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ABSTRACT

Objective

To evaluate the correlation between the inflammatory intensity, as indicated by the systemic inflammatory index (SII),

and the severity of coronary artery disease (CAD) in patients with chronic kidney disease (CKD).

Methods

A total of 280 CKD patients who underwent coronary angiography were enrolled. CAD was evaluated using the Gen-

sini score (GS). Patients were divided into the low, medium and high SII groups according to the tertiles of the SII values. Logist-
ic regression analysis was conducted to analyze the relationship between SII and GS. The cutoff points for the sensitivity and spe-
cificity of SII in predicting GS were estimated by performing the receiver operating characteristic curve analysis.

Results Patients in the higher SII group had a higher prevalence of CAD (P = 0.013). In addition, the high SII group had more pa-
tients with complex CAD (triple-vessel disease and/or left main coronary artery stenosis) and chronic total occlusion lesions, and
more patients required revascularization (P < 0.05). Correlation analysis suggested a positive relationship between SII and GS, and
in comparison to neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio, SII displayed a stronger correlation with GS (r=
0.332, P < 0.001). Multifactorial logistic regression analysis revealed that SII is independently associated with the severity of CAD
(adjusted OR = 1.14, 95% CI: 1.08-1.21, P < 0.01), particularly among elderly patients (age > 65 years). Receiver operating charact-
eristic curve analysis indicated that the optimal cutoff value for SII in predicting severe coronary artery stenosis (GS > 60) was 6.01
(sensitivity: 76.30%, specificity: 53.50%), with an area under the curve (AUC) of 0.705 (95% CI: 0.642-0.768, P< 0.001), which was sta-
tistically significantly better than platelet-to-lymphocyte ratio (AUC = 0.646, 95% CI: 0.579-0.713, P < 0.001) and neutrophil-to-lym-

phocyte ratio (AUC = 0.643, 95% CI: 0.574-0.712, P < 0.001).

Conclusions

In patients with CKD, Sl is independently associated with the severity of CAD, especially in individuals aged 65 ye-

ars or older. Furthermore, SII functions as a predictive marker for the severity of coronary lesions.

oronary artery disease (CAD) is a leading

cause of worldwide morbidity and mortali-

ty, with the mortality rate for CAD currently

standing at 27% and continuing to rise."" CAD is one of

the most common complications and the leading cause

of death in chronic kidney disease (CKD) patients.” In

CKD patients, the risk of cardiovascular disease death is

a staggering 30 times higher than that observed in the

general population.”! Therefore, early assessment of the

severity of CAD in CKD patients and the identification of

modifiable risk factor are crucial for improving patient
outcomes.

CAD is an inflammatory condition of the arterial wall
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characterized by the development of atherosclerotic pl-
aques in the epicardial arteries.” Nowadays, it is well es-
tablished that CAD and CKD share similar epidemiolog-
ical risk factors and common underlying molecular pa-
thways. Chronic low-grade systemic inflammation has
been proposed as the major unifying pathophysiological
process in the development of both diseases.” Various
inflammatory reaction markers have shown their inde-
pendent predictive value for CAD and are strongly asso-
ciated with CAD prognosis.””" The correlation between
monocyte-lymphocyte ratio,!""! neutrophil-to-lymphoc-
yte ratio (NLR)" and platelet-to-lymphocyte ratio (PLR)
and the severity of CAD has been confirmed in previous
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research.""” It has also been shown that NLR was an pre-
dictor of short- and long-term mortality after revascula-
rization for ST-segment elevation myocardial infarcti-
on.["! Recently, the systemic inflammatory index (SII),
which combines neutrophil count, lymphocyte count and
platelet count, has been proposed as a comprehensive in-
dicator reflecting a patient’s inflammatory and immune
status, initially applied to predict cancer prognosis."*"!
More recently, its association with cardiovascular disea-
ses has garnered significant attention. Studies have fo-
und that SII can predict adverse cardiovascular events in
CAD patients."””! Furthermore, inflammation has been
shown to be associated with adverse cardiovascular ou-
tcomes in the CKD population."”” Elevated SII levels
are an independent risk factor for increased mortality
in CKD patients, which improves risk prediction for lo-
ng-term prognosis over traditional risk factors.”!

However, the adverse effects of contrast agents on the
kidneys have limited the assessment of CAD. In recent
years, there has been a growing number of recent stud-
ies dedicated to finding non-invasive indicators for eval-
uating CAD in patients with CKD. This study aimed to
explore the potential correlation between the SII and se-
verity of coronary artery stenosis, with the goal of offer-
ing new predictors for high-risk CAD patients in clinical
practice. To assess the severity of CAD in this study in a
more relevant manner, the Gensini score (GS) was used
to accurately reflect the degree of total coronary athero-
sclerosis burden.

METHODS

Study Population

Our population is represented by CKD patients un-
dergoing nonurgent coronary angiography who did not
undergo dialysis at Beijing Shijitan Hospital, Capital
Medical University, Beijing, China from January 2021 to
January 2023. CKD was considered to have a history of
renal failure (requiring specialist follow-up and/or spec-
ific treatment) or an estimated glomerular filtration rate
(eGFR) of less than 60 mL/min per 1.73 m” at admission,
as defined by the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) formula.” The following ex-
clusion criteria were applied: (1) acute myocardial inf-
arction; (2) prior coronary artery bypass grafting or per-
cutaneous coronary intervention; (3) presence of heart
diseases beyond CAD, such as myocarditis, valvular dis-
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eases, and severe heart failure (left ventricular ejection
fraction < 30%); (4) severe hepatic dysfunction; (5) in the
infectious phase or recovery phase of various acute and
chronic infections; (6) thyroid disorders, tuberculosis, in-
flammatory bowel disease, autoimmune diseases, and
hematological disorders; and (7) incomplete clinical data.
Medical histories were obtained by reviewing the pa-
tients” electronic medical records and included age, sex,
ethnicity, history of smoking, alcohol consumption, hy-
pertension, diabetes mellitus (DM), dyslipidemia, his-
tory of renal insufficiency and history of dialysis, sys-
tolic blood pressure and diastolic blood pressure within
1 h of admission, and diagnosis and treatment during
hospitalization. Hypertension was defined as systolic bl-
ood pressure > 140 mmHg and/ or diastolic blood pres-
sure > 90 mmHg or the need for antihypertensive medi-
cation. The diagnosis of DM was based on a previous hi-
story of DM treated with or without drug therapies, fast-
ing glycemia > 126 mg/dL, random glycemia > 200 mg/
dL or glycated hemoglobin (HbA1c) > 48 mmol/mol
(6.5%). Dyslipidemia was defined as total cholesterol >
240 mg/ dL, serum triglycerides > 150 mg/dL, high-de-
nsity lipoprotein cholesterol (HDL-C) < 40 mg/dL, low-
density lipoprotein cholesterol (LDL-C) 2160 mg/dL, or
diagnosis/treatment of dyslipidemia.

In this study, a total of 280 patients were screened. The
study protocol was approved by the Institutional Review
Board of Beijing Shijitan Hospital (No.sjtky11-1x-2023
(019)), Capital Medical University, Beijing, China, and
written informed consent was obtained from all patients.

Laboratory Measurements

Before coronary angiography, we collected and veri-
fied patients’ baseline characteristics from medical re-
cords. Under fasting conditions (usually on the second
morning after admission), blood samples for biochemic-
al tests were routinely collected from the antecubital vein
within the same time window. The levels of white blood
cells, neutrophils, hemoglobin, platelets, albumin, blood
urea nitrogen, serum creatinine (SCr), eGFR, uric acid,
total cholesterol, triglycerides, HDL-C, LDL-C, corrected
calcium, HbAlc, thyroid-stimulating hormone, free trii-
odothyronine, and free thyroxine were measured using a
fully automated biochemical analyzer. The SII was cal-
culated as platelets count X neutrophil /lymphocyte ratio.
NLR was calculated by dividing the absolute neutrophil
count by the absolute lymphocyte count. PLR was calcu-
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lated by dividing the absolute platelet count by the abso-
lute lymphocyte count.

Coronary Angiography

Coronary angiography was performed using an X-ray
system according to the standard Judkins technique by
at least two experienced clinicians, and all patients si-
gned the informed consent form. CAD was defined as at
least 50% stenosis of the vessel lumen diameter in one of
the main coronary arteries (the right coronary artery, the
left circumflex coronary artery, or left anterior descend-
ing coronary artery). The severity of CAD was evaluated
by the GS.” The GS™ of CAD is the product of the sten-
osis score of each coronary artery and the coronary seg-
ment score.

Diseased coronary vessels were categorized as single,
double, and triple-vessel stenosis based on the number of
stenotic vessels among the left anterior descending art-
ery, left circumflex artery, and right coronary artery. Pa-
tients with stenosis > 50% in diameter in the left main cor-
onary artery (LMCA) were diagnosed with LMCA sten-
osis. Complex CAD was defined as triple-vessel disease
and/or LMCA. Chronic total occlusion (CTO) was def-
ined as arteries with atherosclerotic luminal narrowing
resulting in TIMI grade 0 flow for over 3 months based
on angiographic findings or the duration of patient sy-

mptoms and clinical presentation.””

Statistical Analysis

The data were analyzed using SPSS 26.0 (SPSS Inc.,
IBM, Armonk, NY, USA). Continuous variables were re-
ported as mean + SD, non-normally distributed varia-
bles as medians (interquartile range), and categorical va-
riables as counts (percentages). Group comparisons for
normally distributed continuous variables were perfo-
rmed using one-way analysis of variance, while for non-
normally distributed continuous variables, the Kruskal-
Wallis H test was applied. The Pearson’s chi-squared test
was utilized for comparing categorical variables across
groups. Spearman’s correlation test assessed correlation.
Univariate and multivariate logistic regression analyses
were executed to assess factors influencing the severity of
CAD. The sensitivity and specificity cutoff points for pr-
edicting a high GS level by SII were determined through
receiver operating characteristic (ROC) curve analysis.
Statistical significance was defined as a P-value < 0.05.
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RESULTS

Clinical Characteristics of the Participants

Among the 280 CKD patients, the mean age was 74.02
£10.65 years, 133 patients (47.50%) were male, and the
mean eGFR value was 46.01 mL/min per 1.73 m”. They
were classified into three groups according to the tertiles
of SII: patients with SII < 5.252 were included in the low
SII group (n = 93), patients with 5.252 < SII < 8.226 were
included in the medium SII group (n = 94) and patients
with SII > 8.226 were included in the high SII group (n=
93). The baseline characteristics of patients are summa-
rized in Table 1.

Patients with elevated SlI levels had higher blood ur-
ea nitrogen, SCr, and lower eGFR (all P< 0.05). Patients
with higher SII levels had higher proportion of CAD (P
=0.013). The mean GS levels for the three groups were
37.11 £ 38.52,41.71 + 38.67 and 57.99 £ 37.53, respectively;
and the correlation between the SII level and GS was sig-
nificant (= 0.001). In addition, the high SII group had mo-
re patients with triple-vessel disease and CTO lesions (P
< 0.05), and more patients required revascularization (P
=0.031). LMCA lesions were not significantly different in
the three groups of patients. There were no significant di-
fferences of other variables among these groups (P> 0.05).

Factors Related to CAD

In this study, the severity of coronary artery stenosis
was assessed based on the GS and the coronary angiog-
raphy results. According to Table 1, as the levels of SII in-
creased, the GS increased (P= 0.001). Spearman correla-
tion analysis showed that HbAlc (r=0.141, P= 0.018), pl-
atelet (r=0.165, P=0.006), PLR (r=0.244, P< 0.001), NLR
(r=0.276, P<0.001) and SII (r= 0332, P< 0.001) were posit-
ively related to GS, while eGFR (r=-0.185, P= 0.002) exh-
ibited a negative correlation with GS (Table 2). Notably,
SII demonstrated the strongest correlation. Higher SII
levels were associated with a greater incidence of comp-
lex CAD, as illustrated in Figure 1. As shown in Figure 2,
higher SII levels were observed in the CAD group com-
pared to the non-CAD group (P= 0.025). It's worth not-
ing that the SII levels in the acute coronary syndrome
(ACS) group were higher than those in the stable CAD
group, although the difference was not statistically sig-
nificant (P> 0.05).
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Table1 Baseline clinical characteristics.

Variables Low SII group (n = 93) Medium SII group (n = 94) High SII group (n = 93) P-value
Age, yrs 73.48 £10.20 73.99 £10.37 74.58 £11.42 0.782
Male 42 (37.63%) 42 (50.00%) 49 (54.84%) 0.471
Han nationality 90 (98.92%) 91 (94.68%) 89 (95.70%) 0.898
Systolic blood pressure, mmHg 137.68 + 21.19 140.18 + 21.39 136.98 + 27.03 0.615
Diastolic blood pressure, mmHg 79.40 +12.39 78.22+11.92 76.37 +16.14 0.311
Comorbidities and medical history
Smoking 27 (22.58%) 26 (31.91%) 34 (38.71%) 0.368
Alcohol intake 9 (22.58%) 16 (31.91%) 19 (38.71%) 0.120
Hypertension 77 (84.95%) 86 (89.36%) 80 (86.02%) 0.207
Diabetes mellitus 40 (47.31%) 49 (45.74%) 55 (61.29%) 0.088
Dyslipidemia 84 (93.55%) 90 (92.55%) 87 (93.55%) 0.333
Laboratory parameters
SII, % 3.80+0.95 6.65 +0.09 14.47 £10.46 <0.001
Hemoglobin, g/dL 128.05 +16.37 122.07 £22.31 122.85 +18.88 0.074
Albumin, g/dL 38.74+3.91 38.74 + 4.60 38.12+4.32 0.522
Blood urea nitrogen, mmol/L 8.27+2.34 9.68 +3.06 10.30 +£3.47 <0.001
Serum creatinine, pmol/L 110.91 + 28.24 130.09 + 48.20 127.71 £ 41.05 0.002
eGFR’, mL/min per 1.73 m* 49.80 +8.94 43.95 +11.57 4432 +£11.12 <0.001
Uric acid, pmol/L 408.01 £123.09 430.31 £121.38 447.16 £ 107.06 0.076
Total cholesterol, mmol/L 4.09 £0.91 445 +1.38 423+1.23 0.123
Triglyceride, mmol/L 1.67 +0.88 1.93 +£1.29 1.82+1.01 0.250
High-density lipoprotein cholesterol, mmol/L 1.02+0.23 1.07£0.24 0.99 £0.25 0.059
Low-density lipoprotein cholesterol, mg/dL 2.67 £0.82 2.83 £1.05 2.78 £0.98 0.495
Corrected calcium, mmol/L 2.33+0.12 2.34 £0.08 2.33+£0.11 0.771
HbAlc, % 6.70 +1.30 7.00 +1.45 6.99 +1.25 0.227
Thyroid-stimulating hormone, ulU/mL 3.25+3.10 519 +£15.22 2.58 £2.49 0.129
Free triiodothyronine, pg/mL 2.52+0.51 243 +£0.49 2.39+0.38 0.175
Free thyroxine, ng/dL 1.24+0.25 1.24+0.28 1.32+£0.25 0.062
Coronary procedural information
Coronary artery disease 74 (79.57%) 84 (89.36%) 87 (93.55%) 0.013
Gensini score 37.11 +38.52 41.71 £ 38.67 57.99 +37.53 0.001
Single vessel disease 20 (21.51%) 22 (23.40%) 18 (19.35%) 0.796
Double vessel disease 24 (25.81%) 17 (18.09%) 24 (25.81%) 0.352
Triple-vessel disease 30 (32.26%) 45 (47.87%) 45 (48.39%) 0.041
Left main coronary artery 4 (4.30%) 5 (5.32%) 11 (11.83%) 0.096
Chronic total occlusion 6 (6.45%) 18 (19.15%) 24 (25.81%) 0.002
Revascularization 56 (60.22%) 68 (72.34%) 72 (77 42%) 0.031

Data are presented as means * SD or n (%). Refer to calculate using the CKD-EPI formula. eGFR: estimated glomerular filtration rate; SII:

systemic inflammatory index.

Ordered Logistic Regression Analysis of Coronary

Artery Stenosis

Univariate and multivariate logistic regression analys-
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is of the association between SII and the severity of co-
ronary artery in patient with CKD are shown in Table 3.
In univariate regression analysis, SII was associated with
the severity of CAD [odds ratio (OR) =1.17, 95% CI: 1.11-

965



JOURNAL OF GERIATRIC CARDIOLOGY

RESEARCH ARTICLE

Table 2 Correlation between continuous variables and the severity of coronary artery lesions.

Parameter r P-value
Age -0.039 0.514
eGFR -0.185 0.002
High-density lipoprotein cholesterol -0.112 0.062
Low-density lipoprotein cholesterol -0.019 0.756
HbAlc 0.141 0.018
Platelet 0.165 0.006
Neutrophil-to-lymphocyte ratio 0.276 <0.001
Platelet-to-lymphocyte ratio 0.244 <0.001
SII 0.332 <0.001

eGFR: estimated glomerular filtration rate; SII: systemic inflammatory index.

P <0.05
P <0.05
1.0 1
Non-complex lesion
0.8 Complex lesion
P =10.025
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group group group
Figure1l Bar graph showing the relationship between SII and
the proportion of complex coronary artery disease (triple-vessel
disease and/or left main coronary artery) among patient with ch-
ronic kidney disease. Comparison of the proportions of complex
coronary artery lesions across the low, medium, and high SII grou-

ps using one-way analysis of variance. SII: systemic inflammato-
6 B
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0

ry index.
i P =0.008
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Figure2 Comparison of systemic inflammatory index levels ac-
ross the chronic kidney disease groups in non-CAD patients (n=
35), patients with stable CAD (n="75), and patients with ACS (n=
170). ACS: acute coronary syndrome; CAD: coronary artery dise-
ase.
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1.24, P<0.001]. Moreover, even after adjustment for con-
founders in the multiple regression analysis, such as ge-
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nder, age, hypertension, DM, dyslipidemia, blood urea
nitrogen, SCr, eGFR, uric acid, HDL-C and HbA1c, SII
levels remained to be independently associated with the
severity of CAD (OR =1.14, 95% CI: 1.08-1.21, P< 0.001).

Patients were further categorized based on age (< 65
years or 2 65 years), gender (female or male) and eGFR
(<45 mL/min per 1.73 m” or > 45 mL/min per 1.73 m’). As
shown in Table 4, univariate logistic regression analysis
revealed a significant and positive correlation between
SII and GS in the older patient subgroup (OR =1.18, 95%
CI: 1.11-1.26, P< 0.001). This association retained its stat-
istical significance even after adjusting for potential con-
founding factors (OR =1.17, 95% CI: 1.10-1.25, P< 0.001).
However, in the younger patient subgroup, this associ-
ation did not reach statistical significance. It is worth not-
ing that these correlations persisted across both eGFR
and gender subgroups, and they remained significant ev-
en after controlling for confounding variables.

The Diagnostic Value of SIL in CAD and Coronary Sten-
osis Severity

Using ROC curves, we compared the ability of the SII
to predict severe coronary artery stenosis (GS > 60) in di-
fferent patient groups. As depicted in Figure 3A, the SII
demonstrated predictive value in both male and female
patients. But the SII exhibited a stronger predictive value
in female patients than in male patients. The area under
the curve (AUC) for SIl in female patients was 0.736 (95%
CI: 0.650-0.872, P< 0.001), while in male patients, it was
0.670 (95% CI: 0.577-0.763, P< 0.001). As shown in Fig-
ure 3B, for patients aged > 65 years, the AUC was 0.722
(95% CI: 0.651-0.792, P=0.036). Conversely, for patien-
ts aged < 65 years, the SII had no predictive value with
the AUC of 0.644 (95% CI: 0.487-0.800, P= 0.072). As sh-
own in Figure 3C, the AUC was 0.685 (95% CI: 0.600-
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Table 3 Univariate logistic regression analysis for variables associated with Gensini score.

Univariate analysis

Multivariate analysis

Factor

OR (95% CI) P-value OR (95% CI) P-value
Male 1.54 (1.00-2.38) 0.051 1.72 (0.94-3.14) 0.081
Age 1.00 (0.98-1.02) 0.845 1.00 (0.98-1.03) 0.792
Hypertension 1.94 (1.01-3.71) 0.046 1.55 (0.77-3.13) 0.220
Diabetes mellitus 2.55 (1.64-3.97) <0.001 1.61 (0.91-2.83) 0.101
Dyslipidemia 1.65 (0.69-3.94) 0.256 1.38 (0.54-3.56) 0.501
siI 117 (1.11-1.24) <0.001 1.14 (1.08-1.21) <0.001
Hemoglobin 0.99 (0.98-1.00) 0.135 - -
Blood urea nitrogen 1.16 (1.07-1.25) <0.001 1.05 (0.94-1.16) 0.395
Serum creatinine 1.01 (1.00-1.01) 0.007 0.99 (0.98-1.01) 0.481
eGFR 0.97 (0.95-0.99) 0.006 0.98 (0.93-1.02) 0.336
Uric acid 1.00 (1.00-1.00) 0.028 1.00 (1.00-1.00) 0.595
High-density lipoprotein cholesterol 0.40 (0.16-0.99) 0.046 0.75 (0.28-2.03) 0.572
Low-density lipoprotein cholesterol 1.04 (0.83-1.31) 0.705 - -
HbAlc 1.30 (1.09-1.53) 0.003 1.13 (0.92-1.39) 0.248

Adjusted for gender, age, hy{)ertension, diabetes mellitus, dyslipidemia, platelet, blood urea nitrogen, serum creatinine, eGFR, uric acid,
high-density lipoprotein cholesterol and HbAlc. eGFR: estimated glomerular filtration rate; SII: systemic inflammatory index.

Table 4 Logistic regression analysis to assess the correlation between systemic inflammatory index and Gensini score in different

populations.
Factor Univariate analysis Multivariate analysis
OR (95% CI) P-value OR (95% CI) P-value
Age
<65 1.11 (0.96-1.28) 0.153 1.11 (0.95-1.30) 0.175
265 1.18 (1.11-1.26) <0.001 1.17 (1.10-1.25) <0.001
Gender
Male 1.14 (1.06-1.23) 0.001 1.13 (1.05-1.22) 0.001
Female 7.21 (2.74-18.99) <0.001 1.19 (1.08-1.30) <0.001
eGFR
<45 1.21 (1.09-1.33) <0.001 1.21 (1.09-1.35) 0.001
=45 1.13 (1.06-1.21) <0.001 1.11 (1.03-1.19) 0.004

Adjusted for age, sex, diabetes mellitus, hypertension, and dyslipidemia. eGFR: estimated glomerular filtration rate.

0.769, P< 0.001) in severe CKD patients (eGFR =45 mL/
min per 1.73 m’). And for patients with eGFR < 45 mL/
min per 1.73 m’, the AUC was 0.692 (95% Cl: 0.589-0.794,
P<0.001). In Figure 3D, among all included patients, SII
had an AUC of 0.705 (95% CI: 0.642-0.768, P< 0.001) to pr-
edict high GS in patients with CKD, which was statistic-
ally significantly better than PLR (AUC = 0.646, 95% CI:
0.579-0.713, P< 0.001) and NLR (AUC = 0.643, 95% ClI:
0.574-0.712, P< 0.001). The optimal cutoff value for diag-
nosis based on the SII was 6.01, with sensitivity of 76.30%
and specificity of 53.50%.
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DISCUSSION

This study revealed that within the population of in-
dividuals with CKD, the SII is independently linked to
the severity of CAD. This association is especially pron-
ounced among elderly patients (aged 65 years or older).
Furthermore, SII exhibited predictive capabilities for the
severity of coronary stenosis.

Atherosclerosis is now considered not just a disorder
of cholesterol accumulating within the vessel walls, but
also a persistent, dynamic and inflammatory process in
the vasculature." Similarly, persistent low-grade infla-
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Figure 3 Comparison of receiver operating characteristic curves across gender (A), age (B), eGFR (C), and various variables (D) illu-
strates the predictive ability of SII for severe coronary stenosis. AUC: area under the curve; eGFR: estimated glomerular filtration rate;

NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; SII: systemic inflammatory index.

mmation and immune dysfunction are now considered
hallmark features of CKD and are associated with mor-
tality in these patients.” Many novel inflammation ma-
rkers, such as the NLR and PLR, have been demonstr-
ated to reflect the extent of systemic inflammation.”” Th-
ese markers are correlated with the severity, prognosis,
and presence of CAD. Kaya, et al™! showed that NLR is
a predictor of severe atherosclerosis and may aid in ri-
sk stratification for CAD. Similarly, Kurtul, et al™ con-
firmed a significant association between PLR and the
severity and complexity of atherosclerosis in ACS pati-
ents. Furthermore, these markers have recently been st-
udied as simple and feasible new prognostic inflamma-
tion markers associated with adverse cardiovascular ou-
tcomes.” ! However, Tamaki, et al** suggested that a
combination of NLR and PLR is more valuable than the
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single marker. Based on the evidence presented, the SII,
which combines lymphocyte, neutrophil and platelet co-
unts, may provide a relatively comprehensive reflection
of the balance between the body’s inflammation and im-
mune status.” Previous research has confirmed that SII
is a more accurate predictor of adverse outcomes in cer-
vical and colorectal cancer patients compared to NLR
and PLR."*I Recently, Candemir, et al””’ demonstrated
that, compared to NLR and PLR, SII has higher predic-
tive value in assessing the severity of CAD, and SII can
also predict major cardiovascular events after coronary
intervention treatment."! Based on the evidence presen-
ted, we hypothesized and demonstrated a higher pre-
valence of coronary heart disease in CKD patients with
elevated SII levels. More importantly, a higher SII level
was identified as an independent risk factor for the se-
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verity of CAD (adjusted OR =114, 95% CI: 1.08-1.21, P<
0.001). High SII levels were associated with complex
CAD and the occurrence of CTO, and a greater likeliho-
od of needing revascularization therapy. Correlation an-
alysis indicated that SII has a stronger correlation with
GS compared to PLR and NLR, and ROC curve analysis
revealed that SII has a stronger predictive ability for the
degree of coronary artery stenosis compared to PLR and
NLR.

The mechanism underlying this phenomenon may be
an increase in neutrophils and platelets caused by sys-
temic inflammation, as well as a reduction in lympho-
cytes induced by elevated cytokines. Neutrophils can fa-
cilitate plaque disruption by releasing superoxide radic-
als, proteolytic enzymes, and arachidonic acid metabol-
ites. In addition, they can aggregate with platelets when
stimulated, leading to microvessel plugging and contr-
ibuting to myocardial ischemia/infarction.” Besides th-
eir role in thrombosis, platelets play a crucial connecti-
ng role in inflammation, thrombosis, and atherosclerosis
development.” Lymphocytes are another subtype of
white blood cells, and the progression of inflammation in
atherosclerotic lesions can trigger lymphocyte apoptosis.
Subsequently, atherosclerotic plaques enlarge, leading to
plaque rupture and subsequent thrombus formation."
Our study also confirmed that SII levels were higher in
CAD patients than in non-CAD patients, whether they
had ACS or stable CAD."™ Furthermore, CKD is also ch-
aracterized by a chronic inflammatory state.""! Neutro-
phils can mediate inflammation in renal injury through
various biochemical mechanisms, leading to further tis-
sue damage and impairment of renal function."” Elev-
ated neutrophil levels have been identified as a contrib-
uting risk factor for CKD.""! In adult CKD patients, inf-
lammation is associated with procoagulant and platelet
activation factors, which contribute to cardiovascular di-
sease mortality by promoting vascular calcification and
the development of endothelial dysfunction."” Previous
research has confirmed a direct correlation between in-
flammation and eGFR levels, with greater inflammation
intensity in patients with lower kidney function, reach-
ing a peak in dialysis patients."”* Similarly, our study
also indicated a statistically significant decrease in eGFR
in patients with high SII levels.

Our study unveiled a stronger association between SII
and GS in CKD patients aged 65 years or older. Further-
more, for elderly patients, SII exhibits a greater capacity
to predict severe stenosis compared to younger patients.

¥ http:/ /www.jgc301.com; jgc@jgc301.com

Accumulating evidence indicates that chronic low-grade
inflammation is one of the mechanisms underlying the
aging process, with inflammation being implicated in mo-
st typical age-related chronic diseases."” It is well estab-
lished that age is a primary risk factor for CAD occurre-
nce.") Current research has confirmed the age-depend-
ent inflammatory characteristics of coronary artery pla-
ques. Plaques in elderly coronary heart disease patients
demonstrate increased CD3" T cell infiltration and great-
er myeloperoxidase production, indicating a plaque ph-
enotype that leans toward atherogenesis and pro-infla-
mmation.”” A growing body of epidemiological studies
shows that the presence of aging significantly increases
the risk of CKD, with chronic inflammation increasingly
recognized as a key determinant of this progression."””
Notably, even in a state of health, older individuals dis-
play low-grade systemic chronic inflammation in the ab-
sence of overt infections. This suggests that as individu-
als age, their ability to control inflammation is limited,
which may serve as the foundation for impaired kidney
repair in the elderly. Microarray analysis of the human
kidney has also confirmed that with increasing age, the
renal microenvironment undergoes inflammation.""
Given the inherent risks associated with coronary an-
giography in patients presenting with CKD, the explo-
ration of noninvasive approaches for assessing CAD in
this patient population has emerged as a prominent fo-
cal point in contemporary research endeavors. Inflam-
matory markers, as noninvasive indicators, have the po-
tential to predict the severity of coronary artery lesions,
thereby offering novel opportunities for early identifica-
tion and treatment of coronary heart disease in patients
with concurrent CKD. Reducing inflammation has been
shown to be efficacious in treating atherosclerosis and
reducing cardiovascular events.!" Consequently, SIT em-
erges as a novel inflammation-related biomarker that is
both straightforward to calculate and holds significant pr-
omise. We have compelling reasons to believe that SII po-
ssesses inherent practical and clinical significance.

LIMITATIONS

There are a few limitations of this study. Firstly, this is
a retrospective study, which cannot determine the caus-
al relationship between SII and the extent of CAD. Sec-
ondly, our study did not consider treatment modalities,
which may affect SII levels and the severity of coronary
stenosis. Last but not least, this was a cross-sectional, ob-
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servational and single-center study, and we did not have
long-term follow-up records to evaluate the effect of SII
levels on the prognosis of patients.

CONCLUSIONS

In conclusion, our study reveals that the SII is indep-
endently associated with the severity of CAD, quantified
by the GS, in CKD patients, especially among the elderly.
Furthermore, elevated SII levels are correlated with a
higher incidence of complex CAD and CTO, increasing
the likelihood of requiring revascularization therapy. SII
can serve as a valuable laboratory marker for predicting
the severity of CAD in patients with CKD, and it exhib-
its superior predictive value compared to NLR and PLR.
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