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ABSTRACT 

Acute myocardial infarction (AMI) is the leading cause of death in Indonesia, with 

Approximately 94.56 deaths per 100,000 patients. One of the important indicators in the 

diagnosis of AMI is increased levels of troponin I (TnI) or high sensitive troponin I (hs-TnI). 

Approximately 70% of fatal AMI cases are attributed to occlusion caused by atherosclerosis. 

Atherosclerosis is characterized by lipid accumulation. The study aimed to determine the 

relationship between TnI and hs-TnI levels with lipid profile levels in AMI patients. The 

comparative analytical study design used primary data from 35 samples at RSMC in February – 

May 2024, and used spearman-rho correlation test analysis. Most AMI patients were in the age 

group of 56-65 (40%) and the percentage of male AMI patients (68.6%) is higher compared to 

females (31.4%). High-sensitivity troponin assays detect troponins (100%) but at a much lower 

concentration than classical assays. Low HDL levels (74.3%) indicate that the patient is at higher 

risk of detecting AMI incidences. We emphasize no significant relationship between TnI and hs-

TnI with lipid profiles on AMI incidences because of several factors; time examination, 

complexity in cardiovascular disease, individual variability in response to atherosclerosis, and 

myocardial infarction. 
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INTRODUCTION  

Acute myocardial infarction is caused by a complete cessation of blood flow to the part of the 

myocardium. Myocardial cell death and necrosis occur due to the oxygen decrease in the 

myocardium over a long period (1). According to a study conducted by WHO, around 100 

million people worldwide suffer from AMI every year, and around 9 million people died. in 

2019, representing 16% of the total world deaths (2).  

Elevated troponin I (TnI) levels are important indicators in the diagnostic accuracy of AMI. TnI 

is highly sensitive and released into the blood after cardiac damage is much greater than other 

biomarkers (3). The peak release occurs about 12 hours after cardiac injury and can remain 

detectable for seven days(3). 

Several TnI diagnostic methods developed high-sensitive TnI (hs-TnI). The high-sensitive 

troponin I (hs-TnI) test detected low concentrations of troponin in the blood, thus identifying 

smaller heart muscle damage that may not be detected by conventional troponin I (TnI) tests (3). 

The high-sensitivity cardiac troponin tests have been approved for clinical use in the United 

States since 2017 for diagnosis and exclusion of AMI (4). A study by Ahmed et al., (2020) (5) 

showed that early use of a sensitive troponin I test significantly improved the early diagnosis of 

AMI, with excellent sensitivity and specificity at higher troponin I values  ≥ 0.5 ng/dL. 

Approximately 70% of AMI patients with fatal cases found atherosclerotic plaque blockage 

characterized by lipid accumulation, inflammatory reactions, cell death, and fibrosis in the artery 

wall, triggering significant changes in the coronary blood vessels. Sudden complete blockage 

can occur when a non-stenotic plaque ruptures, causing thrombosis to form, thus disrupting the 

oxygenated blood supply to the heart (6). A study by Aswania and Yasmin (7) showed that 

dyslipidemia is a strong predictive factor for serious cardiovascular events in hospitals for 

patients suffering from AMI. 

In preventing an increase in the incidence of AMI, patients with cardiovascular disease are 

routinely recommended to undergo lipid profile tests, including total cholesterol, Low-Density 

Lipoprotein (LDL), High-Density Lipoprotein (HDL), and triglyceride levels (8). LDL level test 

is needed as an early predictor of the risk of AMI caused by atherogenic in the arteries, triggering 

the process of atherosclerotic plaque formation (7). Darussalam and Nofiyanto (8) found a 

statistically significant relationship between AMI patient mortality and total cholesterol, LDL, 

HDL, and triglyceride levels. Seeing the importance of troponin I (TnI), high sensitivity troponin 

I (hs-TnI), and lipid profile tests in AMI patients, researchers are interested in knowing the 

relationship between troponin test using the flow immunoassay (FIA) method and the high 

sensitivity troponin I (hs-TnI) method (12) (13) to lipid profile levels in AMI patients. 

METHOD 

This study used a comparative analytical research method and spearmans-rho correlation test. A 

total of 35 patients based on lemeshow formula met the inclusion criteria of AMI for this 

analysis. Primary data from 35 people was collected by directly examining Troponin I (TnI), 
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high sensitivity troponin I (hs-TnI) and lipid profile levels in patients diagnosed with AMI at 

RSMC in February - May 2024. This study received a research ethics test certificate from the 

Rumah Sakit Marinir Cilandak (04 / IV / 2024 / RSMC).  

RESULTS AND DISCUSSION 

This study used primary data obtained from AMI patients in the RSMC Emergency Department 

in 2024 with a sample of 35 based on inclusion and exclusion criteria. The research data included 

age, gender, Troponin I (TnI) levels, high sensitivity troponin I (hs-TnI) levels, and lipid profile 

levels which can be seen in the following table: 

Table 1.  Distribution of AMI Patients by Age 

Age Number of AMI Patients 

n % 

26 – 35 1 2,9 

36 – 45 3 8,6 

46 – 55 6 17,1 

56 – 65 14 40,0 

>65 11 31,4 

Total 35 100 

Table 1 showed the percentage incidence of AMI was dominated by the age group of 56-65 years 

(40%). This is in line with research by Ahmed SA et al (5) that the age range with the highest 

prevalence of AMI was an average age of 56.6 years. Kumar N et al (11) also stated that the 

prevalence of AMI was highest in patients aged 51-60 years (32.8%). Age is a strong risk factor 

that cannot be modified in cardiovascular diseases. On the other hand, arterial aging is identical 

to arteriosclerosis, which is a degenerative process related to age that increases stiffness in the 

lumen of the arteries. 

Table 2.  Distribution of AMI Patients Based on Troponin I (TnI) and high sensitivity 

troponin I (hs-TnI) Test Results 

Results Number of AMI Patients 

n % 

Troponin   

Normal ( < 0,05 ng/mL) 11 31,4 

Abnormal ( ≥ 0,05 ng/mL) 24 68,6 

hs - TnI   

Normal ( < 29 ng/mL) 0 0 

Abnormal ( ≥ 29 ng/mL) 35 100 

The precentage of troponin I (TnI) levels in the number of patients consisted of a normal group 

of 31.4% people and an abnormal group of 70.6% people (table 2). The test of troponin I (TnI) 

uses a Biosensor device that is able to read troponin I (TnI) concentrations between 0.05 - 20 

ng/mL. Fluorescence-based biosensors are present as a valuable alternative to conventional 

colorimetric sensing devices, which although accessible in terms of cost, simplicity, and fast 

visual reading, have shortcomings related to their sensitivity and accuracy (12), (13). 

 

The precentage high sensitivity troponin I (hs-TnI) levels in AMI patients resulted in 100% of 

patients being included in the abnormal group. The high sensitivity troponin I (hs-TnI) levels 

were measured using the Pathfast device with the chemiluminescent enzyme immunoassay 
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(CLEIA) method with a concentration reading range of 2.33 - 50000. High-sensitivity troponin 

tests detect troponin but at much lower concentrations than classical tests. This test offers several 

advantages with highly sensitive providing more rapid recognition of AMI (3)(9). 
Table 3.  Distribution of AMI Patients Based on Troponin and high sensitivity troponin I 

(hs-TnI) Test Results 

Results   Number of AMI Patients 

n % 

Cholesterol   

Normal ( < 200 mg/dL) 28 80 

Abnormal ( ≥ 200 mg/dL) 7 20 

Triglyceride   

Normal ( < 150 mg/dL) 26 74,3 

Abnormal ( ≥ 150 mg/dL) 9 25,7 

LDL    

Normal ( < 150 mg/dL) 32 91,4 

Abnormal ( ≥ 150 mg/dL) 3 8,6 

HDL   

Rendah ( < 40 mg/dL) 26 74,3 

Normal (40-59 mg/dL) 7 20 

Abnormal ( 60 mg/dL) 2 5,7 

 

The highest cholesterol levels in the normal category of 80% of people (table 2). Cholesterol is 

very important for all cells in the body and is widely used as a major structural component of 

cell membranes and as a substrate for the synthesis of other steroids such as bile acids, vitamin 

D, and sex hormones such as estradiol, progesterone, androsterone, and testosterone. 

Accumulation of total cholesterol and LDL levels in plasma is an important risk factor for 

cardiovascular disease (14). Although AMI patients have normal total cholesterol values, they 

will still be at high risk if HDL levels are low, because the ratio between total cholesterol and 

HDL increases (15). 

Normal triglyceride levels in this study (74.3%) were the highest. Normal triglyceride levels in 

AMI patients (74.3%) are caused by nutritional status which is generally normal, does not 

consume alcohol, and has started to reduce foods high in sugar and fat (16). The results of the 

study on HDL levels were dominated by low HDL levels (74.3%). HDL has a biological function 

as a cardioprotective, which is a process involved in the removal of excess cholesterol 

accumulated in peripheral tissues, transporting it to the liver to be excreted into the feces through 

bile. This shows that HDL plays an important role in protecting the development of 

atherosclerosis (14). HDL levels can decrease due to several factors such as genetic factors, type 

2 diabetes mellitus, smoking, obesity, and poor lifestyle (8). 

The results of this study showed that normal LDL levels were the highest (91.4%). This finding 

is in line with the research of Darussalam and Nofiyanto (8) (16) which also found that most 

patients had normal total cholesterol, LDL, and triglyceride levels. This may be due to the fact 

that acute myocardial infarction is influenced by many factors, not only dyslipidemia but also 

smoking, hypertension, obesity, diabetes, and hereditary factors. Another factor that plays a role 
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is the atherosclerosis process which can form long before an attack occurs. In addition, patients 

may have reduced their consumption of high-fat foods and received medication so that their lipid 

levels are no longer high (8). 

Table 4.  Correlation Test Results of Troponin I (TnI), high sensitivity troponin I (hs-TnI) 

and Lipid Profile Test 

  Cholesterol Triglyceride HDL LDL 
Troponin I 

(TnI) 

Coefficient 

Correlation 

.214 .105 .029 .056 

 Sig. (2-tailed) .218 .548 .869 .750 

 N 35 35 35 35 

high 

sensitivity 

troponin I 

(hs-TnI) 

Coefficient 

Correlation 

.053 .110 .071 .112 

 Sig. (2-tailed) .764 .531 .686 .521 

 N 35 35 35 35 

 

Based on Table 4., The results of the correlation test of troponin I (TnI) levels with lipid profile 

levels in AMI patients did not show any correlation (relationship). Likewise, high sensitivity 

troponin I (hs-TnI) levels and lipid profile levels in AMI patients at the Cilandak Marine Hospital 

did not show any correlation (relationship). Several factors that play a role in the absence of 

correlation between troponin I (TnI) levels, high sensitivity troponin I (hs-TnI) to lipid profile 

levels in AMI patients include: a). The time factor is troponin I (TnI) levels increase immediately 

after heart muscle damage occurs and peak within hours to days after a heart attack. Meanwhile, 

the lipid profile reflects the long-term blood lipid status and does not change significantly 

immediately after an AMI event. b.) Complexity of cardiovascular disease, Cardiovascular 

disease is influenced by various risk factors and complex pathophysiological mechanisms. c). 

Individual variability, in response to atherosclerosis, inflammation, and myocardial damage can 

affect TnI levels and lipid profiles differently, thus blurring the correlation (17) (18). 

Through this research, it is expected that health service institutions and medical personnel will 

become educators and facilitators in preventing AMI and regarding AMI risk factors. It is also 

expected that further research can be conducted on factors related to IMA, in order to reduce the 

prevalence of IMA patients. 

CONCLUSION 

The incidence of AMI is dominated in the age group of 56-65 years with male gender. There is 

no relationship between troponin I (TnI) and high sensitivity troponin I (hs-TnI) with lipid 

profiles on the incidence of AMI. Based on the results of the study, it is expected to be a reference 

for hospitals in providing appropriate supporting tests for AMI patients. 
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