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Purpose: The systemic inflammation response index (SIRI) and the systemic immune inflammation index (SII) are indicators that
reflect the body’s overall systemic inflammatory response. Inflammation plays an important role in the pathogenesis of in-stent
restenosis (ISR). The aim of this study was to investigate the predictive value of preoperative SIRI and SII for the occurrence of ISR in
patients undergoing coronary stent implantation.

Materials and Methods: We retrospectively analyzed the clinical, hematological, and angiographic data of 387 patients who underwent
coronary angiography for recurrent angina after coronary stent implantation at Qilu Hospital of Shandong University. Receiver operating
characteristic curve (ROC) analysis was used to determine the optimal cutoff values for SIRI and SII to predict ISR. Based on the optimal
cutoff values for SIRI and SII, patients were categorized into high-SIRI, low-SIRI, high-SII, and low-SII groups. Multivariate logistic
regression models were constructed to assess the predictive value of SIRI and SII for ISR >50% and ISR >70%.

Results: This study included a total of 387 patients who underwent coronary angiography and follow-up at Qilu Hospital of Shandong
University. Patients in the high-SIRI group had a higher incidence of ISR than those in the low-SIRI group (ISR >50%: 44.8% vs
30.7%, p = 0.018; ISR >70%: 41.5% vs 4.5%, p < 0.001). In addition, ISR occurred more frequently in patients with a higher SII than
in patients with a lower SII (ISR >50%: 52.6% vs 35.7%, p = 0.001; ISR >70%: 51.9% vs 23%, p < 0.001). In multivariate logistic
regression analysis, SIRI and SII were found to be independent predictive factors for ISR, both as continuous and categorical variables.
In the ROC analysis, the optimal cutoff value for SIRI was set at 0.54 (sensitivity: 84.5%, specificity: 27%), and the optimal cutoff
value for SII was set at 545.29 (sensitivity: 44.1%, specificity: 71.7%).

Conclusion: Elevated preoperative SIRI and SII values help predict ISR and may serve as a useful screening tool to perform
interventional procedures based on the patient’s risk of ISR after stent implantation.
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Introduction
In recent decades, significant advances in percutaneous coronary intervention (PCI) have led to safe and effective
treatment of the vast majority of patients requiring PCI, including those with unstable manifestations, complex disease
patterns, and multiple complications. However, restenosis after stent implantation has always been considered the major
problem with PCL.'"

The underlying mechanisms and predisposing factors of in-stent restenosis (ISR) are complex and not fully
understood.” > In general, the inflammatory response to vessel wall injury during PCI plays a central role in restenosis
after stent implantation by promoting fibroblast growth and smooth muscle cell proliferation.®” Using biomarkers to

predict ISR risk, a number of studies have investigated the association between inflammatory biomarkers during stent
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implantation and subsequent restenosis. Routine blood tests, including white blood cell counts and subpopulation counts,
are commonly used as surrogate markers of systemic inflammation in clinical practice.®® Several blood cell parameters

19712 neutrophil to lymphocyte ratio'® and red

such as monocyte to high-density lipoprotein cholesterol (HDL-C) ratio,
blood cell distribution width'* have been identified as valuable predictors of ISR. Recently, the systemic inflammatory
response index (SIRI) and the systemic immune-inflammation index (SII) have emerged as two novel inflammatory
indices consisting of three independent subsets of white blood cells.'>'® SII and SIRI were first proposed as predictors of
unfavorable prognosis in cancer. These indices have shown promising predictive value for the prognosis of cardiovas-
cular disease. Jin et al concluded that higher SII and SIRI were associated with a higher risk of developing cardiovascular
disease during a median follow-up of 10 years.'” A cohort study also showed that the dynamic status of SII and SIRI was
significantly associated with the risk of cardiovascular disease.'®

These indicators may reflect the degree of systemic inflammatory response and have certain predictive value for the
occurrence and prognosis of ISR. Two recent studies have shown that a higher SII is independently associated with an
increased risk of ISR after PCI in patients with acute coronary syndrome, and may be a predictive indicator of ISR.'%*°
There is still a lack of effective evidence for the association between SIRI and ISR. The aim of this study was to
investigate the associations of SIRI and SII with ISR in patients with coronary artery disease undergoing PCI and to
evaluate the predictive value of these two indicators for ISR. By investigating the relationships between these inflam-
matory markers and ISR, we hope to better understand the pathogenesis of ISR and provide more accurate information

for the treatment and management of PCI patients.

Method
Study Population

We conducted a retrospective analysis of patients who underwent PCI and repeat coronary angiography at Qilu Hospital of
Shandong University between March 2022 and March 2023. The inclusion criteria for the patients were as follows: (1) age >18
years; (2) a history of PCI in the past 6 to 60 months; (3) repeated coronary angiography; and (4) willingness and ability to
provide written informed consent. The main exclusion criteria were as follows: (1) history of coronary artery bypass grafting;
(2) lesions treated only with balloon angioplasty without stent implantation; (3) symptomatic heart failure, cardiomyopathy,
congenital heart disease, or severe valvular heart disease; (4) severe hepatic or renal dysfunction (estimated glomerular
filtration rate (eGFR) <30 mL/min/1.73 m?); (5) acute or chronic inflammation, malignancies, hematologic disorders or
autoimmune diseases. The sample size required for the study was analyzed using the Power Analysis and Sample Size (PASS)
software. According to the results from literature,?® the mean SII in the ISR and non-ISR groups were 1885 and 1086, with
standard deviations of 1211 and 762, respectively. The statistical test power  and significance level a were set at 0.10 and
0.05, respectively. The calculated result showed that the ISR >50% group and the ISR <50% group each required 35 patients.
With a dropout rate of 20%, each group should include 42 patients. The available sample size exceeded the calculated sample
size. This retrospective study conformed to the principles of the Declaration of Helsinki and was approved by the Ethics
Committee of Qilu Hospital of Shandong University [No.KYLL-2022(ZM)-1344]. Written or verbal informed consent was

obtained from all participants.

Data Collection and processing

Patients’ clinical and demographic characteristics such as age, sex, history of hypertension, diabetes or stroke, tobacco or
alcohol use, systolic blood pressure (SBP), diastolic blood pressure (DBP), left ventricular ejection fraction (LVEF) and
medications taken were recorded from the electronic medical record system by trained physicians. Meanwhile, we
recorded platelet, white blood cell, neutrophil, lymphocyte and monocyte counts, fasting blood glucose (FBG), uric acid,
creatinine and blood lipid profile consisting of triglycerides, total cholesterol, low-density lipoprotein cholesterol (LDL-
C) and HDL-C, which were determined in the biochemistry and outpatient laboratory of Qilu Hospital of Shandong
University. Body mass index (BMI) was calculated as weight (kg)/height squared (m?). SII was defined as (neutrophils x
platelets)/lymphocytes, and SIRI was defined as (neutrophils X monocytes)/lymphocytes (peripheral blood count).

4942 s Journal of Inflammation Research 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Xu et al

Evaluation of the ISR

All patients included in the analysis underwent follow-up angiography using the standard Judkin technique after
successful PCI. ISR was previously defined as the presence of significant diameter stenosis (>50%) in the segment
within the stent or at the 5-mm margins.>' Due to lack of data on coronary functional outcomes and quantitative coronary
angiography, patients were categorized into the ISR >70% and ISR <70% groups after comparing the ISR >50% and ISR
<50% groups based on angiographic follow-up results.

Statistical Analysis

All statistical analyses were performed using SPSS version 25.0 (SPSS, Chicago, IL, United States) and R Programming
Language 4.0.2. Continuous variables with a normal distribution were presented as mean + standard deviation (SD), while
continuous variables with a non-normal distribution were presented as median with the 25th and 75th percentiles. Categorical
variables were presented as frequencies (%). The Student ¢ test was used to assess differences between two groups for
normally distributed continuous variables, and the Mann—Whitney U-test was used to assess differences between two groups
for non-normally distributed continuous variables. The chi-square test was used to analyze categorical variables. Potential
associations were analyzed using the Pearson correlation test or Spearman’s rank test where appropriate.

Univariate logistic regression analyses were performed to identify the determinants of ISR in patients. Variables with
statistical significance (p-value <0.05) in the univariate analyses were included in the multivariate logistic regression
analysis. Finally, three models were created to control confounding variables and to assess the association between two
indices (modulated as continuous or categorical variables) and ISR. In addition, to evaluate the predictive values of SIRI
and SII, the area under the curve (AUC) and the optimal cutoff value were determined by analyzing the receiver
operating characteristic (ROC) curves. A p-value < 0.05 was considered statistically significant.

Result

A total of 387 patients with a mean age of 61.73 £ 9.44 years were included in this study. Based on the optimal cutoff
values for SIRI and SII, baseline demographic and clinical data are shown in Table 1. Patients with higher SIRI were
predominantly male and had higher BMI, uric acid, creatinine, FBG, baseline Syntax score and SII, longer stent length,
lower LVEF and HDL-C, and shorter coronary angiography interval. The proportion of drug-eluting stents was lower in
the high-SIRI group than in the low-SIRI group. There was no significant difference in the proportion of oral antiplatelet
agents and chest pain after PCI between the high-SIRI group and the low-SIRI group. Both the proportion of patients
with diabetes and the proportion of patients with hypertension were higher in the high-SIRI group than in the low-SIRI
group. In addition, the proportion of patients with an ISR >50% and with an ISR >70% was higher in the group with an
SIRI above the optimal threshold than in the group with an SIRI below the optimal threshold (Figure 1 and Table 1).
When patients were grouped according to the optimal threshold for the SII, there were no significant differences in sex,
age, BMI, smoking, alcohol consumption, stent diameter, baseline Syntax score, and the proportion of oral antiplatelet
agents and chest pain after PCI in patients with a higher SII compared with patients with a lower SII, as shown in
Table 1. The proportion of drug-eluting stents was lower in the high-SII group than in the low-SII group. However,
patients with a higher SII had lower hemoglobin, mean corpuscular volume, mean platelet volume, HDL-C levels, and
shorter interval time of coronary angiography. The incidence of ISR >50% and ISR >70% was higher in patients with an
SII above the optimal threshold than in patients with a lower SII (Figure 1 and Table 1).

Participants were further divided into the ISR >50% group (n = 161) and the ISR <50% group (n = 226), as shown in Table 2.
There were no significant differences in sex, age, BMI, SBP, DBP, LVEF, proportion of hypertensives, previous stroke and chest
pain after PCI between the 226 patients with ISR <50% and the 161 patients with ISR >50%. However, the proportion of smokers
and the proportion of drinkers were both higher in the patients with an ISR >50% than in the patients with an ISR <50%. Most
biochemical parameters were similar between the two groups. The white blood cell, neutrophil, monocyte and platelet counts,
stent length, stent diameter, Syntax score at baseline and coronary angiography interval were higher in patients with an ISR >50%
than in patients with an ISR <50%. The proportion of diabetic patients was higher in the group with an ISR >50% than in the
group with an ISR <50% at borderline significance (p = 0.097). Compared with the group with an ISR <50%, the group with an
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Table | Baseline Characteristics of the Study Population Grouped According to the SIRI and SlI

Low-SIRI (<0.54) | High-SIRI (=0.54) p-value Low-SII (<545.29) | High-SII (=545.29) p-value
Male, n (%) 50 (56.8) 210 (70.2) 0.018 173 (68.7) 87 (64.4) 0.401
Age (years) 62.57+8.24 62.00+£9.76 0.346 61.98+9.34 61.2749.63 0.477
BMI (kg/m?) 25.31£3.34 26.45+3.88 0.013 26.00+3.75 26.53+3.87 0.193
SBP (mmHg) 131.97+19.28 130.88+17.28 0.613 129.92+18.12 133.36%16.82 0.069
DBP (mmHg) 77.07£10.50 75.24+10.09 0.140 75.54%10.00 75.87£10.59 0.759
Smoking, n (%) 15 (17) 76 (25.4) 0.104 61 (24.2) 30 (22.2) 0.661
Drinking, n (%) 16 (18.2) 72 (24.1) 0.246 61 (24.2) 27 (20.0) 0.347
Hypertension, n (%) 55 (62.5) 221 (73.9) 0.037 166 (65.9) 110 (81.5) 0.001
Diabetes, n (%) 33 (37.5) 164 (54.8) 0.004 122 (48.4) 75 (55.6) 0.180
Previous stroke, n (%) 7 (8.0) 32 (10.7) 0.452 22 (8.7) 17 (12.6) 0.229
Chest pain after PCI 76 (86.4) 275 (92.0) 0.111 228 (90.5) 123 (91.1) 0.838
Laboratory examination
White blood cell (x107/L) 4.72(4.30-5.51) 6.13(5.30-7.26) <0.001 5.51(4.57-6.36) 6.66(5.69-7.85) <0.001
Neutrophil (x10%/L) 2.60(2.26-3.00) 3.89(3.27-4.60) <0.001 3.21(2.67-3.79) 4.38(3.74-5.16) <0.001
Lymphocyte (x10%/L) 1.76(1.46-2.23) 1.63(1.29-2.02) 0.017 1.76(1.41-2.14) 1.52(1.23-1.92) <0.001
Monocyte (x10%/L) 0.28(0.24-0.32) 0.39(0.33-0.47) <0.001 0.34(0.29-0.42) 0.39(0.33-0.48) <0.001
Platelet (x10%/L) 220.24+59.44 220.72+52.38 0.942 203.81+44.09 251.96+56.86 <0.001
Hemoglobin (g/L) 13.80+1.55 14.061.51 0.160 14.14x1.53 13.73£1.46 0.013
MCV (fiL) 90.63+4.69 90.61+4.87 0.966 91.08+4.79 89.73+4.78 0.009
MPV (f/L) 9.95%1.10 9.75+0.98 0.115 9.91£1.00 9.59+0.98 0.003
Homocysteine (umol/L) 12.30 (10.83-15.00) | 13.40 (11.30-16.00) 0.052 13.10 (10.93-16.00) 13.30 (11.40-15.80) 0.682
Total cholesterol (mmol/L) 3.68+0.88 3.39+0.84 0.006 3.48+0.86 3.42+0.86 0.216
Triglycerides (mmol/L) 1.16 (0.93-1.55) 1.31 (0.95-1.87) 0.087 1.26 (0.93-1.71) 1.31 (0.95-1.86) 0.901
HDL-C (mmol/L) 1.18+0.24 1.01+0.22 <0.001 1.07+0.25 1.00+0.22 0.007
LDL-C (mmol/L) 2.02+0.68 1.90+0.69 0.154 1.92+0.68 1.95+0.71 0.711
FBG (mmol/L) 5.04 (4.49-5.74) 5.36 (4.71-6.48) 0.002 5.20 (4.64-6.10) 5.39 (4.72-6.59) 0.050
Creatinine (umol/L) 68.59+15.54 73.55£16.32 0.012 72.02+15.40 73.17£17.78 0.509
Uric acid (umol/L) 300.91+70.00 315.61+86.07 0.004 307.14+77.32 310.09+81.15 0.725
LVEF (%) 61.58+8.80 59.19+8.51 0.019 60.04+8.58 59.18+8.14 0.345
Medications
Aspirin, n (%) 87 (98.9) 294 (98.3) 0.721 246 (97.6) 135 (100.0) 0.071
Clopidogrel, n (%) 63 (71.6) 207 (69.2) 0.672 176 (69.8) 94 (69.6) 0.966
Ticagrelor, n (%) 21 (23.9) 89 (29.8) 0.281 70 (27.8) 40 (29.6) 0.700
DAPT, n (%) 84 (95.5) 292 (97.7) 0.274 242 (96) 134 (99.3) 0.069
ACEI/ARB, n (%) 31 (35.2) 108 (36.1) 0.933 80 (31.7) 59 (43.7) 0.019
B blockers, n (%) 45 (51.1) 152 (50.8) 0.961 126 (50.0) 71 (52.6) 0.627
Statins, n (%) 85 (96.6) 283 (94.6) 0.459 239 (94.8) 128 (95.6) 0.757
Angiographic characteristics
Stent length (mm) 23.50 (20.00-28.00) | 27.00 (22.00-33.00) 0.007 25.00 (20.00-31.50) | 28.00 (22.00-33.00) 0.004
Stent diameter (mm) 2.8610.30 2.88+0.34 0.803 2.87+0.33 2.8740.35 0.890
Baseline Syntax score 12.00 (10.00-13.88) | 13.00 (10.50-14.50) 0.049 12.50 (10.00-14.50) 13.00 (10.50-14.50) 0.238
Bare metal stent, n (%) 4 (4.5) 23 (7.7) <0.001 13 (5.2) 14 (5.4) <0.001
Drug-eluting stent, n (%) 84 (95.5) 276 (92.3) <0.001 239 (94.8) 121 (89.6) <0.001
Coronary angiography interval (months) | 33.00 (26.50-44.00) | 30.00 (22.00-39.00) 0.002 33.00 (24.50-42.00) | 26.00 (20.00-33.00) <0.001
High-SIl, n (%) 334 132 (44.1) <0.001 0 135 (100) -
High-SIRI, n (%) 0 299 (100) - 167 (66.3) 132 (97.8) <0.001
ISR >50%, n (%) 27 (30.7) 134 (44.8) 0.018 90 (35.7) 71 (52.6) 0.001
ISR >70%, n (%) 4 (4.5) 124 (41.5) <0.001 58 (23) 70 (51.9) <0.001

Notes: Data are presented as mean * SD, median with interquartile range or n (%); p-values in bold are all <0.05.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptors; BMI, body mass index; DAPT: dual antiplatelet therapy; DBP, diastolic blood
pressure; FBG, fasting blood glucose; HDL-C, high-density lipoprotein cholesterol; ISR, in-stent restenosis; LDL-C, low-density lipoprotein-cholesterol; LVEF, left ventricular
ejection fraction; MCV, mean corpuscular volume; MPV, mean platelet volume; PCI, percutaneous coronary intervention; SBP, systolic blood pressure; Sll, systemic immune-

inflammation index; SIRI, systemic inflammation response index.
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Figure | The effects of SIRI and SIl on the prevalence of patients with an ISR >50% (A) and an ISR >70% (B).
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ISR >50% showed a significant increase in the use of bare-metal stents and a decrease in the proportion of oral dual antiplatelet

agents and drug-eluting stents. In addition, it is noteworthy that the group with an ISR >50% had significantly higher SIRI and SII
than the group with an ISR <50% (Figure 2A).

Table 2 Baseline Characteristics of the Patients with ISR >50% versus ISR <50% and ISR >70% versus ISR <70%

ISR <50% ISR >50% p-value ISR <70% ISR >70% p-value
Male, n (%) 147 (65) 113 (70.2) 0.288 173 (66.8) 87 (68.0) 0.817
Age (years) 61.52+9.21 62.03£9.77 0.602 61.55+9.26 62.10+9.81 0.456
BMI (kg/m?) 26.07+3.84 26.36+3.73 0.442 25.99+3.67 26.58+4.02 0.222
SBP (mmHg) 130.75+18.45 131.65+16.71 0.626 131.06+18.87 131.26+15.25 0.981
DBP (mmHg) 75.58+9.97 75.77+10.54 0.853 75.77£10.27 75.43+10.09 0.545
Smoking, n (%) 37 (16.4) 54 (33.5) <0.001 50 (19.3) 41 (32) 0.005
Drinking, n (%) 40 (17.7) 48 (29.8) 0.005 53 (20.5) 35 (27.3) 0.129
Hypertension, n (%) 159 (70.4) 117 (72.7) 0.619 181 (69.9) 95 (74.2) 0.375
Diabetes, n (%) 107 (47.3) 90 (55.9) 0.097 122 (47.1) 75 (58.6) 0.033
Previous stroke, n (%) 24 (10.6) 15 (9.3) 0675 23 (8.9) 16 (12.5) 0.266
Chest pain after PCI 201 (88.9) 150 (93.2) 0.158 231 (89.2) 120 (93.8) 0.146
Laboratory examination
White blood cell (x10%/L) 5.91(4.80-6.62) 6.34(4.87-7.32) 0.022 5.57(4.73-6.49) 6.52(5.35-7.89) <0.001
Neutrophil (x10%/L) 3.59(2.79-4.16) 3.98(2.92-4.58) 0.015 331(2.71-4.07) 4.10(3.34-4.89) <0.001
Lymphocyte (x10°/L) 1.73(1.32-2.04) 1.77(1.33-2.13) 0375 1.63(1.32-2.04) 1.71(1.32-2.12) 0.469
Monocyte (x10%/L) 0.37(0.30-0.43) 0.40(0.31-0.46) 0.024 0.34(0.29-0.42) 0.40(0.35-0.49) <0.001
Platelet (x10%/L) 214.20+49.85 229.60+58.29 0.006 212.23+50.44 237.56%57.06 <0.001
Hemoglobin (g/L) 13.99+1.43 14.00+1.65 0.975 14.03+1.48 13.92+1.61 0.583
MCV (fiL) 90.47+4.42 90.81+5.35 0.501 90.55+4.42 90.73%5.56 0.664
MPV (fIL) 9.75£1.00 9.86x1.02 0.281 9.81£1.02 9.77£0.99 0.873
Homocysteine (umol/L) 14.20(10.90—15.55) 15.85(1 1.40—16.40) 0229 13.10(10.90—15.70) 13.40(1 1.43-16.90) 0.240
Total cholesterol (mmol/L) 3.44+0.83 3.49£0.90 0.539 3.47+0.83 3.43+0.9d1 0.474
Triglycerides (mmoliL) 1.22(0.93-1.71) 1.35(0.94-1.89) 0.199 1.21(0.93-1.70) 4.02(0.94-1.89) 0.118
HDL-C (mmol/L) 1.06+0.77 1.03+0.24 0.338 1.07£0.25 1.00+0.22 0.002
LDL-C (mmol/L) 1.89+0.64 1.98+0.75 0.213 1.92+0.65 1.95+0.77 0.789
FBG (mmol/L) 5.66 (4.67-6.16) 5.76 (4.66-6.40) 0.534 5.15 (4.60-6.10) 5.46 (4.75-6.54) 0.033
Creatinine (umol/L) 70.85+15.28 74.63+17.35 0.024 71.12+14.98 75.05+18.36 0.052
Uric acid (umol/L) 310.41£74.25 305.02+84.43 0.507 307.05£73.45 310.44+88.32 0.793
LVEF (%) 59.95+8.30 59.441+8.63 0.562 60.14+8.07 58.9419.10 0.364
(Continued)
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Table 2 (Continued).

ISR <50% ISR >50% | p-value ‘ ISR <70% ISR 270% p-value
Medications
Aspirin, n (%) 223 (98.7) 158 (98.1) 0.674 255 (98.5) 126 (98.4) 0.989
Clopidogrel, n (%) 182 (80.5) 88 (54.7) <0.001 192 (74.1) 78 (60.9) 0.008
Ticagrelor, n (%) 42 (18.6) 68 (42.2) 0.029 63 (24.3) 47 (36.7) 0.011
DAPT, n (%) 221 (97.8) 155 (96.3) <0.001 252 (97.3) 124 (96.9) 0.814
ACEI/ARB, n (%) 85 (37.6) 54 (37.6) 0411 94 (36.3) 45 (35.2) 0.826
B blockers, n (%) 129 (57.1) 68 (42.2) 0.004 138 (53.3) 59 (46.1) 0.183
Statins, n (%) 215 (95.1) 153 (95) 0.699 245 (94.6) 123 (%6.1) 0.521
Angiographic characteristics
Bare metal stent, n (%) 8 (3.5) 19 (11.8) <0.001 14 (5.5) 13 (10.2) 0.084
Drug-eluting stent, n (%) 218 (96.5) 142 (88.2) <0.001 218 (96.5) 142 (88.2) <0.001
Stent length (mm) 22.50 (19.00-27.00) 33.00 (27.00-37.00) <0.001 23.00 (20.00-27.00) 33.00 (28.00-37.00) <0.001
Stent diameter (mm) 2.75+0.26 3.00£0.35 <0.001 2.78+0.28 3.04£0.36 <0.001
Baseline Syntax score 11.00 (10.00-13.00) 14.00 (12.50-15.50) <0.001 11.50 (10.00-13.50) 14.00 (12.50-15.50) <0.001
Coronary angiography interval (months) 27.50 (22.00-36.00) 33.00 (26.25-43.00) <0.001 29.50 (22.00-38.75) 33.00 (25.750-43.00) 0.001
SIRI 0.78 (0.52-1.06) 0.84 (0.60-1.15) 0.026 0.69 (0.48-1.02) 0.98 (0.75-1.23) <0.001
NIl 438.01 (338.40-578.20) 486.90 (359.62-664.28) 0.011 421.30 (323.58-548.84) 559.80 (413.67-692.22) <0.001

Notes: Data are expressed as mean + SD, median with interquartile range or n (%); p-values in bold are all <0.05.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptors; BMI, body mass index; DAPT, dual antiplatelet therapy; DBP, diastolic blood
pressure; FBG, fasting blood glucose; HDL-C, high-density lipoprotein cholesterol; ISR, in-stent restenosis; LDL-C, low-density lipoprotein-cholesterol; LVEF, left ventricular
ejection fraction; MCV, mean corpuscular volume; MPV, mean platelet volume; PCI, percutaneous coronary intervention; SBP, systolic blood pressure; Sll, systemic immune-
inflammation index; SIRI, systemic inflammation response index.

In Table 2, the participants were also categorized into the group with an ISR >70% (n = 161) and the group with an
ISR <70%. No significant differences in sex, age, BMI, SBP, DBP, LVEF, prevalence of hypertension, history of stroke
and proportion of chest pain after PCI were found between the group with an ISR <70% and the group with an ISR
>70%. However, compared to the ISR <70% group, the ISR >70% group had a significantly longer stent length and
coronary angiography interval, a larger stent diameter, a higher Syntax score at baseline and a higher proportion of
smokers, diabetes. A decrease in HDL-C levels was observed in the ISR >70% group. In addition, SIRI and SII levels
were significantly increased in the group with an ISR >70% compared to those in the group with an ISR <70%
(Figure 2B).

Associations of Preoperative SIRI and SII with Other Cardiovascular Risk Factors

A Spearman correlation analysis was performed to examine the relationships between preoperative SIRI and SII and
other cardiovascular risk factors. The results are shown in Table 3. SIRI showed a positive correlation with BMI, white
blood cell count (r = 0.534, p < 0.001), platelet count (r = 0.117, p = 0.022), homocysteine (r = 0.143, p = 0.005), uric
acid (r = 0.107, p = 0.035) and creatinine (r = 0.120, p = 0.018). Conversely, SIRI showed a negative correlation with
HDL-C (r=-0.304, p <0.001) and LVEF (r =—0.175, p = 0.001). SII showed a positive correlation with white blood cell
count (r = 0.380, p < 0.001), platelet count (r = 0.534, p < 0.001) and FBG (r = 0.140, p = 0.006), and a negative
correlation with HDL-C (r = —0.190, p < 0.001), hemoglobin (r = —0.140, p = 0.006), mean corpuscular volume (r =
—0.198, p < 0.001), and mean platelet volume (r = —0.135, p = 0.008).

Associations of SIRI and SlI with the Risk of ISR in Univariate and Multivariate Analyses
Logistic regression analyzes were performed to further investigate the association between preoperative SIRI and SII and the
risk of ISR >50% and ISR >70%. Univariate logistic regression analyzes revealed that a 1-unit increase in SIRI and SII, when
treated as a continuous variable, was significantly associated with an increased incidence of ISR >50% (SIRI: odds ratio [OR]
= 1.832, 95% confidence interval [CI] 1.165 to 2.819, p = 0.009; SII: OR = 1.002, 95% CI 1.001 to 1.003, p = 0.001). The
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Figure 2 Comparison of SIRI and Sl values between the patients with an ISR >50% and the patients with an ISR <50% (A) and comparison of SIRI and SlI values between the
patients with an ISR >70% and the patients with an ISR <70% (B).

incidence of ISR >70% also increased significantly (SIRI: OR = 4.573, 95% CI 2.636 to 7.935, p < 0.001; SII: OR = 1.003,
95% CI 1.002 to 1.005, p < 0.001). When SIRI and SII were categorized by cutoff values, patients with higher SIRI or SII had
a higher risk of ISR >50% (SIRI >0.54: OR = 1.835, 95% CI 1.105 to 3.047, p = 0.019; SII >545.29: OR = 1.997, 95% CI
1.306 to 3.054, p = 0.001). In addition, current smoking, current alcohol consumption, homocysteine and creatinine levels
were all risk factors for ISR >50% in univariate analyses (Table 4). When SIRI and SII were used as categorical variables, the
incidence of ISR >70% was higher in patients with high SIRI or SII (SIRI >0.54: OR = 14.880, 95% CI 5.317 to 41.642,

p < 0.001; SIT >545.29: OR = 3.602, 95% CI 2.303 to 5634, p < 0.001). Meanwhile, in the univariate analysis, current
smoking, diabetes, HDL-C level, creatinine level and clopidogrel use were all risk factors for ISR >70% (Table 4). In the
multivariate logistic regression models, SIRI was initially assessed as a continuous variable. As shown in Table 5, the increase
of SIRI was an independent risk factor for ISR >50% in Model 1 (OR = 1.764, 95% CI: 1.119 to 2.783, p = 0.015), Model 2
(OR =1.902, 95% CI: 1.161 to 3.117, p = 0.011) and Model 3 (OR = 1.865, 95% CI: 1.102 to 3.159, p = 0.020). When SIRI
was treated as a categorical variable, it remained an independent predictor of ISR >50% in all three models. When SII was
evaluated as a categorical variable, patients above the cutoff value showed a significantly increased risk of ISR compared to
patients below the optimal cutoff value in Model 1 (OR =2.029, 95% CI: 1.332 to 3.115, p = 0.001), Model 2 (OR = 2.254,
95% CI: 1.420 to 3.579, p=0.001) and Model 3 (OR = 2.183, 95% CI: 1.353 to 3.522, p = 0.001). This relationship remained
significant in all three models when SII was analyzed as a continuous variable. In the multivariate logistic regression models,
both SIRI and SII were independent predictors of ISR >70% when categorical variables and continuous variables were
involved (Table 6).
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Table 3 The Associations of Preoperative SIRI and Sl with
Other Cardiovascular Risk Factors

Variable SIRI Sl

r p-value r p-value
Age 0.03 0.561 —0.011 0.829
BMI 0.157 0.002 0.044 0.391
White blood cell 0.534 | <0.001 | 0.380 | <o0.001
Platelet count 0.117 0.022 0.497 | <0.001
Homocysteine 0.143 0.005 0.086 0.093
Total cholesterol —=0.111 0.03 —0.031 0.543
Triglycerides 0.083 0.103 0.069 0.178
HDL-C —0.304 | <0.001 | —0.190 | <0.001
LDL-C —0.035 | 0497 0.014 0.785
FBG 0.191 | <0.001 | 0.140 0.006
Creatinine 0.120 0.018 0.051 0.313
Uric acid 0.107 0.035 0.053 0.299
LVEF —0.175 | 0.001 | —0.094 | 0.066
Hemoglobin 0.005 0.921 —0.140 | 0.006
Mean corpuscular volume | —0.047 | 0.360 | —0.198 | <0.001
Mean platelet volume —0.057 | 0.261 —0.135 | 0.008

Notes: The p-values in bold are all <0.05.

Abbreviations: BMI, body mass index; FBG, fasting blood glucose; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein-cholesterol; LVEF,
left ventricular ejection fraction; MCV, mean corpuscular volume; MPV, mean
platelet volume; SlI, systemic immune-inflammation index; SIRI, systemic inflamma-
tion response index.

Table 4 Significant Predictors of ISR >50% and ISR >70% in Univariate Logistic Regression Analyses

Variable ISR >50% ISR >70%

Odds ratio | 95% Confidence interval p-value Variable Odds ratio | 95% Confidence interval p-value
Male 1.265 0.819-1.954 0.289 Male 1.055 0.671-1.658 0.817
Age 1.006 0.984-1.028 0.607 Age 1.006 0.984-1.029 0.590
BMI 1.021 0.968-1.077 0.441 BMI 1.041 0.985-1.100 0.158
Smoking 2.578 1.594-4.170 <0.001 Smoking 1.970 1.216-3.192 0.006
Drinking 1.975 1.222-3.93 0.005 Drinking 1.463 0.894-2.393 0.13
Hypertension 1.12 0.72-1.76 0.619 Hypertension 1.241 0.770-0.998 0.375
Diabetes 1.41 0.94-2.12 0.097 Diabetes 1.589 1.036-2.438 0.034
Previous stroke 0.865 0.438-1.706 0.675 Previous stroke 1.466 0.745-2.883 0.268
Triglycerides 1.126 0.873-1.454 0.361 Triglycerides 1.256 1.965-1.624 0.091
Total cholesterol 1.077 0.851-1.362 0.538 Total cholesterol 1.942 0.734-1.209 0.638
HDL-C 0.658 0.279-1.548 0.337 HDL-C 0.247 0.095-0.646 0.004
LDL-C 1.205 0.899-1.615 0.213 LDL-C 1.072 0.790-1.455 0.653
FBG 1.034 0.921-1.160 0.575 FBG 1112 0.988-1.252 0.079
Uric acid 0.999 0.997-1.002 0.506 Uric acid 1.001 0.998-1.003 0.689
Creatinine 1.014 1.002-1.027 0.026 Creatinine 1.015 1.002-1.028 0.027
Homocysteine 1.030 1.001-1.059 0.041 Homocysteine 1.023 0.996-1.051 0.101
LVEF 0.491 0.044-5.413 0.561 LVEF 0.191 0.016-2.290 0.191
B blockers 0.550 0.365-0.828 0.004 B-blockers 0.750 0.490-1.146 0.184
Aspirin 0.709 0.141-3.556 0.675 Aspirin 0.988 0.179-5.468 0.989
Clopidogrel 0.291 0.185-0.458 <0.001 Clopidogrel 0.544 0.347-0.855 0.008
Statins 0.978 0.385-2.490 0.964 Statins 1.406 1.495-3.992 0.593
SIRI 1.832 1.165-2.819 0.009 SIRI 4.573 2.636-7.935 <0.001

(Continued)
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Table 4 (Continued).
Variable ISR >50% ISR >70%
Odds ratio | 95% Confidence interval p-value Variable Odds ratio | 95% Confidence interval p-value
SIRI >0.54 1.835 1.105-3.047 0.019 SIRI >0.54 14.880 5.317-41.642 <0.001
Sli 1.002 1.001-1.003 0.001 Sl 1.003 1.002-1.005 <0.001
Sl >545.29 1.997 1.306-3.054 0.001 SIl >545.29 3.602 2.303-5.634 <0.001

Notes: The p-values in bold are all <0.05.The p-values in bold are all <0.05.
Abbreviations: BMI, body mass index; FBG, fasting blood glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein-cholesterol; LVEF, left

ventricular ejection fraction; Sll, systemic immune-inflammation index; SIRI, systemic inflammation response index.

Table 5 Significant Predictors of ISR >50% in Multivariate Logistic Regression Analyses

Odds 95% Confidence p-value Odds 95% Confidence p-value
ratio interval ratio interval
Model | Model |
SIRI, per I-unit increase 1.764 1.119-2.783 0.015 Sll, per I-unit increase 1.002 1.001-1.003 0.001
SIRI <0.54 Reference Sl <545.29 Reference
SIRI >0.54 1.781 1.066-2.977 0.028 Sl >545.29 2.029 1.322-3.115 0.001
Model 2 Model 2
SIRI, per I-unit increase 1.902 1.161-3.117 0.011 SIl, per I-unit increase 1.002 1.001-1.003 0.001
SIRI <0.54 Reference Sl £545.29 Reference
SIRI >0.54 1.739 1.003-3.016 0.049 Sl >545.29 2.254 1.420-3.579 0.001
Model 3 Model 3
SIRI, per I-unit increase 1.865 1.102-3.159 0.020 SIl, per I-unit increase 1.002 1.001-1.003 0.001
SIRI <0.54 Reference Sl £545.29 Reference
SIRI >0.54 1.619 0.905-2.896 0.105 Sl >545.29 2.183 1.353-3.522 0.001

Notes: Model |: adjusted for age, sex and BMI; Model 2: adjusted for variables with a p-value < 0.05 in the univariate analysis as well as age, sex and BMI; Model 3: adjusted
for all variables in Model 2 plus hypertension, diabetes, previous stroke, HDL-C, LDL-C and LVEF. The p-values in bold are all <0.05.
Abbreviations: Sll, systemic immune-inflammation index; SIRI, systemic inflammation response index.

Table 6 Significant Predictors of ISR >70% in Multivariate Logistic Regression Analyses

Odds 95% Confidence p-value Odds 95% Confidence p-value
ratio interval ratio interval
Model | Model |
SIRI, per I-unit increase 4.491 2.567-7.858 <0.001 SIl, per I-unit increase 1.003 1.002—1.005 <0.001
SIRI <0.54 Reference Sl £545.29 Reference
SIRI >0.54 15.026 5.343-42.259 <0.001 Sl >545.29 3.617 2.305-5.678 <0.001
Model 2 Model 2
SIRI, per I-unit increase 4.230 2.329-7.683 <0.001 SIl, per I-unit increase 1.003 1.002—-1.005 <0.001
SIRI <0.54 Reference Sl <545.29 Reference
SIRI >0.54 13.434 4.661-38.718 <0.001 SIl >545.29 3.534 2.198-5.682 <0.001
Model 3 Model 3
SIRI, per I-unit increase 4411 2.395-8.122 <0.001 SIl, per I-unit increase 1.003 1.002—1.005 <0.001
SIRI <0.54 Reference Sl £545.29 Reference
SIRI >0.54 13.489 4.680-38.881 <0.001 SIl >545.29 3.586 2.207-5.824 <0.001

Notes: Model I: adjusted for age, sex and BMI; Model 2: adjusted for variables with a p-value < 0.05 in the univariate analysis as well as age, sex and BMI; Model 3: adjusted

for all variables in Model 2 plus hypertension, previous stroke, LDL-C and LVEF. The p-values in bold are all <0.05.

Abbreviations: Sll, systemic immune-inflammation index; SIRI, systemic inflammation response index.
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Receiver Operating Characteristic Curves

ROC were used to assess the predictive values of SIRI and SII for ISR >50%. SIRI could provide a mild predictive value
for ISR >50%, with an AUC of 0.57 (95% CI: 0.51 to 0.62, p = 0.026). The optimal cutoff value for SIRI was set at 0.54,
yielding a sensitivity of 84.5% and a specificity of 27% in predicting ISR >50% (Figure 3A and Table 7). As shown in
Figure 3A and Table 7, the ROC analysis revealed that the SII could provide a mild predictive value for ISR >50% with
an AUC of 0.58 (95% CI: 0.52 to 0.64, p = 0.011). The optimal cutoff value was 545.29 (sensitivity: 44.1%,
specificity: 71.7%).

Similarly, ROC analysis was performed to assess the predictive ability of SIRI and SII for ISR >70%. The optimal
cutoff value for SIRI was 0.67, with a sensitivity of 85.9%, specificity of 48.6% and an AUC of 0.70 (95% CI: 0.65 to
0.75, p <0.001). The optimal cutoff value for SII was determined to be 454.88 with a sensitivity of 71.1%, a specificity of
59.8% and an AUC of 0.70 (95% CI: 0.64 to 0.75, p <0.001) (Figure 3B and Table 7).

We analyzed the predictive values of SIRI and SII for ISR >50% and ISR >70% in patients with high SIRI and SII
using ROC analysis. Figure 3C and Table 7 show that SIRI and SII could not provide predictive value for ISR >50% in
patients with high SIRI and SII. The optimal cutoff value for SIRI was 1.05, with a sensitivity of 24.6%, a specificity of
93.7%, and an AUC of 0.53 (95% CI: 0.43 to 0.62, p = 0.62). The optimal cutoff value for SII was 476.40, with
a sensitivity of 27.5%, a specificity of 92.1%, and an AUC of 0.55 (95% CI: 0.45 to 0.65, p = 0.32). ROC analysis was
performed to assess the predictive power of SIRI and SII for ISR >70% (Figure 3D and Table 7). The optimal cutoff
value for SIRI was 1.63, with a sensitivity of 21.6%, specificity of 81.7%, and an AUC of 0.53 (95% CI: 0.43 to 0.62, p =
0.62). The optimal cutoff value for SII was determined to be 885.42 with a sensitivity of 27.5%, a specificity of 92.1%,
and an AUC of 0.55 (95% CI: 0.45 to 0.65, p = 0.32).
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Figure 3 Receiver operating characteristic (ROC) curve analysis of SIRI and Sll for prediction of ISR >50% (A) and ISR >70% (B) in all patients undergoing percutaneous
coronary intervention, and ROC curve analysis of SIRI and SlI for prediction of ISR >50% (C) and ISR >70% (D) in patients with high SIRI and SII.
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Table 7 Predictive Value of SIRI and SlI for ISR

Variable Cutoff AUC Sensitivity Specificity Youden 95% CI p-value
value (%) (%) index

Predictive value of SIRI and SII for ISR >50%.

SIRI 0.54 0.57 84.5 27 0.12 0.51-0.62 0.026
Sl 545.29 0.58 44.1 71.7 0.16 0.52-0.64 0.011

Predictive value of SIRI and SII for ISR >70%.

SIRI 0.67 0.70 85.9 48.6 0.35 0.65-0.75 <0.001
NI 454.88 0.70 71.1 59.8 0.31 0.64-0.75 <0.001

Predictive value of SIRI and SlI for ISR >50% in patients with high SIRI and SII.

SIRI 1.05 0.53 24.6 93.7 0.36 0.43-0.62 0.62
Sil 476.40 0.55 27.5 92.1 0.39 0.45-0.65 0.32

Predictive value of SIRI and SlI for ISR >70% in patients with high SIRI and SII.

SIRI 1.63 0.53 21.6 8l1.7 0.18 0.43-0.62 0.62
NI 885.42 0.55 27.5 92.1 0.20 0.45-0.65 0.32

Predictive value of SIRI and SlI for ISR >50% in patients with unstable angina.

SIRI 0.54 0.51 88.1 19.1 0.07 0.45-0.58 0.702
Sl 543.19 0.53 45.8 64.2 0.10 0.46-0.60 0.392

Predictive value of SIRI and SlI for ISR >70% in patients with unstable angina.

SIRI 0.67 0.65 89.1 40.2 0.29 0.59-0.72 <0.001
NI 447.78 0.66 75.0 528 0.28 0.60-0.73 <0.001

Predictive value of SIRI and Sl for ISR >50% in patients with acute myocardial infarction

SIRI 1.05 0.69 45.5 90.9 0.36 0.52-0.86 0.063
Sl 476.40 0.67 62.7 727 0.39 0.50-0.84 0.096

Predictive value of SIRI and SII for ISR >70% in patients with acute myocardial infarction.

SIRI 1.00 0.73 56.3 83.3 0.40 0.57-0.90 0.019
Sl 476.40 0.71 68.8 75 0.44 0.54-0.87 0.035

Notes: The p-values in bold are all <0.05.
Abbreviations: AUC, area under curve; Cl, confidence Interval; Sll, systemic immune-inflammation index; SIRI, systemic inflammation
response index.

In addition, we analyzed the predictive values of SIRI and SII for ISR >50% and ISR >70% in patients with unstable angina
using ROC analysis. The optimal cutoff value for SIRI was set at 0.54, yielding a sensitivity of 88.1%, a specificity of 19.1%, and
an AUC of 0.51 (95% CI: 0.45 to 0.58, p = 0.702) in predicting ISR >50%. SII also failed to provide a predictive value for ISR
>50% with an AUC of 0.53 (95% CI: 0.46 to 0.60, p = 0.392). The optimal cutoff value was 543.19 (sensitivity: 45.8%,
specificity: 64.2%) (Figure 4A and Table 7). SIRI could provide a mild predictive value for ISR >70%, with an AUC of 0.65
(95% CI: 0.59 to 0.72, p < 0.001). The optimal cutoff value for SIRI was set at 0.67, yielding a sensitivity of 89.1% and
a specificity of 40.2% in predicting ISR >70%. The optimal cutoff value for SII was set at 447.78, yielding a sensitivity of 75%,
a specificity of 52.8%, and an AUC of 0.66 (95% CI: 0.60 to 0.73, p < 0.001) in predicting ISR >70% (Figure 4B and Table 7).

We then analyzed the predictive values of SIRI and SII for ISR >50% and ISR >70% in patients with acute myocardial
infarction using ROC analysis. The results showed that at an optimal cutoff value of 1.05 for SIRI, the sensitivity for predicting
ISR >50% was 45.5%, the specificity was 90.9% and the AUC was 0.69 (95% CI: 0.52 to 0.86, p = 0.063). When SII had an
optimal cutoff value of 476.40, the sensitivity was 62.7%, the specificity was 72.7%, and the AUC was 0.67 (95% CI: 0.50 to
0.84, p=0.096) (Figure 4C and Table 7). As shown in Figure 4D and Table 7, SIRI and SII could provide predictive values for
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Figure 4 Receiver operating characteristic (ROC) curve analysis of SIRI and SlI for prediction of ISR >50% (A) and ISR >70% (B) in patients with unstable angina, and ROC
curve analysis of SIRI and Sl for prediction of ISR >50% (C) and ISR >70% (D) in patients with acute myocardial infarction.

ISR >70% in patients with acute myocardial infarction. The optimal cutoff value for SIRI was 1.00, with a sensitivity of
56.3%, a specificity of 83.3%, and an AUC of 0.73 (95% CI: 0.57 to 0.90, p = 0.019). The optimal cutoff value for SII was
476.40, with a sensitivity of 68.8%, a specificity of 75% and an AUC of 0.71 (95% CI: 0.54 to 0.87, p = 0.035).

Discussion

This study provided several interesting results. First, patients with an ISR >50% or >70% had higher SIRI and SII values
than patients with an ISR <50% or <70%. Second, there was a significant association between SIRI and SII and several
cardiovascular disease risk factors. Third, in the adjusted model, both continuous and categorical SIRI and SII variables
were independently associated with an increased risk of ISR. Finally, an SIRI value above 0.54 predicted ISR >50% with
a sensitivity of 84.5% and a specificity of 27%, and an SIRI above 0.67 predicted ISR >70% with a sensitivity of 85.9%
and a specificity of 48.6%. Accordingly, an SII above 545.29 predicted an ISR >50% with a sensitivity of 44.1% and
a specificity of 71.7%, and an SII above 454.88 predicted an ISR >70% with a sensitivity of 71.1% and a specificity of
59.8%. Previous studies have emphasized the importance of SIRI and SII in various cardiovascular diseases. To our
knowledge, this study is the first to demonstrate a strong association between SIRI and ISR.

Previous studies have shown that neutrophil granulocytes play a crucial role in the inflammatory response in
cardiovascular disease via several mechanisms. They can secrete various cytokines, chemokines and proteolytic
enzymes, leading to endothelial cell injury, leukocyte aggregation, infarct enlargement and increased tissue
ischemia.?>?° The activation of monocytes and their transformation into lipid-laden macrophages is a necessary process
in the development of atherosclerotic lesions.?® Conversely, lymphocytes have a regulatory function in inflammation and
may have an inhibitory effect on atherosclerosis.”> %’ A relatively low lymphocyte count in patients with coronary artery
disease is independently associated with a poorer prognosis.”®?° Therefore, the SIRI, calculated as (monocyte count x
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neutrophil count) / lymphocyte count, is closely related to the occurrence and prognosis of cardiovascular disease. When
the functionality of platelets, neutrophils and lymphocytes is taken into account, SII can be associated with the risk of
coagulation and inflammation in cardiovascular events. Several studies have demonstrated a link between SII, SIRI and
cardiovascular disease. Jin’s study, with an average follow-up of 10 years, indicated an increased incidence of myocardial
infarction associated with elevated SIRI. In addition, the study showed that elevated SIRI and SII were associated with an
increased risk of hemorrhagic and ischemic stroke subtypes and an increased risk of all-cause mortality.'” Another cohort
study with a follow-up of 20 years discovered a strong association between SIRI as a novel composite inflammatory
index and cardiovascular mortality and all-cause mortality.>® Zhang et al concluded that SIRI performed better than
neutrophil-lymphocyte ratio, platelet-lymphocyte ratio, lymphocyte-monocyte ratio and red blood cell distribution width
in predicting stroke prognosis.’' Candemir et al found that SII is a risk factor for atherosclerosis and suggested that SII
may be a better predictor of coronary artery disease severity than measures such as neutrophil-to-lymphocyte ratio and
platelet-to-lymphocyte ratio.>* In addition, SIRI has been shown to predict the presence of atrial fibrillation in patients
with ischemic stroke and is also associated with poor short-term prognosis in patients with ischemic stroke who have
atrial fibrillation.**-*

As a comprehensive index, SIRI and SII are less influenced by factors such as change in body fluids. Compared to
traditional individual blood cell counts, they better reflect the body’s systemic inflammatory response. Few studies have
investigated the relationship between these two measures and the ISR, but the relationship between various components such
as neutrophils, monocytes, lymphocytes, the lymphocyte-monocyte ratio and the neutrophil-lymphocyte ratio and the ISR has
been widely discussed.?>*® The mechanism of ISR is multifactorial, with inflammation and endothelial dysfunction playing an
important role.*”*7*® Two recent studies on the relationship between SII and ISR suggest that SII is independently associated
with an increased risk of ISR after PCI in patients with acute coronary syndrome and may serve as an independent predictive
indicator of ISR.'** In our study, we found a strong association between high SIRI and SII levels and ISR, further confirming
the possible link between systemic inflammation and the occurrence and development of ISR. We hypothesize that SIRI and
SII may trigger inflammation and oxidative stress, leading to endothelial dysfunction and subsequent ISR. This suggests that
by assessing the systemic inflammatory response, we can identify patients at higher risk of ISR before surgery, which has
important clinical implications for deciding whether more aggressive interventional measures are needed to prevent ISR. In
our study, diabetes had a borderline significant effect on ISR >50% (OR = 1.41, 95% CI: 0.94 to 2.12, p = 0.097). Meanwhile,
diabetes is a risk factor for ISR>70% (OR = 1.589, 95% CI: 1.036 to 2.438, p = 0.034). We hypothesize that this result may be
related to the standard use of medications to protect against atherosclerosis and the tight control of blood glucose in diabetic
patients. We also found that SIRI and SII have some predictive value for predicting ISR >50%. Using ROC curve analysis, we
determined an AUC of 0.57 and 0.58 for SIRI and SII, respectively. We increased the criteria for restenosis to 70% and found
that the AUC for SIRI and SII to predict ISR >70% was 0.70 and 0.71, respectively.

Although the diagnostic power is relatively low, we believe this is due to the limited sample size in our study. Further
studies with a larger number of patients are needed to validate our results and further evaluate the potential clinical
application of SIRI and SII in practice.

Conclusion

The preoperative SIRI and SII values can be used as independent predictors of ISR. An increase in preoperative SIRI and
SII levels can significantly predict ISR and may serve as a useful screening tool to implement interventional measures
based on the patient’s risk of ISR after stent implantation.
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