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[ Abstract |
plaque index (FPI) for the prognosis of patients with acute coronary syndrome (ACS).

Objective To explore the predictive value of fat attenuation index (FAI) and fibrous
Methods
A retrospective cohort study was conducted on 334 ACS patients undergoing percutaneous coronary
intervention (PCI) in the First Affiliated Hospital of Army Military Medical University and Yongchuan
Hospital of Chongqing Medical University from March 2021 to July 2023. All patients received coronary
computed tomography angiography (CCTA) to measure FAI and FPI. According to the occurrence of major
adverse cardiovascular events (MACE) with 1 year of follow-up, they were divided into MACE group (n=108)
and non-MACE group (n=226). The baseline data, CCTA data and results of laboratory tests were collected
and compared between the 2 groups. Multivariate logistic regression analysis was used to analyze the
relationship of FAI and FPI with the prognosis of ACS patients, and ROC curve was drawn to evaluate its
predictive efficiency. Results Among the 334 ACS patients, 108 (32.34%) experienced MACE. When
compared with the non-MACE group, the MACE group exhibited significantly larger proportions of diabetes
(72.22% vs 31. 86%) and left main coronary artery disease (18.52% wvs 7. 08%), but lower success rate of
operation (79.63% vs 93. 81%, P<0. 05). Radiologic results showed that the proportion of severe stenosis
(20. 37% vs 10. 62%), FAI (-80. 12+6. 41 HU vs =72. 34+7. 09 HU) and FPI (0. 58+0. 41 vs 0. 26+0. 12) were
obviously increased in the MACE group than the non-MACE group (P<0. 05). Laboratory tests indicated that
there were statistical differences between the 2 groups in high-density lipoprotein-cholesterol (HDL-C, 1. 20+
0. 15vs 1. 09+0. 16 mmol/L), miR-126 (0. 91+0. 12vs 0. 96+0. 15)and SST2(38. 45+5. 67 vs 34. 30+4. 89 ng/mL,
P<0.05). Multivariate Logistic regression analysis revealed that FAT (OR=1.200, 95%CI: 1. 136~1. 268),
FPI (OR=63. 157, 95%CI: 14. 126~282. 374), moderate stenosis (OR=1. 332, 95%CI: 1. 024~1. 859), severe
stenosis (OR=1. 480, 95%CI: 1. 074~2. 039), miR-126 (OR=0. 007, 95%CI: 0. 001~0. 077), and sST2 (OR=
1.192, 95%CI: 1.113~1.277) were independent predictors of MACE (P<0.05). ROC curve analysis
displayed that stenosis degree (AUC=0. 622, 95%CI: 0. 561~0. 683, P=0. 001), FAT (AUC=0. 790, 95%CI:
0. 741~0. 839, P=0.001) and FPI (AUC=0. 700, 95%CI: 0. 638~0. 761, P=0. 001), miR-126(AUC=0. 646,
95%CI:0. 584~0. 707, P=0. 001), sST2 (AUC=0. 700,95%CI: 0. 638~0. 761, P=0. 001) had certain predictive
values for ACS prognosis. Conclusion Coronary FAI and FPI can be used as independent prognostic
indicators of ACS patients, and their numerical changes are closely related to plaque stability and
inflammatory state.

[Key words | pericoronary adipose tissue; pericoronary fat attenuation index; fibrous plaque index;

acute coronary syndrome ; major adverse cardiovascular events
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(left anterior descending artery, LAD) . 22 76tk 2l fik [] Jig
3% (left circumflex artery , LCX) Ji A B BeAEFERE BT
PRl RS s 728 Bl AR AR B
B (n=1)MZ K (n=2), AR AR M E K
AEREE S N TCHAE (0%) M/IVPRAE (50%~<25%)
P (25%~<50%)  HHEEBRAE (50%~<70%) FE Bk 78
(70%~<100%) B [A1ZE(100%) o BEHEHL : AR R BE AL
Sy AL o3 RS AL SR AR AL BES R B B . B
il < AR L 22 Y B H: 23 oA e BRAPE R 722 (<1 em)
B AE (1~3 em) RIE MG (53 em).

1.5 FAIL.FPIZCT-FFR &0 &

B BTl 8 CCTA R S A ATE R T R4 (o
FEIHTM IR IR B IR AR, A Zhil i FATLFPI A E
R CT I A% £ 534X (coronary computed tomography
angiography-derived fractional flow reserve, CT-FFR) .
LRI 7 5 B Scik . P 1B OR COTA By 1
Gy BT A 2N 22 18 R 20 5505 M s eb IR 2l ki
A (i kAR B ) , TP IR SIS 5 0
A 3 A7 02 43 HT IX AL 7 FAL(-68. 708 HU, S 5 fik
JE FEL R 5 4 5E ) JFPLCO. 353, RAFBERLF 4 153 ) S PV
(1933.361 mm*) S5, NARAEFR L BB 20 Bl A A
PR 22 2 B2 i A A2 R AE , Ay XU, TP A 4 £k 2 WL AR
W0 FALS ok A AL 15 JEEAH G, FPT ] 4] Wy SR R AS:
SEE LRGBS TN Y SR R R

E1 AR EKEERE I R B IE 0 ST EBE RS BN T 8
MELFR

Figure 1 Al measurement results of FAI and FPI
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#*1 MACEA53EMACE AR FRIEER [ vs, 4 (%) ]
Table 1 Comparison of clinical data between the MACE group and non-MACE group in ACS patients [¥+s,n(%) |

Factors MACE Group(n=108) Non-MACE Group(n=226) tx* P
Agelyears 50. 48+5. 08 49, 87+5. 31 0. 995 0. 320
BMI/(kg/m®) 24.73+2.35 25.13+2.48 1. 402 0. 161
Gender 0.340 0. 559
Male 82(75.93) 178(78.76)
Female 26(24.07) 48(21.24)
Hypertension 1. 206 0.272
Yes 68(62.96) 128(56. 64)
No 40(37.04) 98(43.36)
Diabetes 48.123 <0.001
Yes 78(72.22) 72(31.86)
No 30(27.78) 154(68. 14)
Hyperlipidemia 2.984 0. 084
Yes 36(33.33) 55(24.34)
No 72(66.67) 171(75. 66)
Smoking history 1.618 0.203
Yes 48(44. 44) 84(37.17)
No 60(55. 56) 142(62. 83)
Aspirin use 0.032 0. 857
Yes 103(95.37) 218(96. 46)
No 5(4.63) 8(3.54)
Clopidogrel use 0.313 0.541
Yes 101(93.52) 215(95.13)
No 7(6.48) 11(4.87)
Atorvastatin use 0. 154 0. 690
Yes 97(97. 81) 206(91. 15)
No 11(10. 19) 20(8. 85)
Metoprolol use 0.037 0. 846
Yes 86(79.63) 182(80. 53)
No 22(20.37) 44(19.47)
Medication compliance 1.133 0.286
Poor 9(8.33) 12(5.31)
Good 99(91. 67) 214(94. 69)
ACS types 4.043 0.132
STEMI 64(59. 26) 110(48.67)
NSTEMI 30(27.78) 70(30.97)
UAP 14(12.96) 46(20. 35)
Procedure success 15.270 <0. 001
Yes 86(79.63) 212(93.81)
No 22(20.37) 14(6.19)
Culprit lesion location 10. 437 0.015
LM 20(18.52) 16(7.08)
LAD 54(50. 00) 120(53. 10)
LCX 18(16.67) 50(22. 12)
RCA 16(14. 81) 40(17.70)
MACE 5.331 0. 149
Cardiac death 14(12.96) 7(3.10)
Non-fatal myocardial infarction 38(35.20) 7(3.10)
Re-revascularization 42(38.89) 10(4. 42)

UAP readmission 14(12.96) 8(3.54)
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2.2 FAI 5 FPI¥ &3 7 ACS & 1K BB K&
¥ Ao

AR FFE bR 2 2075 NOL . EVL & PT bRY43 A 2%
SHG i L. HAEDOS |-, MACE 4/ SSH# 1
151 5 25 8 TAE MACE 2H(20. 37% vs 10. 62%, P<0. 001) .
MACEAA FALEE S FIEMACEZ[ (-80. 12+6. 41) HU
vs (=72.34+7.09) HU,:=9. 669, P<0. 001 |, FPI 1 [F] £
TR (0. 58+0. 41) vs (0. 26+0. 12),1=10. 818, P<
0.001], 2#H[A] Y CT-FFR i JC B 3% 25 5 (P=0. 273) ,

L2,
2.3 HDL-C 5 miR-126 7K F B4k . sST2 K FH & 5
MACE & % A48 %

SCEEFEFR R, 2 40 7E TC . LDL-C & TG /K |
¥ RS #E X . MACE 40/ HDL-C /K ¥ Tk
MACEZH[ (1. 20+0. 15) mmol/L vs (1. 09+0. 16) mmol/L,

P<0.001] ., MACE 4 A miR-126 3 ik /K F W 2 T
(0.91%0. 12 5 0. 9620. 15, P=0. 002) , i} sST2 7K1 i
F T (38. 4545, 67) ng/mL vs (34. 30+4. 89) ng/mL,
P<0.001], L33,
2.4 FAI.FPI.miR-126 B4& & sST2 7+ % %+ ACS % #
RS 44 2 5 TR AR

X ACS H & U i 0 0 B 47 2 2R Logistic
54T, 45 R s, H AR EE (OR=1. 332,95%Cl:
1.024~1.859) | 1 Ji Bk %= 72 £ (OR=1. 480, 95%CI:
1. 074~2. 039) .FAI(OR=1. 200, 95%CI:1. 136~1. 268) .
FPI(OR=63. 157, 95%CI: 14. 126~282. 374) il miR-12
(OR=0.007, 95%CI:0.001~0.077) .sST2(OR=1. 192,
95%CI: 1. 113~1.277) 5 ACS 3 5 1l 7. A 56 (P<
0.05,%4),

&2 MACEHS5IEMACE AR NAKEI CCTA FEHREL B 75, 41 (%) ]
Table 2 Comparison of CCTA indexes of coronary artery between the MACE group and non-MACE group in

ACS patients| x+s, n(%) |

Factors MACE Group(n=108) Non-MACE Group(n=226) th’ P
Number of lesions 0. 006 0.936
Single lesion 54(48.15) 112(49. 56)
Multiple lesion 54(51.85) 114(50. 44)
Degree of stenosis 28.368 <0. 001
NS 0 0
Min$S 12(11.11) 78(34.51)
MilS 38(35.19) 62(27.43)
MS 36(33.33) 52(23.01)
ss 22(20.37) 24(10.62)
Ocel 0 0
Extent of vascular lesions 4.722 0. 094
Lcalized lesion 36(33.33) 102(45.13)
Segmental lesion 50(46.30) 80(35.40)
Diffuse lesion 22(20.37) 44(19.47)
Plaque type 3.774 0. 151
NCP 32(29.63) 86(38.05)
Ccp 58(53.70) 96(42.48)
MP 18(16. 67) 44(19.47)
FAI/HU -80. 12+6. 41 =72.34+7.09 9. 669 <0.001
FPI 0.58+0. 41 0.26+0. 12 10. 818 <0. 001
CT-FFR 0. 78+0. 26 0.75+0.22 1. 097 0.273

%3 ACSEHMACEA53EMACE AR R E KN IEAR LB (v+5)
Table 3 Comparison of laboratory test indicators between the MACE group and non-MACE group of ACS patients (x+s)

Factors MACE Group(n=108) Non-MACE Group(n=226) t/x’ P
TC/(mmol/L) 4.65+0.28 4.59+0. 26 1.923 0. 055
LDL/(mmol/L) 2.67+0.77 2.70+0. 75 0.339 0.734
HDL-C/(mmol/L) 1.20=+0. 15 1. 09+0. 16 5.995 <0. 001
triglyceride/(mmol/L) 1.77+0. 18 1. 81+0. 20 1. 764 0.078
miR-126 0.91=+0. 12 0. 96=+0. 15 3.030 0. 002
sST2/(ng/mL) 38.45+5. 67 34.30+4. 89 6. 882 <0. 001
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Table 4 Predictive value of factors influencing prognosis of ACS patients by multivariate logistic regression analysis

Factors B SE Wald P OR 95%CI
DOS(mild) 0.112 0. 184 1.371 0.541 0.947 0.484~1. 853
DOS(moderate ) 0. 283 0.197 2. 066 0. 039 1.332 1. 024~1. 859
DOS(severe) 0.392 0. 164 5.749 0.017 1. 480 1.074~2.039
FAI 0.182 0. 028 42.431 0. 001 1. 200 1.136~1.268
FPI 4. 146 0.764 29.436 0. 001 63. 157 14. 126~282. 374
miR-126 -5.002 1. 244 16. 170 0. 001 0. 007 0.001~0. 077
sST2 0.175 0. 035 25.030 0. 001 1.192 1. 113~1. 277

%5 FALFPIXACS BETHEMTNMNE
Table 5 Predictive value of FAI and FPI for prognosis of ACS patients
Factors AUC ocv 95%CI P Spe Sen YI
DOS 0. 622 1. 500 0.561~0. 683 0.001 0.619 0.537 0. 156
FAI 0.790 76.410 0.741~0. 839 0. 001 0. 704 0.739 0. 443
FPI 0.716 0.325 0. 643~0. 788 0. 001 0.615 0. 685 0.300
miR-126 0. 646 1. 005 0. 584~0. 707 0.001 0. 668 0. 639 0.307
sST2 0. 700 35.330 0. 638~0. 761 0.001 0.571 0. 704 0.275

2.5 FAI.FPI*} ACS & #7751 ROC w £
ZWEmirit— 2 BRI S AR R
Ji , FAL FPI 2 MACE (27 #til [H 25, H ROC #hk
7R FAIBY AUC & T FPI M sST2, 454 fe 8 Wi
(FAI=76. 410 HU, FPI=0. 325) , 24 FAI>76.410 HU H.
FPI>0. 325 B, 3% AR5 MACE JRUSS: 5 35 184 hn ( R s

0. 739, %55 0.704) . WLF 5 K 2.
ROC curve Curve label
1.0 I 72 — FAl

—FPI
— Stenosis severity
— miR-126

sST2
— Reference line

Sensitivity

0 0.2 0.4 0.6 0.8 1.0
1-Specificity

E2 FAL.FPIX ACS 2E /AR ROC £k
Figure 2 ROC curve of FAI and FPI for prognosis of ACS

patients
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