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Establishment and validation of a nomogram model for predicting in-stent restenosis

after PCI in patients with hypertension and coronary heart disease

JIA Leilei, ZHANG Biao

( Cardiovascular Division, Second People’s Hospital of Fuyang City, Fuyang, Anhui 236000, China)

[ ABSTRACT] Aim To analyze the risk factors of hypertension with coronary heart disease after percutaneous coro-
nary intervention (PCI) and construct a nomogram warning model for in-stent restenosis (ISR). Methods A total of
182 patients with hypertension and coronary heart disease after PCI in the Second People’s Hospital of Fuyang City from
June 2020 to March 2022 were selected as the research subjects, and they were divided into ISR group (n=42) and non-
ISR group(n=140) according to whether ISR occurred after operation or not. ~ The clinical data of the selected patients
were analyzed.  Univariate, LASSO and Logistic regression analysis were used to screen the risk factors for ISR after PCI
with breast hypertension and coronary heart disease.  According to the risk factors, a nomogram early warning model was
constructed and a goodness-of-fit test was performed. Results A total of 182 patients with hypertension and coronary

heart disease after PCI were included in this study, and 42 cases of ISR were confirmed by relevant tests, and the incidence
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rate was 23.08% . There were differences in smoking, stent diameter, stent length, high uric acid, high sensitivity C-re-
active proein (hs-CRP) level, serum amyloid A (SAA) level, and lipoprotein(a) level in the two groups (P<0.05).
Logistic regression analysis showed that diabetes (OR=4.464, 95%CI. 1.733 ~11.498, P=0.002) , long-term smoking
(OR=4.648, 95%CI. 1.812 ~11.921, P=0.001), stent diameter < 3 mm (OR=4.304, 95% CI; 1. 692 ~10. 947,
P=0.002), high uric acid (OR=2.730, 95%CI. 1. 092 ~6. 826, P=0.032), hs-CRP>10 g/L. (OR=3.973, 95%CI;
1.493 ~10.574, P=0.006), SAA=10 mg/L. (OR=6.498, 95% CI. 2.394 ~17.640, P=0.000) and lipoprotein(a)
=300 mg/L (OR=2.975, 95% CI. 1.209 ~7.319, P=0.018) were the incidences of hypertension complicated with cor-
onary heart disease after PCI independent risk factors for ISR.  The nomogram early warning model for ISR after PCI for
hypertension and coronary heart disease was established based on 7 independent risk factors.  The validation results
showed that the C-index was 0. 864 (95% CI; 0. 831 ~0. 897), the predictive value of the calibration curve was basically
consistent with the measured value, the area under curve (AUC) was 0. 834 (95% CI. 0. 806 ~0. 862) , and the decision
curve showed that when the threshold probability was in the range of 3% to 100% , there was a higher net benefit value.
Conclusions Diabetes mellitus, long-term smoking, stent diameter < 3 mm, high uric acid, hs-CRP>10 g/L, SAA

=10 mg/L, lipoprotein(a) >300 mg/L are independent risks of ISR after PCI with hypertension and coronary heart dis-

ease.
after PCI with hypertension and coronary heart disease.
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hypertension; percutaneous coronary intervention;

The nomogram model established based on the above risk factors can accurately assess and quantify the risk of ISR

in-stent restenosis;
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tein,hs-CRP) | ifiL 7 € # 7 & B A (serum amyloid A,
SAA) | i /N R it % (platelet count, PLT) | fg & & (a)
[ lipoprotein (a),Lp(a)],
1.3 IRAREME

FREBRAS T HBNA & KT # K
f1 5 mL, B NG0B fUE &3 000 r/min %% 30 min,
B J, Ao U ot AL F AT, R 2 B B A AT
S H AR B O#T AU640 AL ) £ 1l FIB, D-D, UA | hs-
CRP SAA PLT Lp(a) /K -F, # FIB ,D-D hs-CRP,
SAA \PLT Lp(a) s a2 7 % 4 4 ¢/L.0.5 mg/L,
10 g/L.10 mg/L 300x10” L™" 300 mg/L,
1.4 HXEX

ISR £ WiAr ! 2 AR R EHIEEXRE
NE AU A S mm FRAEEAERE =
50% ., BMI'''.# & H BMI>24 keg/m’, JE B % BMI>
28 kg/m’, ¥ F . 2= 8 o B (fasting blood glu-
cose, FBG) =7.0 mmol/L = FAHL M4 =11. 1 mmol/L,
KPR B =10 XK, HFSEE =2 £,
KEE " BN ER E>45 o/ K, Ha S ot H] =
2 F, %ﬂ%iﬁlﬁ[ls] D EE}?(tﬁglycride,TG) =
2.3 mmol/L; @ % fH & B (total cholesterol, TC) =
6.2 mmol/L;@F‘i‘j‘ = e R A BH E B (high density
lipoprotein cholesterol, HDLC) <1. 0 mmol/L; @1K %
JZ A5 % & BB [ B2 (low density lipoprotein cholesterol ,
LDLC) =4. 1 mmol/L; b3 £ & — F 45 #r 8 DL £ AF
ST L, mAR' EESREEFRAT,
B — KWK ZE AN MR B & >360 wmol/L,
B M>420 wmol/L,
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2.2 BEABLEE

XoF LU 2 B8 8 1 I R R, 45 SR B, PR A1 )
ANTE S A% BMI, AR | 5 IR IL4E | FIB | D-
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£1. BMEEHBE LK PCI R BEWIGRERILE
Table 1. Comparison of clinical data of patients with

hypertension and coronary heart disease after PCI

A7 (% )
i ISRl dEISR4 ) p
(n=42) (n=140)
5
B 26(61.90) 81(57.86) 0.218 0.640
© 16(38.10) 59(42.14)
A
>60 % 11(26.19) 32(22.86) 0.199 0.656
<60 % 31(73.81) 108(77.14)
BMI
>24 kg/m’ 24(57.14) 83(59.29) 0.061 0.804
<24 kg/m’ 18(42.86) 57(40.71)
BEIRI%
£ 23(54.76) 39(27.86) 10.412 0.001
= 19(45.24) 101(72.14)
i G
£ 24(57.14) 45(32.14) 8.578 0.003
& 18(42.86) 95(67.86)
KR
2 27(64.29) 83(59.29) 0.338 0.561
G 15(35.71) 57(40.71)
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i 25(59.52) 60(42.86) 3.605 0.058
& 17(40.48) 80(57.14)

FIB

>4 g/L 23(54.76) 57(40.71) 2.588 0.108
<4 g/L 19(45.24) 83(59.29)

D-D

>0.5 mg/L 26(61.90) 66(47.14) 2.816 0.093
<0.5 mg/L 16(38.10) 74(52.86)

S

>2 A4~ 12(28.57) 49(35.00) 0.599 0.439
<24 30(71.43) 91(65.00)

HHR AR IA

2VEDNUESE 22(52.38) 87(62.14) 1.299 0.522
FEERLLZE 5(11.91)  14(10.00)
AFERLOLR 15(35.71)  39(27.86)

B AT

A btk Bl ik 8(19.05) 17(12.14) 1.338 0.512
JEHTRE L 14(33.33) 53(37.86)

2 e ST 20(47.62) 70(50.00)

YR

<3 mm 24(57.14) 39(27.86) 12.234 0.000
>3 mm 18(42.86) 101(72.14)

KB

>20 mm 22(52.38) 49(35.00) 4.402 0.043
<20 mm 20(47.62) 91(65.00)

1= IRIR

= 27(64.29) 49(35.00) 11.393 0.001
o 15(35.71) 91(65.00)

hs-CRP

>10 g/L 28(66.67) 51(36.43) 12.025 0.001
<10 ¢/L 14(33.33) 89(63.57)

SAA

=10 mg/L 27(64.29) 48(34.29) 12.002 0.001
<10 mg/L 15(35.71) 92(65.71)
PLT

>300x10° L' 27(64.29) 88(62.86) 0.028 0.866
<300x10° L' 15(35.71) 52(37.14)
Lp(a)

=300 mg/L 25(59.52) 46(32.86) 9.656 0.002
<300 mg/L 17(40.48) 94(67.14)
ARG HAE R
B/ MR

2 34(80.95) 125(89.29) 2.032 0.154
& 8(19.05) 15(10.71)
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Figure 1. Lambda and model error
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Table 2. Variable assignment table of multivariate

Logistic regression analysis

i H TR AE U A
PRI AR BILEAFHE LM PCLAJE &4 ISR KN
1, &R A 00 PCL ARG R & 4
ISR 40
A 7AE i
AT BEN1L,EHO
i Gl 2R, EHO
THERZ <3mm N1,>3mm K0
KB >20 mm A 1, <20 mm 50
R BH1,EH0
hs-CRP /K% >10 /L H 1,<10 ¢/L. K 0
SAA K =10 mg/L #1,<10 ¢/L K0
Lp(a)7kF =300 mg/L 4 1,<300 mg/L K0

x3. BMESH B PCI RIFEE ISR BE EZ= Logistic Bl VA2

Table 3. Multivariate Logistic regression analysis of ISR in patients with hypertension and coronary heart disease after PCI

o 95% B {5 X [
& EYSEY ' PR Wald {6 P1{H OR fH
TRR BR
i bR 1.496 0.483 9.608 0.002 4.464 1.733 11.498
K3 A 1.536 0.481 10.221 0.001 4.648 1.812 11.921
YIHA <3 mm 1.460 0.476 9.389 0.002 4.304 1.692 10.947
5 IR 1.004 0. 468 4.613 0.032 2.730 1.092 6.826
hs-CRP>10 g/L 1.379 0. 499 7.627 0.006 3.973 1.493 10.574
SAA=10 mg/L 1.872 0.510 13.491 0.000 6. 498 2.394 17.640
Lp(a) =300 mg/L 1.090 0. 459 5.634 0.018 2.975 1.209 7.319
R -5.772 0. 865 44.563 0.000 0.003
2 R AE
2.5 MMEMmMESFHB O PCI REEE ISR Eoine O 10 20 30 40 50 60 70 8 90 100
nomogran BEELAURE T S A 103 . L%l
FEF 7 ST fE B PR 2R ST 5 I A I e O o ,
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5% 5443 73 4% 100 43 59 43, 5y 526 43, (T # >109L
. - \ | . , hs-CRP J
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9 KUK 29 7E 22% Fo A BARS 0 50 100 150 200 jéo 300 350 400 450 500 550 600
ARIFISRE 4 HI R

B MUEE I PCL RS &4 ISR A9 nomogram
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Figure 3. Nomogram model to predict ISR after PCI for

hypertension combined with coronary heart disease
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Figure 6. Decision curve validation

BNk S B T 2l Dk 43 R0 A= PN 5 4H 2 0 2 T
W P YRR A2 I ISR B R A
A GRS 2R AR T 9 B R 5 R N Rz i
SR RESR IR, DT B 2 0 52 07 B ey 3 ot A4 T A,
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e T BRI AR Z A F U S R A 3SR
100757 PN BB 477, AR 88 1L A8 P 2 A A R L, AT
BCSEHR N IS 5 53 A, WK AN AN 23 368 AL PN 4
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