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Purpose: This study aimed to investigate the association between the systemic inflammation response index (SIRI) and one-year all-
cause mortality, as well as major adverse cardiovascular and cerebrovascular events (MACCE), in elderly patients with acute coronary
syndrome (ACS).

Patients and Methods: This retrospective cohort study enrolled 963 elderly patients diagnosed with ACS at the Affiliated
Hospital of Guangdong Medical University between January 2022 and December 2023, comprising those with unstable angina,
non-ST elevation myocardial infarction, and ST elevation myocardial infarction. The cohort encompassed patients who
underwent percutaneous coronary intervention as well as those managed conservatively, with a one-year follow-up. The
primary endpoint was one-year all-cause mortality. Cox proportional hazards models were used to evaluate the association
of SIRI, treated as both a continuous variable and as a categorical variable stratified by median value, with all-cause mortality
and MACCE.

Results: Among 963 elderly ACS patients (median age 73; 69.5% male), 132 (13.7%) died within one year. The median SIRI value
was 2.89 x 10°/L. In continuous analyses, higher SIRI was associated with greater all-cause mortality (adjusted hazard ratio [HR]
1.031 per unit; 95% confidence interval [CI] 1.018-1.045; P < 0.001). Compared with the low-SIRI group, the high-SIRI group had
higher mortality (adjusted HR 1.543; 95% CI 1.060-2.246; P < 0.05). High SIRI was also associated with MACCE (adjusted HR
1.037 per unit; 95% CI 1.025-1.050; P < 0.001).

Conclusion: Elevated admission SIRI is independently associated with a higher risk of one-year all-cause mortality and MACCE
among elderly ACS patients.
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Introduction

Acute coronary syndrome (ACS) remains a leading cause of morbidity and mortality worldwide, with elderly patients
bearing a disproportionate burden.' Aging is accompanied by increased prevalence of cardiovascular risk factors and
comorbidities, which contribute to worse clinical outcomes and higher mortality rates after ACS events in older
populations.”® Numerous studies have highlighted that elderly individuals with ACS experience significantly higher
rates of adverse outcomes compared to younger patients, underscoring the importance of identifying factors associated
with mortality in this vulnerable group.*

Inflammation is a key factor in the initiation and progression of atherosclerosis and plaque instability, which are
fundamental mechanisms underlying ACS events.”’ Traditional inflammatory parameters, such as C-reactive protein
(CRP), have been extensively studied in cardiovascular diseases;® however, composite indices derived from routine blood
counts may offer additional information on systemic inflammatory status. The SIRI, which combines neutrophil,
monocyte, and lymphocyte counts, was first proposed by Qi et al in 2016 as a marker reflecting the balance between
innate and adaptive immune responses® Although initially studied in oncology—where elevated preoperative SIRI has

been associated with poorer survival in colorectal cancer and breast cancer’'°

—subsequent research has also explored its
relevance in cardiovascular and other non-cardiovascular conditions.!'™'® In the context of cardiovascular disease, several
studies have examined the association between SIRI and MACCE in patients with ACS, with SIRI showing a stronger
relationship with MACCE compared to other lymphocyte-based inflammatory indices.'*'> However, most existing
research has focused on the composite endpoint of MACCE, leaving the relationship between SIRI and one-year all-
cause mortality largely unexplored. This shift in focus toward all-cause mortality is crucial, as it provides a more
comprehensive and objective assessment of survival than cause-specific endpoints. The rationale stems from the fact that
SIRI reflects a systemic state of immune-inflammatory dysregulation, which may trigger a broad spectrum of fatal
complications beyond isolated cardiovascular events. This is particularly salient for elderly patients; in this population,
complex comorbidities and the intricate interplay between systemic inflammation and pre-existing conditions signifi-
cantly shape the all-cause mortality risk. Despite its clinical importance, there remains a substantial gap regarding the
association between SIRI and one-year all-cause mortality specifically in elderly ACS patients. Accordingly, we
conducted this study to address this uncertainty.

This retrospective cohort study aims to explore the association between SIRI and one-year all-cause mortality in
elderly patients with ACS. We hypothesize that higher SIRI level at admission is associated with increased mortality risk
within one year.

Patients and Methods

Study Design and Participants

This single-center retrospective cohort study was conducted at the Affiliated Hospital of Guangdong Medical University.
We reviewed the medical records of elderly patients (aged > 60 years) admitted with a diagnosis of ACS between
January 2022 and December 2023. The eligibility criteria were as follows: Patients were included if they: (1) were aged >
60 years; and (2) had a confirmed diagnosis of ACS according to current guidelines, encompassing unstable angina (UA),
non-ST elevation myocardial infarction (NSTEMI), and ST elevation myocardial infarction (STEMI).'® Patients were
excluded if they: (1) lacked baseline peripheral blood count data (neutrophil, monocyte, or lymphocyte counts); (2) had
no available follow-up data regarding all-cause mortality; or (3) had their first complete blood count (CBC) results
collected outside a 48-hour window of admission. The patient selection process is detailed in Figure 1. In addition, this
study was reported in accordance with the STROBE guidelines.'’

Outcome and Definition

The primary outcome was all-cause mortality during follow-up, which has also been used as the primary endpoint in
some previous studies on ACS.'®'” The secondary outcome was MACCE, defined as all-cause mortality, recurrent
myocardial infarction, ischemic stroke, heart failure rehospitalization, revascularization or in-stent thrombosis of the

same vessel, and malignant arrhythmia.>

2 https: Journal of Inflammation Research 2026:19



Li et al

Patients with ACS admitted to the
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Figure | Flowchart of the study cohort. Two excluded patients lacked neutrophil, monocyte, and lymphocyte counts, and one of them also lacked all-cause mortality data.
Abbreviations: ACS, acute coronary syndrome; SIRI, systemic inflammation response index.

Data Collection and Follow-Up

The investigators had full access to the electronic medical record system of the Affiliated Hospital of Guangdong
Medical University to identify eligible patients and extract relevant clinical data. Demographic, clinical, and laboratory
data at admission were collected. We also recorded whether patients underwent percutaneous coronary intervention (PCI)
during hospitalization. Furthermore, pharmacological treatments at discharge were documented, including aspirin,
clopidogrel/ticagrelor, nitric acid esters, angiotensin-converting enzyme inhibitors (ACEI), angiotensin II receptor
blockers (ARB), calcium channel blockers (CCB), beta-blockers, statins, and cholesterol absorption inhibitors (ezeti-
mibe). All patients underwent the same clinical and laboratory assessments. CBC results were obtained within 48 hours
after hospital admission. The systemic inflammation response index was calculated as: SIRI = (neutrophil count x
monocyte count)/lymphocyte count, where all cell counts are expressed in 10°/L.%

Patients were followed for up to one year from hospital admission. MACCE were identified from the hospital’s
medical record system, excluding diagnoses and treatments from external hospitals; telephone follow-up was conducted
only to ascertain outcomes. Survival time was calculated from admission to the date of death or censoring at 365 days for
those alive at the end of follow-up.

Statistical Analysis

The normality of continuous data was evaluated via the Shapiro—Wilk test. Variables conforming to a normal distribution
were summarized as mean * standard deviation (SD) and analyzed using Student’s ¢-test. Conversely, non-normal
variables were reported as medians with interquartile ranges (IQR) and compared using the Mann—Whitney U-test.
Categorical variables were expressed as counts and percentages.
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The cumulative incidence of primary and secondary endpoints was estimated using Kaplan—Meier curves, with
differences between groups compared using the Log rank test. Cox proportional hazards regression models were
employed to evaluate the associations of SIRI with all-cause mortality and MACCE. The selection of covariates for
multivariable Cox models was based on a priori clinical relevance and previous evidence in ACS. Established
cardiovascular risk factors, including age, sex, body mass index (BMI), smoking, type of ACS, hypertension, dyslipi-
demia, and diabetes, were treated as potential confounders and were forced into the models irrespective of their
univariable P-values. In addition, key evidence-based treatments (PCI, aspirin, beta-blockers, and statins) were included
because they are closely related to baseline risk and clinical outcomes and may confound the association between SIRI
and all-cause mortality. Considering the number of observed events, the final multivariable model was restricted to this
parsimonious set of 12 covariates to reduce the risk of overfitting. The same set of covariates was used for models with
MACCE as the outcome. SIRI was analyzed as both a continuous and categorical variable (high vs. low based on the
median value). Additionally, to visualize the relationship between SIRI and the outcomes, we performed a multivariable
logistic regression analysis and constructed a smoothed curve. This adjusted smoothed curve, along with the observed
data points (displayed as a jittered scatter plot), was used to illustrate the independent association of SIRI with mortality
probability. Restricted cubic spline (RCS) analyses were applied to illustrate the relationship between SIRI and the risks
of all-cause mortality and MACCE as continuous variables. Finally, to assess the robustness of our findings, we
performed several sensitivity analyses. These included subgroup analyses across various clinical strata, a sensitivity
analysis restricting the cohort to patients aged > 65 years, and the calculation of E-values to evaluate the potential impact
of unmeasured confounding.?'

Regarding missing data, BMI had a high missing rate of 58.4%. Given the substantial proportion of missingness, BMI
was categorized into three groups: <25 kg/m?, >25 kg/m?, and missing. The missing category was treated as a separate
group (dummy variable) in the analysis to avoid potential bias and issues associated with imputation of such a large
proportion of missing data.

For other variables with less than 5% missing data (smoking, drinking, total cholesterol [TC], low-density
lipoprotein cholesterol [LDL-C], triglycerides [TG], high-density lipoprotein cholesterol [HDL-C], and fasting
plasma glucose [FPG]), multiple imputation by chained equations was performed using the mice package in
R. Predictive mean matching was used for the continuous variables (TC, LDL-C, TG, HDL-C, and FPG), and
logistic regression was used for the binary categorical variables (smoking and drinking). SIRI, age, sex, type of
ACS, hypertension, dyslipidemia, and diabetes were included as predictors in the imputation models. The lipid
variables (TC, LDL-C, TG, and HDL-C) were allowed to predict each other while preventing perfect collinearity
between TC and LDL-C. Ten imputed datasets were generated with 30 iterations each. Diagnostic plots (trace plots
of means and standard deviations across iterations, and density plots comparing observed vs. imputed value
distributions) confirmed good convergence of the imputation algorithm and close agreement between observed
and imputed distributions for all variables. These diagnostic plots are provided in the Supplementary Material
(Supplementary Figure S1).

All statistical analyses were conducted using R software version 4.4.2. A two-sided P-value < 0.05 was considered
statistically significant.

Results

Baseline Characteristics

A total of 963 elderly ACS patients were included, with a median age of 73 years (interquartile range 66—80) and 69.5%
male. During follow-up, 132 patients (13.7%) died and 214 patients (22.2%) experienced MACCE. The majority of CBC
results (87.3%) were obtained within 24 hours of admission, with the remaining results obtained within 48 hours. The
cut-off value for SIRI was defined as the median (2.89x10°/L). Based on this threshold, patients were divided into high-
and low-SIRI groups for subsequent analyses. Baseline characteristics stratified by SIRI groups are summarized in
Table 1.
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Table | Baseline Characteristics of the Study Population with Different SIRI Groups

Characteristics Overall (n=963) Low SIRI Group High SIRI Group P-value

(SIRI < 2.89 x 10°/L) (SIRI > 2.89 x 10°/L)

(n=482) (n=481)
Age (years) 73.0 (66.0, 80.0) 72.0 (65.0, 80.0) 73.0 (66.0, 80.0) 0.130
Sex 0.053
Female 294 (30.5%) 161 (33.4%) 133 (27.7%)
Male 669 (69.5%) 321 (66.6%) 348 (72.3%)
BMI <0.001
Missing 562 (58.4%) 245 (50.8%) 317 (65.9%)
<25 (kg/m?) 293 (30.4%) 168 (34.9%) 125 (26.0%)
225 (kg/m?) 108 (11.2%) 69 (14.3%) 39 (8.1%)
Smoking 0.015
Yes 186 (19.3%) 108 (22.4%) 78 (16.2%)
No 777 (80.7%) 374 (77.6%) 403 (83.8%)
Drinking 0.200
Yes 57 (5.9%) 33 (6.8%) 24 (5.0%)
No 906 (94.1%) 449 (93.2%) 457 (95.0%)
Previous ACS 0.800
Yes 25 (2.6%) 12 (2.5%) 13 (2.7%)
No 938 (97.4%) 470 (97.5%) 468 (97.3%)
Hypertension 0.300
Yes 476 (49.4%) 230 (47.7%) 246 (51.1%)
No 487 (50.6%) 252 (52.3%) 235 (48.9%)
Dyslipidemia 0.042
Yes 185 (19.2%) 105 (21.8%) 80 (16.6%)
No 778 (80.8%) 377 (78.2%) 401 (83.1%)
Diabetes 0.200
Yes 284 (29.5%) 133 (27.6%) 151 (31.4%)
No 679 (70.5%) 349 (72.4%) 330 (68.6%)
Stroke 0.200
Yes 40 (4.2%) 16 (3.3%) 24 (5.0%)
No 923 (95.8%) 466 (96.7%) 457 (95.0%)
HF <0.001
Yes 61 (6.3%) 18 (3.7%) 43 (8.9%)
No 902 (93.7%) 464 (96.3%) 438 (91.1%)
AF 0.021
Yes 102 (10.6%) 40 (8.3%) 62 (12.9%)
No 861 (89.4%) 442 (91.7%) 419 (87.1%)
Type of ACS <0.001
STEMI 441 (45.8%) 183 (38.0%) 258 (53.6%)
NSTEMI 446 (46.3%) 247 (51.2%) 199 (41.4%)
UA 76 (7.9%) 52 (10.8%) 24 (5.0%)
WBC (x10°/L) 93(74,11.7) 7.7 (6.3,9.4) 1.1 (9.2, 13.6) <0.001
RBC (x10'%/L) 4.44 (3.99, 491) 4.46 (4.07, 4.90) 4.42 (3.93, 491) 0.200
Lymphocyte (x10°/L) 1.33 (0.93, 1.88) 1.65 (1.17, 2.25) 1.11 (0.79, 1.49) <0.001
Monocyte (x10°/L) 0.60 (0.43, 0.83) 0.51 (0.37, 0.66) 0.75 (0.52, 1.01) <0.001
Neutrophils (x10°/L) 6.8 (5.0, 9.5) 5.1 (4.1, 6.5) 9.0 (72, 11.7) <0.001
PLT (x10°/L) 230 (192, 272) 224 (189, 269) 237 (193, 28l) 0.028
TC (mmol/L) 4.74 (3.89, 5.61) 4.82 (3.95, 5.68) 4.62 (3.80, 5.55) 0.025
TG (mmol/L) 1.21 (0.91, 1.64) 1.30 (0.96, 1.73) 1.14 (0.88, 1.55) <0.001
HDL-C (mmol/L) 1.08 (0.91, 1.27) 1.06 (0.91, 1.24) .11 (0.91, 1.30) 0.130
LDL-C (mmol/L) 3.00 (2.24, 3.81) 3.05 (2.35, 3.83) 291 (2.17, 3.76) 0.067

(Continued)
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Table | (Continued).

Characteristics Overall (n=963) Low SIRI Group High SIRI Group P-value

(SIRI < 2.89 x 10°/L) (SIRI > 2.89 x 10°/L)

(n=482) (n=481)
FPG (mmol/L) 6.3 (5.2, 8.5) 5.9 (4.9, 8.0) 6.5 (5.5, 9.0) <0.001
PCI 0.300
Yes 622 (64.6%) 304 (63.1%) 318 (66.1%)
No 341 (35.4%) 178 (36.9%) 163 (33.9%)
Aspirin 0.085
Yes 433 (45.0%) 230 (47.7%) 203 (42.2%)
No 530 (55.0%) 252 (52.3%) 278 (57.8%)
Clopidogrel/ticagrelor 0.005
Yes 818 (84.9%) 425 (88.2%) 393 (81.7%)
No 145 (15.1%) 57 (11.8%) 88 (18.3%)
Nitric acid ester 0.030
Yes 65 (6.7%) 41 (8.5%) 24 (5.0%)
No 898 (93.3%) 441 (91.5%) 457 (95.0%)
ACEI 0.700
Yes 6 (0.6%) 4 (0.8%) 2 (0.4%)
No 957 (99.4%) 478 (99.2%) 479 (99.6%)
ARB 0.021
Yes 73 (7.6%) 46 (9.5%) 27 (5.6%)
No 890 (92.4%) 436 (90.5%) 454 (94.4%)
ccB 0.300
Yes 69 (7.2%) 39 (8.1%) 30 (6.2%)
No 894 (92.8%) 443 (91.9%) 451 (93.8%)
Beta-blockers >0.9
Yes 372 (38.6%) 186 (38.6%) 186 (38.7%)
No 591 (61.4%) 296 (61.4%) 295 (61.3%)
Statins <0.001
Yes 790 (82.0%) 418 (86.7%) 372 (77.3%)
No 173 (18.0%) 64 (13.3%) 109 (22.7%)
Ezetimibe 0.600
Yes 136 (14.1%) 71 (14.7%) 65 (13.5%)
No 827 (85.9%) 411 (85.3%) 416 (86.5%)

Notes: Continuous variables are presented as mean * SD or median (first quartile to third quartile). Categorical variables are presented as number
(percentage, %).

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; AF, atrial fibrillation; ARB, angiotensin Il receptor blocker;
BMI, body mass index; CCB, calcium channel blocker; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; HF, heart failure; LDL-C, low-
density lipoprotein cholesterol; PCI, percutaneous coronary intervention; PLT, platelet; RBC, red blood cell; SIRI, systemic inflammation response index;
STEMI, ST elevation myocardial infarction; TC, total cholesterol; TG, triglyceride; UA, unstable angina; NSTEMI, non-ST elevation myocardial infarction; WBC,
white blood cell.

Association Between SIRI and All-Cause Mortality

One-year all-cause mortality occurred in 45 patients (9.3%) in the low-SIRI group and 87 patients (18.1%) in the high-
SIRI group. When analyzed as a continuous variable, each 1.0 x 10°/L increase in SIRI was significantly associated with
an increased risk of one-year all-cause mortality (adjusted HR 1.031; 95% CI, 1.018-1.045; P < 0.001). Compared with
the low-SIRI group, participants in the high-SIRI group exhibited a markedly greater risk of mortality (adjusted HR
1.543; 95% CI, 1.060-2.246; P < 0.05) (Table 2). The curve-fitting analysis for SIRI versus both all-cause mortality and
MACCE demonstrated that these event rates increased consistently with rising SIRI (Figure 2A and B, respectively). For
all-cause mortality, RCS analysis indicated a linear relationship between SIRI and mortality (P for nonlinearity > 0.05,
Supplementary Figure S2). Kaplan—Meier survival curves showed a notably lower survival probability among individuals
with elevated SIRI (Figure 3A).
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Table 2 Association of SIRI with One-Year All-Cause Mortality and MACCE

Groups

Model 0
HR (95% CI)

Model 1°
HR (95% CI)

Model 2°¢
HR (95% CI)

Model 3¢
HR (95% CI)

All-cause death

Continuous SIRI (per 1.0 x 10/L increase)
Low SIRI group (SIRI < 2.89x 107/L)

High SIRI group (SIRI > 2.89x 10°/L)
MACCE

Continuous SIRI (per 1.0 x 10°/L increase)
Low SIRI group (SIRI < 2.89% 107/L)

High SIRI group (SIRI > 2.89x 10%/L)

1.048 (1.038-1.059) ***
1.0 (ref)
2.043 (1.425-2.927) *+*

1.048 (1.038-1.058) ***
1.0 (ref)
1.728 (1.312-2.277) ***

1.047 (1.035-1.059) ***
1.0 (ref)
1.804 (1.251-2.600) **

1.051 (1.040-1.062) ***
1.0 (ref)
1.663 (1.255-2.204) ***

1.045 (1.033-1.057) *#*
1.0 (ref)
1.706 (1.175-2.476) **

1.050 (1.039-1.061) ***
1.0 (ref)
1.608 (1.208-2.141) **

1.031 (1.018—1.045) *#*
1.0 (ref)
1.543 (1.060-2.246) *

1.037 (1.025-1.050) ***
1.0 (ref)
1.495 (1.122-1.990) **

Notes: *P < 0,001, *P < 0.01, *P < 0.05. *Model 0: unadjusted. ®Model |: adjusted for demographics (age, sex, body mass index, smoking). “Model 2: adjusted for
demographic, type of acute coronary syndrome, and comorbidities (hypertension, dyslipidemia, diabetes). “Model 3: adjusted for demographics, type of acute coronary
syndrome, comorbidities, and treatments (percutaneous coronary intervention, aspirin, beta-blockers, and statins).

Abbreviations: Cl, confidence interval; HR, hazard ratio; MACCE, major adverse cardiovascular and cerebrovascular events; ref, reference; SIRI, systemic inflammation
response index.

Association Between SIRlI and MACCE

Details on the incidence and distribution of MACCE are provided in Supplementary Table S1. A total of 82 (17.0%) and
132 (27.4%) patients experienced MACCE in the low- and high-SIRI groups, respectively. As a continuous variable,
SIRI showed a significant association with increased MACCE risk (adjusted HR = 1.037 per unit, 95% CI: 1.025-1.050,
P < 0.001). The high SIRI group had a substantially elevated risk of experiencing MACCE compared to the low SIRI
group (adjusted HR = 1.495, 95% CI: 1.122-1.990, P < 0.01) (see Table 2). Consistent with the curve-fitting trends
mentioned above (Figure 2B), the RCS analysis for SIRI versus MACCE also indicated a linear relationship (P for
nonlinearity > 0.05, Supplementary Figure S3). Elevated SIRI was associated with a markedly decreased MACCE-free
survival probability on the Kaplan—Meier curves (Figure 3B).

Sensitivity Analysis
The association between SIRI and one-year all-cause mortality remained consistent across all evaluated clinical
subgroups (Supplementary Figure S4). To further verify the robustness of our findings across different age definitions,

we conducted a sensitivity analysis by restricting the cohort to patients aged > 65 years (N = 769). The results were
highly consistent with the primary analysis. Elevated SIRI was independently associated with an increased risk of
mortality, both as a continuous variable (adjusted HR 1.027; 95% CI, 1.009-1.045; P < 0.01) and a categorical variable
(adjusted HR 1.524; 95% CI, 1.031-2.253; P < 0.05), as shown in Supplementary Table S2. Additionally, the E-value for
this association was 2.458 (lower bound: 1.312).
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Discussion

To our knowledge, research exploring the association between SIRI and one-year all-cause mortality in patients with
ACS remains limited. Our study contributes to this field by evaluating this relationship and providing a visual depiction
of the association in elderly ACS patients through curve-fitting illustrations. In this retrospective cohort analysis, we
found that elevated SIRI levels are independently associated with a higher one-year all-cause mortality risk, as well as an
increased incidence of MACCE.

Consistent with prior literature, our results reinforce the notion that SIRI correlates with adverse outcomes in ACS
patients.”” Earlier study reported association between SIRI and short-term (30- and 90-day) all-cause mortality after acute
myocardial infarction, though with a nonlinear relationship.”> In contrast, our analysis revealed a linear relationship
between SIRI and one-year all-cause mortality in elderly ACS patients: each 1.0 x 10%/L increase in SIRI corresponded
to a 3.1% rise in mortality risk, and the test for nonlinearity (RCS) was not significant (P > 0.05). Figure 2A visually
demonstrates this relationship illustrating that mortality increases as SIRI rises and embodies a key result of our study.
The observed all-cause mortality rate of 13.7% was higher in our study than in some prior studies, which may reflect
differences in study populations.**** Our study focused on elderly ACS patients, a demographic typically characterized
by a higher burden of comorbidities and a greater predisposition to severe illness. We used 60 years as the threshold for
the elderly population in this analysis, following regional standards and WHO Western Pacific Region guidelines.*®*” To
ensure the stability of our findings, we also performed a sensitivity analysis using a > 65-year threshold. This analysis
yielded nearly identical results, confirming that the association between SIRI and mortality is independent of the specific
age cutoff used. This inherent high-risk profile likely accounts for the higher mortality observed in our cohort compared
with studies enrolling patients across all age groups.

Regarding MACCE, prior work by He et al demonstrated a significant association between high SIRI and increased
MACCE risk in ACS patients with concurrent obstructive sleep apnea®® Similarly, Han et al reported an association
between SIRI and MACCE in ACS patients undergoing PCI** Li and Fan evaluated multiple inflammatory markers for
prognostic utility in ACS, with both studies concluding that SIRI was independently associated with MACCE.
Furthermore, Li’s results indicated that SIRI outperformed other lymphocyte-related indices.'**> Notably, our study
reports the highest incidence of MACCE (22.2%) to date among published studies on this specific patient population.
This discrepancy likely reflects differences in patient selection; for instance, Fan’s study noted most MACCE events
occurred in patients older than 65, aligning with our focus on elderly ACS patients.*> Differences in MACCE definitions
and follow-up durations may also contribute to variation in incidence; nonetheless, given that our follow-up was the
shortest among the five studies, prolonged observation is unlikely to account for our higher MACCE rate.

ACS is primarily caused by the rupture or erosion of vulnerable atherosclerotic plaques.®’ Inflammation plays
a pivotal role in both the initiation and progression of atherosclerosis, with shifts in inflammatory cell populations and
circulating markers reflecting the underlying inflammatory milieu.”’ This process is driven by the activation of
neutrophils, monocytes, and lymphocytes.”> As key components of innate immunity, monocytes and neutrophils secrete
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pro-inflammatory mediators, including interleukin-6 (IL-6). Activated monocytes can also differentiate into foam cells,
contributing to plaque destabilization and atherogenic lipid changes.>* In contrast, lymphocytes modulate the immune
response and play a crucial anti-inflammatory role. In elderly individuals, immunosenescence and chronic low-grade
inflammation (“inflammaging”) reshape the inflammatory response, often leading to a dysregulated state that affects both
initiation and resolution of acute events.>' Given this altered immunoinflammatory background in our elderly ACS
cohort, SIRI may better reflect the complex interplay between innate immune status, systemic inflammation and age-
related immune alterations. This could explain the observed association between an elevated SIRI and an increased risk
of all-cause mortality and MACCE in this population.

Limitation

There are certain limitations inherent to this study. Firstly, the retrospective design of this study inherently carries a risk
of selection bias and limits the ability to establish causal relationships. Secondly, we excluded patients lacking SIRI and
those without primary outcome, which could potentially introduce selection bias. Nonetheless, the number of patients
missing SIRI was very small (only 2 cases), likely exerting minimal influence on the results. Additionally, we compared
patients with and without outcome and found that nearly all baseline variables showed no statistically significant
differences between the two groups. The extent of missing primary outcome data (n=21) and the comparison of clinically
adjudicated covariates are detailed in Supplementary Table S3. Thirdly, SIRI was calculated based on admission CBC

data, and our study lacked systematic screening for all concomitant medical conditions, such as malignancies or
infections, which might influence leukocyte counts and potentially confound SIRI values. However, to address this,
we calculated an E-value of 2.458 (lower bound: 1.312) for the association between SIRI and one-year all-cause
mortality. This quantitative assessment suggests that the observed association is relatively robust to potential unmeasured
confounding. Fourthly, conducting the study within a single institution may also limit the generalizability of the findings,
as patient populations and healthcare practices can vary considerably across different settings. Fifthly, the primary
endpoint was all-cause mortality, and cause-specific data were not available; therefore, we were unable to differentiate
cardiovascular from non-cardiovascular deaths, which might have provided additional mechanistic insights. Finally, the
results are restricted to elderly ACS patients aged over 60 years. Overall, while this study offers valuable insights,
prospective and multicenter research is needed to validate these findings and elucidate the causal mechanisms involved.

Conclusion

There is an independent association between higher admission SIRI levels and increased risks of one-year all-cause
mortality and MACCE in elderly patients with ACS. These findings warrant further exploration of the underlying
mechanisms and tailored therapeutic strategies to potentially improve outcomes in this population.
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