurrence group, while pa-

tients without adverse cardiovascular events were included in the nonoccurrence group. Before PCI, serum total bilirubin
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(TBil), direct bilirubin (DBil), and indirect bilirubin (IBil) levels were measured to analyze the relationship between various in-
dicators and adverse cardiovascular events in elderly AMI patients after PCI. The predictive value of serum bilirubin levels on
adverse cardiovascular events in elderly AMI patients after PCI was tested. Results There were 425 elderly AMI patients,
and the incidence of adverse cardiovascular events during the 3-month follow-up period after PCI was 25.41% (108/428); The
serum TBil, DBIl, and IBil levels in the occurrence group were significantly lower than those in the nonoccurrence group (¢ =
4.076, 7498, 10.022, P<0.001). High levels of LDL-C, CK-MB, FIB, and low expression of HDL-C, LVEF, TBil, DBil, and
IBII are risk factors for adverse cardiovascular events in elderly AMI patients after PCI [ OR (95% CI)=90.131 (10.390 —
781.871), 0.003 (0.001 —0.041), 0.812 (0.749 —0.879), 0.561 (0.403 —0.781), 1.126 (1.068 —1.188), 1.204 (1.070 - 1.355), 2.
422 (1.681 —=3.491), 1.490 (1.293 —1.716)]; The receiver operating characteristic curve (ROC) showed that the area under the
curve (AUC) of serum TBil, DBIl, IBIl, and their combination in predicting adverse cardiovascular events after PCI in elderly
AMI patients were 0.601, 0.731, 0.774, and 0.796, respectively. The AUC of the three combinations was the highest (Z =6.
451, 8.352,11.882, P <0.001); The results of restricted cubic spline analysis showed that there was a non-linear dose-re-
sponse relationship between the continuous changes in serum TBil, DBil, and IBil and the adverse cardiovascular events after
PCI in elderly AMI patients (r=0.696, 0.744, 0.837, P <0.001); Decision curve analysis shows that within the threshold
range of 0.2 to 0.4, serum TBil, DBIl, and IBIl have certain value in predicting adverse cardiovascular events in elderly AMI
patients after PCI. Conclusion Low expression of serum bilirubin is associated with adverse cardiovascular events in elderly

AMI patients after PCI, and the correlation strength is non-linear dose-response relationship. Detecting serum bilirubin levels
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is beneficial for predicting the risk of adverse cardiovascular events in elderly AMI patients after PCI.
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Tab.1  Comparison of clinical data between the non occurring

group and the occurring group of elderly AMI patients
REAEH RAH

mR (n=317) (n=t0g) X/tMH P
B %) ] 5 169(53.31)  68(62.96) 3.041 0.081
4 148(46.69)  40(37.04)

T (x£5,%)
BMI(x +s,kg/m?)

68.01 £2.35 68.23 +2.84 0.795 0.427
24.96 +2.24 24.85+2.01 0.452 0.652

ML (%) ] 174(54.89)  69(63.89) 2.665 0.103
WEIRIE (% ) ] 142(44.79)  53(49.07) 0.594 0.441
WS [ (% ) ] 175(55.21)  71(65.74) 3.668 0.056
R [B(% ) ] 53(16.72)  23(21.30) 1.149 0.284
i 728 SRR M 103(32.49)  46(42.59)  3.610 0.057
[Hi(%) ] £ 214(37.51)  62(57.41)
FHFEAL B ATRE 110(34.70)  40(37.04) 1.158 0.561
[Bl(%) ] TJGRE 123(38.80)  45(41.67)
fiZE  84(26.50)  23(21.30)
AJpul W) xs J8)  8.09+1.64  8.12+1.23 0.174 0.862
SRR (3 +5)
FPG ( mmol/L) 7.34£2.53  7.12+2.41 0.790 0.430
TC( mmol/L) 4.18 £0.42  4.23+0.39 1.088 0.277
TG( mmol/L) 1.53+0.08 1.51+0.23 1.332 0.184
HDL-C( mmol/L) 1.2620.19  1.14+0.15 5.960 <0.001
LDL-C ( mmol/L) 2.82+0.13  2.96+0.17 8.899 <0.001

AST(IU/L) 20.01 £3.74 19.32+3.65 1.666 0.097
ALT(IU/L) 19.65+2.12 19.58 +2.69 0.276 0.783
CK-MB(IU/L) 11.56 £4.52 15.69 +5.46 7.762 <0.001
Fib( mg/dl) 3.12+1.12  3.89+1.23 6.106 <0.001
LVEDD( mm) 48.12 +4.49 48.35x4.52 0.459 0.647
LVEF(% ) 67.12+6.14 62.79 +9.87 5.348 <0.001

1.4 Seits#orss SR SPSS 26. 0 B 4E48 310 #r
W, FFEIESSMEPITETRLL v £5 R ,2 4l L
BER FAA ST FEAS ¢ K50 THECSORE DUEER R |, 41 b
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LEXTEBAE AMI B3 PCL AR JE & A A B0 I 55 14
FOMANE A 3238 & TAERRAE 26 (ROC) | IR 113 ik
THFL(AUC) ;2R BR il 1 37 77 K 4% R BOPF-A 1 v R
LRKTHEAE AMIL B35 PCIARJF R AR RO i
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TBil \DBil \IBil K- TARLAH (P <0.01) , WK 2,

R2 KREAEHSEAHES AMI B & 1L H TBil DBl IBil
A (% +s, pmol/L)

Tab.2 Comparison of serum TBil, DBil, and IBil between the
non occurring group and the occurring group of elderly
AMI patients
i ik TBil DBil IBil
REAM 317 12.36+2.51  4.23+1.24 10.32+2.45
KA 108 10.98 +£4.23 3.23+1.05 7.41 £3.02
A 4.076 7.498 10.022
PH <0.001 <0.001 <0.001

2.2 AROIMAEFHFMEREFN BEZLPCIAE3
ASHBEVE, AMI B 425 FlH AR KO i 30
108 (25.41% ) , HrrAESmr k0 WU SE 59 ], .0 77
Tk 30 ], E AR 18 i, D IRTESETS 1 B,
2.3 A AMI B PCIARJE & AN RO i 48 F 44
Logistic FIH T LLEAE AMI 3 PCT RJF A FL
MAFE AR (1 = k4,0 = KEkAE) %
FIRGER T P <0.05 WHAMEN A7E 5, £ Logistic []
VA58, S5 3R BoR |, 748 82 \LDL-C | TBil DBl | IBil
1= 7K P B LVEF {/KSF A2 4F AMI B3 PCL ARG &4
AR IS FAF R fE R &R HDL-C 5 ) CK-MB  Fib
TRACE R HAR P Z (P <0.01) , L3R 3,

2.4 IMIEARLLZRIKEREAE AML B PCL ARG & 2E
AR IME T T E  ROC fhZ 45 R B, il
I TBil \DBil | IBil J& = #F kA& Wil 2 4F AMI & PCI
AJG A R L4 F 4 59 AUC 435 0. 601 .,0. 731,
0.774 ,0.796 , = FH WA T 4 AMI & PC1 RJ5
AR LA F AR AUC 8K (Z = 6. 451.8. 352,
11.882,P ¥ <0.001), W34 K1,

2.5 IMVEMRLLR A5 EE AMI 8% PCL AR &
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Tab.3 Multivariate logistic regression analysis of adverse cardiovascular events in elderly AMI patients after PCI
moH B1EH SE {8 Wald & P OR {8 95% CI
P8 SRR 1.646 0.694 5.629 0.018 5.188 1.332 ~ 20.215
HDL-C 7 -5.693 1.274 19.975 <0.001 0.003 0.001 ~ 0.041
LDL-C 15 4.501 1.102 16.676 <0.001 90. 131 10.390 ~781.871
TBil {% 0. 186 0. 060 9.526 0.002 1.204 1.070 ~ 1.355
DBil fi§ 0. 885 0.187 22.497 <0.001 2.422 1.681 ~ 3.491
IBil fi§ 0.399 0.072 30.522 <0.001 1.490 1.293 ~ 1.716
CK-MB {f% -0.209 0.041 26.072 <0.001 0.812 0.749 ~ 0.879
Fib & -0.578 0.169 11.716 0.001 0.561 0.403 ~ 0.781
LVEF i 0.119 0.027 19.116 <0.001 1.126 1.068 ~ 1.188
i -6.737 8.023 0.705 0.401 0.001 -
x4 MIEHLZEIKTRAE AML 8 PCLARJS A RO U FH A B0 A E
Tab.4 Predictive value of serum bilirubin levels for adverse cardiovascular events in elderly AMI patients after PCI
moH cut-off 15 AUC 95% CI P{H I B YPEFREL
TBil 10.950 pmol/L 0.601 0.529 ~0.673 0.002 0.537 0.722 0.259
DBl 3.485 pmol/L 0.731 0.679 ~0.783 <0.001 0.620 0.729 0.349
IBil 7.940 pmol/L 0.774 0.719 ~0.829 <0.001 0.602 0.830 0.432
—HRE 0.796 0.745 ~0.848 <0.001 0. 667 0.744 0.411

B 1 I iEAELT R AKEXTEAE AMI B PCI AR5 B4 A RO
L5 4 4 T4 1

Fig. 1 Predictive value of serum bilirubin levels for adverse cardi-

ovascular events in elderly AMI patients after PCI
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SRR, DAL AR R A X I A TR AE (OR) , ] D i
TBil DBl \IBil #2751k 5 %4 AMI 4 PCI R %
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(r=0.696.0.744 .0.837,P ¥ <0.001) ; Ifi. /% TBil ,
DBl .IBil 54 AMI #3# PCI AJ5 &4 A BG4
FHRE B E IE A, S TBil < 10. 950 wmol/L,
DBil < 3. 485 wmol/L . IBil < 7. 940 pmol/L I}, %4
AMI 35 PCI ARJ5 A KO I 2 14 K& A XU B 1, v
TBil DBl | IBil FEA e, WLl 2,

BT BR 1 37 5 AR AR R A3 B I3 FRLT K- 5 B 4F AMI B3 PCI ARG 2 AEAS RO LA 25 4 S 6 J3E 1) 7 ek S i

Fig.2 Dose response analysis of the correlation between serum bilirubin levels and adverse cardiovascular events after PCI in elderly AMI

patients based on the restricted cubic spline model
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Fig.3 Decision curve for predicting adverse cardiovascular events

in elderly AMI patients after PCI based on serum

bilirubin levels

37 i

AMI 22 [R5l Jik s A6 B B 2T 4 Mg e i i /)N W 38 4
TE R, OO U ZU& A Sl S IR SE, BLO L
R 03 R AR B T A R 2 e T i Rl
TR TR U R A e 2 T PCT A] AR
SEBLC WLAY FEE 1, OO L, HOR AR IS P8 T
RAFE AR UGS B I R IG T AR 7 A &
B, JRIRIT 200 A R O HLA S T
B PEARSCIR A o, ARk, TR O I AE 0 AR
L PCLIGYT LU M) f 35 1 v, HL I 35 AR 70 ol %
Ji B L) (B PCT HP AT BB I A% i A0 5
i) B A S B3 5 A IR R A G L i A2 2459, AMITL 2R
F PCI ARG TS 18 AT 2 B HiiG R i 55 e i 8
Bz —, HICHFZEHE H, AMT & 1T PCI KRG, %
H B BRI IR IT R AR 2 R0 K Z 5 i o R 3R
N R IS 0, 2 O AR AT i — 25 1 i X
G SE TR AMT B3 PCTARJS 3 /4 A B, 458
7,425 1] AMI S T A7 108 1] & A AN BLC i A =4
RHEFN 25.41% HER AMI 3% PCLIAYY I BA &
RS RO LA A AR, R, SRR A
AMI B35 PCI ARG & AR RO L 5 OF B A 38 b

FF R IR DG T T4 Jii, % B AR PCL AR JG AN RO 1L 48 5
A A AR, A FR A TS B OC L E

NRZT 2 LA N R b bk Ak & 0 109 3= AR 4,
FE R ML M A, EEAAFE LT TBil, DBl |
IBil, HAT, IR 26 3% TBil \ DBil  IBil T 1FA
JFFAE 2R GE s T8 2R G 2 {ELIE AT o Z2 35 53 3R
R, LD SR MU N B —Fh AR BRI, K
AR AR 500 0 A5 G 1) e A B SR S DA G T
HEAF SR, MiEHL R K5 AMI # % PCI 1
JfitE—E R R EAM—TE G R, AMI TG K
U1 S R Y IS TBil, DBl L IBil 7K F- 34 5 T Fiil Jj5 A~
RLA R HOE B AMI BB 5 i i I 20 K4 B
FREACRF MR IE RS AHESE i, AMI B PCI
RJG KAAS KO I F 44 19 BB 3 1L TBil, DBl | 1Bil
HARTRAEEAN R OIS FHAMERE, 5 LRVFR
g0 IS HLT Z K5 AMI B PCT KRG
FAENR LM FHA R, TS5 T AMI B PCI
RIFARROMEF A KR, MIET AR5
2 RBFSE IR — AR Logistic [IF43HT , 4558 B,
I3 TBil \DBil IBil &1k 5&4E AMI #3 PCI RJ5
RN RO AEF A K, WA H P L AT g
TBil \DBil | IBil J& K &AM N IEPEHT AL, BEAEHD 1 4
1 A A —20 A R 1E T O LA Y 4 IR AT
0, W TR FRE N T B HE B A M A 1 2E X
Gt Ah  TBIL, DBl IBil T 5 3l 1Y 48 1 s g {5 5
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