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[ Abstract] Objective To investigate the risk factors of long-term in-stent restenosis (ISR) and its correlation with remnant choles-
terol (RC) in coronary heart disease (CHD) with low-density lipoprotein cholesterol (LDL-C) compliance after percutaneous coronary
intervention (PCI). Methods A retrospective study was conducted of the clinical data of 239 CHD inpatients in the Department of
Cardiology of Yixing People’s Hospital from January 2015 to October 2022. All patients had a previous stent placement and underwent
coronary angiography after hospitalization. Fasting blood routine and biochemical indicators were tested on the day following admission.
According to the results of coronary angiography, they were divided into ISR group (n=158) and non-ISR group (n=181). SPSS
statistics 16. 0 was used for data analysis. According to the data types, ¢ test or Chi-square test was used for intergroup comparison.
The Spearman correlation was used to analyze the correlation between RC and ISR. Receiver operating characteristic (ROC) curve was

drawn to determine the optimal cutoff value of RC. Multivariate logistic regression was used to analyze the risk factors of ISR. Results The
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two groups showed statistical significant differences in age, total cholesterol (TC), RC, number of stents, total stent length and
proportion of diabetes mellitus, smoking and multiple vessel lesions ( P<0.05). The RC interquartile range was calculated, and the
patients were divided into four groups (Q1-Q4) accordingly with an ISR rate of 20. 0% , 14. 8%, 22. 0%, and 40. 7%, respectively,
showing statistically significant differences (P<0.05). Further Spearman correlation analysis revealed a positive correlation between
RC and ISR (r=0.179; P<0.05). ROC analysis showed an area under ROC curve of 0. 636 (95% CI 0.572-0.697; P<0.05) for
RC. By calculating the Youden index, the optimal cutoff value for RC was 0. 47 mmol/L with a sensitivity of 51. 72% and a specificity
of 75. 14%. Multivariate logistic regression analysis showed that age (OR=1.041, 95%CI 1. 005-1.078; P<0.05) , smoking (OR=
5.797, 95%CI 1. 617-20. 774; P<0.05) , multiple vessel lesions (OR=3.937, 95%CI 1. 258-12.326; P<0.05), total stent length
(OR=1.034, 95%CI 1.001-1.070; P<0.05), and RC>0.47 mmol/L (OR=3.416, 95%CI 1.535-7.602; P<0.05) were risk
factors of ISR. Conclusion There is a positive correlation between RC and ISR in CHD patients with LDL-C compliance after PCI,
and RC is an independent risk factor of ISR after PCI.
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1.1 HARMK

[IEEPEZHT 2015 4F 1 A 2 2022 4F 10 A TH
26T KR EERE O LA WRHEBE S A8 CAG /9 239 1]
PCI S5 B IR IR SO, AIARRE: (1) FFE T E
D BRI WHRTE; (2) LDL-C<1. 8 mmol/L; (3) ¥J1T
CAG, I IRBERI SERE . HEBRARIME: (1) 7 55 Bk
SIS B e R (R I R L BRAEAY
3% 5 3% ILEFE BR#E <30 ml/min ) 5 (2) etk
PR, ANERE Al % SIS A B S5 (3) A
B PEVEG 5 (4) HA™ 5 B e O , ™ 8 )
L1 v, B IR AL 290 E RS B 25 (New York Heart
Association, NYHA ) /0> DI BB 432 IV 9 0> WL | 0 JUiE
MR S5 5 (5) BiRg 5 (6) BB M s REAE, JH2h
T T A B8 0 CHD B 25 W67 (45 &
A F— P i/ (B H] PEAR 100 mg qd 5 4 i
¥ 90 mg bid AN TE 75 mg qd) AMIT (BTFELA
1120 mg qn BFEHETARMTT 10 mg qn) K B 2 PR BH W
F M B 5K ER A B 1 7 (angiotensin converting
enzyme inhibitor, ACEL) /Il & "B 7k & 11 2 &35 5157
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(angiotensin receptor blocker, ARB) / Ifil & & 5k & 5%
AR 22 K4 1 1] ( angiotensin receptor neuropepti-
dase inhibitor, ARNI) 55254, R4 AEBE I [A] CAG
SERHS B 0 AR SR A R 7R 4 (non-ISR 4
181 1) FSCHE N B 72 4 (ISR 21,58 1) o 5T
I RGN R B B A T 2 Do A AL () e
(fEH 2022 Bl 076)
1.2 Fik
121 MEERERARARN A &= 12h
Jer TUR H BN bk I 3 ml, A7 M BE R A, B A B A
B, RC {HE LT 455], RC=TC-HDL-LDL,
1.2.2 ERIKEE BB FEENL N AE
UiERAE AT R CAG, TARIE R KGR th i 44 i AR B¢
FAEFEE, 25 S0 2 W) — 20 SR e R s ik it i
i 85438 (fractional flow reserve, FFR) 5 e IR 2 Jik
ML P (intravascular ultrasound , IVUS) F]
1.3 ZritEasE

KHI SPSS 16. 0 Gt A IEATEAR A . 456
IEZS AT BT BOR LB R FRifE 22 (x s ) 8, 4
] FURCR AT o A 46 5 AN A3 IE 2500 A B 3 B BRI
P TR (U AR BRI ) [M(Q,, Qy) 138w, 4]
Fe3Ek FH Mann-Whitney U i 5 U R FE
KX K5, K F Spearman AH 5& 43 #1543 #1 RC
5 ISR MAH M, R 2 I 402K logistic M1IH

SAHT ISR MEKR N %, P<0.05 2R A G
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PR A AR ) i L S AR AR B[R] TG
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2B L(P>0.05) 4R TC RC S ZEANE, R
K BE KR I | 22 SO AR LU bR, 2 R A 4
T4 L (P<0.05; % 1),
2.2 RC 5 ISR Wt M0

THE RC DU S5 5 m) B MR 45 00 43057 5 (1) B 4
BE R4 H(Q1~0Q4) : <0. 13 mmol/L Ky Q1 4;
0. 14~0. 32 mmol/L “} Q2 244 ;0. 33 ~0. 54 mmol/L
Q3 41;=0.55mmol/L i Q4 4, Bit/rHrai i
78,4 SR (Q1~Q4) ISR 1 &I H43 3 K 20. 0% |
14.8% 22.0% 5 40. 7%, 2 3 A G i 7E XL (P<
0.05) , #H—HRH Spearman F/#1 & B, RC 5
ISR FFTEIEAH S (r=0. 179;P=0. 005) .
2.3 RC ¥t ISR B9FN &

ROC /M4 SR E W] RC 19 ROC 14k F I FH >
0. 636(95%CI 0. 572~0. 697 ; P<0. 05) , J#tiTE Y
BHEEL A5 RC WIERATEITEA 0. 47 mmol/ L, X1 1)
RV RSN h 51, 72%1 75. 14% (181 1),

x1 WMAREEZXAMER

Table 1  Comparison of baseline data between two groups

Ttem Non-ISR group(n=181) ISR group(n=>58) X P value
Age(years, xxs) 61.19+10. 52 64.75+10. 64 -2.239 0.026
Male[ n(%) ] 156(86.19) 53(91.37) 1.078 0.299
Hypertension[ n( %) ] 114(62.98) 38(65.52) 0.122 0.727
Diabetes mellitus[ n( %) | 51(28.18) 25(43.10) 4.513 0.034
Smoking[ n( %) ] 7(3.88) 8(13.79) 7.357 0. 007
Time after PCI( months, x+s) 14.28+6. 67 15.49+6. 14 -1.221 0.223
TC(mmol/L, x+s) 2.89+0. 54 3.09+0.51 -2.396 0.017
TG( mmol/L, x+s) 1.61x1.45 1.62+1.09 -0.049 0.961
HDL-C( mmol/L, x+s) 1.03£0.24 1.03+0.23 -0.046 0.963
LDL-C( mmol/L, x+s) 1.51+0.21 1.55+0. 20 -1.049 0. 295
RC(mmol/L, x+s) 0.37+0.43 0.51+0. 38 -2.252 0. 025
Lp-a(mg/L, x+s) 208. 72+230. 96 258.25+233.71 -1.417 0. 158
Multiple vessel lesions[ n( %) ] 135(74.59) 54(93.10) 9.104 0.003
Number of stents(n, x+s) 1.53+0.75 2.00+0.94 -3.898 <0.001
Total length of stents( mm, x+s) 41.29£22.23 56.69+28. 38 -2.252 <0.001
Diameter of stent(mm, x+s) 3.02+0.43 3.10+0. 41 -1.282 0.201

PCI; percutaneous coronary intervention; TC: total cholesterol; TG triglyceride; HDL-C; high-density lipoprotein cholesterol; LDL-C: low-density lipo-

protein cholesterol; RC: remnant cholesterol ; Lp-a:lipoprotein-a; ISR :in-stent restenosis.
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Figure 1 ROC curves of RC in predicting ISR

RC: remnant cholesterol; ISR ; in-stent restenosis; ROC: receiver

operating characteristic.
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FGAE S AR K BE L B RC>0. 47 mmol/L ¥ /2 ISR
FEK F 2, 5RC<0.47 mmol/L 1Y B FHH I, RC>
0. 47 mmol/L [ ISR US4 i (OR =3. 416,95%CI
1.535~7.602,P=0.003;% 2) ,

RIS & .

ISR J& T IR 3 ik A A d5e I 1) a9 5 A A =2
—o IR, BEH 25 S D SR AR ISR
pda s U R TN N (B R RN NP e S L
10%74 . HETWISE &I, ISR MBLEIRFSE KN

B 2L/ V- LA LS B | R S5 I R A Bl ik sk A
WEEAE ) ISR 5 2R N Z A, A 38 4 A
FAR K RFE B ERAE R E R R A
By B 0 1 A8 s A B PR 2R RH O, i g R
WA DR A o g /K F 5 CHD Jn
JEAED UL VARG, EAE AR T, B
LW £ W, 5 LDL-C J& PCI RJ5 ISR Y 1 K
R R, 5 4% 48w 2 # B 32 ol
PCI A5 il fig 7K 7, I H & LDL-C K115 100 4%
ifif, %FF LDL-C 3545 A9 PCI AR J5 B % & 2 ISR 1Y
fa ks R 2 i K B Hf . 76 LDL-C 35 A5 B9 JE 8l E | BR
LDL-C Z A Ifi g B 43 J2 75 5 ISR AH DGt 2 I
A
RC J&f& T LDL-C 1 HDL-C = i AH [ i 3=
LA v % i AR 1 O [ P AR 23 R Mg A 11 JE
B, B BRI 0 i A R R S e R R 2 —
RC Q2 3 0 1L 78 9 05 19 B A48 AU o I PR U 2% &
LB 2L B3 LDL-C Ab T AR AR K (AR A
DM AT S AR, 5% A O I
W RFEX L EEREAR BN ERRNERZ
o RCER Y LDL-C istr Y PCI AR J5 & & i i
ISR &AM , i 75 20 22 1) I DR TIE 48 B B, kA
TFF 5 388 1ok [ B g 491 %o AR 98 4 M) A, AR5
ZERWIR AR BERO AR TC RC SR A
B BB Z3URAETE ISR 4 Al non-ISR 41 (1]
WCBAEAEZE S . AR5 RI B PR | I Ag B et ko
AR ISR AR N R X S AHE 4 R
—F( 2P R RC B E I 4 4, K
RC {HBAIR, ISR 1Y & A S BAIE, M OC  HT 878 RC 5
ISR fEFEIE A ¢, B, ROC B4k 5 Z I &K logistic
W20 786 5 T RC 42 ISR 0 <7 /G & [ & RC>
0. 47 mmol/L £ Y ISR KK & RC <0. 47 mmol/L
BEN 3. 416 1%,

*x2 %HEZE logistic BTN H ISR X EM KR E R

Table 2 Multivariate logistic regression analysis of risk factors of ISR

Factor B SE Wald X* OR 95%CI P value
Age 0. 040 0.018 5.002 1. 041 1.005-1.078 0.025
Male 1.068 0.582 3.369 2.910 0.930-9. 101 0. 066
TC 0.391 0.343 1.295 1.478 0.754-2. 898 0.255
Hypertension 0.034 0.369 0. 008 1.034 0.501-2.134 0.927
Diabetes mellitus 0.398 0.367 1.175 1.488 0.725-3.055 0.278
Smoking 1.757 0. 651 7.281 5.797 1.617-20.774 0. 007
Multiple vessel lesions 1.370 0.582 5.540 3.937 1.258-12.326 0.019
Number of stents -0. 355 0.508 0. 488 0.701 0.259-1. 899 0.485
Total length of stents 0.034 0.017 3.935 1.034 1.001-1.070 0.047
RC>0. 47 mmol/L 1.228 0. 408 9. 056 3.416 1.535-7.602 0.003

ISR : in-stent restenosis

; TC: total cholesterol; RC: remnant cholesterol.
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