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Abstract. – OBJECTIVE: Non-ST segment 
elevation myocardial infarction (NSTEMI) 
poses a significant health concern. The sys-
temic inflammation response index (SIRI), an 
emerging inflammatory marker linked to con-
ditions like stroke and cancer, has shown 
potential relevance. Inflammation’s pivotal 
role in acute coronary syndromes is well-es-
tablished, yet its specific association with 
NSTEMI and SIRI remains unexplored. This 
study aims to elucidate the correlation be-
tween SIRI and major adverse cardiovascular 
events (MACE) in patients with NSTEMI. 

PATIENTS AND METHODS: A cohort of 
935 consecutive NSTEMI patients who un-
derwent percutaneous intervention was re-
cruited. MACE was defined to encompass all-
cause death, malignant arrhythmia, and un-
planned percutaneous coronary intervention. 
The systemic inflammation response index, a 
composite metric involving three distinct in-
flammatory cell counts, was computed as the 
product of neutrophil count and monocyte 
count divided by lymphocyte count. A receiv-
er operator characteristic (ROC) curve anal-
ysis was used to define a cut-off level of SI-
RI to predict MACE. Then, the study popula-
tion was divided into two groups according to 
the cut-off SIRI level in ROC curve analysis. 
The 12-month follow-up results of the patients 
were recorded retrospectively.

RESULTS: The participants exhibited a mean 
age of 64.12. Notably, the mean SIRI level reg-
istered at 1.98 among patients experiencing 
MACE and 4.97 among others. Through rigor-
ous multivariate logistic regression analysis, 
SIRI emerged as an independent predictor of 
MACE. Further analysis via ROC curve yielded 
a sensitivity of 68% and specificity of 76% for 
MACE detection, with a SIRI cut-off of 2.3.

CONCLUSIONS: In the context of NSTEMI, 
SIRI emerges as a robust independent predic-
tor of MACE. These findings underscore the po-
tential utility of SIRI as a prognostic indicator 
for adverse cardiovascular events, enhancing 
our understanding of the disease’s pathophysi-
ological mechanisms and potential avenues for 
improved clinical management.
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Introduction

Acute coronary syndrome (ACS) is a major cau-
se of morbidity and mortality worldwide1. Non-ST 
segment elevation myocardial infarction (NSTE-
MI) is the most common subtype of ACS, and it is 
a major health concern with increasing frequency 
as a result of prolonged life expectancy2. Although 
NSTEMI has a better short-term prognosis than 
ST-segment elevation myocardial infarction (STE-
MI), its long-term prognosis is worse3,4. Thus, risk 
stratification of NSTEMI patients is essential to 
improve morbidity and mortality5.

It is well known that atherosclerosis is a chro-
nic inflammatory process6. Inflammation also 
plays a role in the etiology of ACS by destabi-
lizing atherosclerotic plaque7-9. In addition to 
local inflammation, the presence of a systemic 
inflammatory response, including activation of 
circulating cytokines, chemokines, adhesion mo-
lecules and various immune cells, has been de-
monstrated in ACS10. Previous studies11 suggest 
that markers of systemic inflammatory response 
may be predictors of adverse clinical outcomes 
such as death, arrhythmia, and recurrent myo-
cardial infarction in NSTEMI patients. In recent 
years, the role of various inflammatory markers 
such as neutrophil/lymphocyte ratio (NLR), mo-
nocyte/lymphocyte ratio (MLR) and systemic 
immune-inflammatory index (neutrophil x pla-
telet/lymphocyte), which can be easily exami-
ned in complete blood count in various patient 
groups in predicting cardiovascular events such 
as stroke and death, has been examined12-15. Re-
cently, a new parameter called systemic inflam-
mation response index (SIRI) has emerged16,17. 

European Review for Medical and Pharmacological Sciences 2023; 27: 8588-8597

M.O. OZILHAN, O. ÇAKMAK KARAASLAN, S.K. ACIKGOZ, H. SELCUK,  
M.T. SELCUK, O. MADEN

Department of Cardiology, Ankara City Hospital, Ankara, Turkey

Corresponding Author: Murat Oğuz Özilhan, MD; e-mail: moozilhan@gmail.com

Systemic inflammation response index is 
associated MACE in patients with NSTEMI



Systemic inflammation response index is associated MACE in patients with NSTEMI

8589

This index, which has three components, including 
neutrophils, monocytes and lymphocytes has been 
associated with stroke and cancer16,17. However, the-
re is no information on SIRI as an independent risk 
factor for unfavorable prognosis in NSTEMI pa-
tients. The aim of this study was to investigate the 
relationship between SIRI and major adverse car-
diovascular events (MACE) in NSTEMI patients.

Patients and Methods

Study Population
This study was planned as a single-center and 

retrospective study. The study population consi-
sted of 935 consecutive patients with NSTEMI 
who underwent percutaneous intervention betwe-
en January 2020 and February 2021. Patients with 
acute infection, chronic liver disease, chronic 
kidney disease, hematological diseases, systemic 
inflammatory and autoimmune diseases, mali-
gnancy, severe valvular heart disease and/or pro-
sthetic heart valve, patients with elevated cardiac 
enzymes who did not undergo coronary angio-
graphy, patients who received blood and blood 
product replacement in the last three months, 
and patients with antibiotic use were excluded. 
Patients who underwent coronary artery bypass 
graft (CABG) surgery as a result of coronary 
angiography were also excluded. The 12-month 
follow-up results of the patients were recorded 
retrospectively. All-cause death, malignant ar-
rhythmia, and unplanned percutaneous coronary 
intervention (PCI) were defined as MACE. Fol-
low-up of patients with MACE was terminated. 
The study protocol was approved by the Institu-
tional Ethics Committee.

Analysis of Patient’s Data and Laboratory 
Analysis

Demographic characteristics, cardiovascu-
lar risk factors and laboratory parameters were 
obtained from the hospital information system. 
Venous blood samples were collected on ad-
mission to the hospital. Complete blood count 
was measured by autoanalyzer (Atellica Hema, 
Siemens Healthineers, Erlagen, Germany). Bio-
chemical measurement was performed by a mo-
lecular analyzer (Advia 2400 Chemistry System, 
Siemens Healthineers, Erlagen, Germany) in the 
hospital biochemistry laboratory.  

Information on adverse events was obtained throu-
gh the medical record system. Transthoracic echocar-
diography was performed (Philips EPIQ7, (Philips 

Healthcare, Eindhoven, Netherlands) within 24 hours 
after PCI and left ventricular ejection fraction was 
calculated by Modified Simpson method18.

SIRI was calculated as follows: neutrophil 
count x monocyte count/lymphocyte count.

Definition 
SIRI is a combined index based on the count 

of three different inflammatory cells: neutrophils, 
monocytes, and lymphocytes. NSTEMI was de-
fined as a cardiac troponin level higher than the 
upper limit of the normal range accompanied 
by ischemic symptoms or electrocardiographic 
changes suggestive of ischemia without persistent 
ST elevation19. Patients with fasting blood glucose 
> 126 mg/dL, patients with a documented diabe-
tes mellitus (DM) diagnosis, or patients who use 
insulin or oral antidiabetics at admission were 
accepted as diabetic. Hypertension was defined 
as current antihypertensive use or a systolic blood 
pressure 140 mmHg or diastolic blood pressure ≥ 
90 mmHg. Congestive heart failure (CHF) was 
identified as a known heart failure symptoms 
affirmed with reduced left ventricular ejection 
fraction (LVEF). Patients with previous ischemic 
strokes or transient ischemic attacks were defi-
ned as having a cerebrovascular accident (CVA). 
Hyperlipidemia was identified as total cholesterol 
higher than 200 mg/dL and/or low-density lipo-
protein cholesterol higher than 130 mg/dL. 

Major adverse cardiovascular events were de-
fined as all-cause death, arrhythmia, and un-
planned PCI. Arrhythmia included documented 
non-sustained and sustained ventricular tachycar-
dia (VT) and ventricular fibrillation (VF) within 
the first year after PCI. Unplanned PCI was 
defined as those admitted to the hospital with 
suspected ACS and undergoing revascularization 
within one year of the index PCI. 

Coronary Angiography and PCI 
300 mg acetylsalicylic acid, loading dose 

P2Y12 receptor blockers, and 5,000 units of 
intravenous heparin were given before percuta-
neous coronary intervention. The treatment of 
PCI was implemented in all NSTEMI patients 
according to current guidelines5.

Statistical Analysis
All data were analyzed using the IBM SPSS 

Statistics program v.24 (IBM Corp., Armonk, 
NY, USA). The Kolmogorov-Smirnov test was 
utilized to evaluate the normality of distribu-
tion. The continuous variables were presented 
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as mean±standard deviation or median±interq-
uartile ranges as appropriate, and the catego-
rical variables were presented as numbers and 
percentages. Univariate and multivariate logistic 
regression analyses were performed to assess the 
independent predictors of MACE. Variables di-
splaying p<0.05 in the univariable analysis were 
performed in a multivariable logistic regression 
analysis. Subsequently, the study cohort was di-
vided into two distinct subgroups based on the 
determined cutoff value, as established using the 
Youden index via receiver operator characteristic 
(ROC) analysis. A ROC curve analysis was used 
to define a cut-off level of SIRI to predict MACE. 
In conclusion, the study population was divided 
into two groups according to the cut-off SIRI le-
vel in ROC curve analysis. A two-tailed p-value 
<0.05 was defined as significant.

Results

A total of 935 patients was included in the study 
(Figure 1). Patients were divided into two groups: 
patients without (group 1) and with MACE (group 
2). The mean age of the patients was 64.12, and 657 
(70.3%) of them were males. Eighty (8.5%) of the 
patients had MACE during the follow-up period. 
Baseline demographics, clinical and laboratory 
parameters are shown in Table I. There is no signi-
ficant difference in terms of gender between both 
groups. Hypertension, DM, known coronary artery 
disease (CAD), previous CVA and CHF were more 
common in group 2. Glucose, urea, creatinine, and 
total protein were higher in group 2. Albumin and 
total protein were significantly higher in group 1. 
Low-density lipoprotein cholesterol (LDL-C) level 
was higher in group 1. While the mean SIRI level 
was 2.3 in all patients, this ratio was 1.98 in group 
1 and 4.97 in group 2 (p<0.001). 

Patients were divided into two groups according 
to the cut-off SIRI level in ROC curve analysis 
(Table II). There was no significant difference 
in terms of DM, hypertension, hyperlipidemia, 
and previous CVA between both groups. Glucose, 
urea, creatinine, and LDL-C levels were signifi-
cantly higher in patients with SIRI>2.3. Prasugrel 
was not preferred as a P2Y12 inhibitor in any of 
the patients in the SIRI>2.3 group. In the SIRI>2.3 
group, diuretic drug use was significantly higher, 
and the beta-blocker use was lower. No significant 
difference was found between ACE (angioten-
sin-converting-enzyme) inhibitors or ARB (angio-
tensin receptor blocker) and statin use.

Univariate and multivariate logistic regression 
analyses were performed to assess the indepen-
dent predictors of MACE. Then, variables di-
splaying p<0.05 in the univariable analysis were 
performed in a multivariable logistic regression 
analysis (Table III). Independent predictors for 
MACE after the multivariate analysis included 
hypertension, DM, LVEF, creatinine, SIRI, and 
C-reactive protein (CRP) (Table III). 

Table IV shows MACE according to SIRI. A 
total of 80 patients (8.6%) developed MACE. It 
was observed in 26 patients (4.0%) in the SIRI 
≤ 2.3 group and 54 patients (19.1%) in the SIRI 
> 2.3 group (p<0.001). There was a signifi-
cant difference in mortality rate in both groups 
(p<0.001). No significant difference was found in 
arrhythmia and unplanned PCI. 

A receiver operating characteristic (ROC) 
analysis was used to evaluate the predictive 
level of the SIRI for MACE. The SIRI cut-off 
value calculated by ROC analysis in predicting 
MACE was 2.3 (specificity 76%, sensitivity 
68%). The area under the curve (AUC) of SIRI 
in predicting MACE was 0.76 (95% CI = 0.70-
0.81; p<0.001) (Figure 2). 

Discussion

This study examined the relationship between 
SIRI and MACE in patients with NSTEMI. The 
results of the present study suggested that SIRI 
is independently associated with the development 
of MACE in NSTEMI patients. To the best of our 
knowledge, it is the first study in the literature that 
suggests such an association in NSTEMI patients. 

The available evidence substantiates the invol-
vement of immune and inflammatory dysfunction 
in the pathogenesis of ACS. Perturbation in the 
balance between proatherogenic and antiathero-
genic immune networks contributes to the pro-
gression of plaques from a stable condition to an 
unstable state, consequently precipitating acute 
coronary events20. Atherosclerosis is a chronic 
inflammatory disease of the vascular wall21. The 
inflammatory process in atherosclerosis begins 
under the influence of the innate immune respon-
se22. Monocytes transform into macrophages to 
form foam cells and phagocytize LDL-C to form 
the lipid core of the plaque23. Studies24-26 have 
shown that inflammatory parameters are elevated 
in atherosclerotic heart disease. Inflammatory me-
diators such as tumor necrosis factor-alpha, inter-
leukin 1β and 6, plasminogen activator inhibitor 
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type 1, CRP and adiponectin are involved in the 
chronic inflammatory response and, as a result, 
favor lipid accumulation with the development of 
atherosclerosis and cardiovascular diseases27. In-
flammatory parameters such as neutrophils, mo-
nocytes, lymphocytes, and platelets in the comple-
te blood count also play an important role in the 
development of cardiovascular disease28.

Furthermore, a reduced inflammatory re-
sponse slowed the development of atherosclero-
sis and reduced the incidence of cardiovascular 
events29. Various inflammatory markers such 
as CRP, interleukins, MLR, and NLR have 
been shown30,31 to predict short and long-term 

prognosis in ACS patients. Therefore, identi-
fying reliable inflammatory markers that reflect 
the inflammatory burden and predict clinical 
outcomes is of great clinical significance.

NSTEMI is the most common type of ACS, 
and its prevalence is increasing as human li-
fe expectancy increases2. Long-term mortality 
rates of NSTEMI have reduced significantly in 
association with an increase in the frequency of 
care that includes early interventions32. However, 
it is useful to design several studies to predict 
poor clinical outcomes. It has been shown33 that 
inflammatory cells may be useful in predicting 
the prognosis of ACS patients. Since various 

Figure 1. Research diagram.
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inflammatory parameters have been shown to 
predict poor prognosis in acute coronary syndro-
me, combinations of inflammatory parameters 
such as NLR and MLR were examined. In some 
studies34,35, platelet/lymphocyte ratio (PLR) is 
regarded as an independent prognostic factor 
for CAD, as well as a predictor of acute and 
long‑term death after PCI. However, the inflam-
matory predictor based on one or two compo-
nents is rather poor and may be insufficient to 
predict prognosis in ACS33,36. The SIRI compo-
nents (neutrophils, monocytes, and lymphocytes) 
play a significant role in atherosclerotic pla-
ques formation and destabilization37. SIRI is a 
combination of three inflammatory biomarkers 
using only hemograms. It is a comprehensive, 
inexpensive, and easily accessible marker of 
chronic low-grade inflammation. It can show the 
inflammatory status in the body in detail38. SIRI 
also includes the NLR and MLR, which may be a 
useful and more sensitive inflammatory biomar-
ker than a single parameter.

Neutrophils have been shown39 to have an 
important role in mediating the inflammatory 
response. However, high neutrophil count leads 
to plaque destabilization40. It is also an indepen-
dent predictor of adverse cardiovascular events41. 
Secretion of reactive oxygen species and protea-
ses by neutrophils leads to activation and dysre-
gulation of the endothelial layer42. During the 
process of atherosclerosis, neutrophils can also 
increase monocyte adhesion and transmigration. 
Monocytes participate in plaque rupture by se-
creting lytic enzymes such as matrix metallopro-
teinases, promoting destabilization of the fibrous 
cap43. Monocytes are also involved in thrombus 
propagation, leading to a coagulation cascade44. 

Lymphocytes have an important role in the re-
gulation of the inflammatory response and in all 
stages of the atherosclerotic process45. Low lym-
phocyte counts have been associated46 with poor 
cardiovascular outcomes in ACS. Also, lower 
lymphocyte counts in patients with heart failure 
have a higher mortality rate47. In this study, the 

Table I. Comparison of groups according to the baseline demographics, clinical and laboratory characteristic.

	 Total (n=935)	 Group 1 (MACE-) 	 Group 2 (MACE +)	 p-value
		  (n=855) 	 (n=80)

Age	 64 ± 12	 62 ± 16	 68 ± 13	 <0.001
Male/Female (%)	 657 (70.3)/278 (29.7)	 597 (69.9)/257 (30.1)	 60 (74.1)/21 (25.9)	 0.525
Diabetes mellitus, n (%)	 406 (43.4)	 360 (42.2)	 46 (56.8)	 0.013
Hypertension, n (%)	 496 (53)	 430 (50.4)	 66 (81.5) 	 < 0.001
Known CAD, n (%)	 440 (47.1)	 394 (46.1)	 46 (56.8)	 0.080
History of CHF	 219 (23.4)	 173 (20.3)	 46 (56.8)	 <0.001
Hyperlipidaemia, n (%)	 151 (16.1)	 140 (16.4)	 11 (13.6)	 0.636
Previous CVA, n (%)	 66 (7.1)	 51 (6)	 15 (18.5)	 < 0.001
LVEF, %	 47 ± 8	 48 ± 8	 42 ± 9	 <0.001
SBP	 127 ± 27	 127 ± 23	 126 ± 30	 0.069
Glucose (mg/dL)	 145 ± 75	 108 ± 73	 176 ± 75	 <0.001
Urea (mg/dl)	 37 ± 12	 34 ± 14	 44 ± 16	 <0.001
Creatinine (mg/dL)	 0.8 ± 0.3	 0.8 ± 0.3	 0.9 ± 0.2	 <0.001
Total protein (g/dl)	 65 ± 5	 65 ± 7	 62 ± 5	 0.005
Albumin (g/dl)	 40 ± 4	 40 ± 5	 38 ± 2.5	 <0.001
Total cholesterol (mg/dl)	 171 ± 48	 179 ± 49	 165 ± 56	 0.014
Triglycerides (mg/dl)	 170 ± 90	 173 ± 94	 132 ± 48	 0.848
HDL-C (mg/dl)	 36 ± 12	 36 ± 12	 36 ± 11	 0.210
LDL-C (mg/dl)	 108 ± 45	 109 ± 46	 94 ± 51	 <0.001
WBC (x103/mL)	 9.7 ± 3.5	 9.5 ± 3.3	 12.1 ± 5.6	 <0.001
Neutrophil (x103/mL)	 6.9 ± 2.7	 6.7 ± 2.6	 9.7 ± 3.7	 <0.001
Lymphocyte (x103/mL)	 1.9 ± 0.9	 2.0 ± 0.8	 1.4 ± 0.8	 <0.001
Monocyte (x1033/mL)	 0.5 ± 0.2	 0.4 ± 0.1	 0.5 ± 0.2	 0.261
Haemoglobin (mg/dl)	 13.7 ± 1.9	 13.7 ± 2.2 	 12.8 ± 2.1	 0.011
CRP (mg/L)	 12 ± 7	 10 ± 5	 40.5 ±  35	 <0.001
SIRI	 2.3 ± 2.2	 1.98 ± 1.46	 4.97 ± 5.71	 <0.001

Continuous data are presented as mean ± standard deviation, or median ± interquartile range. CAD: Coronary artery disease, 
CHF: Congestive heart failure, CVA: Cerebrovascular accident, LVEF: Left ventricular ejection fraction, MACE: Major adverse 
cardiovascular events, SBP: Systolic blood pressure, HDL-C: High-density lipoprotein cholesterol, LDL-C: Low-density 
lipoprotein cholesterol, WBC: White blood cell, CRP: C-reactive protein, SIRI: Systemic inflammation response index.
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parameters constituting SIRI were analyzed one 
by one. The number of neutrophils and monocytes 

was higher, and the number of lymphocytes was 
significantly lower in the group with high SIRI. 

Table II. Comparison of SIRI  ≤ 2.3 and SIRI> 2.3 groups according to the baseline demographics, clinical and laboratory 
characteristics.

	 Total (n=935)	 SIRI  ≤ 2.3 (n=653)	 SIRI> 2.3 (n=282)	 p-value

Age	 64 ± 12	 62 ± 17	 65 ± 13	 <0.001
Male/Female (%)	 657 (70.3)/278 (29.7)	 441 (67.5)/212 (32.5)	 216 (76.6)/66 (23.4)	 0.006
Diabetes mellitus, n (%)	 406 (43.4)	 294 (45)	 112 (39.7)	 0.150
Hypertension, n (%)	 496 (53)	 349 (53.4)	 147 (52.1) 	 0.722
Known CAD, n (%)	 399 (42.7)	 257 (39.4)	 142 (50.4)	 0.002
History of CHF	 219 (23.4)	 127 (19.4)	 92 (32.6)	 <0.001
Hyperlipidaemia, n (%)	 151 (16.1)	 114 (17.5)	 37 (13.1)	 0.101
Previous CVA, n (%)	 66 (7.1)	 46 (7)	 20 (7.1)	 0.979
LVEF, %	 47 ± 8	 48 ± 8	 46 ± 10	 <0.001
SBP	 127 ± 27	 127 ± 23	 130 ± 30	 0.276
Glucose (mg/dL)	 145 ± 75	 103 ± 73	 160 ± 80	 <0.001
Urea (mg/dl)	 37 ± 12	 35 ± 13	 40 ± 14	 <0.001
Creatinine (mg/dL)	 0.8 ± 0.3	 0.8 ± 0.2	 0.9 ± 0.3	 0.001
Total protein (g/dl)	 65 ± 5	 65 ± 8	 64 ± 6	 0.080
Albumin (g/dl)	 40 ± 4	 41 ± 5	 40 ± 4	 <0.001
Total cholesterol (mg/dl)	 171 ± 48	 179 ± 52	 175 ± 50	 0.531
Triglycerides (mg/dl)	 170 ± 90	 187 ± 96	 136 ± 81	 <0.001
HDL-C (mg/dl)	 36 ± 12	 36 ± 10	 36 ± 9	 0.561
LDL-C (mg/dl)	 108 ± 45	 105 ± 37	 115 ± 40	 0.005
WBC (x103 /mL)	 9.7 ± 3.5	 8.6 ± 3.5	 11.7 ± 2.9	 <0.001
Neutrophil (x103 /mL)	 6.9 ± 2.7	 5.7 ± 2.2	 9.4 ± 2.9	 <0.001
Lymphocyte (x103 /mL)	 1.9 ± 0.9	 2.1 ± 0.9	 1.5 ± 0.9	 <0.001
Monocyte (x103 /mL)	 0.5 ± 0.2	 0.4 ± 0.2	 0.6 ± 0.2	 <0.001
Hemoglobin (mg/dl)	 13.7 ± 1.9	 13.6 ± 2.2 	 13.9 ± 2.1	 0.056
CRP (mg/L)	 12 ± 7	 10.9 ± 6.7	 13.9 ±  21	 0.060
ASA+Ticagrelor	 517 (55.3)	 352 (53.9)	 165 (58.5)	 0.198
ASA+Prasugrel	 11 (1.2)	 11 (1.7)	 0 	 0.040
ASA+Clopidogrel	 396 (42.4)	 284 (43.5)	 112 (39.7)	 0.313
Diuretics	 220 (23.5)	 128 (19.6)	 92 (32.6)	 <0.001
Beta blockers	 403 (43.1)	 298 (45.6)	 105 (37.2)	 0.017
ACE inhibitör or ARB	 412 (44.1)	 283 (43.3)	 129 (45.7)	 0.519
Statin	 788 (84.3)	 546 (83.6)	 242 (85.8)	 0.434

Continuous data are presented as mean ± standard deviation, or median ± interquartile range. CAD: Coronary artery disease, 
CHF: Congestive heart failure, CVA: Cerebrovascular accident, LVEF: Left ventricular ejection fraction, SBP: Systolic blood 
pressure, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol, WBC: White blood cell, 
CRP: C-reactive protein, ASA: acetylsalicylic acid, ACE: angiotensin-converting-enzyme, ARB: angiotensin receptor blocker.

Table III. Univariate and multivariate logistic regression analysis for prediction of MACE.

	 Univariate		  Multivariate

	 OR (95% CI)	 p-value	 OR (95% CI)	 p-value
		
Age	 1.046 (1.026-1.065)	 <0.001	 0.980 (0.646-1.012)	 0.214
Male 	 0.813 (0.484-1.365)	 0.434		
Hypertension	 4.339 (2.439-7.721)	 <0.001	 0.033 (0.009-0.200)	 <0.001
Diabetes mellitus	 1.803 (1.138-2.857)	 0.012	 5.539 (1.964-15.625)	 0.001
LVEF	 0.901 (0.880-0.923)	 <0.001	 0.884 (0.842-0.927)	 <0.001
Creatinine	 15.062 (7.294-31.102)	 <0.001	 5.331 (1.641-17.325)	 0.005
SIRI	 1.407 (1.305-1.518)	 <0.001	 1.445 (1.282-1.628)	 <0.001
CRP	 1.031 (1.023-1.040)	 <0.001	 1.069 (1.048-1.090)	 <0.001

LVEF: Left ventricular ejection fraction, SIRI: Systemic inflammation response index, CRP: C-reactive protein.
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A study by Zhang et al16 showed that higher 
SIRI was associated with stroke. In another stu-
dy48, SIRI was related to a poor prognosis in atrial 
fibrillation patients with ischemic stroke. SIRI 
has also been found49,50 to be associated with re-
currence and poor prognosis in cancer patients. In 
another study by Yildiz et al51, SIRI was analyzed 
according to plaque types in coronary computed 
tomography angiography and SIRI was predi-
cting one-year primary endpoint poor outcomes. 
Furthermore, in another study52 conducted in a 
group of patients undergoing heart valve repla-
cement, it was found that high SIRI value was 
associated with long-term mortality.

The mechanisms underlying the association 
between SIRI and adverse outcomes in NSTEMI 
are multifactorial. Elevated SIRI levels likely reflect 
a dysregulated immune response characterized by 
an imbalance between proatherogenic and antiathe-
rogenic immune networks. This dysregulation may 
promote plaque vulnerability, endothelial dysfun-
ction, and thrombotic events, thereby contributing 
to the occurrence of acute coronary events20. 

In this study, we found that SIRI is independent-
ly associated with the development of MACE in 
NSTEMI patients. Hypertension, DM, LVEF, cre-
atinine and CRP were other independent predic-
tors for MACE. Moreover, our study demonstrated 
a significant correlation between elevated SIRI and 
all-cause mortality in NSTEMI patients. This sug-
gests that systemic inflammation, as reflected by 
SIRI, not only impacts cardiovascular outcomes 
but also has broader implications for overall survi-
val. These results highlight the potential utility of 
SIRI as a prognostic tool for risk stratification and 
treatment decision-making in NSTEMI patients.

Currently, the relationship between inflammatory 
parameters and poor prognosis in cardiovascular di-
seases is examined. In our study, the inflammatory 
activation presented by SIRI may indicate patients 
at higher risk for poor clinical outcomes in NSTE-
MI patients. Our findings suggest that SIRI holds 
promise as a prognostic marker for risk stratification 
and outcome prediction in NSTEMI patients.

The easily available SIRI may reflect the mor-
tality risk in the follow-up of NSTEMI patients 
and may provide caution in terms of closely 
monitoring in this regard. 

Study Limitations
This study has several limitations. Firstly, it has 

a single-center and retrospective design which may 
limit the generalizability of its findings. Secondly, 
the SIRI was obtained only from the hemogram 
at admission to hospital. Changes in SIRI level 
during hospitalization were not measured. In addi-
tion, the study had a relatively small sample size. 

Conclusions

SIRI level was associated with MACE in 
NSTEMI patients. It is a cheap, universal, and 
easily available marker, and may be useful for 

Table IV. MACE according to SIRI.

	 Total (n=935)	 SIRI ≤ 2.3 (n=653)	 SIRI > 2.3 (n=282)	 p-value

MACE (%)	 80 (8.6)	 26 (4)	 54 (19.1)	 <0.001
All-cause mortality	 42 (4.5)	 3 (0.5)	 39 (13.8)	 <0.001
Arrhythmia	 25 (2.7)	 14 (2.1)	 11 (3.9)	 0.128
Unplanned PCI	 13 (1.4)	 9 (1.4)	 4 (1.4) 	 0.764

MACE: Major adverse cardiovascular events, SIRI: Systemic inflammation response index, PCI: Percutaneous coronary intervention. 

Figure 1. Receiver operating characteristics curve analysis 
of SIRI in predicting MACE. The area under the curve 
(AUC) is 0.76 (95% confidence interval 0.70-0.81, p < 0.001).
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NSTEMI patients’ prognosis. Further studies are 
required to elucidate the exact role of SIRI in risk 
stratification of NSTEMI patients.
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