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BACKGROUND: The current biomarker diagnostic modality for acute coronary syndrome (ACS), cardiac troponin, 
has several limitations. Emerging studies showed that micro-RNA (miR)-133a was released from infarcted heart to 
circulation, yet the diagnostic value of miR-133a in ACS demonstrated a conflicting result. Therefore, this study was 

conducted to investigate the potency of plasma miR-133a as a biomarker candidate of ACS.  
METHODS: This was a case-controlled study, involving ACS and control subjects. The sociodemographic and clinical 
characteristics were assessed through medical records. A final of 39 ACS and 31 control subjects (consist of healthy and 
non-ACS subjects) passed the selection procedure by demonstrating a high purity of RNA. miR-133a from ACS and control 
subjects were detected by quantitative polymerase chain reaction (qPCR). Expression of miR-133a was evaluated for 
sensitivity and specificity as an ACS biomarker diagnostic using the receiver operating characteristic (ROC) curve. 
RESULTS: Plasma miR-133a expression was stably found in ACS subjects. The plasma miR-133a level was lower in ACS 
than in control subjects. miR-133a effectively distinguished ACS subjects from healthy subjects (AUC=0.911) and exhibited 
high diagnostic performance, with a sensitivity of 87.1% and specificity of 100% at a cut-off value of 44.035. In an extended 
model including both control subjects (healthy and non-ACS with comorbid conditions), miR-133a maintained diagnostic 
significance (AUC=0.874), showing sensitivity of 76.9% and specificity of 100% at a cut-off value of 11.69. 
CONCLUSION: Plasma miR-133a is significantly lower and effectively distinguishes ACS patients from both healthy 
individuals and non-ACS individuals with comorbid, with a cut-off value of 11.69. Therefore, plasma miR-133a is suggested 
to be a good candidate for diagnostic biomarkers of ACS.
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Acute coronary syndrome (ACS) is the leading cause 
of mortality worldwide, and ACS prevalence has been 
dramatically increased over time. The prevalence of ACS 
rose from 0.5% in 2013 to 1.5% in 2018 in Indonesia.(1) 
A large number of ACS patients continue to face delays in 
receiving initial therapy, which can result in life-threatening 
consequences such as cardiomyopathy and even heart 
failure. Moreover, the unit cost for currently available ACS 
treatment was high, thus becoming a substantial economic 
burden among many countries worldwide.(2,3) 
	 Based on the American Heart Association (AHA) 
recommendations, the diagnosis of ACS is performed based 
on clinical complaints, electrocardiogram (ECG), biomarker 
cardiac troponin I (cTnI), and coronary angiography.(4,5) 
cTnI is a hallmark of laboratory diagnosis of ACS that is 
a sign of myocardial damage. However, most commercial 
cTnI immunoassays differ based on the antibody type, 
calibrator, and detection technique. Therefore, this may 
result in significant measurement variability, ambiguous 
medical monitoring, and risk that might affects patient 
treatment outcomes.(6) In addition, apparently cTnI also 
showed positive results in other diseases (6), making it less 
specific for ACS diagnosis. Atherosclerotic plaque rupture 
and thrombus development precede cardiac necrosis, which 
releases troponin.(7) However, cardiac biomarkers are 
not released at plaque rupture event, the time diagnostic 
capacity of troponin could not detect at earlier stage of 
ACS mechanism. Based on the background mentioned 
above, it is necessary to explore specific approaches before 
the occurrence of myocardial infarction and necrosis for 
the diagnosis of ACS.(8,9) One of the prime candidates 
in developing new diagnostic tools that may address these 
limitations is micro-RNA (miR) biomarkers. Recently, 
miRs have been proposed as potential biomarkers for use 
in various clinical contexts. miRs are critical effectors of 
gene expression suppression through post-transcriptional 
repression and messenger RNA (mRNA) degradation.
(10,11) Interestingly, miRs are stable in circulation, has 
simple isolation process, and are easy to measure, making 
them good candidates for the diagnosis of various diseases, 
including ACS.(11)
	 Many studies have successfully found several 
circulating miRs that can be candidate biomarkers of ACS 
by their contribution to endothelial integrity, macrophage 
inflammatory response to atherogenic lipids, vascular 
smooth muscle-cell proliferation, inflammatory process that 

Introduction
led to plaque rupture, thrombosis formation, and cardiac 
response because of the decrease of blood flow.(12) miR-
483-5p expression increased significantly in the circulation 
by 0.5-1 hour after plaque rupture.(13–15) Circulation 
levels of miR-1 and miR-133a, were elevated and reached 
peak level within the first 2 h after the start of myocardial 
ischemia in ACS, which seem to be correlated with serum 
creatine kinase myocardial band (CK-MB) concentrations 
and cTnI levels. Increased miR-1 and miR-133a levels in 
the sera of patients with cardiovascular disease indicate 
the existence of myocardial damage, loss of myocardial 
contractility and activated platelets by ischemia.(16) 
Even with the suggested potential as biomarker for ACS, 
unfortunately, there is lack of studies investigating these miR 
profiles in ACS patients carried out in Indonesia. Therefore, 
this study was conducted to investigate the profile of miR-
483-5p, miR-133a, and miR-1 as biomarker candidates of 
ACS in Indonesia.

Methods

Study Design and Participant Selection
This research was a case-controlled analytical observational 
study which was conducted in January-July 2024. The 
research participants were recruited from the emergency 
room of Karsa Husada Hospital Batu, Indonesia. Epi 
InfoTM version 7.2 b (Centers for Disease Control and 
Prevention, Atlanta, GA, USA) was used for sample size 
calculation public domain software, using unmatched case-
control study considering a ratio of controls to cases of 
1:1, 40% per cent of control exposed, and odd ratio of 4.18 
according to previous study.(17) The minimum sample size 
calculated for this study was 33 subjects for each ACS and 
control group. 
	 The subject’s inclusion criteria were determined based 
on the European Society of Cardiology (ESC) and American 
College of Cardiology (ACC) guideline, including: 1) 
experienced chest pain episode of less than 24 hours; 2) first-
time episodes; and 3) complete clinical data. The subjects 
were excluded from the selection process if met several 
criteria including: 1) taken immunosuppressants or immune 
enhancers; 2) diagnosed with other cardiac insufficiency, 
hematologic disease, renal failure disease, malignancy, or 
autoimmune disease. Subjects in the control group were 
selected based on the absence of clinical ACS, and then 
further classified into healthy control subjects (without any 
comorbid) and non-ACS subjects (subjects without ACS 
but suffered from one or more comorbidities such as ACS 
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history, hypertension, type 2 diabetes mellitus (T2DM), or 
dyslipidaemia). This protocol of this study was approved 
by Medical Ethics Committee from Karsa Husada Hospital 
(Registration No. 020/2207/102 13/2023).

Baseline Characteristic Assessment of Study Subjects
Sociodemographic profiles including age, sex, educational 
background, occupation and baseline clinical characteristics 
such as blood lipid, blood sugar, blood pressure, heart rate, 
body mass index (BMI), past medical history, and type of 
ACS were taken from subjects’ medical records.

Blood Sample and Plasma Collection
Five mL of blood was drawn aseptically from a well-
identified antecubital vein in the forearm immediately 
after the patient's admission to the emergency room with 
suspected ACS from a typical chest pain complaint. Blood 
was stored in EDTA tubes, then kept in an open chamber 
until plasma and cells were separated using centrifugation 
for 30 minutes at 5000 rpm. The supernatant was taken and 
stored at -70°C.

miR Isolation
The miR was extracted using Maxwell RSC miRNA 
Plasma and Serum Kit Promega (Cat. No. AS1460; 
Promega, Madison, WI, USA). Briefly, after mixed 100 
µL of Nuclease-Free Water, 230 µL of Lysis Buffer C and 
80 µL of Proteinase K to the CW Spin Basket, the samples 
were incubated at 37°C for 15 minutes and centrifuged at 
maximum speed for 5 minutes to collect lysate at the bottom 
of the tube. Subsequently, the full lysate was transferred to 
well which was followed by addition of 50 µL of Nuclease-
Free Water, a plunger, 10 µL of blue DNase I Solution.(18)

Addition of Poly-A Tail and cDNA Synthesis
The poly-A tail addition was carried out prior to the cDNA 
synthesis using Escherichia coli Poly(A) Polymerase (Cat. 
No. M0276; New England Biolab, Ipswich, MA, USA). 
The synthesis of cDNA followed the manual instruction of 
the kit from Go-Script Reverse Transcription System (Cat. 
No. A1560; Promega). Briefly, The RNA was mixed and 
centrifuged with primer oligo-DT and Nuclease-Free Water, 
then stored at 70°C heat block for 5 minutes. Immediately, 
the RNA was chilled in ice water for 5 minutes. The 
reverse transcription reaction mix consisted of GoScript 5x 
Reaction Buffer, MgCl2, Polymerase Chain Reaction (PCR) 
Nucleotide mix, and GoScript Reverse Transcriptase. The 
annealing process was performed in a heat block at 25°C 
for 5 minutes, followed by extension which was run in a 

heat block at 42°C for up to one hour. Before proceeding 
with quantitative PCR (qPCR), the reverse transcriptase 
was inactivated in a heat block at 70°C for 15 minutes.  For 
long-term storage, the cDNA stored at -20°C.(18)

miR Quantification using Real Time PCR (RT-PCR)
U6 was used as an internal control. The detail sequences 
of each primer gene were as follow: miR-483-5p forward, 
5'-GCCGAGAAGACGGGAGGAAA-3'; miR-483-5p 
reverse, 5'-CTCAACTGGTGTCGTGGA-3'; miR-133 
forward, ACA CTC CAG CTG GGT TTG GTC CCC TTC 
AAC; miR-133 reverse, CTC AAC TGG TGT CGT GGA 
GTC GGC AAT TCA GTT GAG CAG CTG GT; miR-1 
forward, ACA CTC CAG CTG GGT GGA ATG TAA AGA 
AGT; miR-1 reverse, TCA ACT GGT GTC GTG GAG 
TCG GCA ATT CTT GAG CAG CTG GT; U6 forward, 
5'-CTCGCTTCGGCAGCACA-3'; and U6 reverse, 
5'-AACGCTTCACGAATTTGCGT-3'.
	 GoTaq qPCR master mix (Catalogue No. A6001; 
Promega) was added with forward, reverse primer, and 
Nuclease-Free Water to a final volume of 20 µL. Next, 
the cDNA was added to this reaction mix. The PCR was 
conducted in 40 cycles including: GoTag DNA polymerase 
activation cycle 1 at 95°C for 2 minutes; and denaturation 
for 15 seconds at 95°C, annealing at 60°C for 1 minutes, 
extension at 60°C for 1 minutes for 40 cycles. The relative 
expression of each miR was calculated based on the 
threshold cycle (CT), and the values were normalized to U6 
and expressed as 2-(Ct[miR-133a]-Ct[U6]).(16)
	 Three miRs were selected from literature in the 
preprocessing steps. The identification of these miR in 8 
ACS subjects was carried out using RT-PCR technique after 
primer optimization and normalization. Subsequently, the 
miRs which showed a number of counts above zero point 
in at least 80% samples (n=6) were used for the biomarker 
analysis. Only miR-133a exhibited stable expression in 8 
ACS subjects, thus used for the further analysis (Figure 1). 
Additionally, miR-1 and miR-483-5p were used as positive 
control in 5 healthy control and 5 non-ACS control subjects.

Data Analysis
Data for miR expression, sociodemographic and clinical 
characteristic variables were presented using descriptive 
statistics, where the numerical data presented as mean and 
standard deviation (SD) while the categorical data presented 
as frequency and percentage. The association between 
clinical characteristic parameters with type of ACS were 
analysed using Chi-Square test. Statistical tests to provide 
evidence about sensitivity, specificity, area under the curve 
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Figure 1. Flowchart of subject selections and miR analysis procedures. Forty-two ACS patients had complete data in their medical 
records. Three plasma patients were not used as samples due to the blood lysis and the storage of>24 hours. Therefore, only 39 ACS 
subjects and 31 control subjects signed informed consent and enrolled in this study. Housekeeping gene U6 was consistently expressed 
in 8 ACS subjects' plasma. Only miR-133 was stably expressed in 8 subjects. Meanwhile, miR-483-5p was expressed in healthy control 
subjects, and miR-1 was detected in the circulation of non-ACS control subjects with comorbidity.

Results

The Subjects Selections
Patients diagnosed by cardiologists were included as ACS 
subject candidates. Initially, there were 42 ACS patients 
with complete medical records data required in this study, 
however only 39 final subjects had plasma that met the 
quality for miRNA examination. Therefore 39 ACS subjects 
and 31 control subjects were enrolled.  The control subjects 
further classified as healthy control subjects (n=11) as well 
as non-ACS subjects with one or more comorbidities (n=20) 
(Figure 1).

ACS patients diagnosed 
by cardiologist with 

complete medical records 
(n=42)

ACS subjects with 
eligible plasma (n=39)

Healthy and non-ACS 
individuals as 

control subjects (n=31) 

Healthy (n=11) Non-ACS with
comorbid (n=20)

Control subjects with 
eligible plasma (n=31)

Evaluation of the 3 miRs

Plasma of 
ACS subjects

(n=8)

Plasma of healthy 
control subjects

(n=5)

Plasma of Non-ACS 
control subjects

(n=5)

U6 miR-133a miR-483-5p miR-1 U6 miR-133a miR-483-5p miR-1 U6 miR-133a miR-483-5p miR-1

Expressed in 
8 subjects

Expressed in 
8 subjects

Not 
Expressed

Not 
Expressed

Evaluation for 
39 ACS Subjects

Not 
Expressed

Expressed in 
5 subjects

Expressed in 
5 subjects

Expressed in 
3 subjects

Evaluation for 11 
Healthy Control Subjects

Expressed in 
5 subjects

Expressed in 
5 subjects

Expressed in 
4 subjects

Not 
Expressed

Evaluation for 20 
Non-ACS Control Subjects

(AUC), the receiver operating characteristic (ROC) curve of 
miR-133a as a diagnostic candidate for ACS were analysed 
with SPSS software v 26.0 (IBM Corporation, Armonk, NY, 
USA).

Study Subjects’ Demographic and Baseline Clinical 
Characteristics 
Most of the ACS subjects were male (66.7%). The 
predominant age who experienced ACS were 45-65 years 
old (71.7%). Lower education tended to increase the risk 
of ACS (Table 1). In ACS subjects, the highest frequency 
of comorbid found in subjects was hypertension (39%) 
followed by dyslipidaemia (24.4%). Meanwhile, in control 
subjects the most found comorbid was also hypertension 
(40.3%) but followed by T2DM (25%).  
	 Most of the participants involved in this study had 
at least 1 comorbid (46.2%). At the admission room in the 
emergency department, the subjects had a variety of systolic 
pressure. Most subjects had a normal heart rate (Table 2). 
The lipid profile of subjects assessed at the Emergency 
Department characterized by high low-density lipoprotein 
(LDL), triglyceride (TG), low high-density lipoprotein 
(HDL), and normal cholesterol level. Moreover, there was 
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Discussion

Table 1. Sociodemographic characteristic of the ACS and the 
control subjects.

The results of this current study support previous studies 
that men were four times more likely to experience ACS 
than women.(19–21) The age distribution of ACS patients 
tends to shift to younger ages due to sedentary lifestyles.
(22–24) The educational background of most patients was 
in elementary, junior and high school, which suggested 
low awareness and knowledge regarding ACS.(25,26) The 
current findings confirmed that dyslipidaemia, especially total 
cholesterol, hypertension, T2DM, heart failure are the risk 
factors for ACS.(27)

ACS Subjects 
(n=39)  

Control Subjects
(n=31)  

Male 26 (66.7) 11 (35.5)
Female 13 (33.3) 20 (64.5)

36-45 3 (7.7) 10 (32.3)
45-55 12 (30.7) -
56-65 16 (41.0) 11 (35.5)
>65 8 (20.5) 10 (32.3)

Elementary 8 (20.5) 1 (3.2)
Junior High School 11 (28.2) 3 (9.7)
Senior High School 16 (41.0) 9 (29.0)
Diploma - -
Bachelor 4 (8.5)  18 (58.0)
Magister/Doctoral -

Self-employed 18 (46.1) 12 (41.9)
Driver 1 (2.56) -
Farmer 9 (23.1) 1 (3.2)
Teacher 1 (2.5) 1 (3.2)
Civil attendance 1 (2.5) -
Labour 2 (5.1) 10 (32.3)
House wife 7 (17.9) 7 (25.8)

No Comorbid 10 (25.6) 10 (32.3)
1 Comorbid 18 (46.2) 2 (6.5)
2 Comorbid 9 (23.1) 7 (22.6)
3 Comorbid 2 (5.1) 12 (38.7)

Hypertension 16 (39.0) 21 (40.3)
T2DM 9 (21.9) 13 (25.0)
Coronary Artery Disease 7 (17.0) 10 (19.2)
Dyslipidaemia 10 (24.4) 8 (15.4)
Heart Failure 8 (19.5) -

Type of Comorbid

Frequency [n (%)]

Category

Sex

Age (years old)

Educational Background

Occupation

Sum of Past History

association between TC with the type of ACS (p=0.042). 
Meanwhile, HDL (p=0.078), HR (p=0.129), LDL (p=0.197), 
and TG (p=0.670) were not significantly correlated with 
ACS.

miR-133a was Found in the Plasma of ACS Subjects
It was found that miR-133a was expressed in the plasma 
of ACS and control subjects. The data showed that plasma 
miR-133a was down-regulated in ACS subjects. miR-483-
5p and miR-1 were not expressed in ACS subjects. However, 

the miR-483-5p was expressed in 3 healthy control subjects 
with the CT value of 34.14, 34.64, and 37.53, respectively. 
While, the CT value of miR-1 expression which was 
expressed in 4 non-ACS control subjects were 35.25, 35.95, 
37.1, and 37.82, respectively.

Plasma miR-133a As a Sensitive Predictor for ACS
Two model of ROC was carried out to determine the 
sensitivity and specificity of miR-133a as biomarker 
diagnostic of ACS. In the first model, 11 healthy control and 
39 ACS subjects were involved in the analysis. The results 
of the independent sample t-test showed a homogeneity 
value of 0.131 with a significance of 0.000, so it was 
concluded that there was a difference in the value of miR-
133a between groups of healthy control and ACS subjects. 
The ROC curves of miR‐133a with this model revealed the 
probability of this miR as a valuable marker for ACS. The 
ROC analysis revealed that miR-133a had a sensitivity of 
87.1% and a specificity of 100% for diagnosing ACS, using 
a cut-off value of 44.035. The diagnostic value of miR-133a 
was high, with an area under the ROC curve (AUC) of 
91.1% (95% CI: 0.829–0.994, p=0.000) (Figure 2). 
	 In the second model, all control subjects consist of 
the healthy control and the non-ACS control were included. 
Therefore, total 31 control (11 healthy control + 20 non-
ACS control with comorbid) and 39 ACS subjects were 
involved in the analysis. The results of the independent 
sample t-test showed that there was a significant difference 
in miR-133a concentration (p=0.024) between ACS and 
both control subjects in this model. The results of the ROC 
analysis from model 2 showed that the sensitivity value 
of miR-133a in the diagnosis of ACS was 76.9% and the 
specificity was 100%, based on a cut-off value 11.69. The 
miR-133a diagnostic value was high (AUC=87.4% 95% 
CI=0.784–0.963), p=0.000) (Figure 3).

Sum of past history includes: ACS history, hypertension, T2DM, 
dyslipidaemia.
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ACS can also cause alterations in troponin levels, such 
as acute inflammatory myocarditis, skeletal myopathies, 
acute pulmonary embolism, hypertensive crisis, and 
cerebrovascular accidents.(28,29) Thus, misinterpretation 
of detectable troponin levels might result in incorrect 
therapy selection and diagnosis confusion. In addition, it 
is difficult to define a standard cut-off, especially for cTnI, 
due to the large number of commercially available tests with 
different characteristics and 99th percentiles. Furthermore, 
99th percentile concentrations are strongly influenced by 
population demographics such as age and gender; which 
currently, these factors have not been standardized.(6)
	 Due to the ease of detection in circulation, stable 
nature, and production triggered by myocardial stress or 
thrombosis formation, three miRs, including miR-1, miR-
483-5p and miR-133a, are proposed as novel biomarkers for 
the diagnosis of ACS. Interestingly, in this study, expressions 
of miR-483-5p and miR-1 were not detected in ACS 
patients. The fact that miR-1 is not only secreted by injured 
cardiomyocytes (6,30), but also by the activated platelets 
(31), as well as the enrolled patients received antiplatelet 
drug was one of the possible contributing reasons that miR-
1 expression was not detected.
	 Only miR-133a was expressed in ACS patient’s 
circulation. This study's findings contradicted other research 
that reported an increase in circulating miR-133a (32) 
following myocardial infarction as this study demonstrated 
a reduction in plasma miR-133a in ACS patients. 
Furthermore, myocardial necrosis caused by hypoxia in 
ACS condition led to miR-133a dysfunction by alteration in 
expression or post transcriptional level which might trigger 
arrhythmia.  miR-133a was also down-regulated in hypoxic 
cardiomyocyte due to coronary obstruction.(33) Other 
evidence showed that ischemic reperfusion injury increased 
apoptosis which was caused by lower expression of miR-
133a, the apoptosis suppressor.(34) Moreover, lower cardiac 
miR-133a in ACS patients was correlated with the presence 
of ventricular fibrillation.(35) Consequently, the decrease 
of cardiac miR-133a in ACS patients is suggested to relate 
with the reduced level of circulating miR-133a. This present 
study showed that most ACS patients had hypertension and 
few of them suffer from heart failure. In vivo and human 
studies have reported lower circulating miR-133a levels in 
animals or patients with left ventricular hypertrophy (LVH), 
a condition associated with hypertension and heart failure.
(36,37) Therefore, it can be proposed that the patients in this 
study might experience the LVH which was not observed. 
	 Two model of ROC curve for miR-133a demonstrated 
a high diagnostic value of miR-133a.(38–40) Thus, while 

Frequency 
[n (%)] Mean±SD 

23.46±2.35
Normal (18.5-24.9) 28 (71.8)
Overweight (25-29.9) 11 (28.2)
Obesity (>30) -

135.67±28.89
Normal (<120) 12 (30.8)
Pre-Hypertension (120-139) 12 (30.8)
Hypertension stage 1 (140-159) 8 (20.5)
Hypertension stage 2 (≥160) 7 (17.9)

81.87±12.54
Normal (<120) 19 (48.7)
Pre-Hypertension (120-139) 11 (28.2)
Hypertension stage 1 (140-159) 5 (12.8)
Hypertension stage 2 (≥160) 4 (10.3)

79.54±15.47
Normal 34 (87.2)
Tachycardia 5 (12.8)

167.13±46.64
Normal (<200) 26 (66.7)
Middle (200-239) 12 (30.8)
High (>239) 1 (2.6)

120.59±49.45
Normal (<150) 31 (79.5)
Middle (150-199) 4 (10.3)
High (>199) 4 (10.3)

108.±75.63
Normal (<130) 26 (66.7)
Middle (130-159) 12 (30.8)
High (>159) 1 (2.6)

46.98±38.93
High (>60) 4 (10.3)
Normal (40-60) 17 (43.5)
Low (<40) 18 (46.2)

113.53±43.95
Normal (≤100) 18 (46.2)
Pre-Diabetes (101-125) 13 (33.3)
Diabetes (≥126) 8 (20.5)

6.28±22.92
17.89±38.99

STEMI 13 (33.3)
NSTEMI 23 (58.9)
UAP 3 (7.7)

Diagnosis

Triglyceride (mg/dL)

LDL-C (mg/dL)

HDL-C (mg/dL)

Blood Sugar Levels (mg/dL)

cTnI (mmol/L)
CK-MB (mmol/L)

Cholesterol (mg/dL)

Parameters

Body Mass Index (kg/m²)

Systolic Blood Pressure (mmHg)

Diastolic Blood Pressure (mmHg)

Heart Rate (bpm)

Table 2. Baseline characteristic of the ACS subjects (n=39).

	 The diagnosis of ACS in patients with typical or atypical 
chest pain by cTnI as the gold standard for diagnosis of ACS 
with 99th percentile values is not without its drawbacks. 
Early diagnosis may be hampered by the fact that cardiac 
troponins may not always be increased at the beginning 
of myocardial infarction. Furthermore, diseases other than 
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Figure 2. The plasma miR-133a profile between ACS 
(n=39) and healthy control (n=11) subjects. A: Histogram 
of miR-133 profile in ACS and healthy control subjects, 
showed significant difference (p<0.05). B: ROC curve 
analysis of miR-133a. The blue line indicated the miR, and 
the red line indicated the reference.

Figure 3. The plasma miR-133a profile between ACS 
(n=39) and control (n=31) subjects (including both 
healthy control subjects and non-ACS subjects with 
comorbid). A: Histogram of miR-133 profile in ACS and 
control subjects, showed significant difference (p<0.05). B: 
ROC curve of miR-133a. The blue line indicated the miR, 
and the red line indicated the reference.

plasma miR-133a shows potential as a biomarker for ACS, 
its diagnostic accuracy may be influenced by the presence 
of comorbid conditions. The results of this study showed 
that the level of miR-133a in non-ACS individuals with 
comorbid is lower than the healthy individuals. Compared 
to troponin which has low specificity (29), miR-133a was 
suggested to have better specificity. miR-133a can be used 
accurately to determine non-ACS patients by confirming 
negative test results in healthy individuals or those with 
diseases other than ACS.
	 Since miRNA levels can fluctuate, serial measurements 
of miRNA-133a over time should be conducted. 
Unfortunately, in this study, miRs were only measured once. 
The timing of blood collection relative to the onset of chest 
pain was also not precisely documented. Although this study 
is the first to demonstrate the downregulation of plasma 
miR-133a in ACS patients, the specificity of these miRNAs 
was compromised, suggesting they may not provide 
additional information beyond other sensitive ACS markers. 
Therefore, future recommendations include validating these 
findings with animal experiments to explore the differences 
in miR-133a profiles in cardiomyocytes versus circulation. 
As this is the first study of its kind conducted in Indonesia, 
expanding the sample size, carry out miR sequencing with 
the bioinformatic analysis and considering a multicentre 

approach would strengthen the results. Additionally, 
developing applications to precisely detect the onset of 
chest pain could serve as a critical benchmark for clinical 
research. While the results presented in this manuscript 
offer potential for alternative biomarkers, the findings are 
still preliminary and require further validation.

Conclusion

In conclusion, miR-133a was expressed in ACS patients’ 
circulation and was down-regulated compared to both 
healthy individuals and non-ACS individuals with 
comorbid, with the cut-off value of 11.69. Therefore, plasma 
miR-133a is suggested to be a good candidate for diagnostic 
biomarkers of ACS. 
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