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[ ABSTRACT ] Aim To investigate the risk factors of in-stent restenosis (ISR) within 2 years after the implantation
of drug-eluting stent (DES) in patients with coronary heart disease and type 2 diabetes, and construct a Nomogram predic-
tion model. Methods Clinical data of patients with coronary heart disease and type 2 diabetes who received DES at
the Fuwai Hospital Chinese Academy of Medical Sciences, Shenzhen from January 2010 to February 2020 were retrospec-
tively analyzed. The PASS estimation model generates cohort sample size, which was divided into ISR group ( DES-ISR)
and non-ISR (non-DES-ISR) group based on the results of coronary angiography. The single factor and conditional multi-
variate Logistic regression analysis were performed on the parameters with statistical significance between the two groups,
and the Nomogram prediction model was constructed and its reliability was verified in the validation cohort. Results

A total of 1 741 cases were included in model generated cohort, 233 cases (13.4% ) were diagnosed with ISR within 2
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years after implantation of DES.  Conditional multivariate Logistic regression analysis showed that the predictor of DES-ISR
was estimated glomerular filtration rate ( eGFR) <60 mL/(min - 1.73 m*) (OR=2.77, 95% CI; 1.41 ~5.47, P=
0.003), dyslipidemia (OR=1.90, 95% CI. 1.30 ~2.78, P=0.001), fasting blood glucose (FPG) =6.5 mmol/L
(OR=5.50, 95%CI. 3.05 ~9.92, P<0.001), multivessel coronary artery disease (OR=7.26, 95%CI: 3.27 ~16. 11,
P<0.001), diffuse coronary artery disease (OR=1.80, 95% CI.1. 13 ~2.88, P=0.014), primary PCI operation time =

60 min (OR=2.62, 95% CI; 1.13 ~6.05, P=0.024) and emergency PCI (OR=2.20, 95% CI. 1.48 ~3.28, P<

0.001).
gram scores.

(95%CI: 0.753 ~0.829, P=0.019).

The model validation cohort contained 102 cases, the risk of DES-ISR increased with the increase of the Nomo-
The area under the receiver operating characteristic ( ROC) curve of the Nomogram model was 0.791

Conclusions The anatomical characteristics of coronary artery and PCI pro-

cedures are important predictors of DES-ISR.  Nomogram can effectively identify high-risk groups of DES-ISR and provide

effective decision-making information for follow-up and intervention of high-risk groups.
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Table 1. Comparison of baseline characteristics of participants

PR 7= 1 A 5] PR B6 TEBA ) A~ BAF HA
L non-DES- AR A iR IOIE
A DES-ISRAL M b A el b "Iy\’; & w\; ,
(n=233) (=1 s08) (n=19) (n=83) (n=1741)  (n=102)
Es % 69.7£7.9  71.5%6.2  0.074 70.3+6.3 70.3£6.3  0.853  70.36.3 71.4%£7.2  0.056
B[ H1(%) ] 151(64.8) 297(63.7)  0.78 156(68.7)  146(64.3)  0.32  302(66.5) 68(66.7)  0.977
W AR/ [ (% ) ] 79(33.9)  141(30.3)  0.328 72(31.7) 78(34.4)  0.549  150(33.0) 31(30.4)  0.606
/[ (% ) ] 11(4.7) 18(3.9) 0.592 10(4.47) 11(4.8) 0.823 21(4.6) 4(3.9) 0.757
KRFEE (kg/m?) 25.3£1.9  22.4%2.3  0.684 25.3£1.9 22.5£2.3  0.778  23.912.5 24.7£2.2  0.579
LR/ (I /min) 73.6+14.2  73.9£14.2 0.645  73.5+14.3  73.8+14.1 0.591 73.7+14.1  77.7+16.3  0.089
W45 ./ mmHg 139.1220.6 138.9+2.6 0.161  138.6220.1 138.4x21.5 0.408 138.5220.9 133.3+24.0 0.071
#F3KE/mmHg 77.8+42.6  75.8+12.5 0.309  77.6%43.1  76.9x12.7 0.533  77.2#31.7  76.9x12.8 0.742
;Cg{;f(; TE%E“;” 19(8.2) 3(0.6)  <0.001  19(8.4) 1(0.4)  <0.01  20(4.4) 6(5.9)  0.523
TR/ [ (%) ] 190(81.5) 350(75.1) 0.056  182(80.2)  165(72.7) 0.06  347(76.4) 74(72.5)  0.409
AR SH /[ #1( %) ] 231(99.1) 175(37.6) <0.001  226(99.6) 85(37.4)  <0.01  311(68.5) 54(52.9)  <0.01
TEIFEIEL/[HI(%)]  13(5.6) 15(3.2)  0.134 13(5.7) 6(2.6) 0.101 19(4.2) 2(2.0) 0.287
25 [ L4/ (mmol /1) 8.18+4.84 7.25+2.53 <0.01  8.22+4.89  7.30£2.60 0.017 7.76+3.94  8.79+£2.73 0.784
WL £1 & F /% 7.19£1.41 7.05£3.10 0.388  7.20+1.42  6.89+1.56 0.871  7.04x1.50  7.06+1.43 0.688
(KB ENEE N/ (mmol/L) 2.71£1.05 2.51£0.99 0.143  2.68+1.04  2.52+1.01 0.35  2.60+1.03  2.87+1.07 0.306
EHEISE N/ (mmol/L) 1.11£0.75 1.11£0.67 0.697  1.11£0.76  1.08+0.23 0.173  1.10£0.56  1.10+0.22  0.428
Hith =&/ (mmol/L) 1.75£1.23  1.80+1.91 0.259  1.75+1.24  1.92+2.45 0.087 1.84x1.94  1.93+3.41 0.677
AT/ [(B1(% ) ]
ACEI 130(55.8) 224(48.1) 0.054  128(56.4)  112(49.6) 0.145  240(53.0) 68(66.7)  0.012
ARB 58(24.9)  100(21.5) 0.306 54(23.8) 48(21.1) 0.5 102(22.5) 9(8.8) <0.01
B SZ A il 551 201(86.3) 375(80.5) 0.058  195(85.9)  184(81.1) 0.164 379(83.5) 84(82.4)  0.783
T4 230(99.6) 458(98.3) 0.155  226(99.6)  223(98.2) 0.177  449(98.9) 99(97.1)  0.159
5 B8 T4 111(47.6)  197(42.3) 0.178  107(47.1) 87(38.3)  0.058  194(42.7) 18(17.6)  <0.001
SRR RS/ [ B1(% ) ]
53 13(5.6)  166(35.6) 0,001 13(5.7) 87(38.3) 0,01 100(22.0) 6(5.9) 0,001
ESa 220(94.4)  300(64.4) 214(94.3)  140(61.7) 354(78.0) 96(94.1)
Rig 156(67.0) 267(57.3) 0.014  154(67.8)  131(57.7) 0.026  285(62.8) 43(42.2)  <0.001
SRR AE B
TS B 3.58+1.87 2.12#1.52 <0.001  3.50+1.80  2.19+1.84 0.005 2.85%1.93  1.30%0.95 <0.001
BB /mm 80.2+46.6 48.6+30.2 <0.001  78.0+43.6  49.2%31.7 <0.01  63.6x40.7  31.2%23.4 <0.001
Fe/NEAR/mm 2.57+0.34 2.74%0.63 0.048  2.58+0.35  2.80+0.81 0.046 2.69+0.63  3.03x4.34 0.048
HiK PCLIFMN
FRAEFR]/ min 89.4+39.3  69.9:25.2 <0.001  89.8+39.7  71.0£25.8 <0.01 80.4x34.7  60.7£31.7 <0.001
KE(2L)/[H(%)]  92(39.5)  92(19.7) <0.001  89(39.2) 48(21.1)  <0.01  137(30.2)  102(100.0) <0.001

TE: ACEL: 4 B3R R BEM R ; ARB . 45 H 5k 2K 1 2kl



62

ISSN 1007-3949 Chin J Arterioscler, Vol. 30, No. 1,2022

2.2 HREZEMEGHMHZEZE Logistic BT

XA Geit2 22 5 AR AT BRI &R Logistic
AT BRAEA SR =2 M OR H# T 1 5 DES-
ISR o LIS, Hofth 45 A % ¥ ik /R 5 DES-ISR I 2%
MR(E2), - FMELZHR Logistic an
25 i 78 eGFR<60 mL/(min - 1.73 m?®) | Ifil J§ &
# FPG =6.5 mmol/L MCAD ,DCAD . & X PCI 2%
Ul 22U K R PCLERAERT ] =60 min J& DES-
ISR A4 7 £ 6 #0030 5] 22 . Hosmer-Lemeshow &
PLEERE P>0.05(%3) .,
2.3 fERYEEREM CATPCA H#7

CATPCA 3 Hrie& A 3 > 4B PC1 PC2
I PC3, 43l fi ke T 2 DES-ISR 457111 23. 18%
17. 34% F1 14. 43% , 45 R W 41 [W] 22 5 ] DL Sid R e
LN 50% (B 1A) o F Lo 0 T ZEA L R T 2
MCAD .DCAD L)} FPG=6.5 mmol/L([& 1B) .
2.4 Nomogram &I T

I 3 APF AT C 2R T fal 3R 4 ) 22 5
5j DES-ISR 25 R AHCHER) 50% R TR 2 W, 3&
ITHRHCT PC4 A HRER ) S5 B it ik 68. 17% , 4
YRLLARI PCS B, SR IO ) 1) B 5 B T 4k F
80. 44 % , H 2 DU 24 A0 248 1 4 B LA R H: 32 2 14 £ i
Tk TR R LAECAS PCL L PC2 I PC3 A5 HY Ay &5
W I, S Logistic A1V 57 e A5 B8 14 16 16 H %
#B855 DES-ISR AHIC, Ay It , FRATTHR 48 i 9 2 o 85 1
FHEN AT 5 X2 6 T Nomogram B (E 2)

% 2. BAZE Logistic [ 3457

Table 2. Single factor Logistic regression analysis

A ORfH  95%ClI P

eGFR<60 mL/(min - 1.73 m>) 2.76 1.40 ~5.46 <0.01
ML Jg 55 1.90 1.29~2.78 <0.01
2B A =6.5 mmol/L 4.80 2.29 ~10.06 <0.001
SEEAR B ik 2 S AR 7.30 3.13 ~17.02 <0.001
SEEAR B kTR 1 5 AR 1.59 0.82~3.08 0.168
A SCHBUE =2 1 0.97 0.46~2.08 0.943
A BAKE =45 mm 1.18 0.42~3.33 0.757
AT/ EA<2.5mm  1.51 0.53~4.28 0.441
B PCLERAERA] =60 min~ 2.62 1.12~6.13 0.027
HIK PCLEHI N 22 2.24 1.49~3.36 <0.001

R 3. £ H M S EZE Logistic BJF5 47

Table 3. Conditional multivariate Logistic regression

B lulH
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eGFR<60 mL/( min -
1.73 m*)

IG5 5 0.642 1.90 1.30~2.78 <0.01
2RI =6.5 mmol/L 1.705 5.50 3.05~9.92 <0.001
AR B ik £ ST AR 1.982 7.26 3.27 ~16.11 <0.001

1.019 2.77 1.41~5.47 <0.01
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Figure 1. CATPCA analysis of risk factors and main contributing factors
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Figure 2. Nomogram for predicting the risk of ISR within 2 years after DES implantation
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Figure 3. ROC curve of Nomogram
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