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ABSTRACT

Background: Acute Coronary Syndrome covers a spectrum of conditions that include patients who
have recently changed symptoms or clinical signs, with or without changes in the 12-lead electro-
cardiogram, and with or without acute elevations in cardiac troponin (Tn) concentrations. Advances in
technology have refined troponin testing and increased its accuracy in detecting and measuring
cardiomyocyte injury, high sensitivity, and can detect small myocardial necrosis that is not detected on
an electrocardiogram or CKMB examination. This study aims to analyze the correlation between
troponin I and sodium and potassium levels in acute coronary syndrome.

Subjects and Method: This study was an analytical observational research with a cross-sectional
design, involving 40 patients with acute coronary syndrome who visited the Integrated Heart Center
Emergency Department. The independent variable is acute coronary syndrome, while the dependent
variables are troponin I, sodium, and potassium. The study was conducted at H.Adam Malik Hospital in
Medan from February to March 2024. Patients were interviewed for medical history, and then blood
samples were taken for troponin I examination and serum electrolyte (sodium and potassium)
examination. Data were analyzed using the Spearman correlation test.

Results: 40 study subjects, most of the study subjects over 55 years, mostly male (72.5%), with a
smoking history of 67.5%, and a family history of hypertension of 52.5%. The median troponin I level
was 6.09 ng/ml (range 0.12-15), the median sodium level was 143.5 mmol/L (range 130-155), and the
mean potassium level was 4.19 mmol/L (SD= 0.52). There was a weak and non-significant positive
correlation between troponin I and sodium (r= 0.129, p= 0.429), as well as a weak and non-significant
positive correlation between troponin I and potassium (r= 0.059, p= 0.717).

Conclusion: There was no correlation between troponin I and sodium, as well as troponin I and
potassium.
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BACKGROUND

Acute Coronary Syndrome (ACS) is a major
cardiovascular problem because it causes
high hospitalization rates and mortality
rates and also uses a fairly high budget.
Based on data from the World Health
Organization (WHO), coronary heart
disease is the leading cause of death in the
world, with more than 9 million people
dying in 2016, and is still the leading cause
of death globally in the last 15 years (WHO,
2020). The results of the 2018 Basic Health
Research (Riskesdas) stated that the
prevalence of heart disease in Indonesia
based on a diagnosis by a doctor was 1.5%
or 1,017,290 people (Health Research and
Development Agency, Ministry of Health of
the Republic of Indonesia. 2018. Basic
Health Research, 2018).

Acute myocardial infarction occurs
when blood flow to the heart is interrupted.
This lasts longer and causes damage to the
heart muscle, increasing the metabolic
demands of the myocardium and reducing
the supply of oxygen and nutrients reaching
the heart muscle through the coronary
circulation. Severe and prolonged chest
pain that can radiate further is common
neck, shoulders, and even arms (Lily,
2019). One of the biochemical markers of
Troponin T specifically for the heart is used
to diagnose heart attacks Troponin T (TnT)
and troponin I specific for the heart / Tnl
(Indonesian  Cardiovascular  Specialist
Doctors Association, 2018). In a study
conducted in Surabaya in 2020 on 33
patients suspected of having ACS, the
average Tnl level was higher within 6 hours
with p=0.000 indicating a significant
relationship between Tnl and the incidence
of acute myocardial infarction in RSUD Dr.
Soetomo Surabaya. A study of 35 AMI
patients in Bojonegoro in 2021 showed an
increase in troponin I with an average of
5.79 ng/ml. (Sutikno, 2022).
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Serum electrolytes such as sodium,
potassium, and calcium are the three main
electrolytes of heart muscle cell electro-
physiology associated with acute myo-
cardial infarction (AMI). (Lily, 2019).
Electrolytes also play a role in progno-
stication in patients with acute myocardial
infarction. According to several previous
studies, electrolyte changes are used to
monitor the course of AMI patients.

A study conducted on 50 patients with
AMI, 50 healthy people, in India in 2018
stated that sodium and potassium levels
were lower than healthy people, p<0.001.
(Rathore et al., 2018). A study of 57 AMI
patients in Surakarta in 2018 stated that
hyponatremia occurred in 71.9% and
potassium within normal limits in 83.5%
(Putri et al, 2018).

A study conducted in Pakistan in 2019
on 20 normal people, and 20 patients with
AMI stated an increase in sodium and a
decrease in potassium in AMI patients
compared to healthy people. (Hasan et al.,
2019). Research conducted in Karad in
2016 stated that 27% of all AMI patients
experienced hyponatremia, 24% hypo-
kalemia, and 49% hypocalcemia. (Patil et
al., 2019).

A study conducted on 35 ACS patients
in Semarang in 2020 stated that there was
a strong negative correlation between
troponin and sodium (r=-0.746, p=0.000),
troponin and potassium (r=-0.574 and
p=0.000), troponin and chloride and
troponin and magnesium (r=-0.564 and
p=0.000) (Wijayanti and Adipireno, 2020).
A study conducted on 65 ACS patients in
Jakarta in 2020 stated that there was a
correlation between troponin I and sodium
(r=-0.39, p<o0.05), and potassium (r=-
0.487, p<0.05) (Prasetyorini et al., 2022).

The correlation value of several
studies that have been studied previously
with different correlation values, namely
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positive correlation and negative correla-
tion. Based on the differences in correlation
results from previous studies and the
absence of similar research data, especially
in the city of Medan, researchers are
interested in examining the correlation of
troponin I with serum sodium and potas-
sium levels in acute coronary syndrome.

This study was to analyze the correla-
tion of troponin I with serum sodium and
potassium levels in acute coronary
syndrome.

SUBJECTS AND METHOD

1. Study Design

This study is an analytical observational
study with a cross-sectional design at H.
Adam Malik General Hospital, Medan from
February 2024 to March 2024.

2. Population and Sample

The subjects in this study were 40 patients
diagnosed with acute coronary syndrome,
who met the inclusion criteria, namely new
patients who came for treatment to the
Emergency Room of the Integrated Heart
Center and were diagnosed with acute
coronary syndrome, with an onset of attack
<24 hours and had not received fluid
therapy and exclusion criteria, namely
patients who received drug therapy that
affected sodium, potassium, calcium levels
(insulin, glucose fluid, spironolactone,
furosemide, captopril). Creatinine> 2mg /
dL, known to have a history of heart valve
disease, a history of hypothyroidism, and
hyperthyroidism.

3. Study Variables

The dependent variables are troponin,
potassium, and sodium, the independent
variable is acute coronary syndrome.

4. Operational Definition

Acute coronary syndrome is a spec-
trum of conditions that includes patients
who have a recent change in symptoms or
clinical signs, with or without changes in
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the 12-lead electrocardiogram (ECG), and
with or without an acute increase in cardiac
troponin (Tn) concentrations.

Troponin I is a regulatory protein in
muscle cells that controls the interaction
between myosin and actin. Troponin
examination using the ichroma II tool.
Natrium is a compound in solution that
dissociates into positively and negatively
charged particles (ions) which are the most
abundant extracellular electrolytes. Sodium
examination using the Biocare Biolyte 2000
tool.

Kalium is a compound in solution that
dissociates into positively and negatively
charged particles (ions) which are the most
abundant intracellular electrolytes. Potas-
sium examination using the Biocare Biolyte
2000 tool.

5. Study Instrument

Patients were anamnesis by interview to
obtain subject characteristic data including
age, gender and family history of hyper-
tension.

6. Data Analysis

Data were analyzed using Statistical Pro-
gram and Service Solution (SPSS) software.
Bivariate test to analyze the Spearman
Correlation test.

7. Research Ethics

This research has received approval from
the Ethics Commission of the Faculty of
Medicine, University of North Sumatra with
No. 56/KEPK/USU/2024, and a research
permit from the Research and Development
Installation of H. Adam Malik General
Hospital, Medan with No. DP.04.03/D.XX-
VIII.2.2.3/290/2024.

RESULTS

The subjects who participated in this study
were 40 people who were overall aged 55-
60 years (35%) with an average age of 59
years. The gender of the study subjects was
more male, namely 29 people (72.5%)
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compared to female, namely 11 people
(27.5%). Of the study subjects who had a
family history of hypertension 21 people
(52.5%) while 19 people (47.5%) did not
have a family history of hypertension (Table
1). Median Troponin I levels were 6.09
ng/mL with a minimum-maximum range of
0.12-15 ng/mL. Median Sodium levels were
143.5 mmol/L with a minimum-maximum

Table 1 Characteristics of research subjects

range of 130-155 mmol/L. Average
Potassium levels were 4.19 with a standard
deviation range of +0.52 (Table 2). The
correlation value with the Spearman test
between Troponin I and Sodium levels was
not significant, namely r=0.129, p = 0.429.
The correlation between Troponin I and
Potassium was not significant, namely r=
0.059, p= 0.717 (Table 3).

Characteristics Subjects(n=40)
Age (Year)
37-42 (%) 3(7.5)
43-48 (%) 2(5)
49-54 (%) 5(12.5)
55-60 (%) 14(35)
61-66 (%) 8(20)
67-72 (%) 3(7.5)
73-78 (%) 3(7.5)
79-84 (%) 2(5)
Mean (SD) 59.2 (10.10)
Gender
Male (%) 29(72.5)
Female (%) 11(27.5)
Family History of Hypertension
Hypertension (%) 21(52.5)
No hypertension (%) 19(47.5)

Table 2 Laboratory results of research subjects (n=40)

Parameter

Value

Troponin I (ng/ml)
Median (Min-Max)
Natrium (mmol/L)
Median (Min-Max)
Kalium (mmol/L)

6.09 (0.12-15)

143.5 (130-155)

Mean (SD) 4.19 (0.52)
Table 3 Spearman Correlation Test

Troponin I (ng/ml) r p
Natrium (mmol/L) 0.129 0.429
Kalium (mmol/L) 0.059 0.717

DISCUSSION
In table 1, the age of the research subjects
was in the age range of 37-79 years with an
average age of 59 years. and the most in the
range of 55-60 years as many as 14 people
(35%). In line with the research of Muhib-
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bah et al. in 2019 which stated that the
majority of SKA sufferers were over 45
years old (Muhibbah et al., 2019). The
findings of this study are the same as those
of Rodgers et al. in 2019, namely that
increasing age can cause blood vessels to
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experience changes that can gradually
affect heart function (Rodgers et al, 2019).
Increasing age is related to the increase in
time used for the process of fat deposition
on the walls of the arteries. In addition, the
process of fragility of the walls of the
arteries is getting longer so the older a
person is, the greater the possibility of
being attacked by coronary heart disease
(Visseren et al, 2021).

The gender of the research subjects
was found to be more male than female,
namely 29 males (72.5%) and 11 females
(27.5%). Most SKA sufferers in this study
were male, namely 72.5%. The results of
this study follow research conducted by
(Rodgers et al, 2019) the majority of SKA
sufferers are male. Other research con-
ducted by (Firdaus et al., 2018) that SKA
occurs more often in men than women. The
results of this study follow the theory that
men are 4 times more likely to die from
heart disease than women (Winzer et al.,
2018). Men are more susceptible to SKA,
this is because women have estrogen
hormones and increased lipids that protect
against atherosclerosis (Meyer & Barton,
2016). Women are at risk of developing
ACS after menopause due to decreased
estrogen levels and increased lipids in the
blood (Rodgers et al., 2019). In the United
States, the SKA symptoms comparison of
SKA case findings is 1 in 5 men and 1 in 17
women. This means that men have a risk 2-
3 times greater than women (Lopez et al.,
2022).

In this study, subjects who had a
family history of hypertension were found
in 21 subjects (52%). The risk of developing
acute coronary syndrome due to hyper-
tension is in line with research by Weber et
al in 2016, which states that there is a
relationship between a history of hyper-
tension and the occurrence of acute coro-
nary syndrome (Weber et al, 2016). Hyper-
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tension is related to coronary heart disease
by accelerating the process of atheroscle-
rosis, increasing peripheral vascular resis-
tance increases afterload (after filling) and
ventricular needs, resulting in increased
myocardial oxygen needs to cope with
reduced supply (Lopez et al, 2022; Visseren
et al, 2021).

In table 2, the median Troponin I
level is 6.09 ng/mL with a minimum-
maximum value range of 0.12-15 ng/mL.
The results of this study state that acute
coronary syndrome patients experience an
increase in troponin I which is in line with
research in Bojonegoro (2021), with an
average increase in troponin I of 5.79
ng/mL (Sutikno, 2019).

The median sodium level was 143.5
mmol/L with a minimum-maximum range
of 130-155 mmol/L. The results of this
study stated that serum sodium levels in
ACS patients were still within normal limits
with a median value of 143.5 mmol/L. Pati-
ents in this study had not shown hypona-
tremia which theoretically states that
sodium plays an important role in the
electrophysiology of heart muscle cells
associated with acute myocardial infarction
(AMI) (Lily, 2019). The results of this study
are not in line with the IMA study in
Surakarta (2018) which stated that hypona-
tremia occurred by 71.9% and potassium
was within normal limits of 83.5% (Putri et
al., 2018) and also not in line with research
in Semarang (2017) which stated that in
STEMI patients sodium was lower than in
NSTEMI patients, but there was no diffe-
rence in potassium between STEMI and
NSTEMI patients (Ciptono and Rahayu,
2017).

The average potassium level was 4.19
mmol/L with a standard deviation range of
+0.52. The results of this study are not in
line with research in Gaza (2016) which
stated that there was a decrease in
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potassium in AMI patients (Marzoq et al.,
2016). The results of this study are not in
line with research in Semarang (2019)
which stated a strong negative relationship
between sodium and potassium with TnI
which showed that serum sodium and
potassium levels were significantly reduced
in AMI cases when compared to normal
healthy controls (Wijayanti and Adipireno,
2020).

Serum sodium, potassium and
calcium in the results of this study were still
within normal limits, this is because the
occurrence of AMI has not caused changes
in serum sodium and potassium in the
body, although there is research that states
that the occurrence of hyponatremia and
hypokalemia is comparable to the risk of
death from AMI (Jain and Sharma, 2018).

In table 3, the correlation value with
the Spearman test between Troponin I and
Sodium levels is not significant, namely r=
0.129, p= 0.429. The results of this study
are not in line with the results of a study in
Semarang (2020) which stated that there
was a strong negative correlation between
troponin I and sodium (r= -0.746, p<
0.001), that the higher the troponin I levels,
the lower the serum sodium levels (hypo-
natremia). The difference in the results of
this study could be caused by differences in
the onset of attacks, genetic variations, and
fast and appropriate treatment so that after
the attack, there has been no change in
electrolyte levels, especially sodium. Theo-
retically, the occurrence of AMI attacks is
not directly related to body electrolyte
levels (different pathways), but theoreti-
cally, they can influence each other.

The correlation between Troponin I
and Potassium was not significant, namely
r= 0.059, p= 0.717. The results of this study
are not in line with the results of a study by
Semarang (2020) which stated that there
was a strong negative correlation between
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troponin I and sodium (r= -0.574, p
<0.001), that the higher the troponin I
levels, the lower the serum potassium levels
(hypokalemia). The difference in the results
of this study could be caused by differences
in the onset of attacks, genetic variations,
and fast and appropriate treatment so that
after the attack, there has been no change
in electrolyte levels, especially potassium.
Potassium is most quickly excreted through
gastrointestinal ~ secretions.  Potassium
moves continuously into and out of cells,
this rapid movement in the event of AMI is
still in balance, so that hypokalemia has not
occurred.

This study concluded that there was
no significant correlation between troponin
I and serum sodium and potassium levels
in acute coronary syndrome.
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