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H 1 : Bt SO A a3 (1B X S S TE A B 2L O AUESE (STEMI) B % & R R KA G IT (PCDR B
EOEEM(LVR)KITIIMNE, HS5EARERFIRERIITHE. ik BEHEMNA319FSTEMIE
#, WTFEPCIRG6MH K12 A LFEEERS AL LEENHA (M = 136)5EEMWAH (n = 183). ifE
BFIER R R S E8hR, THEAREARIESRABI), AXN: IBI= (CRP x HHR 40 iH4) /#k B 40
Jiit%. RABEEERLE K LogisticEHAWLVREMI GRE R, HiEid 2 R_E TIERHME(ROC) L
A SRR TIIRGRE. &5 EO0SEMAIBL CRMNEA. VIREERTE. SREEE. 5%
KK TPEERTIHEEMHAP < 0.05). £ EHELogisticH 5 &7, IBI (OR = 1.012, 95% CI:
1.000~1.024, P = 0.04) 1A ¥ E 5 (OR = 1.011, 95% CI: 1.004~1.019, P < 0.01)/LVRFI M fEK
. ROCHI& 1R, IBIAUCKHO0.752, BNFHEMIAUCKH0.651, —FHBEHAUCAH0.750. HIBI
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Abstract

Objective: To investigate the predictive value of the Inflammatory Burden Index (IBI) for left ventric-
ular remodeling (LVR) in patients with acute ST-segment elevation myocardial infarction (STEMI)
after percutaneous coronary intervention (PCI), and to compare its predictive performance with tra-
ditional inflammatory and liver function markers. Methods: A total of 319 STEMI patients were ret-
rospectively enrolled and divided into the LVR group (n = 136) and non-LVR group (n = 183) based
on echocardiographic findings at 6 and 12 months after PCI. Clinical data and laboratory indicators
were collected. The IBI was calculated using the formula: IBI = (CRP x neutrophil count) /lymphocyte
count. Univariate and multivariate logistic regression analyses were performed to identify inde-
pendent risk factors for LVR. The predictive performance of each indicator was assessed using re-
ceiver operating characteristic (ROC) curves. Results: The levels of IBI, C-reactive protein (CRP), cre-
atine kinase-MB (CK-MB), alanine aminotransferase (ALT), and aspartate aminotransferase (AST)
were significantly higher in the LVR group than in the non-LVR group (all P < 0.05). Multivariate lo-
gistic regression analysis showed thatIBI (OR = 1.012, 95% CI: 1.000~1.024, P = 0.04) and ALT (OR =
1.011, 95% CI: 1.004~1.019, P < 0.01) were independent risk factors for LVR. ROC curve analysis re-
vealed that the area under the curve (AUC) of IBI was 0.752, that of ALT was 0.651, and that of their
combination was 0.750. When the optimal cut-off value of IBI was set at 10.156, the sensitivity and
specificity for predicting LVR were 73.5% and 63.4%, respectively, with a Youden index of 0.369.
Conclusion: The Inflammatory Burden Index is an independent predictor of left ventricular remod-
eling in STEMI patients after PCI, with better predictive performance than traditional single inflam-
matory markers. Combining IBI with ALT did not further improve predictive ability. When IBI ex-
ceeds 10.156, the risk of LVR increases significantly. As a simple and easily accessible composite in-
dicator, IBI can be used for early identification of high-risk patients.
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1. 518

Sk ST Buifi m A D UEESE(STEMI) 2 R BRYE N S ECL I AT EE R R 2 — RERIZA
B e R BN KA N IR I7 (PCI) R % K SRR SEAH G Bk ILIAE, 2 38 FRAR SR RSB T2 3, BTG A 2 LL Al
(>30%) I B H ARG KA OFEREM(LVR) [1]. LVR & UL 5 0 138355 kA4 R R A% Ok B 7
T3 TN AT T R -

FIERPLAE LVR [IRAEREFREAZOIER . UM SRRl & e RPN, A A
(DAMPS) BRI, B0 Toll #3244 % NLRP3 #8E/MAME 5@ #%, 1753 MR H 0 . B0 A% 20 B 55 5% A 240 it
[AIREGEIX KB B[ 2] . X S8 SREA M — 7 TG BRI L], o —  TE B suE e B Al X 2 58
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PEA R F (40 TNF-av 1L-6+ 1L-1B), BELAEARAFE UM, PRI R0, FEB0E O LR 4E 40 i
AR R0, 2 35 iR 2 1 PR FE R 5 R TR 4T 440 [3] . Sk AT, S S ML mT 5 5 et bR 5l
FKASULE T RE R ARG ,  JE— 0 B LB AN R S AR IR AT, TE SOBIEIEIA[4]. DR, SOAE S IR
FRSEET AR PE LVR KA 575 B ™ s AR R OB R 3%

VEAESR, 2P R AL A I ) 52 A SR AR b i 408 50 A BB TS ARG . b, itk
7 LK 2 240 D AR (NILR) AT L /N AR /9K 2 400 i L AR (PLR) A2 5 I P 28 b, 5 0k 22 THURIT 7 31E 552 W] ikt
SETRI SO URESE B PCI AR (1 3 ZEAN [0 U8 F 4 Joo0 7 32385 AR [5] [6]. SRTT, IX Sedabr 2 (0 B
APPSR BRI SR AR S B KT L 96 TR e g2 S350 A L A R A B o A e 2 1 1
Z BB AT, X4 B JORE 77U PPl A7 AE SR PR o« JRE 7457 F6 B (Inflammatory Burden Index, 1BI) & —
FREi S & ETRAR, BA T C RPMHE A (CRP)N SRR A AE . H AL 41 B ARER 1 56 R fo 3 3808 LA J
IR E 20 S e 1 3 2P B T = KA RS . B A IBI= (CRP x kL 4 it T 250) ik T2 4
4. CRP IR i F IR SV I AR S S BR 1, 6 2H 2953495 A 98 i s 7 s FEE LR [ 7] P 4 2 S R
G e LI E AN, OV AE S B 2 JHIR T FEAE X [8]; bk TR0 Al T 2 5 3 7 e s 1A
T, PR R S S B O IE A B DA R [9] . [RIBE, 1B1 BRI B RENS BE A Al O URESE S
WU R BEAR JE FAPIRAS o

HAT, JGT 1B £ECo ML A ARG R L FH B 98 i Ak T2 A0 B B . A /D B0 FEER 1 T IBI LE0 J7 3%
Yy IR BRI S B R I BUS IME[10], {HEAE STEMI 3% PCI RJ5 LVR H i HumAE i A& 15 2
ARGV MAk, IUE LVR TS 240 36T 0 T P B0 IE R LIRS S R A, X e VRl R4
PP SO AR i R R A R A I B B S e, AR AR O T SR 2 T (a1 R T R A A
s B ZARBEA )M FE 5 IR .

ARWFFCE ERIT 1Bl XF STEMI 4 PCl AR5 220 5 AR TG, 515 58 505 K AT Dhfig Fa itk
ATHCHR, Al R R il v SR R A T (8 . A 80P T A
2. WEE5HE
2.1. ARMR

A [l I g0 N T 5 K24 I IR BE e 2020 4F 1 A 1 H % 2023 4F 12 A 31 HIAF WG STEMI i3
319 #il. gINbRHE: (1) FFA ok ST Bdam BL O UBIZE S Wi RA T 48 7S 2019) 2Wibritk: (2) Kk 12
/NN EERZ 202 PCLIAYT: (3) 4Fild >18 % . HEBRbsE: (1) BEA: PCI SRS B RAEA S5 (2) &
RYEOHUE BEERBRAE ., e R ONERE; (3) G IFEBMEME: (4) B B Sl M SU il R G5 ;
(5) IERBIEA A
22. DEEMEXNSSA

T PCI RJ5 48 /M e iBe)s 6 A 12 D AAT LA E, SRAXCT I Simpson 2l & 70
HEF IR A (LVEDV) R O U AE R IR FU(LVESV). b= EME XN KRG 6 A 12 AR
LVEDV A J5 48 /NI > 20%, Bk LVESV #8011 > 15% [11]. iR4E Fikbruk, B0 ML= EY
4 (n = 136) A E R ZH (n = 183).

2.3. BumEE

TR RGCER U R —BBOR: SR TERI B, AREL BMIL r I L BE PR AL
[0 7 IR SN SN € I P MU e = e = 1 N R o v o NI N W 11 o QNS £ 31 R
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. /MGG MR A, C RBEE. 4RO, B BRI, DIEEEEE TH. A&, BN
AMGALT). BRI ZBEAST). Hih =85, S H[E . HDL-C. LDL-C. li&E A a. MiEMIEF . 255 Mk
PR -

2.4, RIELFIEHE

IBI FH1A5809: 1BI = (CRP x bR SO AN HE, S, C R BLER 144 B 4K
¥, RERANBAR R AR S RSN, A R SE R S R A . AR T RIS
A R EAEIE, DLVEREHLER I A SO ARG

25. GEtFESH

KH R 451 BAFBATG 0. IR ATESEAT R U £ SrEZEROR, 4L EECR AL FEA
thede; AFIEA O AIE LA B LIp A 4(P25, P75)%oR, LRI ELACR T Mann-Whitney U 36 . 732848 f LA
P 7 bR, ISR A 2 . SRR A Z EE Logistic [0 701 LVR AL &
%, it ROC HHZITAL & FEAR TR RE . P < 0.06 AZEFA GiiH 5 Lo

3. &R
3.1 FEBERELHRNLLE

AHFFEILGIN 319 B STEMI B3, Hoh kA A O = B 136 11(42.6%), A& EE 183 11(57.4%).
PRAL B E LR . PRI BMIL PR 58« IR0 s 4507 T 22 S o e it 5 5 (P > 0.05) . 03 B A 2H 15 I e
EL BT A BB A4 2H.(41.9% vs. 54.1%, P = 0.03), L% 1.

S EARAR T, O E AR AN RAZ AN T C RN A WURR R [F) TR RN
T DA RGN 1Bl YR T AEEM AP < 0.05). PI4LIAIt RN B S, RES AT B,
Wit#. HDL-C Z5iEtrZ R LGt = (P > 0.05). 1EW#% 1.

Table 1. Comparison of baseline data between the two groups

1 MABEELEMILR

B gE| A-FR R (319) RREDEEMM(183) KRAELEEMME(L3SG) PHE

FR (R 60.2 £11.3 60.2 £11.9 60.2 £10.6 0.99
FH51(%)] 252 (79.0%) 147 (80.3%) 105 (77.2%) 0.579

£ i (cm) 169.0+7.6 169.0+7.6 169.0+75 0.91

14 5 (kg) 741+116 745+116 735+116 0.49

BMI (kg/m?) 258+3.1 26.0+3.2 257+3.1 0.39

e 1L [ (%)] 156 (48.9%) 99 (54.1%) 57 (41.9%) 0.03

= AR 451 (%)] 20 (6.3%) 11 (6 %) 9 (6.6%) 0.50
BRI [ (%)] 79 (24.8%) 51 (27.9%) 28 (20.6%) 0.09
WA 52 (48] (%)] 143 (44.8%) 89 (48.6%) 54 (39.7%) 0.07
TR S [ (%)] 105 (32.9%) 60 (32.8%) 45 (33.1%) 0.52
4 T4 (10%L) 10.1+£3.4 9.8+3.0 10.6 +3.8 0.04
Hh PR B T 2 (10%/L) 7743 75%5.0 8.0+34 0.39
4 T £ (10%L) 1.8+1.0 1.8+0.9 1.7+11 0.51
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HAZ A TH£(10%L) 06+0.3 0.6+0.2 0.6+0.4 0.02
AT E F(g/L) 140.1 £19.0 141.0+19.2 140.8 +18.7 0.96

ML NV (109/L) 218.0 £59.8 216.8 60.0 219.6 + 60.2 0.67
C XM MA(mg/L) 2.3(0.8,6.8) 1.1(0.5,3.3) 4.7 (2.0, 15.5) <0.01
LU A5 (g/L) 3.1+09 3.1+08 3.1+09 0.93

B ALK (pg/L) 506.0 (134.6,1213.5)  513.5(134.6,1231.5)  477.5(146.0,1139.8)  0.79
LR 5k 7] T (uo/L) 103.8 (39.0, 179.3) 89.7 (36.5, 157.7) 126.5 (44.6, 231.1) <0.01
FIE M (g/L) 385+58 38.6+5.7 38.4+59 0.80
BN EF(U/L) 45,5 (30.0, 70.0) 40.0 (28.0, 57.9) 54.5 (34.8, 86.3) <0.01
B EEM(UIL) 133.0 (51.2, 257.0) 102.0 (39.4, 219.0) 184.5 (79.6, 348.7) 0.03
i =5 (mmol/L) 1.4 (1.0,2.0) 1.4 (0.9,2.2) 1.4 (1.0,1.8) 0.70
S JIH [ % (mmol/L) 45(3.8,5.3) 45(3.9,5.3) 45(3.7,5.2) 0.35
HDL-C (mmol/L) 1.2+05 1.2+04 1.2+05 0.71
LDL-C (mmol/L) 2.7(2.2,3.3) 2.7(2.3,3.3) 2.7(2.1,3.2) 0.35
flg 4 a (mg/L) 160.0 (87.0, 276.5) 154.0 (75.5, 279.5) 164.6 (96.0, 271.0) 0.90
I35 WLEF (mmol/L) 79.8 (64.5, 95.4) 80.0 (66.0, 95.3) 79.4 (61.0, 95.5) 0.27
IHE (% ) (mmol/L) 72+32 6.9+28 7.5+3.6 0.09
JRTE (umol/L) 343.7 £ 96.6 340.3+89.6 348.3 +105.4 0.47

IBI 11.1 (4.3, 31.6) 6.4 (2.5, 16.5) 20.7 (9.0, 74.4) <0.01

T ESARRFAIESS MU £ MEEERIR, AREIESS AR LA E(P25, PT5)%R R 4 AR & LIGIE(F 4
H)FoR; 1Bl (FOEFAMRE) T E AN : 1Bl =(C RMEH x SrHri g v 200k A -4 P E P4 EL st
GG IS5, LA B R A Mann-Whitney U #4556, 7> 8458 R 2 K16

3.2. LVR Rl ER B ERERZEFE Logistic EYTS4

BRZE Logistic FIH TR, MLk, AT, PR, C RNEH. JIERENE R T
. BWNEER. BEEEEEL 1B 5 LVR k4R EH P <0.05).

¥ BB RN 2 H 3 Logistic [FABAL, £5 5 oK. IBI(OR=1.012,95% Cl: 1.000~1.024, P = 0.04)
AR5 B (OR = 1.011, 95% ClI: 1.004~1.019, P < 0.01)/& STEMI 3 PCl A J5 & A4 7o 0 % A A 35T
fERR R . ik AU AT, C R A WIERFLER R T A H R e 2 &
Mrep Z 3 g2 (P > 0.05). ¥ IL#% 2,

Table 2. Univariate and multivariate logistic regression analysis of risk factors for LVR
2. LVR ERERMERR K ZEZR Logistic B1Y3 5347

AR FLPR R AT LR
OR (95% CI) P1{E OR (95% CI) P1E
o LR [£51(%)] 1.633 (1.044~2.556) 0.03 1.419 (0.850~2.368) 0.18
H 4 A% (10%/L) 1.074 (1.002~1.151) 0.04 0.930 (0.849~1.019) 0.12
FAZ AN T % (109/L) 2.637 (1.081~6.433) 0.02 1.640 (0.603~4.462) 0.33
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C P FI(mg/L) 1.112 (1.069~1.158) <0.01 1.048 (0.992~1.107) 0.09
JULER e =) LA (ng/L) 1.003 (1.001~1.004) <0.01 1.002 (1.000~1.004) 0.06
BN EE(U/L) 1.014 (1.007~1.020) <0.01 1.011 (1.004~1.019) <0.01
BB FR(UIL) 1.001 (1.000~1.002) 0.03 1.000 (0.998~1.024) 0.43

1B 1.021 (1.012~1.031) <0.01 1.012 (1.000~1.024) 0.04

7: OR: H{fH(Odds Ratio); Cl: #1{Z[X [ (Confidence Interval); FAKZEAMHT: 99N & A& HMHEAT Logistic [[]14
oM ZEESH: KRR ESP P <005 ARG ME. A4IMHE. St C RMEA. DIFR K
F THE. AR, B ENE. IBI)ILFEYIA Logistic [HlF#5E4

3.3. 1B, ALT RZEHEAER LVR BITURIRE

ROC &

1.0
i 2R SRR
7 %;f = i
08 f _;g—‘:ﬂ/J /_, BHERE

7

04 g

VR

02

0.0 02 0.4 06 08 1.0

1- 45574

Figure 1. ROC curves of IBI, alanine aminotransferase (ALT), and their combined variable for predicting
left ventricular remodeling (LVR)
E 1 1Bl. RRRIEEBEALT)RAKATEN A LEEM(LVR)A ROC Mk

Table 3. Optimal cut-off values and diagnostic performance of 1Bl and ALT for predicting left ventricular remodeling (LVR)

= 3.1Blv ALT FUlZE 0= EMR S EBETHER IS ET I 52

IR U RSB Youden 5%
N 45.235 0.647 0.601 0.248
IBI 10.156 0.735 0.634 0.369
IBl + AT 0.406 0.559 0.803 0.362

e AR B Youden JE¥CROCRIITSE HS I R0 Youden 1830 = BUBRE + HERRE — 1, HLITEIH
0-1, Helf il KA IL AR G: 1B1+ 437 4% AP £ A s 3 Logistic A BRANA (1 FIAESR : BURP
FURPER, HISEPRR A LVR B b Y ET BB Gl REFRRE: FOOINERR, BDSSRRARAE LVR B84 1 E
Bl EL
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ROC hZk st FmonaniE 1, 1B FZc 0o = SR 28 R THIAL(AUC) N 0.752, & T4 TN L A
(ALT) 0.651, 3 BE&F I AUC SN 0.750. FR 4 B K208 5 B0 e A AT EL (2 3), 24 1B1 HX 10.156
A, O A2 o0 =5 EE A O RUER B N 73.59%, HF R FE N 63.4%, £ RE0CN 0.369; ALT KIS EEAWT{E N 45.235
UIL, BUKIE N 64.7%, KR 60.1%. RAETA A RN T E EAIHETH80.3%), HHMBURE TS
55.9%, FERTMAREAR T 1Bl S . Bk 45K, 1Bl 7E18)] STEMI 35 PCI A J5 A0y = H
Ji B B A E, BT RS T RE R AR ALT.

4. ¥1ig

KW E IR RG-S T R ST E (1B STEMI Hs PCI AR Ji5 420 =8 EAA A TN A2, 300 2%
REL TG — R TR bR EE R R : (1) O=EHEMA 1Bl KFRE S TIEEMY; (2) ZH%E Logistic
[ 573 BT IESE 1BI J& LVR BN fERG R 2 (3) I1BI Tl LVR 1 AUC Ny 0.752, RFAE48 % ke br C I
NEE A M AFSIRESRAR ALT: (4) 1Bl 5 ALT BEFH R GEE— 04 m TN 2% g

PR SN AE OO I BE Ji5 00 =5 FE A R FERZOE R o O LAT B SR FERE A5 15 4 55 43 T4 X (DAMPS)
BUS R ARG, 5P VORI . BRA% 40 0 45 98 0 20 e R B X B2 AR [12] o Pk 4 R T8 2 1 g A
TEPESE,  ELREBR o UL B I A AT M AL R [13] [14]5 IR E A0 B SV B (A VA Y 0 T 40 ) w4 o o
KL BREIE VRGN M1 R AL, RIF QIR VER[15]. CRP B LAGE NLRP3 45 Mk, i3
MAEEE AN 2=-18 (IL-18)F1 E A 3:-18 (IL-18)%5 B 28R R T I B S R, JBOR 9ORE IRV, e S8R
J iz A [16]. Rk, Z54 it bk 22 R 98 RE 40 i 67 A (1 1B1, 38 T 8 5 A T HLVPAR AL A4 o B A4

AT R R 1Bl AXEES T CRP (M A SE bR EA) « H AL A I (56 R G2 2508 41 ) -5 vk 2 240
(I P G2 1T 4 M) = KA 0 SOE 45 5 SR Al 1 A R B 1 52 S FR AR AR L, i A AN T
CRP X — Il R e i R e RAE AR A, BN T8 U 32O W URE BE J5 v AR 30 2 SO BN o W e 45 SR 48
%, BBl P E(20.7) B B TAEEML(6.4), HEZHEAHIFS IBI & LVR (7 155 P 2 (0OR
=1.012), #RiZBIEAREA R 1TEE:.

EAFEREIE, RAFRRIA N (ALT)HZ LVR IS ER N R . ALT T ol fg S e UL
BV S BB 1 B 4 B 8 i SN [17]. A WFFE R, ALT 7KF 50 UL B T AR Bz 00 5 KU 524 1EAH 9% [18]
SR, AHFFEH ALT B TIIAAE(AUC = 0.651)(K T IBI, H = FHEA A RESE = T A% J1(AUC = 0.750),
R IBI E78 20 St 175 LVR M #RE S 2, ALT RASIRBEEAN TN B . MY ZENLE BT,
ALT {9 B3 475 BRI L L3 bR 54, 7B C U AE 8 25 b ot i mT REAN A ARF 1 1 e B 4 B 98 R S L
SRS F12E AL, AR E S 5O NEM FZ.EEE; 1 1Bl S-S T CRP. Rk 4 i 5 ik (.41 i
REAEES S ONRIESBE R ARYER, "hECH ALT FTAe ML 3 JOEE B RSB EN. 1
Gb, MR EMER, U MR BB ILZ VB T — MR AR(IBI) R & 5 2650 = S A, BRE
PRI M D= A R 2 TR 2

AW FEALAE— 55 N FAR PR 0 R B 0 = AL 2 1) v ML R85 2R (41.9%) (B I TIE E 4
(54.1%) (P = 0.03). fEIMlEAR LVR ANMSER N ER, HAERGTHE R AR IR
RIEIEMERARE: 55—, TIREAEIEIERE IR, a0 AHIE 70 v I R0 3 () 20 FH 24 175 4o (A 1f A R 9K 3
SN T L R K R IPZ RIS PR B SRR A ) T e U 5, X e 25 AR 5 B B
o Co 2 EAGAE R, AT 0 KV T e e SR R R s 25—, RIS RTR AR R 2, sy I R R
M EFEHIKT . 29 R S S BRI T, FTRETIR T &5 . KRR TR IERTHE AT
F RN WO ER VEGR P FH 24 s 5 i e s ) 2 d . DLk — B RIS & RS LVR ZIRI E SR R .
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TERMVEN 1B (Il PR S ANMERT, 7% R B LTI BB A — € RFR R AW 5T+ IBI 1 AUC
0.752, J&THEACFRITIMGE /7, HHEREREICN 63.4%, EUREAEIL =2 —(36.6%) LVR &
BACEARPAVESE B, 5 B T IR PR SR o] B S B8O L BEVRYT o AR, ASHIF 70y 5w B 14
i, 1Bl M E#IMTE 10.156 1755k = AN IR AIE .

R, AR FLRAE BAE SRR 2 O I RTRE MR R ERAIE 1B R e M 0 f A A 1 8
PE, I EUCRRA QIR RE A 7O = VS & hritE, DLE— PR me Wi e st . [RIRF, wlgE—
BIRER 1Bl 5O EY) . B NGIRAS SR 2 4TI, DA SR
f B3 I R R

KR FAFAELL N R PR 55—, DysprpoO BB 70, (AR PRt mey, 52 O RrEVERT SO0 00E ;
S, O EA VPN SR O R T R S bR v O R IL R, TR BRI AW AR e R s SR
IBI 5 £ A KT (10.156) 2K B B A O Bt BR= AN E; SE0U, RN 25T T (hn I 55 Tk 36 e e il
P KR RIZARIE T p ZARBR ISR MEREHKCF R 2k M SRR &R, TRE S8
S LVR 58 RS T

5. &g

FNEAATFEEL(1BI) /& STEMI 3 PCl AR J5 220 %5 5K A2 000 5] 1 (B FE A T B 10.156, HURE
73.5%, Fi5/E 63.4%), HPMAAEIR TS RIESRAR C ROV A A DI REFR IR N 2 M, & 2E
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