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Abstract
Aim: Acute coronary syndrome (ACS) is a leading cause of cardiovascular morbidity and mortality globally. The aim of this study was to assess the influence of 
inflammatory and metabolic markers, including the triglyceride/glucose index (TyG), triglyceride/high-density lipoprotein (HDL) ratio (THR), triglyceride/glucose 
ratio, and Pan-Immune Inflammation Value (PIV), on the prognosis and treatment strategies of patients with ACS.
Materials and Methods: This retrospective, cross-sectional study was conducted at Fethi Sekin City Hospital between January 2020 and December 2024, 
involving patients diagnosed with acute coronary syndrome (ACS) (STEMI, NSTEMI) as well as healthy controls. Sociodemographic and clinical data, along with 
laboratory results (glucose, triglycerides, HDL, LDL, and CRP levels), were collected from patient records. The triglyceride/glucose (TyG) index, triglyceride/HDL 
ratio, and Pan-Immune Inflammation Value (PIV) were subsequently calculated.
Results: Significant differences were observed in the Pan-Immune Inflammation Value (PIV), TyG index, and triglyceride/HDL ratio (THR) levels between ACS 
patients and healthy controls. The TyG index and triglyceride/glucose ratio exhibited significant differences between the STEMI and NSTEMI groups. However, 
PIV showed significant differences only between ACS patients and healthy controls and did not effectively distinguish between ACS subgroups. Receiver 
operating characteristic (ROC) analysis of the TyG index and triglyceride/HDL ratio indicated that these markers play a crucial role in differentiating between 
STEMI and NSTEMI.
Discussion: This study suggests that the TyG index, triglyceride/HDL ratio, and triglyceride/glucose ratio may serve as valuable markers in the assessment of 
ACS, particularly in differentiating between STEMI and NSTEMI. While PIV effectively distinguished ACS patients from healthy controls, it did not demonstrate 
a significant difference between ACS subgroups. These findings underscore the potential of these markers in evaluating cardiovascular risk, and further 
prospective studies are needed to validate their clinical utility.
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Introduction
Cardiovascular disease (CVD) is one of the leading causes of 
death worldwide and constitutes a significant public health 
burden.  Acute coronary syndrome (ACS) refers to a spectrum of 
clinical conditions characterized by a sudden reduction in blood 
flow to the heart, resulting in myocardial ischemia. The main 
subtypes of ACS include unstable angina, non-ST elevation 
myocardial infarction (NSTEMI), and ST-elevation myocardial 
infarction (STEMI) [1,2]. Standard treatment strategies for 
ACS currently involve thrombolytic therapy and primary 
percutaneous coronary intervention (pPCI) to ensure early 
reperfusion. While the preservation of ischemic myocardium 
and the limitation of infarct size have reduced the incidence of 
clinical events, patients remain at an inherent risk for recurrent 
adverse cardiovascular outcomes [3,4]. 
Disorders in lipoprotein metabolism are referred to as 
dyslipidemia, and elevated levels of total cholesterol (TC), 
triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), 
along with decreased levels of high-density lipoprotein 
cholesterol (HDL-C) or a high LDL-C/HDL-C ratio, significantly 
increase the risk of myocardial infarction (MI) [5,6]. The 
atherogenic index of plasma (AIP) serves as an indicator of TG 
and HDL-C levels. AIP is a valuable parameter for assessing 
atherogenic potential and is also considered a robust biomarker 
for MI [7,8].
The pan-immune inflammation value (PIV), derived from all 
major immune cells using neutrophil, lymphocyte, platelet, 
and monocyte counts, has been identified as a more powerful 
prognostic marker in cancer treatment [9]. It has also been 
shown that PIV is significantly higher in individuals with 
diabetes, prediabetes, and metabolic syndrome; in addition, 
increased PIV levels have been associated with all-cause 
mortality in hypertensive patients with chronic inflammation 
[10] and in patients with non-ST elevation myocardial infarction 
(NSTEMI) [11]. 
In this study, our primary objective was to assess the clinical 
utility of novel, practical, and cost-effective biomarkers that 
could be considered for routine use in patients diagnosed 
with ACS. Specifically, we sought to investigate the potential 
role of the Pan-Immune Inflammation Value (PIV), Glucose/
Lymphocyte ratio (GLR), Triglyceride-glucose (TyG) index, 
Triglyceride/glucose ratio (TGR) and Triglyceride/HDL ratio 
(THR) biomarkers that are regarded as indicators of systemic 
inflammation and metabolic health in prognostic assessment 
and therapeutic strategy optimization for patients with ACS. 
The ease of measurement, rapidity, and low-cost nature of 
these biomarkers enhance their feasibility for incorporation 
into clinical practice, thereby offering a promising approach to 
improving patient management in this context.

Materials and Methods
Our research employed a retrospective and cross-sectional 
design, encompassing patients who underwent angiography 
for the diagnosis of ACS at Elazığ Fethi Sekin City Hospital 
between January 1, 2020, and December 1, 2024. The study 
groups consisted of patients diagnosed with STEMI and 
NSTEMI, as well as a healthy control group. Patient records 
were reviewed from the hospital’s database, and blood test 
results (hemogram, biochemistry, cholesterol levels, troponin, 

and C-reactive protein [CRP] levels) for individuals who 
underwent angiography were retrospectively analyzed. Inclusion 
criteria encompassed patients aged over 18 years without 
a history of active infection, malignancy, or inflammatory 
disease. Exclusion criteria included individuals under 18 years 
of age, those diagnosed with acute infections or malignancies, 
individuals with a history of inflammatory diseases, or those 
with missing data. Following the exclusion of 243 patients due 
to incomplete data, a total of 374 patients were included in the 
analysis. Additionally, 100 healthy individuals were included in 
the control group.
Data Collection Tools
To document the data utilized in this study, a sociodemographic 
and clinical data form was developed by the authors, drawing 
from clinical experience and existing literature. This form was 
designed to capture relevant data extracted from patient records, 
including demographic details such as age and gender, as well 
as findings from electrocardiography (ECG), echocardiography 
(ECHO), and angiography. Additionally, laboratory parameters 
such as lymphocyte, monocyte, neutrophil, and platelet counts, 
as well as glucose, TG, HDL, LDL, and CRP levels, were recorded 
from patient test results. Using these data, the following 
parameters were subsequently calculated:
THR: TG/HDL
TGR: TG/Glucose 
GLR: Glucose/Lymphocyte 
TyG index: Fasting triglyceride (mg/dL) × fasting plasma glucose 
(mg/dL) / 2
PIV: Neutrophil count (10⁹/L) × Platelet count (10⁹/L) × Monocyte 
count (10⁹/L) / Lymphocyte count (10⁹/L) 
Laboratory Samples
In our hospital, complete blood count analyses were performed 
with a DXH-800 device (Beckman Coulter, Inc., Miami, FL, 
USA), and biochemical parameters were analyzed using a 
Beckman AU-5800 device (Beckman Coulter Diagnostics, 
Indianapolis, IN, USA). Lymphocyte, monocyte, neutrophil and 
platelet counts, glucose, triglyceride, HDL, LDL, and CRP levels 
were determined. Using these parameters, TG/HDL ratio, TG/
Glucose ratio, Glucose/Lymphocyte ratio, Triglyceride-glucose 
(TyG) index, and pan-immune inflammation value (PIV) were 
calculated manually. 
Statistical Analysis 
Statistical analyses were performed with SPSS v. 22 (Statistical 
Package for the Social Sciences; SPSS Inc., Chicago, IL). 
The normality of distribution of continuous variables was 
determined using the Kolmogorov-Smirnov test. Kruskal-Wallis 
Test was used for the comparison of more than two groups. 
Post Hoc Dunn’s test was used for pairwise group comparisons 
after the Kruskal-Wallis Test. Numerical data were expressed 
as Median (IQR) and categorical data as percentage (%). 
Spearman’s correlation test was used to analyze correlations 
between continuous variables. Logistic regression analysis 
was used to calculate risk factors, starting with a univariate 
analysis, followed by a multivariate analysis for variables found 
significant in the first step. The statistical significance level 
was accepted as p < 0.05.
Ethical Approval 
This study received approval from the Fethi Sekin City Hospital 
Non-Interventional Local Ethics Committee (Date: 2024-12-19, 
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No: 2024/6-9).

Results
In this study, the control group consisted of 100 participants 
(23 women, 77 men), while the STEMI group included 171 
participants (31 women, 140 men), and the NSTEMI group 
had 203 participants (48 women, 155 men). When the gender 
distribution across the groups was examined, no statistically 
significant difference was observed (p = 0.399). A comparative 
analysis of general laboratory data between the control, 
STEMI, and NSTEMI groups revealed that the mean age in 
the control group was 53.00 years, while the mean ages in 
the STEMI and NSTEMI groups were 62.00 and 64.00 years, 
respectively. This age difference was statistically significant (p 
< 0.001). Troponin levels did not show a statistically significant 
difference between the STEMI and NSTEMI groups (p=0.892). 
Glucose levels were significantly higher in the STEMI (125.50) 

and NSTEMI (122.50) groups compared to the control group 
(95.00) (p < 0.001). Similarly, LDH levels were significantly 
elevated in the STEMI (302.00) and NSTEMI (287.00) groups 
compared to the control group (182.50) (p < 0.001). Triglyceride 
levels were 128.50 in the control group, 116.00 in the STEMI 
group, and 132.00 in the NSTEMI group, but this difference 
was not statistically significant (p = 0.070). LDL levels also 
did not differ significantly across the groups (p = 0.511). In 
contrast, HDL levels were significantly lower in the STEMI 
(41.00) and NSTEMI (40.00) groups compared to the control 
group (49.00) (p < 0.001). In our study, biomarker values such 
as PIV, THR, TGR, and GLR also showed statistically significant 
differences between the groups (p < 0.001). The Triglyceride-
glucose (TyG) index values were 5957.75 in the control group, 
7344.00 in the STEMI group, and 8509.25 in the NSTEMI 
group, with this difference being statistically significant (p < 
0.001) (Table 1). ROC analysis was conducted to assess the 

Table 1. General laboratory data for control, STEMI, and NSTEMI

Table 2. ROC analysis results for ACS in the distinction between ACS and Normal and for STEMI in the distinction between STEMI 
and NSTEMI

Control STEMI NSTEMI p

N (F/M) 100 (23/77) 171 (31/140) 203 (48/155) 0.399

Age 53,00 (45,50 -59,75)a 62,00 (53,00-71,00)b 64,00 (55,00 -72,00)b <0,001

Troponin 1654,40 (66,80 -12968,00) 1353,10 (90,80 -11371,40) 0,892

Glucose 95,00 (89,00 -100,00 )a 125,50 (104,75 -155,25 )b 122,50 (104,25 -165,75 )b <0,001

LDH 182,50 (167,00 -206,50)a 302,00 (233,50 -398,00)b 287,00 (233,00 -412,50)b <0,001

CRP 0,13 (0,05 -0,33)a 6,26 (3,28-17,20)b 5,98 (3,19 -20,08)b <0,001

Albumıne 37,00 (35,00 -40,75)a 39,00 (36,00-42,00)b 39,00 (36,00 - 41,00)b 0,027

Trıglıcerıde 128,50 (84,50 -180,00) 116,00 (79,00-159,50) 132,00 (95,00 -185,50) 0,07

LDL 113,50 (99,00 -127,75 ) 115,00 (89,00-141,00 ) 108,50 (88,00 -133,75 ) 0,511

HDL 49,00 (43,00 -56,00)a 41,00 (35,00-48,00)b 40,00 (35,00 - 47,00)b <0,001

Urıc Acıd 4,50 (3,80 -5,18)a 5,35(4,67-6,47)b 5,51 (4,63-6,56)b <0,001

WBC 7,53 (6,59 -8,61)a 10,90(8,70-13,50)b 10,50 (8,50-12,90)b <0,001

HB 14,50 (12,80 -15,70) 14,40(13,23-15,40 ) 14,20 (12,88 -15,30 ) 0,732

PLT 273,00 (224,75 -319,75)a 239,00(197,50-289,50)b 236,50 (199,75-284,00)b 0,001

Neu 3,92 (3,19 -4,87)a 6,08(2,78-8,63)b 6,33 (4,50-9,32)b <0,001

LYM 2,10 (1,80 -2,66)a 2,57(1,56-5,62)a 2,25 (1,42-3,55)b 0,024

MON 0,56 (0,42 -0,64)a 0,84 (0,66 -1,13)b 0,84 (0,61 -1,04)b <0,001

CREATIN 0,80 (0,69 -0,85)a 0,86 (0,71 -1,03)b 0,86 (0,73 -1,03)b <0,001

PIV 267,40 (166,00 -388,31)a 463,89 (103,65 -1185,34)b 509,32 (234,29 -1092,07)b <0,001

TGR 1,40 (0,93 -1,85)a 0,90 (0,61 -1,41)b 1,04 (0,64 -1,49)b <0,001

GLR 44,40 (34,60 -53,17)a 48,83 (24,71 -84,17)a 59,00 (35,57 -90,71)b <0,001

THR 2,66 (1,75 -4,07 )a 2,76 (1,83 -4,32 )a 3,37 (2,25 -4,75 )b 0,003

TyG Index 5957,75 (3925,13 - 9042,50 )a 7344,00 (4812,25 -10787,75)b 8509,25 (5802,38 -13587,75 )c <0,001

Cut Off AUC 95% Cl Sensitivity Specificity p

For AKS in the distinction between AKS and control

Triglyceride ≤127 0,506 0,458 - 0,553 52,45 54 0,8607

TyG Index >7008 0,653 0,607 - 0,698 58,84 65 <0,0001

Triglyceride/ Glucose ≤1,17 0,666 0,620 - 0,710 64,35 66 <0,0001

Triglyceride/ HDL >3,46512 0,584 0,536 - 0,630 42,36 73 0,0079

For STEMI to distinguish between STEMI and NSTEMI

Triglyceride >125 0,572 0,518 - 0,625 55,56 58,23 0,0203

TyG Index >11062,5 0,581 0,527 - 0,633 37,23 77,71 0,0088

Triglyceride/ Glucose >0,93 0,535 0,481 - 0,589 55,85 53,5 0,2619

Triglyceride/ HDL >2,29 0,57 0,516 - 0,623 74,07 39,87 0,0235

Troponin ≤77,4 0,504 0,452 - 0,556 21,67 72,51 0,8932
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diagnostic performance of various biochemical parameters in 
differentiating ACS from the normal group and STEMI from 
NSTEMI. The cut-off value for TG was determined as ≤ 127, 
with an AUC of 0.506, a sensitivity of 52.45%, and a specificity 
of 54.00% (p = 0.8607), indicating no significant discriminative 
power. Conversely, the TyG Index (cut-off > 7008, AUC=0.653, 
sensitivity = 58.84%, specificity = 65.00%, p < 0.0001) and 
the TGR (cut-off ≤ 1.17, AUC = 0.666, sensitivity = 64.35%, 
specificity = 66.00%, p < 0.0001) demonstrated statistically 
significant diagnostic value. Additionally, the THR (cut-off  > 
3.46512, AUC = 0.584, sensitivity = 42.36%, specificity = 
73.00%, p = 0.0079) exhibited a significant but relatively lower 
discriminative capacity. Overall, the ROC analysis identified the 
TyG Index and the TGR as the most effective biomarkers for 
distinguishing ACS from the normal group (Figure 1, Table 2). 
Various biochemical parameters were evaluated to differentiate 
STEMI from NSTEMI. The cut-off value for triglyceride was 
set at  > 125, with an AUC of 0.572, sensitivity of 55.56%, 
and specificity of 58.23%, indicating statistical significance 
(p = 0.0203). The TyG Index emerged as a key marker, with 
a cut-off value of  >11062.5, an AUC of 0.581, sensitivity of 
37.23%, and specificity of 77.71% (p = 0.0088). In contrast, 
the triglyceride/glucose ratio (cut-off  > 0.93) did not exhibit 
significant discriminatory power (AUC = 0.535, sensitivity = 
55.85%, specificity = 53.50%, p = 0.2619). Meanwhile, the THR 
(cut-off  > 2.29) demonstrated significant diagnostic value, 
with an AUC of 0.570, sensitivity of 74.07%, and specificity 
of 39.87% (p = 0.0235). Overall, the ROC analysis identified 
the TyG Index and the THR as significant parameters for 
distinguishing STEMI from NSTEMI (Figure 2, Table 2). These 

analyses demonstrate that the TyG Index and the THR, in 
particular, serve as diagnostically significant discriminators 
between both the ACS and normal groups, as well as the STEMI 
and NSTEMI groups.

Discussion
Atherosclerosis is a chronic inflammatory condition 
characterized by autoimmune disturbances [12]. Persistent or 
prolonged inflammatory stimuli may exacerbate cardiovascular 
risk by enhancing the expression of systemic proinflammatory 
factors [13]. Recently, the PIV and other inflammation-related 
parameters, derived from non-invasive biomarkers, have 
emerged as novel indicators that can predict the risk and 
prognosis of CVDs [14]. A study by Wu et al. [10] in 2023 explored 
the relationship between PIV and long-term all-cause and 
cardiovascular mortality in patients with hypertension.  In our 
study, we observed that PIV levels did not exhibit a significant 
difference between NSTEMI and STEMI patients. However, the 
ACS case groups demonstrated a significant difference when 
compared to the control group. This finding suggests that 
systemic inflammation is strongly associated with ACS patients 
but does not significantly differ between ACS subtypes. This 
result contradicts similar limited studies and highlights the 
need for prospective, well-designed research to further explore 
the potential utility of PIV as a predictive marker for CVDs.
Insulin resistance (IR) is defined as a reduced tissue response 
to insulin stimulation, characterized by defects in glucose 
uptake and oxidation, decreased glycogen synthesis, and 
impaired cellular insulin signaling. These abnormalities 
lead to disturbances in glucose metabolism and endothelial 
dysfunction, which accelerate atherosclerosis and are 
considered key contributors to many cardiovascular events [15]. 
To facilitate a more convenient and reproducible assessment 
of insulin resistance in clinical practice, the TyG index has been 
introduced as a reliable alternative biomarker for IR [16]. Both 
the THR and the TyG index serve as indicators of IR. Increasing 
evidence suggests that the TyG index is significantly associated 
with an elevated risk of cardiovascular events and functions 
as a reliable predictor of in-hospital mortality in critical heart 
conditions, including heart failure, arrhythmias, coronary artery 
disease,  ACS, valvular disease, and cardiomyopathy [17-19]. 
In a study by Wang et al. [20], the TyG index was identified 
as a robust marker for predicting the risk of major adverse 
cardiovascular events (MACE) in patients with ACS. Elevated 
TyG levels were found to significantly enhance the risk of in-
hospital MACE, particularly in STEMI and NSTEMI patients. In a 
2022 study by Tao et al. [21], the clinical utility of the TyG index 
for various CVD was emphasized, with the authors stating that 
the study aimed to provide more comprehensive and definitive 
evidence in this field by addressing the potential limitations of 
using the TyG index as a predictor for cardiovascular events. In 
our study, the results of ROC analysis between the STEMI and 
NSTEMI groups revealed that the TyG index and THR play a 
significant role in differentiating these two conditions.
The role of the THR in predicting CVD and its association with 
prognosis in these patients has been demonstrated in various 
populations. Çetin et al. [22] found that the THR was a more 
effective parameter than metabolic syndrome in predicting the 

Figure 1. ROC analysis plot for ACS in the discrimination 
between ACS and Control

Figure 2. ROC analysis plot for STEMI in differentiating STEMI 
from NSTEMI
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presence of coronary artery disease (CAD). In the Copenhagen 
Male Study, it was highlighted that while triglyceride levels 
alone are a strong risk factor, adjusting them according to HDL 
levels provides higher accuracy in risk prediction. Subsequent 
studies further confirmed that the THR serves as a significant 
parameter for assessing the risk and prognosis of CVD [23]. In 
this context, the THR reflects not only dyslipidemia but also IR. 
These findings suggest that the THR is not merely a measure of 
dyslipidemia but also an important cardiometabolic risk factor 
for predicting CVD and metabolic risk [24]. Similarly, in our 
study, significant differences in TG/HDL levels were observed 
between the groups. Our ROC analysis revealed that the cut-off 
value for the THR was >2.29, with an AUC of 0.570, sensitivity 
of 74.07%, and specificity of 39.87%, which was statistically 
significant (p = 0.0235).
Recent studies have demonstrated the validity of combining 
inflammatory indicators, such as lymphocyte counts and blood 
glucose levels, to predict the prognosis of certain diseases [24]. 
In a study conducted by Liu et al. [25] in a coronary intensive care 
unit, which included approximately 3,400 AMI patients, it was 
shown that the GLR, based on glucose and lymphocyte counts, 
could serve as a potential predictor of acute MI prognosis. 
This study suggested that these parameters could be valuable 
for early risk stratification of clinically high-risk populations. 
In our study, GLR, which reflects the activity of inflammatory 
and thrombotic processes, showed a significant difference in 
NSTEMI patients compared to the control group, consistent 
with the literature. Moreover, when comparing STEMI and 
NSTEMI, GLR levels exhibited a significant positive difference.
This study assessed the clinical relevance of inflammatory 
biomarkers (PIV, TGR, GLR, and THR) in ACS patients. PIV levels 
were significantly elevated in ACS but did not differ among its 
subgroups, consistent with existing literature. THR effectively 
distinguished NSTEMI from STEMI, while GLR and the TyG index 
demonstrated utility in CVD risk assessment. These findings 
highlight the potential of THR and the TyG index as prognostic 
markers in ACS. Further research is warranted to elucidate the 
prognostic significance of PIV in cardiovascular events.
Limitations
The primary limitation of this study is its retrospective design. 
Additionally, the relatively small sample size and single-center 
setting may limit the generalizability of the findings. The use 
of retrospective data further restricts the applicability of the 
results to a broader population. Moreover, biomarkers were 
measured only at the time of hospitalization, preventing an 
assessment of temporal changes or long-term effects due to 
the lack of follow-up data. These factors may impact the validity 
of the findings, underscoring the need for larger, prospective, 
multicenter studies to confirm these results.
Conclusion
In conclusion, this study highlights a potential association 
between the TyG index, THR, and GLR with ACS, particularly in 
STEMI and NSTEMI patients. PIV levels differed significantly 
only between ACS patients and the control group. These findings 
suggest that these biomarkers may have clinical relevance in 
ACS evaluation. However, given the limited research on this 
topic, further studies are required to establish their efficacy in 

clinical practice.
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