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Purpose: The Aggregate Index of Systemic Inflammation (AISI) has emerged as a novel marker for inflammation and prognosis, but
its role in patients with acute myocardial infarction has not been studied. Therefore, this study aimed to investigate the impact of
different AISI levels on the clinical outcomes of patients with acute myocardial infarction.

Patients and Methods: This study was a retrospective study, including 1044 patients with acute myocardial infarction (AMI) who
were treated at the Fujian Medical University Affiliated Union Hospital, China from May 2017 to December 2022. The patients were
divided into high and low AISI groups based on the median value (Q1 Group, < 416.15, n=522; Q2 Group, > 416.16, n=522), and the
differences in baseline characteristics and clinical outcomes between the two groups were analyzed. The primary outcome included
major adverse cardiovascular and cerebrovascular events (MACCEs), while the secondary outcomes included contrast-induced
nephropathy (CIN) risk and all-cause rehospitalization rate.

Results: The findings of the single-factor analysis suggest that a significant association between high AISI levels and the occurrence
of MACCEs in AMI patients. After adjusting for confounding factors, the results indicated that compared to Q1, patients in the Q2
group had a higher risk of all-cause mortality [adjusted odds ratio (aOR) 4.64; 95% CI 1.37-15.72; p=0.032], new-onset atrial
fibrillation (aOR 1.75; 95% CI 1.02-3.00; p=0.047), and CIN (aOR 1.75; 95% CI 1.02-3.01; p=0.043), with all differences being
statistically significant.

Conclusion: In the population of AMI patients, an elevated AISI level is significantly associated with an increased risk of
cardiovascular death and can serve as an early marker for adverse prognosis.

Keywords: acute myocardial infarction, inflammation index, clinical outcomes, MACCEs

Introduction

Coronary heart disease (CHD) is a highly prevalent disease, over 17.6 million people worldwide succumb to CHD
annually. By 2030, this figure is projected to surpass 23.6 million." The recent experimental and clinical evidence
emphasizes the significance of cellular and molecular pathways associated with inflammation and immunity in ischemic
myocardial injury. The inflammatory response is upregulated prior to the onset of acute myocardial infarction, while it
becomes excessively activated following the onset of acute myocardial infarction, suggesting AMI’s inflammatory nature
to some extent.” However, residual inflammation risk may impact patient outcomes in various ways: Patients’ long-term

prognosis hinges on local inflammatory processes causing myocardial tissue damage and inflammatory activity
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influencing atherosclerotic plaque progression.” Studies have linked blood cell derivatives with adverse cardiovascular
outcomes risk in AMI patients through mediating inflammatory responses, thus emphasizing the importance of blood
derivative-mediated inflammatory response size for AMI patient prognosis.*”

Currently, the role of full blood cell counts in predicting the prognosis of patients with acute myocardial infarction
(AMI) is frequently underestimated by clinicians and patients, and there remains a shortage of effective blood biomarkers
for prognosis assessment. Composite inflammatory indices, which integrate multiple indicators, are recognized as
providing a more comprehensive view of inflammation compared to single markers. In this context, the Aggregate
Index of Systemic Inflammation (AISI) was introduced in 2018.° AISI is a novel composite measure that evaluates
systemic inflammation by combining various blood cell components, including neutrophils, lymphocytes, monocytes,
and platelets.® Initially designed to predict the risk of prolonged hospital stays in patients undergoing open-chest surgery,
AISI has since demonstrated utility in forecasting clinical outcomes in diverse conditions such as diabetes, esophageal
cancer, prostate cancer and so on, showing robust predictive value.® '* The application of AISI in cardiovascular diseases
has also attracted significant attention. Research has established a link between AISI levels and the severity of coronary
artery disease, clinical stability, and prognosis.'! AISI has been identified as an independent risk factor for major adverse
cardiovascular events (MACESs) in coronary artery disease patients, with higher AISI levels correlating with an increased
risk of MACEs. Similar associations have been observed in hypertensive patients.'? It is hypothesized that the strong
correlation between AISI and cardiovascular death risk may be attributable to the inflammatory effects of individual
blood cells. Specifically, neutrophils, monocytes, platelets, and their derived cytokines are primarily involved in non-
specific inflammatory pathways, whereas circulating lymphocytes are thought to be linked to specific inflammatory
pathways.'> However, there is currently a lack of research exploring the relationship between AISI levels and clinical
outcomes in AMI patients.

Therefore, we aimed to evaluate different AISI levels’ effects on biochemical and cardiovascular characteristics of
AMI patients and determine whether AISI level is related to the risk of MACCEs in AMI patients.

Material and Methods
Study Design and Population

This study was a retrospective study, including 1044 patients with AMI who were treated at the Fujian Medical
University Affiliated Union Hospital, China from May 2017 to December 2022. Inclusion criteria comprised: (1)
age>18 years; (2) all patients met the diagnostic criteria for acute myocardial infarction as per the Fourth Universal
Definition of Myocardial Infarction (2018)."* Exclusion criteria included: (1) presence of other serious underlying
diseases or severe complications; (2) incomplete clinical data. 1044 patients were included for analysis. Inclusion/
exclusion flowchart for the study group is shown in Figure 1. The study was approved by the Ethics Committee of Fujian
Medical University Affiliated Union Hospital (2023KY032) and adhered to ethical principles outlined in the Helsinki
Declaration. Informed consent was provided by all participants.

Data Collection

The venous blood samples were collected within 24 hours of admission, all from a fasting state (fasting time > 8h). If
multiple blood tests were conducted over a 24-hour period, the results of the initial test were utilized. The laboratory data
for this study were measured by the Laboratory Center of Fujian Medical University Union Hospital and obtained from
the electronic medical record system of Fujian Medical University Union Hospital. Baseline data included socio-
demographic information, admission and discharge diagnoses, laboratory tests, medications, surgical characteristics,
and discharge status.

Clinical Definition

Hypertension, diabetes mellitus (DM) and stroke were defined using the 10th Revision Codes of the International
Classification of Diseases (ICD-10).'*> The guidelines for the prevention and treatment of dyslipidemia in Chinese adults
(2016), were used to define the diagnosis of hyperlipemia.'® Estimated glomerular filtration rate (¢GFR) < 60mL/min/
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Patients diagnosed with acute myocardial
infarction between May 2017 and December
2022 were included (n=1193)

Presence of other serious
underlying diseases or | ——————————
severe complications (n=20)

Absence of agreement of
informed consent (n=51)

Y

Patients meeting the inclusion
and exclusion criteria (n=1122)

incomplete
clinical data
(n=78)

Y

Patients indentified for analyses (n=1044)

Figure | Inclusion/exclusion flowchart for the study group.

1.73m? and calculated with MDRD formula.'” AISI was defined as the absolute value of neutrophils multiplied by the
absolute value of monocytes multiplied by the absolute value of platelets divided by the absolute value of lymphocytes
(AISI=Neutrophils * Platelets * Monocytes / Lymphocytes).

Outcomes Measured

The primary endpoint is the occurrence of major adverse cardiovascular and cerebrovascular events (MACCEs),
encompassing all-cause in-hospital mortality, revascularization, new-onset atrial fibrillation of any etiology, venous
thromboembolism, and stroke. All-cause in-hospital mortality refers to death from any cause during hospitalization.
Revascularization is defined as secondary stent placement during hospitalization following initial stent placement. New-
onset atrial fibrillation is characterized by the absence of prior history of atrial fibrillation and confirmed through routine
electrocardiogram, ambulatory electrocardiogram monitoring, or inpatient electrocardiographic monitoring. Secondary
endpoints include contrast-induced nephropathy (CIN) risk and all-cause readmission rate. CIN is defined as a relative
increase > 25% or an absolute increase > 44.2 umol/L in serum creatinine concentration within 48—72 hours post-
exposure to contrast agent; it excludes acute kidney injury due to other causes. Readmission for any reason was verified
through medical records review or direct communication with patients or attending physicians. The mean follow-up
duration for this study was one year.

Statistical Analysis

To assess the impact of AISI level on the clinical outcomes of patients with acute myocardial infarction, the median was
stratified into high and low AISI groups. Baseline data were presented as frequency and percentage, and the comparison
between groups was analyzed using the ¥ test. Continuous variables were assessed for normality using the K-S test,
P-P plot, Q-Q plot, and frequency histogram; they were reported as meantstandard deviation (for normally distributed
data). Differences between groups were analyzed using independent samples #-test for normally distributed data or
median and interquartile range (IQR) for non-normally distributed data. The Mann—Whitney U rank sum test was used to
compare differences between groups. We first conducted univariate logistic regression analysis, followed by multivariate
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analysis to control for potential confounders. The confounders considered included gender, age, smoking status, cardiac
ejection fraction, history of bypass surgery, use of calcium channel blockers, ACEI/ARB/ARNI, B-blockers, statins, dual
antiplatelet therapy, red blood cell count, monocyte count, platelet count, alanine aminotransferase, serum albumin, and
glomerular filtration rate. Variables such as white blood cell count, lymphocyte count, aspartate aminotransferase, total
cholesterol, and low-density lipoprotein were excluded due to collinearity (variance inflation factor [VIF]>5). After
adjusting for these confounders, we performed subgroup analyses for high-risk patients and constructed forest plots
(Figures 2-4) based on the analysis results. Odds ratio (OR)/hazard ratio (HR) along with their respective 95%
confidence intervals (CI) were used to quantify risk magnitude. All statistical analyses were conducted using SPSS
26.0 software (IBM, Armonk, New York, USA).

Risk of All-cause in-hospital mortality

OR [95%CI] OR[95%CI]  Pvalue
GFR>74.697(n=202) } A g | 0.48 [0.08-2.96] 0.429
Age>65(n=520) » 1.01[0.97-1.06] 0577
BMI >23.98(n=252) i ¢ 1.31 [1.01-1.71] 0.045
HDL-C24.96 (ums22) - ] 031[0.11-090]  0.032
PCI (n=910) F—e— b 0.22 [0.08-0.66] 0.006
Triglyceride>1.43(n=524) o 1.10 [0.94-1.30] 0.235
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Figure 2 Predictors of all-cause in hospital mortality in patients with acute myocardial infarction. Forest plot for the effects sizes of individual predictors of all-cause in
hospital mortality in patients with acute myocardial infarction.

Abbreviations: GFR, glomerular filtration rate; BMI, body mass index; HDL-C, High-density lipoprotein cholesterol; OR, Odds-ratio; PCI, percutaneous coronary
intervention.

Risk of AF OR [95%CI] OR [95%ClI] P value
HDL-C20.96 (n=522) —T¢— 1.00 [0.61-1.64] 0.991
BMI >23.98(n=252) He— 1.09 [0.95-1.25] 0.201
Triglyceride>1.43(n=524) —e— 0.74 [0.52-1.05] 0.093
PCI(n=910) —e—H 0.55 [0.30-0.99] 0.049
Hyperlipidemia(n=447) —e{—— 0.79 [0.45-1.38] 0.409
Age>65 (n=520) le 1.08 [1.059-1.11]  <0.001

0!0 0:5 1.0 1f5 2!0 2:5 3!0

Figure 3 Predictors of atrial fibrillation in patients with acute myocardial infarction. Forest plot for the effects sizes of individual predictors of atrial fibrillation in patients
with acute myocardial infarction.
Abbreviations: AF, Atrial fibrillation; OR, Odds-ratio, HDL-C, High-density lipoprotein cholesterol; BMI, body mass index; PCl, percutaneous coronary intervention.

7060  "ees Journal of Inflammation Research 2024:17

Dove!


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

Dove Jiang et al

Risk of CIN OR [95%CI] OR [95%CT] P value
Hyperlipidemia(n=447) o 0.69 [0.40-1.19] 0.181
B-blockers (n=533) | L | 2.17[1.10-4.28] 0.025
PCI(n=910) o 0.48 [0.27-0.87] 0.015
ACEI/ARB/ARNI(n=302) —T— 1.09 [0.61-1.95] 0.769
Female (n=186) —o—1 0.51 [0.29-0.93] 0.026
Age>65(n=520) ® 1.03 [1.00-1.05] 0.048
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Figure 4 Predictors of CIN in patients with acute myocardial infarction. Forest plot for the effects sizes of individual predictors of CIN in patients with acute myocardial
infarction.

Abbreviations: ACEI/ARB/ARNI, angiotensin-converting enzyme inhibitors or angiotensin receptor blockers or angiotensin receptor—neprilysin inhibitors; CIN, Contrast-
induced nephropathy; OR, Odds-ratio; PCI, percutaneous coronary intervention.

Results

Baseline Characteristics

This study included a total of 1044 patients, with an average age of 64.05+£11.62 years. There were 186 female patients
(17.6%), 899 patients received percutaneous coronary intervention (PCI) treatment (86.1%), 643 had hypertension
(61.6%) and 411 had a history of diabetes (39.4%). The entire population was divided into two groups based on the
AISI level (Q1 Group, <416.15, n=522; Q2 Group, >416.16, n=522). Patients in the high AISI group exhibited a lower
left ventricular ejection fraction (LVEF) (Q1: 56.87+£10.95 vs Q2: 53.61£11.07, p<0.001), and a smaller proportion had
a history of CABG surgery (Q1: 2.7% vs Q2: 0.6%). We noticed that in terms of medication history, univariate analysis
showed that patients with higher AISI levels used fewer therapeutic drugs (p<0.05), including antihypertensive drugs,
dual antiplatelet therapy (DAPT), and lipid-lowering drugs, among others. Furthermore, individuals in the high AISI
group exhibited elevated levels of white blood cells (WBC) (p<0.05), neutrophils (NEU) (p<0.05), monocytes (MONO)
(p<0.05), and platelets (PLT) (p<0.05). They also demonstrated a tendency towards higher total cholesterol (TCHO)
(»<0.05) and low-density lipoprotein cholesterol (LDL-C) (p<0.05), along with an increase in glomerular filtration rate
(GFR) (p<0.05). Conversely, compared to those with high AISI levels, patients with lower AISI levels were more likely
to have decreased aspartate aminotransferase (AST) (p<0.05) and alanine aminotransferase levels (ALT) (p<0.05) while
exhibiting higher lymphocyte (LYM) (p<0.05) and albumin levels (ALB) (p<0.05). Additional data on the baseline
characteristics of the study population can be found in Table 1.

AlSI as a Predictor of Clinical Outcome

In the study population, the incidence of MACCEs was notably high, with 23 patients (2.2%) experiencing mortality.
Univariate analysis revealed a strong association between high AISI levels and increased mortality risk, with this
association remaining significant across various models (P<0.05). In Model 1, which adjusted for age and gender,
each unit increase in AISI was associated with a 2.68-fold increase in the likelihood of death (OR 3.68; 95% CI
1.36-10.00, P<0.05). In Model 2, which accounted for all potential confounders, the risk of death remained elevated (OR
3.74; 95% CI 1.12-12.46; P<0.05). These results further confirm that higher AISI levels are positively correlated with an
increased risk of mortality. Additionally, subgroup analysis of high-risk patients revealed that a BMI of >23.98 kg/m? was
a significant risk factor for mortality, with the risk increasing as BMI increased (OR 1.31; 95% CI 1.01-1.71, P<0.05).
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Table | Baseline Characteristics in Patients with Acute Myocardial Infarction

Variables AISI Quartile
Quartile 1 Quartile 2 P-value
(<416.15) (=416.16)
(n=522) (n=522)
General Information and Personal History
Age, years, M (SD) 64.42+11.17 63.54+12.03 0.223
Female sex, n (%) 96 (18.4) 86 (16.5) 0.415
BMI, kg/m?, M (SD) 24.28+2.25 24.03+1.99 0.057
Current smoking, n (%) 220 (42.1) 239 (45.8) 0.437
Current drinking, n (%) 41 (7.9) 51 (9.8) 0.450
LOS, days, M (SD) 9.1247.84 9.96+6.77 0.065
EF (%), M (SD) 56.87£10.95 53.61x11.07 <0.001
PCl, n (%) 443 (84.9) 456 (87.4) 0.245
Number of infarcted arteries 2.72+0.89 2.74+0.87 0.779
Past history
Hypertension, n (%) 319 (61.1) 324 (62.1) 0.750
DM, n (%) 208 (39.8) 203 (38.9) 0.751
Hyperlipemia, n (%) 222 (42.5) 218 (41.8) 0.802
Prior stroke, n (%) 25 (4.8) 38 (7.3) 0.091
Prior CABG, n (%) 14 (2.7) 3 (0.6) 0.007
Medications
Diuretics, n (%) 135 (25.9) 110 21.1) 0.068
CCB, n (%) 96 (18.4) 62 (11.9) 0.003
ACEI/ARB/ARNI, n (%) 187 (35.8) 113 (21.6) <0.001
B-blockers, n (%) 301 (57.7) 226 (43.3) <0.001
Statins, n (%) 44| (84.5) 315 (60.3) <0.001
DAPT, n (%) 440 (84.3) 314 (60.2) <0.001
Blood Routine
WBC, 1079/L, M (SD) 6.91£2.02 11.00+3.54 <0.001
Lymphocyte, 1079/L, M (SD) 4.28+1.39 8.52+3.38 <0.001
RBC, 10712/L, M (SD) 1.95+1.08 1.61+0.66 <0.001
Monocyte, 1029/L, M (SD) 0.48+0.16 0.73£0.29 <0.001
Platelet, 1079/L, M (SD) 208.64+54.74 | 261.96x94.28 | <0.00I
Hepatic Function
ALT, IU/L, MED (IQR) 23 (16,37) 36 (22,62.25) 0.001
AST, IU/L, MED (IQR) 25.5 (19,54.5) | 75.5 (26,241) <0.001
ALP, g/L, M (SD) 39.15+3.83 37.71+4.36 <0.001
Renal Function
Scr,umol/L, M (SD) 5.34£1.63 5.42+1.77 0.057
Uric acid, umol/L, M (SD) 388.65+108.75 | 391.59+119.47 | 0.678
GFR, mL/min, M (SD) 68.07+25.61 69.29+22.11 0.010
Four blood lipids
Total cholesterol 4.19%1.26 4.42+1.18 0.002
Triglycerides 1.78+1.55 1.85+1.88 0.507
HDL-C 0.98+0.24 1.01+0.27 0.124
LDL-C 2.72%1.15 2.95£1.02 0.001

Abbreviations: Abbreviations: BMI, body mass index; LOS, length of stay; EF, ejection fraction; PCI, percutaneous
coronary intervention; DM, diabetes mellitus; CABG, coronary artery bypass graft surgery; CCB, Calcium Channel
Blockers; ACEI or ARB or ARNI, angiotensin-converting enzyme inhibitors or angiotensin receptor blockers or
angiotensin receptor—neprilysin inhibitors; DAPT, dual antiplatelet therapy; WBC, White blood cells; RBC, red
blood cells; ALT, Alanine Aminotransferase; AST, aspartate aminotransferase; ALP, albumin; GFR, glomerular
filtration rate; HDL-C, High density lipoprotein cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol.
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Conversely, patients who underwent PCI had a 78% reduced risk of mortality compared to those who did not receive PCI
(OR 0.22; 95% CI 0.08-0.66, P<0.05). Furthermore, a HDL-C level of >0.96 mmol/L was identified as a protective
factor against mortality. For each unit increase in HDL-C, the likelihood of mortality decreased by 69% (OR 0.31; 95%
CI 0.11-0.09, P<0.05) (Table 2 and Figure 2).

In this study, a significant positive correlation was found between AISI levels and the incidence of AF (6.3% vs
10.5%, P<0.05). After controlling for age and sex in Model 1, the risk remained elevated (OR 1.90; 95% CI 1.19-3.02,
P<0.05). This association was further confirmed in Model 2, which adjusted for additional covariates (OR 1.71; 95% CI
1.01-2.91; P<0.05). Additionally, a more detailed analysis revealed that among patients aged >65 years, each
additional year of age increased the likelihood of developing atrial fibrillation by 8% (OR 1.08; 95% CI 1.06-1.11;
P<0.05). Furthermore, patients who underwent PCI had a 45% lower risk of developing atrial fibrillation compared to
those who did not receive PCI treatment (OR 0.55; 95% CI 0.30-0.99; P<0.05) (Table 2 and Figure 3).

Table 2 The Risk of Clinical Outcomes in Patients with Acute Myocardial Infarction

Main outcome Model AISI Quartile
Quartile | Quartile 2 P-value
(<416.15) (=416.16)
(n=522) (n=522)
MACCEs
All-cause in-hospital mortality All-cause in-hospital mortality 5 (1.0) 18 (3.4) 0.006
Non-All-cause in-hospital mortality 517 (99.0) 504 (96.6) NA

Model | Reference 3.68 (1.36-10.00) 0.011
Model 2 Reference 3.74 (1.12-12.46) 0.032

Repeated revascularization Repeated revascularization 42 (8.0) 60 (11.5) 0.061

Non-Repeated revascularization 480 (92.0) 462 (88.5) NA

Model | Reference 1.50 (0.99-2.27) 0.058
Model 2 Reference 1.25 (0.76-2.06) 0.371

AF AF 33 (6.3) 55 (10.5) 0.014
Non-AF 489 (93.7) 467 (89.5) NA
Model | Reference 1.90 (1.19-3.02) 0.007
Model 2 Reference 1.71 (1.01-2.91) 0.047

Venous thromboembolism thrombus 15 (2.9) 17 (3.3) 0.720

Non-thrombus 507 (97.1) 505 (96.7) NA

Model | Reference 1.13 (0.56-2.29) 0.733
Model 2 Reference 0.99 (0.44-2.26) 0.989

Stroke Stroke 56 (10.7) 60 (11.5) 0.694

Non-Stroke 466 (89.3) 462 (88.5) NA

Model | Reference .11 (0.75-1.64) 0.606
Model 2 Reference 0.79 (0.43-1.47) 0.465

Secondary outcomes

CIN CIN 31 (5.9) 48 (9.2) 0.047
Non-CIN 491 (94.1) 474 (90.8) NA
Model | Reference 1.66 (1.04-2.66) 0.035
Model 2 Reference 1.75 (1.02-3.01) 0.043

All-cause readmission All-cause readmission 204 (39.1) 220 (42.1) 0313

Non-All-cause 318 (60.9) 302 (57.9) NA
readmission

Model | Reference 0.94 (0.77-1.43) 0.504
Model 2 Reference 0.98 (0.78-1.22) 0.977

Abbreviations: MACCE, major adverse cardiovascular and cerebrovascular events; AF, atrial fibrillation; CIN, contrast-induced nephropathy;
Model | was adjusted for age and sex; Model 2 was adjusted for Model | plus other risk factors.
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Furthermore, we found that the incidence of CIN in this study was 7.5%. Initially, without adjusting for any
confounding factors, higher AISI scores were associated with an increased risk of CIN. After adjusting for age and
sex, OR was 1.66 (95% CI 1.04-2.66; P<0.05). Further adjustments in Model 2, which included additional covariates,
resulted in an adjusted odds ratio of 1.75 (95% CI 1.02-3.01; P<0.05), indicating an increased OR and suggesting that
other covariates may influence the risk of CIN. Subgroup analyses revealed that being female was a protective factor
against CIN, with women having a lower risk compared to men (OR 0.51; 95% CI 0.29-0.93; P<0.05). Additionally,
patients who underwent PCI had a 52% lower risk of developing CIN compared to those who did not receive PCI
treatment (OR 0.48; 95% CI 0.27-0.87; P<0.05). Conversely, age >65 years (OR 1.03; 95% CI 1.00-1.05; P<0.05) and
preoperative use of B-blockers (OR 2.17; 95% CI 1.10—4.28; P<0.05) were identified as independent risk factors for CIN
(Table 2 and Figure 4).

We also found that, even after adjusting for covariates in Model 1 and Model 2, the risk of undergoing repeat
revascularization, venous thromboembolism, cerebrovascular events, and all-cause readmission remained similar
between the Q2 and Q1 groups (P>0.05) (Table 2).

Discussion
As far as we know, this is the first larger study to use the novel inflammatory marker AISI as a predictor of clinical
prognosis in patients with AMI, and this study confirms the clinical importance of AISI in patients with AMI.

AMI results from a complex interplay of pathological and physiological factors, including inflammation-mediated
thrombus formation, plaque rupture, endothelial dysfunction, cardiac remodeling, and decreased cardiac function.'®
Several studies have confirmed how elevated levels of systemic inflammation increase the risks associated with MACCEs
following an AMI, emphasizing its close association with negative prognoses among affected individuals.?'** However,
further exploration is necessary regarding potential intercellular interactions influencing patient prognoses. The newly
developed composite index AISI integrates four distinct components reflective of systemic inflammation and demon-
strates superior predictive capabilities in terms of prognosis across conditions like hypertension and coronary heart
disease.'™!" Higher AISI may indicate more pronounced inflammatory responses escalating adverse outcomes.
Therefore, this study postulates that the association between AISI and the prediction of adverse cardiovascular events
in AMI patients may be attributed to the pro-inflammatory effects of individual inflammatory cells.

Our study demonstrates that patients in the Q2 group face a higher risk of all-cause mortality compared to those in the
QI group, aligning with current research.'' It is well-established that changes in microvascular permeability due to
inflammatory responses are significant pathological alterations in AMI.** Systemic inflammation can lead to abnormal
platelet aggregation and adhesion to endothelial cells, resulting in localized ischemia, hypoxia, and microthrombus
formation, which ultimately causes tissue necrosis.”> Abnormal decreases in lymphocyte counts indicate excessive
lymphocyte death and subsequent immune system dysfunction. This lymphocyte apoptosis, coupled with increases in
monocytes® and neutrophils,? collectively induces atherosclerotic plaque rupture and thrombosis, thereby increasing the
risk of major adverse cardiovascular and cerebrovascular events (MACCEs) through inflammatory response activation.
High AISI levels reflect disrupted immune function and intense inflammatory responses, contributing to an elevated risk
of mortality in AMI patients. A study involving elderly AMI patients found that increased inflammatory responses were
associated with a 3.09-fold increase in in-hospital mortality risk,?’ further supporting this mechanism. Interestingly, our
subgroup analysis revealed that HDL-L is a protective factor against mortality (P<0.05). This protective effect is
attributed to the multiple roles of HDL-L particles in counteracting atherosclerosis.”® Additionally, our observations
indicate that PCI intervention significantly reduces mortality risk by promoting blood flow restoration.?’ These findings
underscore the importance of focused monitoring for high-risk patients.

The pathophysiology of AF is complex, and our understanding of this condition remains limited.>® Recent research
has highlighted that leukocyte-mediated inflammatory pathways can promote the differentiation, proliferation, and
migration of atrial myocytes and fibroblasts, leading to abnormalities in the electrophysiological and mechanical
functions of atrial myocytes, which can, in turn, trigger AF. Furthermore, AF itself can exacerbate the inflammatory
response, creating a bidirectional relationship. For instance, AF can induce mechanical stress and ischemia-reperfusion
injury in atrial myocytes, thereby activating inflammatory pathways.>' Some researchers have linked the occurrence of
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AF with preoperative systemic inflammatory markers, supporting a close relationship between inflammation and the
onset of new AF.**** However, a study involving 1,450 patients undergoing cardiac surgery found no effect of
preoperative inflammation levels on the incidence of postoperative AF.** In our study, we observed that the incidence
of AF increased with higher AISI levels. Specifically, each unit increase in AISI was associated with a 0.71-fold increase
in the risk of AF in patients with AMI (P<0.05), further supporting the association between inflammation and the
development of new-onset AF. Additionally, aging was identified as a prominent risk factor for the incidence, prevalence,
and progression of AF. PCI treatment emerged as a protective factor against new-onset AF, as AMI can induce AF
through inflammation and excessive chamber dilation, leading to increased oxygen demand. PCI, by improving
hemodynamic status and alleviating myocardial ischemia and hypoxia, helps to mitigate these effects. Consequently,
healthcare providers should pay special attention to patients not receiving PCI and consider initiating PCI treatment
based on individual patient circumstances.

CIN is a common complication PCI, associated with a high incidence and mortality rate. The pathophysiology of
CIN involves a complex interplay among various blood cells. Immune system dysregulation may adversely impact
renal function, and systemic inflammation can alter renal blood flow.*> Platelets interact with leukocytes at sites of
acute injury, exacerbating renal parenchymal cell damage through the production of pro-inflammatory cytokines,
cytotoxic effects, and interactions with renal intrinsic cells.*®*” This suggests that higher levels of AISI correlate with
increased inflammation and worsened renal injury. In our analysis, we observed a positive correlation between high
AISI levels and CIN risk (P<0.05), which was confirmed even after adjusting for baseline confounding factors. These
findings are consistent with other studies.’® Subgroup analyses of high-risk patients indicated that PCI acts as
a protective factor against CIN (P<0.05), likely due to its improvement in renal hemodynamics, which reduces CIN
risk. Conversely, preoperative use of B-blockers was identified as a risk factor for CIN, possibly due to increased
toxicity to renal tubular cells. Additionally, age>65 years was found to be associated with an increased risk of CIN,
reflecting the decline in renal function with advancing age.*® Our study also found that male patients have a higher risk
of CIN compared to female patients, potentially mediated by the beneficial effects of estrogen on the progression of
renal disease.*”*' These findings underscore the need for healthcare providers to pay particular attention to older male
patients.

Our study is subject to certain limitations. Firstly, this study is a single-center retrospective analysis, which inherently
carries the risk of confounding factors, such as selection bias. To enhance the reliability of the findings, future research
will aim to conduct prospective studies or validate the results across different populations. Second, a single blood draw is
not a good proxy for a patient’s physical status, which may change considerably during the hospital stay. Lastly, this
study was limited by a lack of follow-up. Despite these limitations, our study is the largest study to date and the first to
explore the association between different levels of AISI and the prognosis of AMI patients. It provides evidence for
improving patients’ clinical outcomes in the future.

Conclusion

AIST has the potential to serve as an early warning indicator for adverse prognosis in patients with acute myocardial
infarction (AMI). This finding could facilitate the development of new therapeutic strategies aimed at managing
low-level inflammation and myocardial injury. Additionally, AISI offers a practical and informative biomarker that
can assist clinicians in evaluating and analyzing the condition of AMI patients. Its prognostic value can guide
clinicians in assessing patient outcomes and making informed treatment decisions. However, further prospective
studies and validation across diverse populations are needed to confirm the feasibility and generalizability of this
approach.
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