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Abstract
BACKGROUND: Acute coronary syndrome (ACS) is the leading cause of death in the world and is closely related 
to insulin resistance (IR). The examination of the triglyceride glucose (TyG) Index and admission IR index (AIRI) can 
be an alternative examination to assess IR.

AIM: The aim of the study was to analyze the concordance between the TyG index and AIRI in assessing IR in 
nondiabetic subjects of ACS.

METHODS: This study was a cross-sectional study using secondary data from ACS patient medical records in 
Wahidin Sudirohusodo Hospital Makassar from September 2020 until April 2021. An examination of RBG, TyG, and 
fasting insulin was performed. The statistical test results were considered significant if the p < 0.05.

RESULTS: This study included 67 subjects, of which 54 were male and 13 were female, there were 24 people aged 
<50 years, 43 people aged 50 years old, with a mean of 55.15 ± 12.71 years, a diagnosis of ST-elevation myocardial 
infarction (STEMI) 25 people, non STEMI 34 people and unstable angina pectoris 8 people, p < 0.05. The receiver 
operating characteristic curve showed that the cut-off value of the TyG index in predicting AIRI was 3141, with a 
sensitivity of 88.98% and specificity of 59.09%. The OR value revealed that subjects with a TyG index of >9.06 
indicated an 11-time greater risk for IR than subjects with a TyG index ≤9.06.

CONCLUSIONS: There was a significant concordance between the TyG index and the AIRI in non-diabetic acute 
coronary syndrome patient.
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Introduction

Cardiovascular disease is the leading cause of 
death in the world and is often associated with various 
comorbidities such as obesity, abnormal lipid profile, 
and insulin resistance (IR) [1], [2]. The most common 
cardiovascular disease is acute coronary syndrome 
(ACS). ACS is divided into three groups, namely, 
ST-elevation myocardial infarction (STEMI), non STEMI 
(NSTEMI), and unstable angina (UA) [3].

The high population with chronic disease 
associated with IR has been widely reported 
worldwide  [4]. The mechanism of IR in the heart is 
complex and multifactorial. Impaired insulin-stimulated 
glucose absorption is still a common problem, changes 
in signaling kinases can be increased or decreased, 

thus impacting cardiac structure and function. IR 
generally occurs mainly as a result of obesity, excess 
calories, lack of physical activity, genetics, and age. 
IR is associated with many serious medical conditions 
such as type  2 diabetes mellitus, hypertension, 
atherosclerosis, and metabolic syndrome (MetS) [5].

Systemic inflammation also contributes 
to  IR, proinflammatory cytokines induce IR which can 
affect glucose and fatty acid utilization by inducing  IR, 
inflammation increases the heart’s dependence on 
triglycerides from the liver and free fatty acids from 
adipose tissue for energy [6]. Obesity can increase 
circulating concentrations of inflammatory cytokines, such 
as interleukin-6 tumor necrosis factor-α and leptin [2].

Hyperinsulinemia Euglycemic Clamp is still 
the gold standard to diagnose IR, but this method is 
expensive, invasive, and difficult to perform in health 
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facilities [7]. There are various kinds of IR tests, 
such as quantitative insulin sensitivity check index, 
fasting glucose to insulin ratio), dan insulin-modified 
feasibility intravenous glucose tolerance test but 
each of these methods is not currently available in all 
health services  [8]. Alternative examination that has 
relatively low cost, fast results and can easily predict 
RI is admission IR index (AIRI) and triglyceride 
glucose (TyG) index [5], [9]. Even though AIRI is 
expensive than TyG Index, but the subjects does not 
need to fast.

Luo et al. conducted a study of 1092 patients 
with STEMI and received percutaneous coronary 
intervention. This study divided patients into 4 groups 
according to their level of TyG Index, the patients were 
then conducted a study for 1 year. The results showed 
that the higher the TyG Index, the higher the incidence 
of STEMI [10]. The study of Aman et al. showed the 
TyG index in predicting HOMA-IR was 4.66, with the 
sensitivity of 86.2% and specificity of 44.1%. The OR 
value revealed that subjects with TyG index of ≥4.66 
indicated a 5-time greater risk for IR than subjects with 
a TyG index <4.66 [11].

This study aims to investigate the concordance 
between the TyG index and AIRI in assessing IR in 
nondiabetic subjects of ACS.

Methods

Research design

This study was cross-sectional study using 
secondary data from ACS patient medical records 
in Wahidin Sudirohusodo Hospital Makassar from 
September 2020 until April 2021.

Research subject

Research subjects were taken with consecutive 
sampling from all patients who entered the emergency 
room Wahidin Sudirohusodo Hospital Makassar 
from September 2020 until April 2021 and met the 
research criteria. Inclusion criteria were ACS subjects 
aged >18 years old, no history of diabetic, and willing 
to taked part in research. Exclusion criteria were when 
the subject aged ≤18 years old and refuse to taked part 
in research.

Research data collection

Research subjects were non-diabetic subjects 
of ACS who met the research criteria then we collected 
their triglyceride levels, RBG levels, insulin levels 
(without fasting) and used formula to determined TyG 
index and AIRI subjects.

Data analysis

Data analysis was performed using SPSS. The 
statistical test used Anova test if the data is normally 
distributed or the Kruskal Wallis test if the data is not 
normally distributed. To find the correlation between 
AIRI and TyG use the Pearson Correlation test if the 
data is normally distributed or the Spearmen Correlation 
test if the data is not normally distributed. The results 
were considered significant if the p < 0.05.

Research permit and ethical eligibility

This research protocol has been approved 
by the Health Research Ethics Committee, Medical 
Faculty, Hasanuddin University Makassar, according 
to the ethical approval recommendation letter number: 
165/UN4.6.4.5.31/PP36/2020.

Results

The study was conducted at the emergency 
unit installation and the treatment installation at Wahidin 
Sudirohusodo Hospital and a network hospital from 
September 2020 to April 2021. This study involved 67 
subjects who met the inclusion criteria. Statistical analysis 
carried out was descriptive statistical calculations and 
statistical tests of spearman correlation, and receiver 
operating characteristic (ROC) curve. The results of 
statistical tests were significant if p < 0.05.

Data analysis was conducted on 67 subjects of 
which 54 were male and 13 were female. The incidence 
of heart disease will increase at the age of 50 years,39 in 
this study found 24 people aged <50 years, 50 years 43 
people, with a mean of 55.15 ± 12.71 years, a diagnosis 
of STEMI 25 people, NSTEMI 34 people and unstable 
angina pectoris (UAP) 8 people. The characteristics of 
the research subjects had fasting blood glucose (FBG) 
108.04±20.52, TG 141.22 ± 52.67, AIRI 28.87 ± 15.98, 
and TyG index 8.86 ± 0.39 (Table 1).

Table 1: Sample characteristic (n=67)
Variables n (mean ±. SD) %/median (min‑max)
Gender

Male 54 80.6
Female 13 9.4

Age (years)
<50 24 35.8
≥50 43 63.2

Diagnosis
ST elevation myocardial infarction 25 37.3
Non‑ST elevation myocardial 
infarction

34 50.7

Unstable angina pectoris 8 11.9
Triglyceride 141.22 ± 52.67 132 (58–330)
RBG 134.46 ± 27.60 129 (81–220)
Fasting blood glucose 108.04 ± 20.52 (68–191)
Admission insulin resistance index 28.87 ± 15.98 25.39 (8.51–98.76)
Triglyceride glucose 8.86 ± 0.39 8.86 (7.80–9.84)

Figure 1 shows the results of the ROC curve 
analysis showed the area under curve value was 0.799 
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(p < 0.01). This means that the TyG Index is quite 
sensitive in predicting the AIRI value with a cutoff value 
of 31.41. Figure  2. illustrates the positive correlation 
between the TyG index and AIRI (p = 0.001) with 
a correlation strength of 0.359 is in the category of 
moderate correlation and the direction is positive (the 
higher the value of AIRI, the higher the value of TyG or 
otherwise).

Figure 2: Positive correlation between triglyceride glucose index and 
admission insulin resistance index

Table 2, shows that there is a positive correlation 
between TyG and AIRI index with p < 0.001, sensitivity 
reached 88.80% and specificity 59.09%. Based on OR, 
subjects with TyG index >9.06 had an 11.556  times 
greater risk of experiencing RI than subjects with TyG 
index 8062.

The number of subjects of this study was 67 
which 54 were male and 13 were female Non-Diabetic 
subjects of ACS. The incidence of heart disease will 
increase at the age of 50 years [12], in this study we 
found 24 people aged <50 years, ≥ 50 years 43 people, 
with a mean of 55.15 ± 12.71  years, a diagnosis of 
STEMI 25 people, NSTEMI 34 people and UAP 8 
people. The characteristics of the research subjects 
had FBG (108.04 ± 20.52, TG 141.22 ± 52.67, AIRI 
28.87 ± 15.98, and TyG index 8.86 ± 0.39.

In this study, the relationship between 
AIRI and TyG was found where (p = 0.001) with a 
correlation strength of 0.359 was in the category of 
moderate correlation and the direction was positive. 
From the results of this study, the TyG index and AIRI 
can be used as markers to detect resistance. IR can 
increase the risk of hyperglycemia, hypertension, and 
dyslipidemia which increases the risk of inflammation, 
changes in coagulation factors, atherosclerosis, and 
coronary heart disease death [13], [14]. The TyG 
index and AIRI are easy tests to detect the presence 
of subjects who are at high risk of suffering from 
cardiovascular disease, high triglyceride levels and 
fasting glucose are components of MetS which is one 
of the most important markers of heart disease [15]. 
A study conducted by Lee et al. concluded that the TyG 
index was strongly associated with an increased risk 
of ACS in asymptomatic subjects with type 2 diabetes, 
especially if they had cardiovascular risk factors [16]. 
The other study research by Hong et al. which uses the 
Tyg index as a tool to detect the presence of subjects 
with high cardiovascular risk [17]. AIRI examination 
itself conducted by Refaie and Elewa A showed the 
results that the increase in AIRI can predict coronary 
artery events in non-diabetic patients with acute chest 
pain. Multiple coronary vessel involvement is common 
in such cases and an appropriate planned invasive 
therapy strategy should be considered [18]. Another 
study conducted by Abdullah et al. proved an increase 
in AIRI in patients with ACS [19].

In this study, we divided the AIRI value and the 
TyG index value based on the tertile. Tertile values 1 
and 2 AIRI ≤31.41 tertile 3 >31.41. On the other hand, 
Rosalina et al. in Makassar concluded that in obese 
patients, the highest percentage of AIRI tertile 3 (70%) 
was found compared to AIRI tertile 2  (20%) and AIRI 
tertile 1 (15%). Meanwhile, those who were not obese 
were found to have the highest levels of 1 AIRI (85%) 
compared to 2 AIRI (80%) and 3 AIRI (30%) [9]. Another 
study by Refaie and Elewa found that AIRI value 
significantly increased in acute myocardial infarction 
(3.9 ± 0.1) and UAP (3.01 ± 0.2) when compared with 
the stable angina and control groups [18].

The average value of the TyG index in this 
study was 8.86 ± 0.39 and the tertile value of TyG 
index tertile 1 and 2 ≤9.06 tertil 3 >9.06. Research 
conducted by Aman et al. in Makassar got a value of 
4.79 ±  0.25.40  [11]. The other research conducted 

Table  2: Triglyceride glucose index with admission insulin 
resistance index based on receiver operating characteristic curve
Triglyceride 
glucose

Admission insulin 
resistance index

n p value Sensitivity Specify OR

≤31.41 >31.41
≤9.06 40 9 49 0.001 88.80% 59.09% 11.556
>9.06 5 13 18
n 45 22 67

Figure 1: Receiver operating characteristic curve of triglyceride 
glucose index on homeostasis model assessment of insulin resistance
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by Wang et  al. in South  Korea divided the Tyg 
index value into three tertiles, tertile 1  (8.45 ± 0.29), 
tertile 2 (9.09 ± 0.15), and tertile 3 (9.94 ± 0.52) [20].

Conclusion

There was a significant concordance between 
the TyG index and the AIRI in non-diabetic subjects of 
ACS patients. TyG index in predicting AIRI was 3141, 
with a sensitivity of 88.98% and specificity of 59.09%. 
The OR value revealed that subjects with a TyG index 
of >9.06 indicated a 11-time greater risk for IR than 
subjects with a TyG index ≤9.06.

Study limitation

The limitation of the study was that the blood 
sample was taken only twice., first at the time of 
admission to the hospital and when patient was fasting. 
The sensitivity and specificity of the TyG index that was 
compared only with AIRI, which is not the gold standard 
in diagnosing IR.
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