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Objective: This study aimed to investigate the prognostic value of systemic immune inflammation index (SII) concerning long-term
outcomes in patients with the three-vessel disease (TVD) after revascularization in a large cohort.

Methods: In total, 3561 TVD patients who had undergone revascularization between 2013 and 2018 were included in the study.
Patients were divided into the low SII (<694.3 x 10°/L) (n = 2556, 71.8%) and the high SII (>694.3 x 10°/L) group (n = 1005, 28.2%).
The C-index, net reclassification improvement (NRI), and integrated discrimination improvement (IDI) were calculated to assess
whether the addition of SII to a baseline model with traditional risk factors improved the accuracy of cardiac event prediction. The
primary outcome was the frequency of major adverse and cerebrovascular events (MACCE). The secondary outcome was the
incidence of all-cause death.

Results: After 2.4 years of follow-up, the Cox proportional hazard regression model analysis displayed that high SII was indepen-
dently associated with an increased risk of developing future MACCE (hazard ratio [HR] 1.65, 95% confidence interval [CI] 1.23—
2.21, p = 0.001) and all-cause death (HR: 2.96; 95% CI: 1.19-7.32, p = 0.019). The addition of SII significantly improved the
reclassification beyond the baseline model with traditional risk factors (MACCE: NRI, 0.115; p = 0.0001; all-cause death: NRI, 0.369;
p = 0.0001). Reclassification with the addition of SII also demonstrated an IDI of 0.0022 (p = 0.006) in MACCE and 0.0033 (p =
0.014) in all-cause death.

Conclusion: In TVD patients after revascularization, increased SII is an independent prognostic factor for long-term outcomes of
MACCE and death. Compared to traditional risk factors, SII improved the risk prediction of major cardiovascular events in TVD
patients who underwent revascularization.
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Introduction

As a distinct and severe type of coronary artery disease (CAD), three-vessel disease (TVD) presents in nearly 30% of
CAD npatients. Characterized by significant stenosis in all three major coronary arteries, TVD is one of the biggest
challenges in coronary intervention.' TVD Patients are at the highest risk for cardiovascular adverse events in CAD.?
Revascularization has been found to lead to long-term benefits among TVD patients.’

Scientific evidence has depicted that inflammation plays an important role in atherosclerotic CAD pathogenesis.
Recently, emerging data have shown that some inflammation and immune indices based on the complete blood count,
such as platelet-lymphocyte ratio (PLR) and neutrophil-lymphocyte ratio (NLR), provide useful information for predict-
ing future adverse cardiovascular events in patients with CAD.** Systemic immune inflammation index (SII) is a new
parameter for assessing inflammation. Essentially, it is a composite inflammatory indicator that combines three sig-
nificant immune cells, namely, neutrophils, lymphocytes, and platelets. Recently, SII has been proposed to assess both
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inflammatory and immune status,® is considered an excellent indicator of local immune response and systemic inflam-
mation. Initially, SII was used to assess the prognosis of cancer patients.” Recently, several studies have reported SII to
be associated with adverse outcomes in cardiovascular disease patients, such as chronic heart failure, atrial fibrillation,
and peripartum cardiomyopathy.®'°

Compared with single-vessel disease, TVD patients have a more prominent inflammatory state. Additionally, TVD confers
an almost two-fold higher risk of mortality, which is a significant risk factor for worse outcomes.'""'* However, the relation-
ship between SII and clinical outcomes in TVD patients was still unexplored. Therefore, this study aimed to investigate the

prognostic value of SII concerning long-term outcomes in TVD patients after revascularization in a large cohort.

Methods
Study Population

In our institution, 13,890 patients underwent coronary angiography between January 2013 and December 2018. Out of
these 13,890 patients, 4308 (31.0%) were TVD patients. The exclusion criteria comprised patients receiving medical
therapy alone, patients with malignant tumors, immune disease, severe liver diseases, and renal failure, as well as
clinically evident acute or chronic inflammation. In total, 3561 TVD patients undergoing revascularization were included
in this study. Revascularization includes percutaneous coronary intervention (PCI) or coronary artery bypass graft
surgery (CABG).” Study participants were categorized into 2 groups according to preprocedural SII (694.3 x 10°/L) as
determined by the receiver operating characteristics (ROC) curve analysis.'*'* Baseline demographics, procedural
characteristics, and in-hospital outcome data were collected from medical records and compiled in a dedicated database.
Data on long-term clinical outcomes were obtained by telephone interviews with patients or their relatives, outpatient
visits, and hospital readmissions.

Ethics

This single-center, retrospective observational study was approved by the Ethics Committee of the First Affiliated
Hospital of Dalian Medical University (Ethics No: YJ-KY-FB-2021-10). Study protocols were consistent with the
Declaration of Helsinki. All participants provided their written informed consent.

Procedures
Coronary interventions were performed according to the current standard guidelines. All patients were pre-treated with
aspirin and clopidogrel prior to catheterization. During the procedure, unfractionated heparin (100 U/kg) was administered to
all patients; the use of glycoprotein IIb/Illa inhibitors was left to the discretion of the medical team. Post dilatation was
performed with additional balloons to ensure optimum stent apposition. All deployed stents were drug-eluting stents (DES).
After DES implantation, dual-antiplatelet medications were administered for a minimum of 12 months.'>'® CABG
procedures could be done with or without extracorporeal circulation, and use of arterial conduits was encouraged.

Definition and Endpoints

TVD was defined as angiographic stenosis of > 50% in all three main coronary arteries, including the left anterior
descending, left circumflex, and right coronary arteries, with or without the involvement of the left main artery. SII was
calculated as absolute peripheral neutrophil count x platelet count/lymphocyte count.® The primary endpoint was set as major
adverse cardiac and cerebrovascular events (MACCE), consisting of all-cause death, myocardial infarction (MI), repeat
revascularization, stroke, and readmission for angina pectoris or heart failure. All-cause death was the secondary outcome.

Statistical Analysis

Kolmogorov—Smirnov test was used to test normality. Continuous variables were expressed as mean + standard deviation
or median and interquartile ranges and compared using Student’s ¢-test or Mann—Whitney U-test. Categorical variables
were expressed as numbers and percentages. Chi-square or Fisher’s exact tests were used to evaluate the differences.
Survival-free of adverse events was calculated by the Kaplan-Meier analysis and compared using the Log rank test.
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Three models were used to evaluate potential confounders’ effects on the association between SII level and long-term
outcomes. Model 1 adjusted for age and sex; Model 2 adjusted for age, sex, hypertension, diabetes, and chronic kidney
disease (CKD); and Model 3 adjusted for age, sex, hypertension, diabetes, CKD, lipid profile, left ventricular ejection
fraction (LVEF), and acute coronary syndrome (ACS). The ROC curve analysis was used to evaluate the sensitivity and
specificity of the SII for predicting MACCEs (Figure 1). The area under the curve (AUC) was utilized as a measure of
the predictive accuracy of SII. To assess for improvements in the accuracy of adverse cardiac event predictions after
adding SII to a baseline model with traditional risk factors (ie, age, sex, hypertension, and diabetes), the C-index, net
reclassification improvement (NRI), and integrated discrimination improvement (IDI) were calculated. All two-sided
P values < 0.05 were considered statistically significant. All statistical analyses were conducted using SPSS version 24.0

and R version 4.1.3.

Results

Baseline and Procedural Characteristics

The study participants were divided into low SIT (<694.3 x 10°/L) (n = 2556, 71.8%) and high SII (>694.3 x 10°/L)
groups (n = 1005, 28.2%). 3401 (95.5%) patients underwent PCI and 160 (4.5%) patients were treated with CABG.
Table 1 summarizes the characteristics of the cohort. Patients with higher SII had a significantly higher incidence of
CKD, ACS, and in-hospital death, as well as higher baseline white blood cell (WBC), neutrophil, lymphocyte, platelet

ROC curve
100

80 —
> 60—
=
:‘5
c
()]
n

40 —

20 — AUC = 0.598

0 I T I I
0 20 40 60 80 100

100-Specificity

Figure 1 A ROC curve analysis to determine the predictive value of SIl for major adverse cardiac and cerebrovascular events (MACCE) with 63% sensitivity and 71%
specificity.
Abbreviations: AUC, area under the curve; ROC, receiver operating curve; Sll, systemic immune-inflammation index.
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Table | Baseline Clinical, Angiographic, and Procedural Characteristics and in-Hospital
Outcome in Patients with TVD After Revascularization According to Sli

Sl < 694.3 (n = 2556) Sl > 694.3 (n = 1005) P value
Age, years 64.3 £ 10.0 64.6 + 10.6 0.092
Male 1862 (72.8) 720 (71.6) 0.468
Smoking 1064 (41.6) 367 (36.5) 0.005
Hypertension 1698 (66.4) 653 (65.0) 0.409
Diabetes 987 (38.6) 397 (39.5) 0.625
Dyslipidemia 2015 (78.8) 798 (79.4) 0.708
CKD 205 (8.0) 145 (14.4) <0.001
Prior Ml 95 (3.7) 34 (34) 0.632
Prior PAD 111 (4.3) 25 (2.5) 0.009
Prior cerebrovascular disease 293 (11.5) 113 (11.2) 0.853
SBP, mm Hg 139 +22 134 + 24 <0.001
DBP, mm Hg 8l x 17 79+ 13 <0.001
WBC, 10°/L 691+ 1.88 9.86 + 3.21 <0.001
Neutrophil counts, 10°/L 3.99 + 1.33 7.63 £295 <0.001
Lymphocyte counts, 10%/L 2.19£0.77 1.47 + 0.54 <0.001
Hemoglobin, g/L 139.8 + 19.6 137 + 21 0.008
Platelet counts, 10%/L 202 + 50 236 + 66 <0.001
NLR 1.96 + 0.78 6.0l £ 457 <0.001
PLR 100 + 33 179 + 87 <0.001
C-reactive protein, mg/L 38+ 18 3.68 + 1.96 0.651
Fasting blood glucose, mmol/L 72+32 9.0+58 <0.001
TC, mmol/L 498 + 1.27 493+ 1.24 0.771
HDL-C, mmol/L 1.25 + 0.34 1.19 £ 0.27 0.033
LDL-C, mmol/L 2.94 + 0.90 2.89 + 0.84 0.548
Triglyceride, mmol/L 1.97 + 1.44 1.71 £ 1.01 0.012
Creatinine clearance, mL/min 92 £ 25 87 + 128 <0.001
LVEF, % 544+ 78 520 %93 <0.001
Acute coronary syndrome 825 (32.3) 440 (43.8) <0.001
LMT involvement 287 (11.2) 107 (10.6) 0618
SYNTAX score 249 £99 25.1 £ 10.1 0.623
Contrast volume, mL 190 + 66 181 + 63 0.013
In-hospital death 23 (0.9) 23 (2.3) 0.001
Abbreviations: CKD, chronic kidney disease; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; LMT, left main trunk; LVEF, left ventricular ejection fraction; MI, myocardial
infarction; NLR, neutrophil-lymphocyte ratio; PAD, peripheral artery disease; PLR, platelet-lymphocyte ratio; SBP, systolic
blood pressure; Sll, systemic immune-inflammation index; SYNTAX: Synergy between Percutaneous Coronary Intervention
with Taxus and Cardiac Surgery; TC, total cholesterol; TVD, three-vessel disease; WBC, white blood cell.
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levels, NLR and PLR on admission, but a lower incidence of smoking and a history of peripheral artery disease.
However, they had lower levels of blood pressure, glucose, LVEF, low-density lipoprotein cholesterol (HDL-C),
triglyceride, and hemoglobin. There were no differences between the groups regarding the prevalence of comorbidities,
including smoking, hypertension, diabetes, and dyslipidemia. Additionally, insignificant differences were found in
C-reactive protein (CRP) and the SYNTAX score.

Association Between Sl and Outcomes

The median follow-up period was 2.4 (1.1 to 4.1) years. In the higher SII group, there were 268 (26.7%) MACCEs,
comprising 25 (2.5%) all-cause deaths, 101 (10%) MI, 170 (16.9%) repeat revascularizations, 117 (11.6%) angina
pectoris readmissions, 86 (8.6%) heart failure readmissions, and 14 (1.4%) nonfatal strokes. The Cox proportional hazard
regression model analysis revealed that high SII was independently associated with increased risk of developing future
MACCE (hazard ratio [HR] 1.65, 95% confidence interval [CI] 1.23-2.21, p = 0.001), all-cause death (HR: 2.96; 95%
CI: 1.19-7.32, p = 0.019), repeat revascularization (HR: 1.95; 95% CI: 1.38-2.76, p < 0.001), pectoris readmission (HR:
1.77; 95% CI: 1.19-2.63, p = 0.004), heart failure readmission (HR: 1.78; 95% CI: 1.02-3.10, p = 0.041) and stroke (HR:
5.81; 95% CI: 1.69-19.97, p = 0.005) except for MI (HR: 1.27; 95% CI: 0.71-2.27, p = 0.420) after adjusting for age,
gender, hypertension, diabetes, CKD, lipid profile, LVEF, and the presence of ACS during enrolment according to the
multivariable Model 3 (Table 2). Furthermore, the association between MACCE and SII remained significant in multi-
variable Model 1 and Model 2. Moreover, Kaplan-Meier analysis revealed that patients with high SII had higher MACCE
rates than patients with low SII in the long-term follow-up (Table 2, Figure 2).

Table 2 Association Between Sl and Adverse Events in Patients with TVD After Revascularization

Events (n%) Model | Model 2 Model 3
HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value
All-cause death
Sl < 694.3 53 (2.1) Reference Reference Reference
SIl =2 694.3 25 (2.5) 1.31 (0.81-2.11) 0.262 1.34 (0.81-2.17) 0.228 2.96 (1.19-7.32) 0.019
Myocardial infarction
Sl < 694.3 249 (9.7) Reference Reference Reference
SIl =2 694.3 101 (10) 1.30 (1.03-1.64) 0.026 1.32 (1.04-1.67) 0.021 1.27 (0.71-2.27) 0.420
Repeat revascularization
Sl < 694.3 478 (18.7) Reference Reference Reference
Sl 2 694.3 170 (16.9) 1.16 (0.97-1.39) 0.087 1.20 (1.00-1.43) 0.041 1.95 (1.38-2.76) <0.001
Angina pectoris readmission
Sl < 694.3 370 (14.5) Reference Reference Reference
SIl 2 694.3 117 (11.6) 1.03 (0.83-1.27) 0.763 1.07 (0.87-1.32) 0.498 1.77 (1.19-2.63) 0.004
Heart failure readmission
Sl < 694.3 165 (6.5) Reference Reference Reference
SIl 2 694.3 86 (8.6) 1.58 (1.21-2.05) 0.001 1.53 (1.17-2.00) 0.002 1.78 (1.02-3.10) 0.041
(Continued)
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Table 2 (Continued).

Events (n%) Model | Model 2 Model 3
HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Stroke
Sl < 694.3 25 (1.0) Reference Reference Reference
Sl = 694.3 14 (1.4) 1.23 (1.06—1.41) 0.004 1.75 (0.89-3.41) 0.100 5.81 (1.69-19.97) 0.005
MACCE
Sl < 694.3 697 (27.3) Reference Reference Reference
Sl = 694.3 268 (26.7) 1.23 (1.06-1.41) 0.004 1.25 (1.08-1.44) 0.002 1.65 (1.23-2.21) 0.001

Notes: Model |: covariates were adjusted for age and sex. Model 2: covariates were adjusted for age, sex, hypertension, diabetes and chronic kidney
disease. Model 3: covariates were adjusted for age, sex, hypertension, diabetes, chronic kidney disease, lipid profile, left ventricular ejection fraction and
acute coronary syndrome.

Abbreviations: Cl, confidence interval(s); HR, hazard ratio; MACCE, major adverse cardiac and cerebrovascular events; Sll, systemic immune-
inflammation index; TVD, three-vessel disease.

Adding Sl to Baseline Model for Prediction of Outcomes

The addition of SII to a baseline model with traditional risk factors led to improvements in the prediction of MACCE (p
< 0.001), all-cause death (p < 0.001), MI (p < 0.001), repeat revascularization (p = 0.003) and heart failure readmission
(p < 0.001), as demonstrated by the significantly increased C-index. The addition of SII significantly improved
reclassification beyond the baseline model with traditional risk factors (MACCE: NRI, 0.115; p = 0.0001; all-cause
death: NRI, 0.369; p = 0.0001). Reclassification adding SII also indicated an IDI of 0.0022 (p = 0.006) in MACCE and
0.0033 (p = 0.014) in all-cause death, suggesting that the addition of SII leads to a significantly improved predictive

value than traditional risk factors in TVD patients after revascularization (Table 3).

Discussion
To the best of our knowledge, this is the first study analyzing the ability of SII to predict clinical outcomes among
patients with TVD after revascularization. Based on the findings, increased SII is directly related to the incidence of
MACCEs and long-term mortality rates in these patients.

Chronic inflammation is known to be a major contributor to atherosclerotic CAD. As the first inflammatory cell
involved in plaque formation, neutrophils attract leukocytes and promote foam cell formation.!” Additionally, peripheral
lymphopenia during MI has been noted as a sign of severe response to MI. Higher platelet counts may be related to worse

MACCE All-cause death
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g — Sl1<694.3 — SlI<694.3
g 807 — SlI>=694.3 — Sl >=694.3
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S 40+ s
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>4 Log rank p = 0.003 Log rank p = 0.183
=
0 1 I 1 1 70 1 1 1 1
0 2 4 6 8 0 2 4 6 8
Follow-up (Years) Follow-up (Years)
No. at risk No. at risk
Sl < 694.3 2556 1559 743 242 53 Sl <694.3 2556 1543 728 236 52
Sl >=694.3 1005 546 229 68 9 SIl>=694.3 1005 539 224 65 9

Figure 2 Kaplan—Meier analysis for major adverse cardiac and cerebrovascular events (MACCE) (A) and all-cause death (B) in patients with TVD after revascularization.
Abbreviations: Sll, systemic immune-inflammation index; TVD, three-vessel disease.
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Table 3 Evaluation of Predictive Models for Adverse Events Using the C-Index, NRI and IDI
C-index (95% CI) P value NRI (95% CI) P value IDI (95% CI) P value
All-cause death
Traditional risk factors 0.63 (0.57-0.70) Reference Reference - Reference -
Traditional risk factors + S| 0.69 (0.62-0.76) <0.001 0.3697 (0.1472-0.5921) 0.001 0.0033 (7e-04 — 0.006) 0.014
Myocardial infarction
Traditional risk factors 0.60 (0.57-0.63) Reference Reference - Reference -
Traditional risk factors + S| 0.64 (0.61-0.68) <0.001 0.2141 (0.1041-0.3241) <0.001 0.0041 (0.0018-0.0065) <0.001
Repeat revascularization
Traditional risk factors 0.53 (0.50-0.55) Reference Reference - Reference -
Traditional risk factors + S| 0.53 (0.51-0.56) 0.003 0.0985 (0.019-0.178) 0.015 0.0021 (7e-04 — 0.0035) 0.003
Angina pectoris readmission
Traditional risk factors 0.49 (0.46-0.52) Reference Reference - Reference -
Traditional risk factors + S| 0.47 (0.45-0.50) 0.133 0.1251 (0.0334-0.2169) 0.007 0.0018 (6e-04 — 0.003) 0.002
Heart failure readmission
Traditional risk factors 0.59 (0.55-0.63) Reference Reference - Reference -
Traditional risk factors + S| 0.74 (0.71-0.78) <0.001 0.2632 (0.1356-0.3909) <0.001 0.0082 (0.002-0.0145) 0.009
Stroke
Traditional risk factors 0.53 (0.43-0.64) Reference Reference - Reference -
Traditional risk factors + S| 0.55 (0.45-0.64) 0.289 0.06 (—0.2428-0.3628) 0.697 0 (—5e-04 — 5e-04) 0910
MACCE
Traditional risk factors 0.56 (0.54-0.58) Reference Reference - Reference -
Traditional risk factors + SlI 0.59 (0.57-0.62) <0.001 0.1155 (0.0426-0.1883) 0.001 0.0022 (6e-04 — 0.0037) 0.006

Notes: Traditional risk factors included age, gender, hypertension and diabetes mellitus.
Abbreviations: C-index, concordance index; Cl, confidence interval; HR, hazard ratio; IDI, integrated discrimination improvement; HR, hazard ratio; MACCE, major
adverse cardiac and cerebrovascular events; NRI, net reclassification improvement; Sll, systemic immune-inflammation index.

outcomes by demonstrating the increased release of inflammatory mediators. Increased platelet activation leads to
destructive inflammatory responses and a prothrombotic state.'® In particular, neutrophil extracellular traps can induce
numerous prothrombotic effects, including platelet adhesion, activation, and aggregation,'® which may lead to thrombosis
and increase the risk of acute complications such as stroke. Evidence shows that platelet adhesion to vessel walls enhances
leukocyte recruitment and precedes atherosclerotic plaque invasion by leukocytes, initiating atheroprogression.’

The NLR and the PLR have been introduced as novel markers. NLR has been reported as an independent predictor of
cardiovascular events and mortality in ST-segment elevation myocardial infarction (STEMI).* A meta-analysis demon-
strated that in STEMI patients who were treated with PCI, higher PLR before the procedure was associated with poor in-
hospital and long-term prognosis.”’ In addition to the NLR and PLR, platelets play an important role in the pathogenesis
of CAD and ACS. Neutrophils, platelets and the cytokines they produce are mainly related to non-specific immune
responses, while lymphocytes are considered to be mainly related to specific immune pathways. Remarkably, the SII,
a relatively novel inflammatory marker combining platelet, neutrophil, and lymphocyte counts, can better reflect the
immune and inflammatory state of the body than NLR and PLR which are typically developed from two cells or any one

of these other markers in isolation.” Therefore, SII is superior to other systemic inflammation index in prognostic
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assessment of CAD. CRP has been proven to be associated with increased relative risks of cardiovascular events in ACS
patients.”> However, CRP is not specific and is affected by many factors. The SII is thought to be more specific than
CRP.’ In addition, the SII has been widely reported to be associated with poor outcomes in patients with various
malignancies.

Among CAD patients, those with TVD have the highest risk for cardiovascular adverse events. Based on multi-
variable analysis, our previous studies have reported that clinical descriptors such as diabetes mellitus, low LVEF of
40%, and left main coronary artery disease were independent predictors of MACCE in TVD patients. Recently, several
studies have reported that SII was independently associated with contrast-induced nephropathy development after PCI in
patients with non-STEMI, coronary collateral circulation formation in stable CAD or mortality in patients with chronic
heart failure.'®**-** However, in the current literature, there is no prior clinical study demonstrating the prognostic value
of SII for long-term outcomes in TVD patients after revascularization. An early, simple, inexpensive clinical or
laboratory marker must be identified for these high-risk patients.

In this study, various multivariable Cox regression analysis models were generated to assess the independent
effects of the SII and outcomes of TVD patients after revascularization after adjusting for other potential confounders.
The addition of SII to the clinical model improved the predictive power for adverse cardiovascular events in TVD
patients after revascularization via the C-index. Additionally, it improved the reclassification of the subjects into
different risk categories by performing the NRI and IDI. Based on our findings, the inflammatory status indicated by
SII is an effective parameter in predicting MACCEs in TVD patients after revascularization. The present study might
be the first to demonstrate the good predictive value of SII for MACCEs in TVD patients undergoing
revascularization.

Aspirin and statins have been displayed to decrease thrombosis and inflammation indirectly. Therefore, these are often
used before procedures to reduce cardiovascular events.>> Recently, Ridker et al reported that anti-inflammatory therapy
targeting interleukin-1p significantly reduced the rate of cardiovascular events in patients with previous MI.?® Further
studies are required to determine whether anti-inflammatory therapy can reduce the occurrence of clinical adverse events
in TVD patients with a high level of SII after revascularization.

As a simple and inexpensive index that can be easily calculated from complete blood count (CBC) parameters, SII is
a practical and reliable indicator. Therefore, it can be widely used to predict recovery rates and assist clinicians in rapidly
identifying high-risk patients with worse prognoses for adverse cardiovascular events. Our study suggests that TVD
patients with a high SII count after revascularization should be carefully evaluated for further clinical monitoring and
treatment.

Limitations

First, the major limitation of this study was its single-center observational design. Despite the use of multivariable
analysis, there may have been certain unmeasured confounders that could have affected the study results. Second, we
calculated SII only once at admission and did not monitor changes of SII during the study period.

Conclusion

In TVD patients after revascularization, increased SII is an independent prognostic factor for long-term outcomes of
MACCE and death. Compared to traditional risk factors, SII improved the risk prediction of major cardiovascular events
in TVD patients who underwent revascularization. Therefore, as an easy and practical indicator, SII has the potential to
help clinicians identify high-risk patients.

Abbreviations
SII, systemic immune-inflammation index; TVD, three-vessel disease; PCI, percutaneous coronary intervention;
MACCE, major adverse and cerebrovascular events; CAD, coronary artery disease.
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