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investigate the relationship between serum albumin levels and

Troponin I levels as markers of myocardial infarction in cardiac

patients at RSUD Patut Patuh Patju. An analytical observational study

serum albumin, troponin I, with a cross-sectional design was conducted. Sampling was executed

myocardial infarction using a purposive sampling technique, analyzing 75 medical records
of heart disease patients who underwent serum albumin and Troponin
I testing at RSUD Patut Patuh Patju between 2022 and 2025. Data
analysis was performed using the Spearman Rank correlation test at a
significance level of a = 0.05. The mean serum albumin level was
3.56 g/dL. with a minimum value of 1.9 g/dL and a maximum of
5.0 g/dL. The mean Troponin I level was 0.984 ng/mL with a range
from 0.01 ng/mL to 13.356 ng/mL. The Spearman Rank correlation
test yielded a probability value of p = 0.000 (p < 0.05). There is a
statistically significant relationship between serum albumin levels and
Troponin I levels as a marker of myocardial infarction in heart disease
patients at RSUD Patut Patuh Patju.
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INTRODUCTION

Acute myocardial infarction is a clinical syndrome characterized by the death of heart
muscle cells due to reduced coronary blood flow, so the heart's oxygen needs are not met.
This condition is caused by blockage of the coronary artery due to the rupture of an
atherosclerotic plaque that triggers the formation of a thrombus (Purba et al., 2023).

According to WHO data (2021), around 17.9 million or 32% are caused by
cardiovascular diseases. Ischemic heart disease accounts for 8.9 million, ranking first among
global causes of death. In Indonesia, the prevalence of heart disease based on Riskesdas data
(2018) reaches 1.5% (Paratama, 2024). Meanwhile, in West Nusa Tenggara Province, it is
0.49%, about 17,522 patients (Trihono, 2023).

Troponin I is a heart-specific protein biomarker that plays a role in the myocardial
contraction process. Troponin I levels are not only a diagnostic marker for heart attacks but
can also reflect the extent of heart muscle damage, where higher levels indicate more severe
heart injury and increase the risk of cardiovascular complications (Oktabelia & Anggraini,
2022).

Serum albumin reflects nutritional status, inflammatory response, and systemic stress
that occur during the disease process. Hypoalbuminemia is often found in cardiovascular
diseases (Chao et al., 2022). Previous research by Yoshioka et al. (2020) indicated that serum
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albumin not only reflects nutritional status but can also be used as a prognostic indicator in
patients with heart disease.

Research that specifically evaluates the relationship between serum albumin levels and
troponin I as a marker of myocardial damage is still limited. Therefore, this study needs to
be conducted to provide scientific information about the connection between serum albumin
levels and troponin I in heart patients.

MATERIALS/METHOD

This study employed an observational method with a cross-sectional design. It was
conducted between May and June 2026 using medical records from Patut Patuh Patju
Regional General Hospital (RSUD). The study population consisted of medical records from
cardiac patients who underwent serum albumin and troponin I level testing at the hospital
between 2022 and 2025. The required sample size was calculated based on correlation
analysis, yielding an initial 62 samples; a 20% margin was then added to account for
incomplete data, resulting in a final total sample of 75. Purposive sampling was used,
meaning the samples were selected based on criteria previously considered and established
by the researchers (Ani et al., 2021).

RESERCH FINDING AND DISCUSSION

The study on the relationship between serum albumin levels and troponin I levels as
a marker of myocardial infarction in heart patients at Patut Patuh patju regional hospital was
conducted in May 2026 and June 2026. The study used secondary data, with at Patut Patuh
patju regional hospital. The study used secondary data, with 75 sampel taken. Data collection
was carried out through medical records of heart patients who had undergone examination
of serum albumin and troponin I level as a marker of myocardial infarction in 2022-2025.
Furthermore, data from heart patients who underwent examination of serum albumin and
troponin I level as a marker of myocardial infarction were recorded and entered into a
research results table and data analysis was carried out using IBM SPSS statistics.

RESERCH RESULTS

The results of laboratory tests on serum albumin levels and Troponin I levels as
markers of myocardial infarction in the study subjects are presented in detail in the
following Table 1.

Category Quantity (n) Percentage (%)
Age (Years) 39-54 25 33,3
55-69 36 48,0
70-88 14 18,7
Gender Male 46 61,3
Women 29 38,7
Serum Albumin  Normal (3,5-5,0 49 65,3
Levels g/dL)
Low (<3.5 g/dL) 26 34,7
Height (>5.0) 0 0
Average 3,56 g/dL 75 100
Up to Troponin I  Normal (<0.03 5 6,7
ng/mL)
Height (>0.03 70 93,3

ng/mL)




Average 0,984 ng/mL 75 100

Based on the data presented in Table 1, the descriptive analysis of 75 medical records
of heart disease patients from 2022 to 2025 shows that the most common age group is 55 to
69 years, with 36 patients (48.0%), followed by the 39 to 54 years group with 25 patients
(33.3%), and the 70 to 88 years group with 14 patients (18.7%). Looking at gender, male
patients make up a larger proportion with 46 people (61.3%), compared to female patients
who total 29 people (38.7%).

For the serum albumin level variable, 49 patients (65.3%) were within the normal
range (3.5 to 5.0 g/dL), while 26 patients (34.7%) were identified as having decreased
albumin levels or hypoalbuminemia (<3.5 g/dL). The data shows that no patients fell into
the high albumin category (>5.0 g/dL). The average serum albumin level among 75 subjects
was 3.56 g/dL, ranging from a minimum of 1.9 g/dL to a maximum of 5.0 g/dL. These results
indicate that the overall average albumin level of patients is still within the normal range,
although some respondents have experienced hypoalbuminemia.

Meanwhile, regarding Troponin I levels, most patients were in the high-level
category (>0.03 ng/mL), with 70 patients (93.3%), while the remaining 5 patients (6.7%) fell
within the normal range (<0.03 ng/mL). The average Troponin I level was recorded at 0.984
ng/mL, with the lowest value being 0.01 ng/mL and the highest 13.356 ng/mL. This average
confirms that Troponin I concentrations generally exceeded the reference threshold,
reflecting a high occurrence of increased Troponin I levels in most of the study samples.

Table 2 Frequency distribution of serum albumin levels and troponin I levels as
markers of myocardial infarction

Category Frequency (n) Percentage (%)
Low Albumin Levels (<3.5 g/dL) 26 34.7%
Up to Albumin normal (3.5-5.0 g/dL) 49 65.3%
Low Troponin I levels (<0.03 ng/mL) 5 6.7%
Troponin I Levels Increased 70 93.3%

(>0.03ng/mL)

Based on Table 2, the frequency distribution results for 75 medical records of heart
patients from 2022-2025 show that 26 patients (34.7%) experienced hypoalbuminemia (<3.5
g/dL), while 49 patients (65.3%) had serum albumin concentrations within the normal
reference range (3.5-5.0 g/dL). Regarding troponin I levels, 70 patients (93.3%) had
troponin I levels above the normal value (>0.03 ng/mL), whereas 5 patients (6.7%) had
troponin I levels within the normal range (<0.03 ng/mL).

Table 3 Results of Spearman’s Rank Correlation Non-Parametric Statistical Test

Albumin Troponin I
Serum
Speaeman’s  Albumin Correlation Coefficient 1.000 -.675%*
rho serum
Sig. (2-tailed) - .000
N 75 75
TroponinI  Correlation Coefficient -.675%* 1.000
Sig. (2-tailed) .000 -
N 75 75

The results of hypothesis testing using the Spearman Rank correlation test identified
a significance probability value (2-tailed) of p=0.000. Since the p-value is below the
significance level a=0.05, it is concluded that there is a statistically significant relationship
between serum albumin levels and Troponin I levels in heart disease patients. The obtained
correlation coefficient (rs) of -0.675 confirms that the relationship between the variables has
a strong correlation strength with a negative or inverse direction. This finding means that an



increase in Troponin I concentration in the blood will be followed by a decrease in serum
albumin levels in an inverse manner, and vice versa.

DISCUSSION

This study was carried out with the aim of analyzing the relationship between serum
albumin levels and Troponin I levels as a marker of myocardial infarction in heart disease
patients at Patut Patuh Patju Hospital. Based on the evaluation of 75 patient medical record
data for the period 2022 to 2025, the average serum albumin level was 3.56 g/dL with a
concentration range from 1.9 g/dL to 5.0 g/dL. Meanwhile, the average level of Troponin I
was recorded at 0.984 ng/mL with the lowest value of 0.01 ng/mL and the highest value of
13.356 ng/mL. Judging from the distribution of biochemical frequencies, as many as 26
patients (34.7%) were identified as having hypoalbuminemia. This data shows that the
majority of the study sample experienced an increase in Troponin I biomarkers, while about
one-third of the population experienced a decrease in serum albumin levels. The variability
of albumin status and the degree of myocardial damage are affected in a complex way by
the severity of cardiovascular pathology, the cascade of systemic inflammatory responses,
nutritional status, and the clinical condition of each individual.

Physiologically, albumin is the main protein of blood circulation that plays a vital
role in maintaining vascular oncotic pressure, transporting endogenous and exogenous
substances, and having antioxidant and anti-inflammatory activities (Asyifa Adinda, 2024).
In cardiovascular disease populations, a decrease in serum albumin concentration is
generally triggered by suppression of liver synthesis due to increased systemic inflammatory
response, escalation of oxidative stress, malnutrition status, and severe degree of tissue
damage. This phenomenon of hypoalbuminemia has been shown to be closely related to the
increase in morbidity and mortality rates of heart patients (Zhu et al., 2020). On the other
hand, Troponin I is a cardio biomarker with high specificity to measure the degree of necrosis
of myocardial cells, where the level will be excreted into the blood circulation during cardiac
muscle injury (Nuraini et al., 2026).

The proof of the relationship between variables was tested using Rank Spearman's
non-parametric correlation analysis. The test results produced a correlation coefficient value
() equal to the significance number (). The acquisition of this statistic confirms the existence
of a quantitatively significant relationship between serum albumin levels and Troponin I
levels in heart disease patients. The coefficient value indicates that the level of correlation
strength is in the strong category with a negative relationship direction. This negative
relationship pattern means that the lower the serum albumin level in the blood, the higher
the measured Troponin I level. Thus, the research hypothesis that postulates the relationship
between serum albumin levels and Troponin I as an indicator of myocardial infarction is
officially acceptedr; — 0,675p = 0,000p < 0,05 — 0,675.

The negative relationship between serum albumin levels and troponin I levels can be
explained through pathophysiological mechanisms in myocardial infarction. Myocardial
damage provokes a systemic inflammatory response characterized by increased production
of inflammatory cytokines. Increased inflammatory mediators can inhibit decreased albumin
production by the liver, albumin inflammation is a negative acute phase protein. In addition,
increased vascular permeability due to inflammatory processes causes the transfer of
albumin from the intravascular compartment to the interstitial compartment, resulting in a
decrease in serum albumin concentration. (Chen et al., 2020).

At the same time, the damage and death of myocardial cells causes troponin I to be
released into the blood, resulting in an increase in the concentration of troponin I in the
blood. The more severe the heart damage that occurs, the more troponin I is released into the



blood (Adista, 2025). Therefore, patients with a more severe degree of myocardial damage
tend to show higher levels of troponin I accompanied by lower serum albumin levels. This
mechanism supports the results of studies that show an inverse association of high
correlation between serum albumin concentration and troponin I levels in heart patients.

Decreased albumin levels can also worsen the condition of the heart and blood
vessels considering that albumin has antioxidant activity that plays a role in neutralizing free
radicals and helping to suppress oxidative stress. Decreased albumin levels cause the body's
ability to prevent oxidative damage to decrease, thereby aggravating the process of damage
to endothelial and heart muscle tissue. As a result, patients with low albumin levels tend to
show worse clinical conditions than patients with normal albumin levels (Pan & Chen,
2024).

The findings in this study reinforce and are in line with the results of a study
published by Yoshioka et al. (2020), which prove that hypoalbuminemia is closely related
to an increased risk of cardiovascular events, an escalation of pathological severity, and a
high rate of poor clinical outcomes in patients with acute coronary syndrome and myocardial
infarction. Decreased serum albumin levels have been reported as factors related to increased
inflammatory responses, oxidative stress, and endothelial dysfunction that contribute to the
progression of myocardial damage. On the other hand, increased levels of troponin I reflect
the occurrence of more widespread myocardial injury or necrosis. Therefore, the negative
relationship between serum albumin levels and troponin I levels found in this study suggests
that decreased serum albumin levels tend to be accompanied by an increase in the degree of
myocardial damage. Based on the results of statistical analysis, it shows a statistically
significant relationship between serum albumin levels and troponin I levels as a marker of
myocardial infarction in heart disease patients

CONCLUSIONS

Based on the results of a study analyzing the relationship between serum albumin
concentration and Troponin I levels as markers of myocardial infarction in the population of
heart disease patients at Patut Patuh Patju General Hospital from 2022 to 2025, it can be
concluded that the dynamics of these two biochemical biomarkers show a relationship that
is meaningful both clinically and statistically, it can be concluded that:

1. The average serum albumin level in 75 heart patients was 3.56 g/dL.

2. The average troponin I level in 75 heart patients was 0.984 ng/mL.

3. There is a statistically significant relationship between serum albumin levels and Troponin
I levels as a marker of myocardial infarction in heart disease patients. This was shown based
on the Spearman Rank correlation test, which gave a significance probability value of
p=0.000, meaning this value is below the critical threshold of a=0.05.
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