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[ ABSTRACT ] Aim  Based on coronary CT-fractional flow reserve ( CT-FFR) combined with machine learning
methods, a nomogram prediction model for coronary in-stent restenosis (ISR) was developed to assess the risk of ISR.
Methods Retrospective analysis was performed on patients who underwent re-examination after PCI at our hospital from
January 2022 to January 2025.  According to the exclusion criteria, a total of 210 patients were enrolled, including 100
cases of ISR and 110 cases of non-ISR.  The dataset was randomly divided into training and test sets at a 7 : 3 ratio. ~ Af-
ter univariate analysis to screen potential predictors, LASSO regression was applied to identify feature variables with non-ze-
ro coefficients.  Subsequently, three machine learning ( ML) algorithms including random forest (RF), support vector

machine (SVM) , and extreme gradient boosting (XGB) were used to rank the importance of the significant factors.  The
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intersection of the top 10 variables from each algorithm was used as input for bidirectional stepwise multivariate Logistic re-

gression.  An ISR risk score was then constructed and visualized using a nomogram. Results A total of 14 predictive
factors were identified through LASSO regression, including diastolic blood pressure, C-reactive protein, triglycerides
(TG), N-terminal pro-brain natriuretic peptide ( NT-proBNP ), low density lipoprotein cholesterol ( LDLC), minimum
stent diameter<3 mm, systolic blood pressure, ACT-FFR, CT-FFR, interleukin-6 (IL-6), body mass index, glycosylated
hemoglobin ( HbAlc) , history of hypertension, and high density lipoprotein cholesterol (HDLC).  Following stepwise
screening using three ML algorithms and Logistic regression, six independent risk factors for ISR were identified ; elevated
ACT-FFR, IL-6, NT-proBNP, TG and CT-FFR values, and minimum stent diameter<3 mm.
for the training set and test set were 0. 995 (95% CI; 0.989 ~1.000) and 0.965 (95% CI; 0.927 ~1.000) , respectively.

Decision curve analysis demonstrated high net benefit across threshold probabilities of O ~ 1. 00 in the training set and 0 ~

The area under the curve

0.92 in the test set.

The nomogram integrating these six predictors exhibited high accuracy and clinical utility. Con-

clusion The ISR nomogram prediction model based on LASSO-ML combined with CT-FFR technology has high accuracy

and clinical utility for ISR.
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192.0 mmx0.6 mm,*#2# % 3.2, 9 5 &£ 0.5 mm;
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FEM Cacute coronary syndrome, ACS) % Q) 4 4 1t.
FRIMRERRBRIEREGRE C REK A (C-
reactive protein, CRP) | & 21§ /> % 6 (interleukin-6,
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HbAlc) ; 1 fg 46 A7 4, 4% % 2 & B (total cholesterol,
TC) . H 8 = B (triglyceride, TG) . f§ & & (a) [ lipo-
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1 BEO—BIAH

Table 1. General information of the patients

i H A BRI (n=210) 4k ISR(n=110) ISR(n=100) GiiHHE P

RS % 62.40+8.59 61.93+8.33 62.92+8.87 -0.84  0.404
BML/ ( kg/m*) 26.08%2.59 25.39+2.48 26.85+2.51 -4.24  <0.001
SBP/mmHg 122.81+16.56 116.99+14. 48 129.22+16. 41 -5.74  <0.001
DBP/mmHg 79.79+9.79 76.098. 36 83.86+9. 67 -6.24  <0.001
DR/ (R 81.65+11.02 80.08+11.38 83.38+10.40 -2.18  0.030
B[ B(%) ] 161(76.67) 91(82.73) 70(70.00) 4.74  0.029
MRS/ [ (% ) ] 106(50.48) 57(51.82) 49(49.00) 0.17  0.683
X[ B (% ) ] 16(7.62) 9(8.18) 7(7.00) 0.10  0.747
BRI L/ [ (% ) ] 58(27.62) 21(19.09) 37(37.00) 8.40  0.004
RS/ [ B (% ) ] 58(27.62) 21(19.09) 37(37.00) 8.40  0.004
CAD ZJGs/[H(% ) ] 60(28.57) 25(22.73) 35(35.00) 3.87  0.049
ACS 288/ [ B (% ) ] 0.03  0.863

Sk 66(31.58) 35(32.11) 31(31.00)
AFE BLO LU 143(68.42) 74(67.89) 69(69.00)

CRP/(mg/L) 15.58(10.73,18.70) 14.05(9.75,15.62) 18.12(15.66,21.82)  -7.26 <0.001
IL-6/(pg/L) 6.00(5.00,8.50) 5.10(4.50,5.60) 8.60(7.70,9.53) -12.39 <0.001
WBC/(x10° L) 6.50(5.50,7.40) 6.50(5.43,7.38) 6.50(5.68,7.40) -0.58  0.560
NEU/(x10° L™") 3.60(2.90,4.40) 3.55(2.90,4.20) 3.70(2.98,4.43) -0.98  0.325
NT-proBNP/ ( ng/L) 5.73(3.50,7.65) 5.29(3.15,7.12) 6.05(4.19,7.99) -2.27  0.023
ALT/(U/L) 35.70(28.70,43.27) 36.05(28.70,43.45) 35.50(28.82,43.05)  -0.05 0.962
AST/(U/L) 30.80(25.52,35.77) 31.05(25.30,36.00) 30.65(25.88,35.65) 0.00  1.000
TB/ ( umol/L) 11.60(10.10,13.17) 11.20(9.80,13.30) 11.75(10.97,13.00)  -1.26  0.208
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i H A BRI (n=210) JEISR(n=110) ISR(n=100) GeiHE P
UCB/ (wmol/L) 5.85(4.70,7.68) 5.90(4.43,9.30) 5.80(4.80,7.40) -0.34  0.737
CB/( wmol/L) 4.90(4.23,5.50) 5.10(4.80,5.60) 4.30(4.07,4.93) -6.18  <0.001
FBG/(g/L) 7.00(5.73,8.17) 6.70(5.43,7.90) 7.25(6.10,8.20) -2.09  0.037
HbAlc/% 6.00(4.90,7.10) 5.70(4.80,6.80) 6.25(5.18,7.30) -2.45  0.014
TC/ (mmol/L) 4.23(3.48,5.00) 4.10(3.40,4.80) 4.37(3.61,5.15) -1.81  0.070
TG/ ( mmol/L) 1.86(1.49,2.11) 1.66(1.45,2.11) 1.94(1.75,2.11) -2.53  0.011
Lp(a)/(nmol/L) 242.14(208.27,314.80) 232.69(184.40,266.70) 303.44(215.13,396.24) -4.97 <0.001
ApoAl/(g/L) 1.30(1.03,1.57) 1.33(1.04,1.60) 1.27(1.02,1.53) -0.84  0.400
ApoB/(g/L) 0.85(0.68,1.02) 0.86(0.70,1.02) 0.84(0.68,1.02) -0.39  0.693
HDLC/ ( mmol/L) 1.23(1.03,1.35) 1.26(1.17,1.39) 1.10(0.80,1.28) -5.17  <0.001
LDLC/ ( mmol/L) 3.13(2.54,3.77) 2.88(2.43,3.46) 3.38(2.91,3.99) -3.89  <0.001
SCr/ ( wmol/L) 76.00(68.00,87.00) 75.50(70.25,84.00) 78.00(63.00,92.25)  -0.66  0.509
BUN/ (mmol/L) 4.80(4.10,5.80) 4.75(4.10,5.70) 4.90(4.10,5.82) -0.71  0.481
UA/( wmol/L) 321.50(259.25,355.75) 308.00(272.25,346.75) 326.00(250.50,368.00) -0.34 0.733
BITLW/ [ B(%) ]

flyT 25254 201(95.71) 105(95.45) 96(96.00) 0.00  1.000

B ZARFEHH 51(24.29) 29(26.36) 22(22.00) 0.54  0.461

475 38 1 B i 771 77(36.67) 40(36.36) 37(37.00) 0.01  0.924

i =] DT AR 194(92.38) 103(93.64) 91(91.00) 0.52  0.472

x2. BEBRIFKFTER
Table 2. The coronary artery lesion status of the patients

HiH B BB (n=210)  3E ISR(n=110) ISR(n=100) SN P
ARATHASIRAL/ LB (% ) ] 2.42 0.299

LAD 123(58.57) 59(53.64) 64(64.00)

LCX 38(18.10) 23(20.91) 15(15.00)

RCA 49(23.33) 28(25.45) 21(21.00)
FHKJE/mm 28.16x6. 48 26.376.13 30. 13+6.31 -4.37 <0.001
BN EA<S /[ (% ) ] 91(43.33) 34(30.91) 57(57.00) 14.52 <0.001
FENRINTIE

LVEF/% 59.69+7. 44 60.10£7.39 59.25+7.52 0.83 0.410

LAD/mm 37.94£4.09 37.80£3.77 38.10+4.42 -0.53 0.595

LVESD/mm 29.80+2. 62 29.54%2.78 30.07+2. 42 -1.47 0.142

LVESD/mm 45.98+4.91 45.67+5.20 46.32+4.57 -0.95 0.342

UieF IS8

CT-FFR 0.79+0. 05 0.83+0.03 0.76+0. 04 14.03 <0.001

ACT-FFR 0.1320.05 0.09+0. 04 0.16+0. 03 -13.98 <0.001
2.3 LASSO EF4#r T ZBURE  HOO L 9 e R N AR TP R 22 1 —

SARAL TN PR 7 ) BEHF, B fE iR SEZR R AE
LRI GE T W 22 S A A LASSO
WA, it 22 N EA G EE AR RN A
LASSO [543, A A 228 4 14 /> i B+ 1k

AFRUEZEIEEIN . BU A 43 5128 DBP .CRP (TG |
NT-proBNP \LDLC  fz/NZ 48 H /£ <3 mm ,SBP  ACT-
FFR ., CT-FFR , IL-6, BMI, HbAlc ., /& Il JE 5 DL M
HDLC(FE 2) .,
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1. ISR &% CTA BlgR&

A-C.HB# 1, 54 8 bR B BRI RRE G b R BMG i 7m S 983 o CT-FFR 8 0. 65, 4532 X Lh st e R sl ik CTA 25 i~ 1 1844
/R LAD AR E ARG ISR 168, D-F. 855 2,20,60 %, SR 3l Bk AR e R G /s S48 ig s CT-FEFR {624 0. 89,
F32 % L3RR SEAR B K CTA 2l i s R A6 x| 7R RCA 488 ARG ISR 161 .

Figure 1. CTA image acquisition of ISR patients

2121 212121 21 21 22 2221 1919 20 18 17 1716 1414 13 1212 11 10 4 0

A B 4or o
35} li
200
3.0
[0}
2
[2]
.E .% 251
Q ©
£ 100 3 20}
o I
o 5 r
| =1
£ 15F it .
0 1.0 | )\ = .‘g
05} Bt i
1 ! 1 : M 1 1 1 - 1
-10.0 -7.5 -5.0 -2.5 -10 -8 -6 —4 2
Log(2) Log(2)
C
DEP [F——— - <
il M—— P
7 [,

NT-proBNP [ 1 228
LoLC [
Minimum stent diameter<3 mm [ 1102
scr I
ACT-FFR [ 0539
IL-6 [ 0 672
CT-FFR [ 0 525

N =
HbA1c [Jljo-308
History of hypertension [JJo219
o oo SR DLC
1 1 1 1
= 0 1 2
Coefficient

2. i@ LASSO [E1V3 1 % & £ Tl B F
A 2 LASSO [n1 I E&A2 P, B Jhidadd 10 A% 28 SCHUE 7 Bk 077 8 (14 Sre A 100000 PR 141, C SRR R 1) 14 ANFRAE B AL ]
Figure 2. Screening of best-fit factors by LASSO regression
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Figure 3. Variable screening of predictive model
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Table 3. Multifactor Logistic regression

A B SE OR(95% CI) P

W -18.548 27.083 — 0. 004
NT-proBNP 1.804 0.612 6.072(2.459 ~30.620) 0.003
TG 5.226 2.149 18.611(5.671 ~44.024) 0.015
CT-FFR 4.815 2.469 6.398(1.485 ~10.630) 0.015
/N ZH B <3 mm 5.266 2.067 19.356(8.706 ~46.140) 0.011
ACT-FFR 3.488 1.258 1.994(1.326 ~2.469) 0.030
IL-6 0.98 0.436 2.665(1.297 ~8.150) 0.025
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Figure 4. Construction and evaluation of predictive models
3 W BRIk 4 (W DBP  SBP TG . LDLC ,HDLC , BMI
A\

ISR /2 PCI R J5 & WLIW IF B AE , X 11 1
TG BA W, UL, R ah w0 ISR () & A Xt
FARAIATY WG R 2 A AR YT 5 3K DL K e
HREVE 2 XEZ, Tk, CT-FFR fE8 —F
ToRN A ML 3 J1 2404k T 5 254 ML £K, & ISR
TR T A

I BAR 5 43 A R WS4 Br 4T 900 20 0 1 | 1
FE 55 ISR AU 25 I AH DG B SR [R5 % 4
Bl b i 2 B g M R, R LASSO 1915 75 3%,
e AR R BURRAE AR £, W A7 AL ABE 7Y | 3234 i A
BB 512 4bRE 0 FEATFSEH, 3843 LASSO
T 5 AR Z e Tl 2P i e ih 14 5
ISR {5 35 FH ¢ 19 T PR 7~ , 30 26 PR 7 0 2 S8 10 4

HbAlc) RAERA (4N CRP (IL-6) | ML 8h ) 2= 1k
(1 NT-proBNP | ACT-FFR . CT-FFR ) D Kz 56 bR 2 ik
AR PE (IR N R EAA <3 mm) , X —
I3 W R 0 3 R PR I 9 ) 4 T LR A
SEEARF A — 30 M S, 32 RF,SVM K&
XGB =LA > Sk ) AR i i TR A T PAL | O
B HAZ AR 25 . liad —JC Logistic [ #E— A5 K5 fij
FRAL , DA 5 A% 6 (1) 32 5 — S0, 5 A0 18 1
T 6 A CEET A T

CT-FFR 1N —F e 28 04 PEA% T 5L, 38 2 RS 6
AR B KB 1 1M U 3l ) 2 R0, B A A4 )
BA KRR LB im 2, 2 H A H AR, a5
TR ARSI i A 25 2 T B, 4278 5 ISR fE7E
B ACT-FFR A b S5 0 137 3h 77 2% 2



CN 43-1262/R W E kG b4 2025 4E55 33 445 11 1) 979

\

TSR, RN R I Ak A8 X stk S0 ik i 9 3l
S OB T R 2R B SRR Bl ik A 28 X i v
(14 BELRSVE FH B f 2 3 Rl B S 174 i 358 ) ) 2 B 1
FTRESM 9 JBEHG A 1 ISR R A= AR g R £ 2 &%
SiE S AE ISR B ACRAILH 2 OC H %, 1L-6 [ I
KT 5 ISR B SR8 I 4 B 96 ik I 1o 2 DI AH 5%
FCRT BB 1 OE RAE AR 3l K, T — 254 i il A P
Vi LA 0 2 4 0 5 A, in sl e fR: 20 ok A B 1
A AR TGN ISR A9 % A2 KU It 4h, NT-
proBNP 7K F) LT+ 1] fi Jsz e etk 3h ik it % 3h 71 2%
S TS | R RO LB R A AR SR i e 4R 2 fok
PIBEY IE % 18 B 5 Ak i 72, 8 v] g it — 45 gl
ISR WA 5 & P e R 5 16, TG /K F
[FIFE S ISR MY RAE REMC, & TG KAl fgid it
PEESH KR A A B4 2 FE | 3 5 o/ N P SR 4 0
AN 4 35 I 7 45 22 Fh AL i 3 [8] 52 e 4R 20 ik
PIBE A RR RE 1, o ISR A9 & A 8105 4547, LDLC
BARPAZHE R, (AHIGRE CREZM, H
VB it B A DG HE 48 s , J2 20 Ik oS F Bl Ak i R A0
RS 3 A 1 R B O R | A AE 40 9= i % af
- LA L 5 7E ISR s AL b R 1R %
PERS HRAR B R R T REAE T, AR5 1 2 4
BRI TG 2R R 5 LDLC fRe 3tk , H TG
TG 4 TS R B 2 LT ISR 52 g, 5 B0
#J5 LDLC By sy T AN (A T8 3] b 27K

B  5 H A I RE A IR 5 A RAEC IR
B SRR S B O U 5 a4 T e
“ ML BN 12 5 - JRE AR 5 A -0 JUL SR i 483 405 -
P FRRRE B DO SE AR A, ST IR Z4ES 4L
g g T A 7R A D) 2 A R AR v 43 ) R R
W 1R X 43 50RE , AUC 43 31535 F1] 0. 995 (95% CI
0.989 ~1.000) 1 0.965 (95% CI:0.927 ~1.000) ,
BET AL G i) S A5 R 00 B — Ty fig 2 i Ay )
R Bl RASE RIS 3 33 Hosmer-Lemeshow 14
e EER S (P>0. 05 ) W i ph £ 0 (BF R 1) &
TSR IR ITAG B0 AR BEAIE , 1A AN BT A Y
A FERZ W 8, 7 580 % 0 50 4k B TF Al ) )R PR
P, ISR AR 20 2 B 0 TR HEDEAN T2 IR
HEAAIL IR T R PR A T RF AR, i i 2
R A2 A 1o 8 T

Zi Lrd AR BT E A T JE T LASSO-
ML 5 CT-FFR AHES & (4 5K 3l Bk ISR i A5 (& 3
R A5 100 o B 5 v A o e R I R S v
ARWFFEEAG LA 35 P 3. it 2 00 SRk HL
WO PR PR 1 5 A B A 28 ML 5

VE AT RCB THTRUI ARG R 5 A B v AL IR Y
APRRAL TBE, 3 G SR ek PR R AR 1) 52 B P 1 A
FEPE, B ERABEE T HAE ISR XU F5M 19 25
WrfEL. SR, B TEAS A7 e — L8 JRy FRAE , 445 5
O [P T RS B R DL R ik = KR 7 55
AR LI Z OB I R AR B I SE K Bl
VIIFIA] 3 — AP B 2R R T 5 A 2 v A

[ &% 30k ]

(1] HRELHL, AP, K 5o, & JREA (a) oA 2 5 RAE S5 EL
Xk e B 8 BE TR R Bl DA AR S BR P  E 1 F A
fH[J/0L]. 3k fk 42 7, [ 2025-05-26 ]. https://link.
cnki. net/urlid/43. 1262. r. 20250414. 1014. 020.
SHAO Q Q, ZHOU Z X, ZHU B, et al. The predictive value of lip-
oprotein ( a) combined with systemic inflammatory response index
forin-stent restenosis in patients with coronary heart disease after percu-
taneous coronary intervention [ J/OL]. Chin J Arterioscler, [ 2025-05-
26]. https://link. enki. net/urlid/43. 1262. r. 20250414. 1014. 020.

[2] &% f5, & R, SR, 45 SRS IKZG P et SR 9 A 1Y

OB SEHE R [T]. A AL BSR4, 2023, 31(1):
63-68.

HAO W, ZHAO C, HU S N, et al. Advances in coronary drug-eluting
stent restenosis[ J]. Chin J Interv Cardiol, 2023, 31(1) ; 63-68.
OB, AR A, RN, I AR A A BOR A LT ESM-1 KP4 &
PO UL R PCT AT O L8 2R S 28 PN 78 1 T 4
H[J]. WHEEE, 2021, 27(1) : 61-66.

HUANG Q, CUIL'Y, FU Y J. Predictive value of fractional flow re-

—
(98]
[

serve combined with serum ESM-1 level for cardiovascular events
and In-Stent restenosisin patients with AMI after PCI[ J]. Hebei
Med, 2021, 27(1) ; 61-66.

[4] GUO B, JIANG M, GUO X, et al. Diagnostic and prognostic per-
formance of artificial intelligence-based fully-automated on-site CT-
FFR in patients with CAD[J]. Seci Bull ( Beijing), 2024, 69
(10) ; 1472-1485.

[5] WU J, YANG D, ZHANG Y, et al. Non-invasive imaging innovation
FFR-CT combined with plaque characterization, safeguarding your car-
diac health[ J]. J Cardiovasc Comput Tomogr, 2025, 19(1): 152-158.

[6] GUO B, XING W, HU C, et al. Clinical effectiveness of automated
coronary CT-derived fractional flow reserve: a Chinese randomized
controlled trial[ J]. Radiology, 2024, 313(1) ; €233354.

(7] BB, £ 4, fl #1, %. FT CCTA B9 ACT-FFR X} FEEEF515E
ARSI BE 2 VAl B I PRA (B0 A (7). MR8 B 2 2R Ak
2024, 49(2) . 144-151.

WEI K, WANG X, HE B, et al. CCTA based clinical value analysis
of ACT-FFR in evaluating coronary artery function in patients with se-
vere calcification[ J]. Med J Chin PLA, 2024, 49(2): 144-151.

[8] SCHLICK T, WEI G W. Machine learning tools advance biophysics
[1]. Biophys J, 2024, 123(17) ; E1-E3.

[9] LIU Z, JIAN H, PENG Z, et al. Association between dietary in-
flammatory index and osteoporosis in the US population: evidence
from NHANES 2003-2010[ J]. Front Nutr, 2025, 12 1508127.

[10] HU C. Nomogram: a better method for evaluating MVD risk[ J].



980

ISSN 1007-3949 Chin J Arterioscler, Vol. 33 ,No. 11,2025

Int J Cardiol, 2024, 411 . 132283.

(11] XUb, ¥ B, BROVER, 5. O M5 e KU S 3l ik

SRERE AL TR . BT HLE A S A TR B K B E T ], P
SRHE: 2024, 27(30) ; 3763-3771.
LIUZ D, XU Q, CHEN Y J, et al. Identification of carotid athero-
sclerosis in medium-high risk population of cardiovascular disease:
prediction model and validation based on machine learning[J].
Chin J Gen Pract, 2024, 27(30) : 3763-3771.

[12] AR 2t A 27 4 2. SR Sl KAWL A5 952 0 12 i LI

S EL I (2023 MO [J]. PRI, 2024, 52
(5):460-492.
Cardiovascular Disease Branch of Chinese Medical Association.
Chinese expert consensus on the diagnosis and treatment of coronary
microvascular diseases (2023 Edition) [ J]. Chin J Cardiol, 2024,
52(5) : 460-492.

[13] RAMOTOWSKI B, FORYS W J, DZIDA M, et al. Smoking cessa-

tion after coronary angiography and percutaneous coronary interven-

tion[ J]. Pol Arch Intern Med, 2022, 132(12) . 16328.

JADHAV A P, DESAI S M, JOVIN T G. Indications for mechani-

—
—
&

P

cal thrombectomy for acute ischemic stroke: current guidelines and
beyond[ J]. Neurology, 2021, 97 (20 Suppl 2) : S126-S136.

[15] MCEVOY J W, MCCARTHY C P, BRUNO R M, et al. 2024

[

ESC guidelines for the management of elevated blood pressure and
hypertension[ J]. Eur Heart J, 2024, 45(38) . 3912-4018.

[16] COSENTINO F, GRANT P J, ABOYANS V, et al. 2019 ESC
guidelines on diabetes, pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD[ J|. Eur Heart J, 2020,
41(2) . 255-323.

[17] VRINTS C, ANDREOTTI F, KOSKINAS K C, et al. 2024 ESC
guidelines for the management of chronic coronary syndromes[ J].
Eur Heart J, 2024, 45(36) : 3415-3537.

[18] GONZALEZ-DEL-HOYO M, MAS-LLADO C, BLAYA-PENA L,
et al. Type of evidence supporting ACC/AHA and ESC clinical
practice guidelines for acute coronary syndrome[ J]. Clin Res Car-
diol, 2024, 113(4) . 546-560.

[19] SOSCHYNSKI M, STORELLI R, BIRKEMEYER C, et al. CT
myocardial perfusion and CT-FFR versus invasive FFR for hemody-
namic relevance of coronary artery disease[ J]. Radiology, 2024,
312(2) : €233234.

[20] WANG Y, ZOU B, XU J, et al. ALR-HT: a fast and efficient las-

[

so regression without hyperparameter tuning [ J]. Neural Netw,
2025, 181 106885.

JE F, KO0, WIRRAT, A SO PCLAJS 5 AEFEARE ISR
KSR T]. ODNEZER, 2024, 36(4) ; 407-411, 416.
ZHOU S, QINY W, HU T H, et al. Risk factors analysis of ISR

[21

[

in patients with coronary heart disease who were readmitted 5 years
after PCI[ J]. Chin Heart J, 2024, 36(4) : 407-411, 416.
WA, BRERY, SORY, 4. SMAIN TLR4  CysC BRE AN
SO ERF PCIARJSE 1 AEN ISR KA BINNMELT]. &AkEE
2%, 2023, 44(11) : 3063-3067.

ZENG R S, LIANG Y J, CAI C Z, et al. Predictive value of com-
bined detection of peripheral blood TLR4 and CysC for ISR occur-

[22

[

rence within 1 year after PCI in patients with coronary heart disease

[J]. Jilin Med J, 2023, 44(11) : 3063-3067.

[23] DONG B, ZHANG H, DUAN Y, et al. Development of a machine
learning-based model to predict prognosis of alpha-fetoprotein-positive
hepatocellular carcinoma[ J]. J Transl Med, 2024, 22(1) ; 455.

AR IR LU A A S5O AR 2, vl L B D S R B O 4
20 FE , AL o b A . CT LA
il 55 0 BCARAE UE B i R T b [ e R R T ] rp ARl =7
ik, 2023, 57(7) ; 711-722.

Cardiothoracic Group of Radiology Branch of Chinese Medical Asso-

[24

[l

ciation, Cardiovascular Group of Radiology Branch of Chinese Medi-
cal Doctor Association, Cardiovascular Group of Beijing Medical As-
sociation Radiology Branch, et al. Chinese expert consensus on the
standardized operation and clinical application of CT derived frac-
tional flow reserve[ J|. Chin J Radiol, 2023, 57(7) ; 711-722.
I 5, avkahe, M0, . BUENKAXT PCIARJE SR MR
M CRP, TNF-o, TL-6 Sz ISR MR mA [ J]. w2528 3],
2019, 47(6) : 90-93.

QIAO L, YUR Q, YE Y, et al. Effect of self-made Shengmai de-
coction on CPR, IL-6, TNF-a and ISR in patients with Qi defi-
ciency and blood stasis after PCI[J]. Acta Chin Med Pharmacol,
2019, 47(6) : 90-93.

[26] QIU S, SUN J. IncRNA-MALATI expression in patients with coro-

[25

[

nary atherosclerosis and its predictive value for in-stent restenosis
[J]. Exp Ther Med, 2020, 20(6) : 129.

[27] BAKTASHIAN M, SAFFAR SOFLAEI S, KOSARI N, et al. Associa-

[

tion of high level of hs-CRP with in-stent restenosis: a case-control
study[ J]. Cardiovasc Revasc Med, 2019, 20(7) ; 583-587.

W 2%, WEANDL, EHRAT, AL GO BROSERS S I - LA AR
i ApoE™ /NRBIKIREREAL[J]. P EHTZY SR 2 B,
2023, 34(7) : 914-920.

CHEN X, YE X H, CAO Y H, et al. Xinmaikang improves ather-

—
[\
oo

[

osclerosis in ApoE™” mice by enhancing autophagy of vascular
smooth muscle cells[ J]. Tradit Chin Drug Res Clin Pharmacol,
2023, 34(7) : 914-920.

[29] CHENG X, DONG Z, LIU J, et al. Prediction of carotid in-stent
restenosis by computed tomography angiography carotid plaque-
based radiomics[ J]. J Clin Med, 2022, 11(11); 3234.

[30] #h NI, %2, £ 06, 4. SORSIKIE BRI CT s Eubk

A CT-FFR X 2R B Bk S5 4 1E S MACE S48 U 4 8

[J]. #E CT 1 MRI Z4i&, 2024, 22(7) : 90-92.

SUN G, CHANG Y T, XU N, et al. Value of peripheral coronary

fat CT attenuation index combined with CT-FFR in predicting

MACE events in patients with acute coronary syndrome[ J]. Chin J

CT MRI, 2024, 22(7) : 90-92.

FEAERE, 5 50, XEME, OB E S RGEIRE KA AR

TR R SR D I fE B R S AL [ 7] I AR =

25, 2024, 64(6) : 57-60.

WANG J W, WU Q, LIU L L, et al. Risk factors and predictive mod-

[31

[

el for in-stent restenosis after percutaneous coronary intervention in pa-
tients with coronary heart disease[J]. Shandong Med J, 2024, 64(6) .
57-60.

(HECHmsE SCEI)



