MINXZZH®R (EFH) 2026, 57 (4) :1130 — 1136
J Sichuan Univ ( Med Sci) DOI: 10.12182/20260760102

CTIt[L"&"'”ﬂ:%?a’%%ﬁ MR EAR R OB HNE
B WO, HkR, BELO M F O M, BEA 3 4 AAE HER Huk

bk%ﬁ%%[&n*’é‘ﬁ:w}:m@r%-ﬁlﬂkméﬁ%% TR (#B 610051)

[HE] B HRETFTCTMAE G (computed tomography angiography, CTA ) ¥ IfiL 3 fifi 7 534X (fractional flow
reserve, FFR) . B w1845 4K (fat attenuation index, FAL) MEEHAFAEXT 56029 (coronary artery heart disease, CAD ) Ji# F %
AN RO EEE 4 (major adverse cardiac events, MACE) &AL TUMME. Fik BB IR BE205BICAD BE TR}, T A /&
HHIHATCTAKES, M &L FFR ., FALKEEBAEE, BT 35 361 H IWMACER & AE L, #4184 5 IMACEA] (n=42) F1HE
MACE# (n=163), FLAZBIZHL I RS . FER, FALMBEBARAE, SR Hlogisticl®l 343 HT 2 i CAD B 3 3 & MACERYHISE K 25
OB ) SR Bl Kb 7 i BE SR 45 FRR . FALK BEBR 471 fof (plaque burden, PB), 2R fSpearman#fi ¢4} #rFFR, FALKPBS
CAD B 5K Bl BB A5 R BE B AR OG5 2R FH 320 TAEFHIE (receiver operating characteristic, ROC) f£: 70T FFR, FALK
PBXfCADBREMACEM TN, &R MACEAIAFBIEHEE. PSR LA F Il A4 & L. SRS |5 1L, FALL R B
HUARR, AR5 (L BESL A K PBY = FAEMACEZ (P<0.05), FFRAE TIEMACEZL (P<0.05) o LR PSR Jr 22 18 Ak I
T<3HYAE N AL RlogisticMIH T, 558 0o, £ 30048 [ HUE H (odds ratio, OR)=2.188, 95% A [X[A] (confidence
interval, CI): 1.304 ~ 3.671) ). IR 3 Ik & J¥ $%8 (OR=2.918, 95%CI: 1.608 ~ 5.295) . FAIJ} % (OR=2.635, 95%CI:
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[Abstract] Objective To investigate the predictive value of computed tomography angiography (CTA)-derived
fractional flow reserve (FFR), fat attenuation index (FAI), and plaque characteristics for the occurrence of major adverse
cardiac events (MACE) in patients with coronary artery heart disease (CAD). Methods A total of 205 CAD patients
were retrospectively enrolled at our hospital, and their demographic and clinical data were analyzed accordingly. All
patients underwent CTA, and their FFR, FAI and plaque characteristics were measured. According to the occurrence of
MACE within a 36-month follow-up period, the patients were divided into a MACE group (n = 42) and a non-MACE
group (n = 163). The clinical data, FFR, FAI, and plaque characteristics were compared between the 2 groups, and logistic
regression analysis was performed to identify factors associated with MACE in CAD patients. FFR, FAI, and plaque
burden (PB) were further compared among patients with different degrees of coronary artery stenosis, and Spearman
correlation analysis was performed to evaluate the associations of FFR, FAI, and PB with the severity of coronary artery
stenosis. Receiver operating characteristic (ROC) curves were plotted to assess the predictive value of FFR, FAI, and PB
for MACE in CAD patients. Results Compared with those in the non-MACE group, the body mass index (BMI), the
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proportion of patients with vascular lesions involving 2 or more coronary arteries, the proportion of patients with severe
coronary stenosis, FAL lipid plaque volume, non-calcified plaque volume, and PB were significantly higher (all P < 0.05)
in the MACE group, whereas FFR was significantly lower (P < 0.05) in the MACE group. Variables with variance inflation
factor (VIF) < 3 on collinearity diagnostics were included in multivariate logistic regression analysis. The results showed
that multivessel lesion (odds ratio [OR], 2.188; 95% CI, 1.304-3.671), severe coronary artery stenosis (OR, 2.918; 95% CI,
1.608-5.295), increased FAI (OR, 2.635; 95% CI, 1.510-4.598), and increased PB (OR, 2.396; 95% CI, 1.382-4.157) were
risk factors for MACE in CAD patients (P < 0.05), while increased FFR (OR, 0.373; 95% CI, 0.221-0.630) was a protective
factor (P < 0.05). Stratified analysis by the severity of coronary artery stenosis showed that patients with mild stenosis had
significantly higher FFR and significantly lower FAI and PB than those with moderate or severe stenosis (all P < 0.05), and
that patients with moderate stenosis had significantly higher FFR and significantly lower FAI and PB than those with
severe stenosis (all P < 0.05). Spearman correlation coefficient analysis revealed that the severity of coronary artery
stenosis was positively correlated with FAI (r = 0.687; 95% CI, 0.598-0.760) and PB (r = 0.664; 95% CI, 0.571-0.741) (P <
0.05), but negatively correlated with FFR (r = —0.712; 95% CI, —0.782 to —0.628; P < 0.05). ROC curve analysis showed
that the areas under the curve (AUCs) for predicting MACE in CAD patients using FFR, FAI, and PB individually were
0.831 (95% CI, 0.750-0.876), 0.790 (95% CI, 0.719-0.861), and 0.724 (95% CI, 0.646-0.802), respectively, whereas the
combined model using the 3 parameters achieved an AUC of 0.927 (95% CI, 0.890-0.964), demonstrating superior
predictive performance. Conclusion CTA-derived FFR, FAI, and PB are significantly correlated with the severity of
coronary artery stenosis in patients with CAD. Combined assessment of these parameters demonstrates higher predictive
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value for the occurrence of MACE in patients with CAD.
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£ 1 MACEAMIEMACEAIGKERIELE
Table 1 Comparison of clinical data between the MACE group and the non-MACE group

Clinical data MACE group (n = 42) Non-MACE group (n = 163) Xt P
Sex/case (%) 0.503 0.478
Male 26 (61.90) 91 (55.83)
Female 16 (38.10) 72 (44.17)
Agelyr. 69.17 £10.55 67.12 £10.26 1.148 0.252
BMI/(kg/mZ) 25.61 £2.09 24.66 £ 2.12 2.597 0.010
Comorbidities/case (%)
Hypertension 26 (61.90) 87 (53.37) 0.982 0.322
Diabetes mellitus 17 (40.48) 68 (41.42) 0.021 0.884
Hyperlipidemia 28 (66.67) 102 (62.58) 0.241 0.624
Lesion location/case (%) 0.224 0.894
Left anterior descending artery 23 (54.76) 92 (56.44)
Left circumflex artery 12 (28.57) 41 (25.15)
Right coronary artery 7 (16.67) 30 (18.40)
Number of diseased vessels/case (%) 7.412 0.006
Single vessel 25 (59.52) 130 (79.75)
Two or more vessels 17 (40.48) 33(20.25)
Degree of coronary stenosis/case (%) 22.703 <0.001
Mild stenosis 8 (19.05) 92 (56.44)
Moderate stenosis 20 (47.62) 29 (17.79)
Severe stenosis 14 (33.33) 42 (25.77)
Type of CAD/case (%) 5.831 0.120
STEMI 14 (33.33) 31 (19.02)
NSTEMI 18 (42.86) 71 (43.56)
Unstable angina 9 (21.43) 45 (27.61)
Stable angina 1(2.38) 16 (9.82)
PCl/case (%) 18 (42.86) 49 (30.06) 2.485 0.115
Intravenous thrombolysis/case (%) 7 (16.67) 16 (9.82) 1.574 0.210
FFR 0.58 £0.16 0.81+0.20 6.901 <0.001
FAI/Hu —73.61£7.83 —84.13£10.34 6.150 <0.001
Lipid plaque volume/mm’ 21.65+6.13 19.26 £ 5.52 2.459 0.015
Fibrous plaque volume/mm’ 73.22 £ 10.46 69.86 £ 10.56 1.842 0.067
Calcified plaque volume/mm’ 9.36 £2.23 8.56 *2.45 1.921 0.056
Non-calcified plaque volume/mm’ 83.27 £10.36 78.56 + 9.65 2.778 0.006
PB/% 61.47 £ 6.57 55.20 £ 7.50 4.949 <0.001

MACE: major adverse cardiac events; BMI: body mass index; CAD: coronary artery heart disease; STEMI: ST-segment elevation myocardial infarction;
NSTEMI: non-ST-segment elevation myocardial infarction; PCI: percutaneous coronary intervention; FFR: fractional flow reserve; FAI: fat attenuation index;

PB: plaque burden.

F2 HEMSET

Table 2 Diagnostic analysis of collinearity

E¥MCADEH K HEMACER Gl N & (¥ P<0.05),
FFRF}H (OR=0.373, 95%CI: 0.221 ~ 0.630) MR [F &

Variable Variance inflation factor (VIF)

BMI 3.932 (P<0.05), W33,

Number of diseased vessels 1.865 2.3 AEEKBAKIRE TR E B FFR.FALRPBLLE
Coronary stenosis severity 1.722 REREMAFFRE THEREAMEE RN
EZ‘: ::j (P<0.05), FAT, PBAK T " Ji 4% 41 1 7 JiF B 4 4
Lipid plaque volume 1033 (P<0.05), B 4 FFRE T3 B A 41 (P<0.05),
Non-calcified plaque volume 3.726 FAL, PBIRFHJEHAEL1(P<0.05), WAk4.

PB 1.967 2.4 FFR.FAIXPBSBEKBNEKIREREMEXES

The abbreviations are explained in the note to Table 1. SpearmanPI‘E it R, TR sh ke R S5 FAL(r=
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Table 3 Multivariate logistic regression analysis of factors affecting the occurrence of MACE in CAD patients (n = 205)

Variable B SE Wald OR p 95% CI
Number of diseased vessels (Ref: Single-vessel disease) 0.783 0.264 8.797 2.188 0.003 1.304-3.671
Coronary stenosis severity (Ref: Mild stenosis)

Moderate stenosis 0.182 0.297 0.375 1.200 0.540 0.670-2.149

Severe stenosis 1.071 0.304 12.412 2918 <0.001 1.608-5.295
FFR —0.986 0.267 13.637 0.373 <0.001 0.221-0.630
FAI 0.969 0.284 11.642 2.635 0.001 1.510-4.598
PB 0.874 0.281 9.674 2.396 0.002 1.382-4.157

SE: standard error; OR: odds ratio; the other abbreviations are explained in the note to Table 1.

4 AEBEHIRERENCADEEFFR. FALRPBLLE
Table4 Comparison of FFR, FAI and PB in CAD patients with coronary artery stenosis of varying levels of severity

Group n FFR FAI/Hu PB/%
Mild stenosis 100 0.84+0.17 —85.89 £9.86 5424 + 5,53
Moderate stenosis 49 0.75+0.14" —81.73£10.17° 56.84 + 6.22°
Severe stenosis 56 0.64%0.16"" —75.20 £8.53*" 60.18 £ 6.77%"
F 28.076 22.307 17.386

p <0.001 < 0.001 < 0.001

The abbreviations are explained in the note to Table 1. * P < 0.05, vs. mild stenosis group; ® P < 0.05, vs. moderate stenosis group.
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Fig 1 ROC curves of FFR, FAI, and PB for predicting the occurrence of
MACE in patients with CAD

The abbreviations are explained in the note to Table 1.
B RAE 2EA T MACETR; HAT — 5 B e 1, AT,
T R A U A B FWIMACE Ry R E

&5 FFR.FAIRPBXCADEEXZEMACERTIMEN T ( n=205)
Table 5 Analysis of the predictive value of FFR, FAI, and PB for MACE in CAD patients (n = 205)

Indicator AUC (95% CI) Cut-off Sensitivity/% Specificity/% Youden index
FFR 0.831 (0.750-0.876) 0.695 78.57 73.01 0.516
FAI 0.790 (0.719-0.861) —77.80 Hu 78.57 66.87 0.454
PB 0.724 (0.646-0.802) 58.27% 76.19 67.48 0.437
Combined model 0.927 (0.890-0.964) — 88.10 64.42 0.525

AUC: area under the curve; the other abbreviations are explained in the note to Table 1.
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B RVARR Y L 5], A B s 3R 09 728 14 P R A AR
K, BEHL 5 H T TR . PR, L il
RHAESE KA KR, R, &) R EMACER A,

ARAFFENARI205BCAD B E Y, btV 4249 Hi BL
MACE, /7 20.49%. X H. %3, MACEZ &4 I 3 &%
DA A5 78 e P A0 I o BB v, 4R et ok a7
ASfINE AT IIRMACE &R XU o FERATHIWT eIk sl ks 28
5 AL B 124 B S I 5L, MACE4IFFR{E AR, Fm i
M BN TS, 5O USRI PR FE ) XU f A v
FADE [ BSEER sk 45 S AR HE b5, MACEZLFAE T 5
PR TEEIR B S AE S PN, 6 K e B etk 2 ope 2 1)
U T b, FEEAR Bl Ik 58 AE -t RE AL 2 A BT BEHRIE 1,

BTBE B o5 1 A L (51 g D) et 2 ok b 2 o T

0T LS VR A RSt o A DU R A A S N AR
= H T SCEANEIEER, e IECADIRDIR S kAL IE i, 15 5
MACEJE . ABFFEAH M5 Bt & R, FFR, FALK
PBIE Y 5l R Sl Wi As R i 5 W S A DG, 25150 T
RTEARATCAD B FE I A ITASE T . AR Y5 IR
W R, MACEZL R BES | AR AL BT K, Ui &7
T BB R A BRESR TR 5 32 SR R PR A, 2 1 fin 2 ek
Bl k% ZEXU, FHALBEER | £F 4k BEH SR 5 i etk 3 ik
L JERETE A, it XUR: ARG, Yo 175 22 J 1) 52 i A X6 3¢
i, BEEPBINEE, bR BN Rp B RE B IR, HE i i i
TR, KA MACE R XU gl A5 . Z2ROCHTZR 53
Mr, FFR, FALKPBEC A HUMCAD B MACE &A= Y%L HE
(I N ARH0.927), BERTEIRIRSEER Y, X TCAD
H, ATEH HCTATEAG LAY -, B A FFR, FALKPB =/ 45
B ATER A 0T o IR A TN S WA Bl T 5EA 1 531
MACE fe AU AR, DA 5 A AP B BE %0 (Can 4 e
BEVIEIRE | SRALZGHG YT ) AT LT 1) 30 it (o
T HIEAT IS TR, ), STEE M BRA A PR 1 T A
2 JORE M BTG SE PELE A PPAL B AR, T GE R B T
Jei o BRI, ARG N Bt/ MEA B IESR, ARER I TR
B, AT KA RIS HAB B I A T 2 rhls
KFEA AL, XA T LSRN AL .

25 PR, 2T CTARYFFR, FALKPBH 5 CADHE
TR RE R LA AR, FLIBE AR xT 5 ) & MACE
BA B e .

* * *

FEBFTRAE I IR G TR SO R B B g RO 2 SRR
PR SERE 32 S AT A, M 4k R AT AR, SRS R T
%, XA TTORFE I H AT, R G TR BRI A, 20T i b ST
185, BRI T TTRE, XM TR A, T A fEE
C 28R R SRR A IR AT, BN R2E  R M RA A T FRe 22 T, I 7]
X AR Jr 5
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