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A b s t r ac t
Background: Acute myocardial infarction (AMI) is a condition where there is a formation of thrombus which reduces the blood flow in the
coronary arteries resulting in coronary vasospasm, further leading to cardiac muscles dysfunction or even death. Quick and accurate diagnosis
of AMI plays a major role in the management and prognosis of this disease. Circulating miRNA has been a promising cardiac biomarker for AMI
as well as cardiovascular disease in recent years. In the circulation miR 1 overexpressed when there is any damage in the cardiac cell. A very
few articles documented the use of miR-1 as a diagnostic marker in AMI. The aim of the study was to find the diagnostic and prognostic role
of miR-1 in AMI.
Methodology: In this study, 62 AMI patients in the age group of 30–75 years and 30 healthy controls were included. Blood samples were
collected at a different time of admission, 6 hours, 12 hours, 24 hours and 72 hours for the subject. Serum was separated immediately for the
analysis of CK (NAC) and CK MB, Hs troponin T and micro-RNA-1 was quantification by RT-PCR. To study the kinetics of miR-1 repeated measure
of analysis of variance (ANOVA) was analyzed. To find the diagnostic utility AUC, likelihood and odd’s ration was performed.
Results: The miR-1 expression is expressed in a change in fold 27.36, 57.17, 43.55, 32.50 and 24.09 fold increase at the different time. The study
revealed that the sensitivity 69%, specificity 66%, LR was 1.59 and OR 4.04 in the differential diagnosis of AMI.
Conclusion: In a total expression of miR-1 showed statistical significance in different time internal which will help us to use in the differential
diagnosis of AMI.
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Introduction

A

cute myocardial infarction (AMI) is most commonly encountered
cause for mobility and mortality in the developing country as
well as worldwide.1-3 AMI is a condition where there is a formation
of thrombus which reduces the blood flow in the coronary arteries
resulting in coronary vasospasm, further leading to cardiac muscles
dysfunction or even death.4,5 Differential diagnosis of AMI can be
made as unstable angina (UA), ST-elevated myocardial infarction
(STEMI) and non-ST-elevated myocardial Infarction (NSTEMI). In the
past, diagnosis of AMI was based on the clinical symptoms, changes
in the ECG and levels of conventional cardiac biomarker like CKMB
and cardiac troponin,6-8 NSTEMI. Recently high sensitivity cardiac
troponin assays were used, which eventually picks up the low
concentration of cardiac troponin that helps in the early diagnostic
time of AMI. Quick and accurate diagnosis of AMI plays a major role
in the management and prognosis of this disease. However, there
is still a clinical need for the identification of novel biomarkers
with high sensitivity and specificity.9 Circulating mi RNA has been
a promising cardiac biomarker for AMI as well as cardiovascular
disease in recent years.
Micro-RNAs are endogenous small (~22 nucleotides) singlestranded, non-coding RNAs that regulate gene expression at the
posttranscriptional level by binding to the three prime untranslated
regions (UTRs) of their target mRNA,10,11 single stranded molecules
of about 22 nucleotides in length and function post-transcriptionally
by partial binding (partial complementarity Though the biological
functions of miRNAs are not fully understood, and it is clear that
some miRs are present in tissues are cell-specific manner. A recent
report shows that miRs are also present in various biological fluids
including blood. The levels of specific miR are linked to the diagnosis
and prognosis of the disease. Circulating miRs are more stable
in blood, as well as in extreme conditions such as temperature,
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pH and freeze-thaw cycles.12,13 The release of mi RNAs is not only
a consequence of cell death or plasma membrane disruption
but also an active response to ischemia. In the circulation miR-1
overexpressed when there is any damage in the cardiac cell. A very
few articles documented the use of miR-1 as a diagnostic marker
in AMI. In this study, we try to find the diagnostic and prognostic
role of miR-1 in AMI.

S u b j e c ts

and methods

During the annual year, 2016 (January–December) we have studied
62 AMI patients at age group 30 to 75 years and 30 healthy controls
form Mahatma Gandhi Medical College and Research Institute
a tertiary healthcare center, Puducherry in collaboration with
General Medicine Unit. The final diagnosis of AMI was based on the
European Society of Cardiology/American College of Cardiology
guidelines. All the study subjects were included after obtaining
Institutional Human Ethics Committee approval and informed
consent from the subjects.
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Laboratory Data

Kinetics of Circulating MiR-1 Levels in AMI

Venous blood samples were collected in clot activator vacutainers
at the time of admission, 6 hours, 12 hours, 24 hours and 72 hours
for the subject. Serum was separated immediately for the analysis
of CK (NAC), and CK MB was done by autoanalyzer and Hs troponin T
(Hs-cnTn T) was estimated using fully automated chemiluminescence
analyzer (Roche Diagnostics–COBAS e411) and the same day. The
leftover serum sample was aliquoted in 1.8 mL cyro tube and stored
in -20°C until the time of micro-RNA analysis. All the estimation was
subjected to stringent quality control.

MiR-1 expression in the serum was analyzed by using RT-PCR, and the
result was summarized in Table 2 and Graph 1. The miR-1 expression
is expressed in a change in fold 27.36, 57.17, 43.55, 32.50 and 24.09
fold increase at different time intervals 0 hour, 6 hours, 12 hours,
48 hours, and 72 hours, respectively. Repeated measures of ANOVA
analysis was done to study the kinetics of miR-1 in the different time
interval. MiR-1 was up-regulated at 4 hours when compared with
another time interval. Simultaneously, we have estimated the levels
of a cardiac biomarker such as CK-MB and hscnTn T. Interestingly,
both the cardiac biomarker peaks at 6 hours but miR-1 peaks at
4 hours which is an early phase of AMI, could help us in the early
diagnosis.

MicroRNA Analysis
Total RNA was isolated from serum using a mini spin column
kit (Helini biomolecules, India) according to the manufacturer’s
instruction. From that cDNA was synthesized using cDNA synthesis
kit (Helini biomolecules, India), as per documented specification.
Quantification by RT-PCR was carried out in 25 µL using Helini Pin
the Tail Probe System method, according to the protocol of the
manufacturer (Helini, Biomolecules P. Ltd, India).

Statistical Analysis
All the data were entered transcript to the excel sheet. Shapiro Wilk
test was performed to find whether the data followed a normal
distribution or not. Data were expressed in mean and standard
deviation. Student ‘t’ test was performed to find the significant
difference between the groups. Kinetic studies of miR and cardiac
biomarker were analyzed by repeated measures of ANOVA. For
evaluating the diagnostic accuracy ROC, LR, PPV, and NPV were
calculated. All the statistical analysis was done using Epi Info
version 4.0.2.

R e s u lts
Baseline Character of AMI Patients
Among 62 patients, 49 were males and 13 were females and their
age group was between 30 to 70 years. Admission sample of AMI
patients, serum cardiac biomarker (CK-MB,hsCnTn T) which showed
a significant difference between and among the group as depicted
in Table 1.

Diagnostic Utility of miR-1 in AMI
ROC curve was constructed for miR-1 between AMI patients and
healthy volunteers for the evaluation of diagnostic accuracy. The
ACU for miR-1 at different time interval were as follows: 0.954, 0.872,
0.877, 0.841 and 0.882, respectively (Table 2 and Graph.1). In addition
to that, we have subgroup AMI into STEMI and NSTEMI and plotted
ROC curve for miR-1 to find out the role in the differential diagnosis
results are depicted in Table 2 and Graph 2. The study revealed that
the sensitivity was 69, specificity was 66, the positive predictive ratio
was 76.36, Negative likelihood ratio was 44.44, likelihood ratio was
1.59 and diagnostic odd ratio 4.04 (95% CI: 1.72–9.51) in Table 3.

Discussion
MiRNAs are a group of non-coding RNAs that regulates normal
physiological gene expression, and it gets affected and released into
the circulation during the pathophysiological condition of various
diseases.10 Studies documented miR response to cardiovascular
diseases. There is quite a few number of miRs are a profile in AMI
patients, one among those which has frequently studied was miR-1.
miR-1 involved in the cardiogenesis and controls proliferation and
differentiation for normal cardiac chamber development. It was
upregulated when there is cardiac cell injury or necrosis.14 Since the
biochemical basis of the release of miR-1 into the circulation from
the heart after AMI still was not clearly defined, so we aimed to
study the diagnostic and prognostic role in AMI. The result shows

Table1: Basic clinical characteristics of controls and AMI patients
Characteristics
Age
Male, n (%)
History
Smoking, n (%)
Diabetes, n (%)
Hypertension, n (%)
Serum markers
CK MB (u/L)
Hs CnTn T (ng/L)

AMI (n = 62)
NSTEMI (n = 23)
51.48 ± 12.71
18(76)

Control (n = 30)
53.24 ± 11.56
15 (50)

STEMI (n = 39)
56.13 ± 14.86
32(82)

7 (23)
4 (13)
11 (36)

13 (33)
13 (34)
18 (45)

6 (26)
9 (39)
6 (26)

28.34 ± 17.85
47.19 + 25.59

83.44 ± 53.73
404.06 ± 518.33

50.87 ± 38.73
214.78 ± 167.66

Table 2: AUC of miR-1 in acute myocardial infarction at different time interval
AMI vs Control
STEMI vs NSTEMI

Admission
0.954
0.679

6 hours
0.999
0.614

12 hours
0.988
0.636

48 hours
0.901
0.643

72 hours
0.862
0.676
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Graph 2: AUC of miR-1 between STEMI vs NSTEMI
at different time interval

Graph 1: AUC of miR-1 between AMI vs control
at different time interval

Table 3: Hn CnT and miR-1 and their differential diagnostic valite of myocardial infarction (STEMI and NSTMEI)
Characteristic
Sensitivity
Specificity
Positive predictive value
Negative predictive value
Likelihood ratio
Odd’s ratio

Hn CnT
67
64
73.58
51.06
1.71
2.91
(95% CI: 1.26–6.71)

that the serum concentration of miR-1 (which is specified in the
heart) increased in AMI. Circulating miR-1 was hardly detected in
the healthy individual. A rise in miR-1 was evident at the early stage
of AMI at the time of admission and reached a peak within 6 hours.15
In addition, miR-1 gets into the peak before other two biomarkers
hscnTn T and CK-MB. D’ Alessandra documented increased levels of
miR-1, six hours after coronary artery occlusion in mice and also few
other studies recorded significantly higher levels.16
Increased miR-1 showed a positive correlation with CK-MB by
Chengal et.at. Similiarly, Ganugnwn et al. in his study showed a
good correlation of miR-1 with classical biomarkers of myocardial
infarction. In that same study they have reported, high sensitivity
and specificity for miR-1 at different time interval 4 hours, 8 hours,
12 hours, 24 hours and 72 hours in AMI patient when compared
with controls. miR-1 was associated with prolonged QRS interval.17
Our study also recorded a similar type of result when expression of
miR-1 compared with novel markers of AMI.
Even now researches are in search of a suggorate biomarker
for acute myocardial infarction. Suggorate markers are defined
as a substance with high sensitivity and specificity and need to
help in early detection of diseases or clinical condition. Certainly,
miR-1 have high sensitivity and specificity which make it a novel
marker but not as a suggorate maker because currently, we are
using qRT-PCR for estimating which increase the turnaround time.

C o n c lu s i o n
To conclude, there was a significant difference in the expression of
circulating miR-1 in a time-dependent manner in AMI patients. With
this, we can put forth that circulating miR-1 likely to be used, as a novel
biomarker for differential diagnosis of acute myocardial infarction.
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miR-1
69
66
76.36
44.44
1.59
4.04
(95% CI: 1.72–9.51)
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