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Abstract

Objective: To explore the expression and role of plasma interleukin-23 (IL-23) and interleukin-38
(IL-38) in the pathogenesis of acute myocardial infarction (AMI), as well as their value as diagnostic
and prognostic indicators for AMI. Methods: Sixty-seven patients with AMI who visited Baotou Cen-
tral Hospital from January 2025 to April 2025 were selected as the AMI group, while 45 healthy
individuals undergoing physical examinations during the same period were selected as the control
group. The differences in plasma IL-23 and IL-38 levels between the two groups were compared.
The potential auxiliary diagnostic value of these two indicators for AMI was analyzed using the re-
ceiver operating characteristic (ROC) curve. After half a year, the prognosis of the AMI patients was
followed up by phone, and the correlation and predictive value of IL-23 and IL-38 with major ad-
verse cardiovascular events (MACE) were analyzed. Results: The levels of plasma IL-23 and IL-38 in
the AMI group were significantly higher than those in the control group (both P < 0.05); multivariate
Logistic regression analysis showed that IL-38 was an independent influencing factor for AMI (OR =
1.020,95% CI: 1.013~1.028, P < 0.001), while IL-23 had no statistical significance (OR = 1.004, 95%
CI: 0.998~1.010, P = 0.184). During the follow-up period, 13 AMI patients developed MACE, and their
levels of IL-23 and IL-38 were significantly higher than those who did not develop MACE (P < 0.05);
multivariate Logistic regression analysis showed that IL-23 (OR = 1.022, 95% CI: 1.000~1.044, P =
0.046) and IL-38 (OR = 1.050, 95% CI: 1.005~1.097, P = 0.027) were both independent influencing
factors for AMI. The combined detection of IL-23 and IL-38 had an AUC of 0.877 for predicting MACE,
with the optimal predictive efficacy. Conclusion: The level of plasma IL-38 is closely related to the
auxiliary diagnosis of AMI. The combined detection of IL-23 and IL-38 has significant clinical appli-
cation value in the short-term prognosis assessment of AMI.
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1. 53|

SO U ZE(AMI A SRS KRR R A B AFR e i3, 4k e RS R AL AR T A, 5 00 ILRR
SRl sE I R AR 2O A FAE, IR CLO IR TERR ST DS OEERHE . DYRTER
TONFEERI, &St lksE & 1E(Acute Coronary Syndrome, ACS)HFfG TR Z —[1][2]. ILFK,
KEW 2 J5 RISV OIUBEIE R 2 RT3 2 E &3] HIVF IR AMI R HS KRR A A
B TN (RS HE BEAT A S22 [R), BRAR T R B = R MR P B A s 64, OO L
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UL AL HRTCAH S FER ] IL-23 5 8 5 %% RGP A Bk FERL B AR G . BT iR
IL-23 7EAR B BRI Wt ah W 28 55 B S e R IO FURGR N, HET TIL-23 5 ACS B FiEK
D[4]e IEPRIRIEZR I TL-38 159 Je SO SR RAHDG,  BRATE T FHI AT . FRARC & s IR A2 JBR 5 Rk, 1A
PR O MBI AR5 ] R DA I OR35Sl kR PRI LM O U B ARG, (H M7
PROPFUESEH S AMI 12 W R P i BB G AR il AMI &3 SR ABFIf 2K 1L-23, 1L-38
K i = E S AMI R SeAR Bk A8 7 B AR R R IAAS BT RIAR DG, PP B A B A Al 7
AMI FBIE W 5 75 SRS T IR MEL, 9 AMI 895330 ) 5 KUK 23 2 S A0 1 5206 = 4k 5 .

2. NREHE
2.1. WK

ASEER RS 2025 4F 1 H & 2025 4 4 FIEHEARRAAR N 51 45 1A [E] I R B TSk T D EERE 12
O UEBE R 67 . BT B 54 (2025 ACC/AHA/ACEP/NAEMSP/SCAI 2 je ik 4 A5 i /7
FFRE: O Fa OIE IR SR G R Rt ) 2] I AMI iZ2WbrdE. Hodr, 55 55
i, 12 4. PIAbiE: © Fl =18 & @ WKW : @ ARt/ TRIZNANIBIT: @ IEIKRTIEH
AR IS RS TR ERE; © PAFENTZOR e AEN; © tRBMKiE & (coronary arteriography, CAG)
W8 I fa SR 4 [ e R B ik N 35 9T (Percutaneous Transluminal Coronary Intervention, PCI)#J i Rl —2H /A
A TER . HEBRbRUE: © O AT ARRE AR ARSI PR A O I B @ BB FL A i
JE . E R E R RGN © BB S EEISE RS @ AFEET | HNAAEDUAE R B
B BRER S ARG ST s © ARIIRE . INAIDI RIS .

22. /&

22.1. FERERME

BENGEE 1 JCRIML 4ml, BOWEE BIE, B T-80°CUKF A, 521 F BRI 5092 I B (en-
zyme-linked immunosorbent assay, ELISA)f il ifl 2% 71 1L-23 . 1L-38 7K, Authentikine Human IL-23 ELISA
KIT (F45: KE00192-96T) &% A\ A4/ % 38 (IL-38) ELISA 7 B N 5 IR AR TR A H]
P i R A 0 I S BEAT A SN o At i PR R0 00 45 SR 051 AR e TH SR B AR 4 P AR ORI T 0 B
IR TR, AR U7 45 R e B E PN T KA MACE. MACE & UG IUETET: . R ARSI
OVBESE o0 S5 B R R AR RIN IE FR ML IS B (B B A2 1ML I8 B )

222, BENA
R4 (2025 ACC/AHA/ACEP/NAEMSP/SCAI Sl k4 S 4E B & B FIE R : O 2 &/ O F &
GRS BRI A R R 2R ) [2], B EE D NEMOLUEEZEA (AMI) 67 B J2 1E & %f E41(CON) 45 1.

2.2.3. GitES R

BT SIS 8E 35 K H SPSS 25.0 BAFSEAT /i fi it Sivt o AT iU 5%, 367K #E o = 0.05, P
<0.05 AZEFAGERE N, BRI % E SUAFRER P<0.05. THECECEMIIEUH (n) B H 79 (%) R,
IRV BUE 7 BT EE R RTS8 (2 #6:56) 8k ¥ Fisher #AVIMERVEHEAT . THREERFF S IESS MR ZE L
PR+ FRHEZE (X £5)Ro, PR LT HAMAZFEA Student’s t 536 777 AT IES AR
CLFR AL DY o3k, EDU A3, BIYETRT S8 M(Qi, Qs)3Rn, Wi 4H (a1 L R FH A A A Mann-
Whitney U f 367775 . 277 2551, IR LLEBCR A LSD-t k% (Least Significant Difference t-test).
T ZEANTEIS, AR P LU Welch’s t #5536 (Welch-Satterthwaite t-test)o 73 #1547 IL-23. 1L-38 5>
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W55 55 W (hs-c Tnl, CK-MB)ALL I AETRAR(NT-proBNP)FH 20 M7, 2SS Bs B . [AI 34T IL-
23, IL-38 52t LN AE 2 Wi X TG HIAE G 2 b, FRECA PP TL-23 1L-38 23 # -5 2tk O AR AE 12 Wt
KGR . RIS F 3 HT I ROC #hZR, 15 2k FliAl, #ae 1L-23 Al 1L-38 X &k O L
YEHIS W K FUE I E - 5T 70 Logistic [B1VA 73 A7 i ded 37 52 e PR 32 A4 i@ 91 42 ], >R A Hosmer-Lemeshow
RIS R AU A B, SR 1000 IR Bootstrap F FAEVZEAT A ERIGIE, @i ROC Hhk. ReEMizk. Ik
PR 28 PPN R R X 23 B RS v P52 51 R i i 12

3. &R
3.1. BB SOAET AR — R FTRI LB

AW 2 CNUESEA 67 BB, XTHEAL 45 B, 2 AEH — TR 45 R BoR 5 AR AR
BMI. WM S, A0 s 22 S IE S0 i (P> 0.05), 1 ik Co LA B AL A 53 P B o s o s s R e s
BEE TP <0.05) (£ 1).

Table 1. Analysis of general information of the two groups of patients

F 1. RAREN—RERDN

1% X IR ZH (n = 45) S IEIEA (n = 67) 73 p
5 12.219 <0.001
5 78 23 (51.11) 55 (82.09)
S 34 22 (48.89) 12 (17.91)
IR (E) 60 (51, 67.75) 62 (49, 70) -0.428 0.669
BMI (kg/m?) 23.15 (21.24, 26.48) 22.86 (20.20, 24.22) -1.198 0.231
WRHH (1) 1.526 0.217
4 72 32 (71.11) 40 (59.70)
P 40 13 (28.89) 27 (40.30)
P (1) 1.830 0.176
o 93 40 (88.89) 53 (79.10)
2 19 5(11.11) 14 (20.90)
e 1L (1)) 5.706 0.017
4 47 25 (55.56) 22 (32.84)
I 65 20 (44.44) 45 (67.16)
W PRI () 12.506 <0.001
& 85 42 (93.33) 43 (64.18)
7 27 3 (6.67) 24 (35.82)

3.2. MERLARLAAETELE I SCIE = K B I D A B AR FE AR EL 3

FURC PR AL AH TR ) SR 50 = 4R bR, Qi 45 R Bos 2 AR s % FE IR & 1 . LAD 2 % B 4uih & (P> 0.05),
xR, ACS HIINIERFEE R TEE. WA 8. NT-proBNP. @HEISE N 1. D-—FRMA&. =FtH
M HE R R R A A IL-23. IL-38. LVDD % CON 4 & % F+&i(P <0.05), 1 LVEF. FS % CON
H B FEWIRP <0.05) (W35 2).
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Table 2. Comparison of laboratory indicators between the two groups

2. ARSI EIEARRIELAR

HHHE 2 (n = 45) SO HUEIEH (n = 67) Zt P
JULER % ) L (ng/ml) 1.60 (0.74, 3.06) 12.53 (2.50, 59.98) —6.345 <0.001
WAL Fl (ng/ml) 18.24 (13.77, 23.94) 68.88 (35.20, 149.02) -6.561 <0.001
NT-proBNP (pg/mL) 92.56 (69.73, 149.43) 173.06 (88.17, 400.04) -2.864 0.004
AEBUVLESE A T (ng/ml) 0.02 (0.01, 0.02) 0.99 (0.12, 2.59) —6.801 <0.001
D-— % (ng/ml) 148.78 (111.69, 270.3) 259.17 (164.02, 536.16) -2.971 0.003
=Bk H i (mmol/L) 1.55 (1.02, 2.07) 2.11(1.42,2.98) -2.282 0.022
SB[ B (mmol/L) 4.58 (3.92,5.32) 5.12 (4.63, 5.96) -3.535 <0.001
I35 5 5 2 1 (mmol/L) 2.63£0.68 3.14£0.70 -3.883 <0.001
151 % % i B (mmol/L) 1.21(1.01, 1.28) 1.12 (0.89, 1.31) -1.354 0.176
LVEF (%) 0.58 (0.57, 0.60) 0.50 (0.48, 0.54) -8.200 <0.001
LVDD (mm) 47 (45, 50) 50 (47, 51) -2.319 0.020
LAD (mm) 35 (33, 39) 36 (35, 38) -0.395 0.693
FS (%) 0.31 (0.30, 0.32) 0.27 (0.24, 0.28) -8.246 <0.001
IL-23 (pg/mL) 248.25 (152.77, 384.49) 319.27 (245.03, 412.30) —-2.436 0.015
IL-38 (pg/mL) 148.43 (101.62, 315.42) 340.31 (256.06, 359.97) -5.380 <0.001

3.3.1L-23. IL-38 XL AMESE R L EFE Logistic BT 54

BRI RSN R SR, Atk ONUEE B M 1L-23 5 IL-38 /K FHEETE:, SRIER&REERZ
A& Logistic [A1JA43HTiESZ, IL-23 (OR = 1.004, P = 0.184)5 IL-38 (OR = 1.020, P < 0.001), IL-38 Jy AMI
ISR R 2 . B2 IL-38 A2 g2i St O VB AE R AE (A% O SORE R 1, B oAl B2 Wi 2 AL ) 2
TRPr I B ZME (WAL 3).

Table 3. Logistic regression analysis of IL-23, IL-38 and myocardial infarction

Fz 3.1L-23, IL-38 S0 HAEFLRY logistic EIYAS 4R

B SE Wald df P OR (95%CI)
IL-23 (pg/mL) 0.004 0.003 1.762 1 0.184 1.004 (0.998, 1.010)
IL-38 (pg/mL) 0.020 0.004 26.980 1 <0.001 1.021 (1.013, 1.028)
P (1) 1.531 0.746 4.207 1 0.040 4.623 (1.070, 19.970)
T LS (F51) -1.145 0.746 2.436 1 0.119 0.318 (0.075, 1.340)
B5 R (1) 0.216 0.938 0.053 1 0.818 1.241 (0.197, 7.806)
W -5.794 1.759 10.848 1 0.001 0.003

3.4. ILAESELER 1L-23, 1L-38 A3 2 R AU XS4

AT 5K Pearson AHSCME AT, $RIF M 1L-23 IL-38 /K5 e R s Bk 5 22 2 (LA Gensini 2534
BTN FRAR) A, 455U TIL-23 /K°F5 Gensini &40 283 IEAZS(P < 0.001), IL-38 /K F5
Gensini &7 2 535 EAHR(P<0.001). HUsBiEaHE— P EWER, BEE Gensini &5 5, BISZAE W
ARSI A FE R L AR S A ey, LIS IL-23 5 1L-38 fURIA/K P 2 H2D LI a3, $R 1L-23.
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IL-38 MIRIE /KT 5 Tl RSB BT AL )™ BAR FE A7 AE BB IR [ 2o PSR, — & T RES S 1 R 3)

[k REREAL ) A A R R (AR 40 B 1),

Table 4. Correlation analysis of IL-23, IL-38 and the degree of stenosis in the myocardial infarction group

= 4. DAAESELERY IL-23, 1L-38 FOXEETEE BHE XM

e = FEIE (Gensini &5))

IL-23 (pg/mL) ! 0325
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P 0.000
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Figure 1. Scatter plot of IL-23, IL-38 and stenosis severity (Gensini score)
1.1L-23. IL-38 53 FE2E (Gensini 257 B=E
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3.5.1L-23, IL-38 S5:/0:Al#E3F MACE RItEX 24T

67 5 AMI FBE 588 6 BT, BEVTIAEIIL 13 1(19.40%) 34 & 4= MACE, 4 MACE 4 13
%1, JE MACE 41 54 %1, A7 K Mann-Whitney U #65, 45 3038R, &4 MACE 83 M 1L-23 K&
IL-38 /KPR E R TR KA MACE [, TooRIX B 285 K 77K T s 5 O U ZE 35 A8 RO I

FAF AL RS AR SR (WL 5)

Table 5. Correlation analysis of IL-23, IL-38 and the occurrence of MACE
# 5.1L-23\ IL-38 5 MACE &£ WX ST

KK MACE (n =54) %4 MACE (n =13) Zh P
ULBR B[R] T (ng/ml) 12.53 (2.43, 64.44) 10.26 (3.22, 46.04) -0.048 0.962
WILLE F (ng/ml) 69.3 (37.76, 149.02) 56.56 (16.38, 139.7) -1.261 0.207
NT-proBNP (pg/mL) 138.81 (72.28, 320.75) 607.17 (204.07, 2052.34) -3.362 0.001
IS A T (ng/ml) 0.60 (0.05, 1.58) 1.51 (1.02, 32.59) -2.921 0.003
D- % (ng/ml) 221.52 (120.17, 589.02) 389.59 (224.53, 486.13) -1.380 0.168
= H i (mmol/L) 1.83 (1.32, 2.85) 2.5(1.98,3.25) -1.554 0.120
S B ] B (mmol/L) 5.08 (4.41, 5.95) 5.86 (4.93, 6.33) —1.348 0.178
R ) Hig 8% A (mmol/L) 3.04 +0.67 3.08 + 0.70 -0.215 0.831
751 % B HR 28 [ (mmol/L) 1.10 (0.90, 1.32) 1.17 (0.89, 1.34) -0.349 0.727
LVEF (%) 0.52 (0.49, 0.55) 0.48 (0.43, 0.50) -3.071 0.002
LVDD (mm) 50 (47, 51) 49 (46, 51) -0.734 0.463
LAD (mm) 36 (35, 38) 36 (34, 38.5) -0.217 0.829
FS (%) 0.27 (0.24, 0.28) 0.27 (0.25, 0.29) -0.416 0.677
IL-23 (pg/mL) 270.51 (215.4, 390.53) 428.36 (364.85, 518.35) -3.980 0.000
IL-38 (pg/mL) 331.52 (253.31, 354.33) 359.97 (330.25, 464.68) -2.839 0.005

3.6. IL-23. IL-38 S5:LA#ESE R MACE &4 B Logistics [EVA5 47

DL IL-23. IL-38 172 A% logistic [HIH4T, SR E/RIMHEK 1L-23 K& 1L-38 /K& ACS BFH KL
MACE (a2 (P < 0.05) (M7 6).

Table 6. Logistic regression analysis of IL-23, IL-38 and MACE after myocardial infarction
Fz 6.1L-23. IL-38 5::A#ESE /5 MACE H logistics EIY35 7

B SE Wald df P OR (95% CI)
NT-proBNP (pg/mL) 0.008 0.004 3.880 1 0.049 1.008 (1.000, 1.015)
EHESE A 1 (ng/ml) 0.036 0.076 0.220 1 0.639 1.036 (0.893, 1.203)
IL-23 (pg/mL) 0.022 0.011 3.970 1 0.046 1.022 (1.000, 1.044)
IL-38 (pg/mL) 0.049 0.022 4.864 1 0.027 1.050 (1.005, 1.097)
LVEF (%) —0.836 0.715 1.369 1 0.242 0.433 (0.107, 1.759)

3.7. BAER-23 AN E-38 KES2MOAETRTER ROC Bk

PLIL-23. IL-38 fENTMIAR &, 2t OUEESE S E 4N MACE KAERBHOVIRSE &, HWiE ROC
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M2k, THRERBE., B, RAElbiE. 4558808, 1023, IL-38 K —HEEXT OISR E Y BA R
WP AP < 0.05), Hr IL-23 BEA IL-38 TN RLE B AL(AUC A 0.877), AIAE NIl PR VEAS O HIUAE
FETG b EMH A OLE 7. B 2).

Table 7. The association of IL-23, IL-38 and combined analysis with the prognosis of myocardial infarction

%% 7.1L-23, 1L-38 AR BR & 3 OAVIESE 7 i B9 < Bk

AUC (95% CI) P BURE  FERE ABEH b
NT-proBNP (pg/mL) 0.802 (0.663, 0.941) 0.001 0.538 0.963 0.501 587.390
IL-23 (pg/mL) 0.840 (0.741, 0.940) <0.001 0.923 0.685 0.608 328.640
IL-38 (pg/mL) 0.755 (0.594, 0.916) 0.005 0.692 0.815 0.507 359.140
IL-23 BE4 IL-38 0.877 (0.751, 0.999) <0.001 0.923 0.759 0.682 -
ROCHih £k

1.0

| [
oo |1

J i 2 H 3
——NTproBNP
—1L23
—|L38

0.2 — IL238% & IL38
i — ZEL

N

041

0.0
0.0 0.2 0.4 0.6 0.8 1.0
1- K571k

Figure 2. NT-proBNP, IL-23, IL-38, and combined analysis ROC analysis
[El 2. NT-proBNP, IL-23, IL-38 UK EL& 24 ROC 734f

3.8. BMOAERE MACE HFIZ&EER

£T =JC Logistic A HTIHES 2 NT-proBNP. IL-23. IL-38 iX 3 RN & & AR
MACE KAEMBALEMAE, AFFTHWET AMI E#H MACE KA KKK TS, FHKH Hosmer-
Lemeshow 646 %5 #7801 & L FEBEATI0AIE, 45 SR EoR, #EAfY) Hosmer-Lemeshow #1361 /5 {EH 4 3.607,
P =0.8908, FE/~iZ MR ) T 45 R -5 S browl e (8] i 22 R E G vk 22 3, R BAA & 80R R 4F,
HA& kg ar A 70 T2 Gt 2 itk

TEMEER b, ASHEFT AR REBONR R, Mg 7 Al MR R AMI 3% MACE KA XU
I 3). ZHIKIEBE 0~100 7 BRI VF 0 2052, Herh NT-proBNP HI{H X [A] 24 500~3500
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pg/ml, IL-23 WAE X [ 0~550 pg/ml, IL-38 WKAE [X (B4 0~500 pg/ml; AN FHE, TR 35 8 % 25 Fe A
(RSB SR EL B DR A5y, BINAR RN E, BIATEE 0~140 220 %IR8, SN gk
4= MACE FAE ML TRIAER , AIGIR AMI B T MBS PRS2 4E 7 B0, [EHER e ik T A,

0 10 20 30 40 50 60 70 80 90 100
Points 1 1 I L I L | ! 1 1 )
NTproBNP L e e s s e

500 2000 3500

0 150 350 550
|L38 T T T T T T T T T T 1
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