DOI: 10.7860/JCDR/2020/43332.13685

Section

o
£
L
k]
)
=
T
c
£
5]
2
=

MOHINI SINGH', MONIKA GHAI?, SR RAMAKRISHNAN?

ABSTRACT

Introduction: Myocardial infarction is defined as a clinical or
pathologic event caused by myocardial ischemia in which there
is evidence of myocardial injury or necrosis. The diagnosis of
myocardial infarction is established by typical symptoms, cardiac
biomarkers, electrocardiographic changes, or imaging evidence
of new regional wall motion abnormality or new loss of viable
myocardium. Arrhythmias are well-recognised complications of
Acute Myocardial Infarction (AMI) and are important risk factors
for mortality in both men and women, across a wide age range.

Aim: To analyse the incidence of arrhythmias in acute
myocardial infarction with respect to the type, age, gender
distribution, location and extension of AMI and to interpret
effect of arrhythmias on mortality and morbidity in patents in
the first 48 hours of AMI.

Materials and Methods: This observational study included
120 patients admitted within one hour of chest pain in Cardiac
care unit at Sri Ramachandra Institute of Higher Education
and Research Chennai, Tamil Nadu, India from February 2017
to April 2018 after fulfilling the inclusion criteria. Diagnosis
of AMI with arrhythmia was made on clinical features,
electrocardiography, cardiac biomarkers and echocardiogram.
For statistical analysis of data, Statistical Package for Social
Sciences (SPSS 16.0 version) was used.

Results: In this study of 120 patients, 74 (61.7%) were males
and 46 (38.3%) were females (post-menopause) and highest
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incidence of arrhythmia was noted in the age group of 61-
70 years (32.5%). A total of 71 patients (59.2%) presented with
chest pain (p<0.001) and 59.2% had type 2 diabetes. Anterior
Wall Myocardial Infarction (AWMI) was observed in 29.16%,
followed by Inferoposterior Wall Myocardial Infarction (IPWMI)
which was observed in 21.6%. A total of 40.8% had arrhythmias
within first hour of hospitalisation. In this study, ventricular
premature complex was the most common arrhythmia,
observed in 29.2%, followed by sinus tachycardia (20%).
Tachyarrhythmias were more frequently observed in anterior
infarction whereas bradyarrhythmias were more frequently
observed in inferior infarction. 30.8% of patients had ejection
fraction of <40%. Overall, mortality was 10% {5.8% in AWMI
and 1.7% in IPWMI}. Cardiac biomarkers and left ventricular
function were good predictors of extent of infarction (p<0.001).
Ten deaths were due to arrhythmias and two secondarily to
cardiogenic shock.

Conclusion: In this study, it was observed that incidence of
myocardial infarction increases with age and was noted more in
males than females and in females it was noted more in post-
menopausal group. Most common type of arrhythmias observed
were ventricular premature complexes and sinus tachycardia
and significant number of patients had arrhythmias during the
first hour of hospitalisation. Overall, mortality rate was 10%
and cardiac biomarkers and left ventricular function are good
predictors of infarct size.
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INTRODUCTION

Acute Myocardial Infarction (AMI) is a clinical event in the setting
of myocardial ischemia with the evidence of myocardial injury [1,2].
Cardiovascular Disease (CVD) in India has become the leading cause
of mortality [3] and in all parts of India (including the rural areas and
poorer states) [4]. CVD affects Indians a decade earlier than the
western population [5-7]. It is predicted that deaths due to CVD in
India by 2020 will increase by 111% compared to the year 1990 and
this is higher than mortality rate predicted in any other region of the
world [8]. In AMI, cardiac arrhythmias are well-recognised, frequent
complications and important predictors of mortality, which can be
due to an imbalance of autonomic nervous system and electrolytes
and also due to ischemia which causes conduction blockade in the
infarcted zone. Conduction abnormalities especially high grade atrio-
ventricular block is acommon complication of ST-Elevation Myocardial
Infarction (STEMI) and although in the era of primary percutaneous
coronary intervention, the rates of post-myocardial infarction the
incidence of conduction abnormalities is low and decreasing, but
it continues to be associated with high risk for in hospital deaths
[9-11]. Ventricular arrhythmias are common within the first 48 hours
of infarction and continue to have a negative impact on the patient’s
outcome [12-14]. The magnitude of risk of arrhythmias in AMI varies
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from patient to patient with infarct size and left ventricular function
being the most important risk stratifier. With limited data available
from southern India, this study was under taken to evaluate cardiac
arrhythmias in the first 48 hours of AMI with respect to the incidence,
location and extent of myocardial injury.

MATERIALS AND METHODS

The present study was a prospective observational study conducted
from February 2017 to April 2018. This study included 120 patients
who were admitted within one hour of chest pain in Cardiac care
unit after fulfilling the inclusion criteria. Patient’s written consent was
obtained and design of the work was approved by the institutional
ethics committee (REF:CSP-MED/16/JAN/27/15).

Inclusion Criteria: All patients with ST-Elevation myocardial
infarction who developed arrhythmia within first 48 hours of AMI.
Patients undergoing percutaneous intervention (angioplasty and
pacemaker insertion) as part of the treatment at our hospital and
patients above the age of 19 years.

Exclusion Criteria: Patients without myocardial infarction but having
arrhythmias. Patients with previous history of myocardial infarction,
previous cardiac surgeries, valvular heart diseases, and those who
received treatment outside our institution.
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AMI is diagnosed according to fourth universal definition [15] as
acute myocardial injury with clinical evidence of acute myocardial
ischemia and with detection of a rise and/or fall of cardiac troponin
(cTn) values with at least one above the 99" percentile of the Upper
Reference Limit (URL) and at least one of the following:

e Symptoms of myocardial ischemia
e New ischemic electrocardiographic changes
e Development of pathological Q waves

e Imaging evidence of new loss of viable myocardium or new
regional wall motion abnormality in a pattern consistent with an
ischemic aetiology

e |dentification of an intracoronary thrombus by angiography or
autopsy

Diagnosis of AMI was made according to fourth universal

definition [15]:

e  Symptoms of myocardial ischemia- Chest pain: Classic
ischemic chest pain is chest tightness or pressure, in the
substernal area, with radiation to the left arm or jaw, also noted
was the duration, character, similarity to possible previous
episodes and provoking factors. Associated symptoms include
shortness of breath, diaphoresis, weakness, and anxiety.

e Twelve- lead Electrocardiogram (ECG).

e ECG manifestations of acute myocardial ischemia (in the
absence of left bundle branch block).

e  ST-elevation- New ST-segment elevation at the J-point in two
contiguous leads with the cut-points: >0.1 mV in all leads other
than leads V2-V3; For leads V2-V3: >2 mm in men >40 years;
>2.5 mm in men <40 years, or >1.5 mm in women regardless
of age.

e  Electrocardiographic manifestations of ischemia in the setting
of left bundle branch block:

» ST segment elevation >1 mm and concordant with the
QRS complex (points -5).

» ST segment depression >1 mm in lead V1, V2 or V3
(points 3).

» ST segment elevation >5 mm and discordant with the
QRS complex (points 2).

» A score of >3 had a specificity of 98% for AMI.
»  Types of arrhythmias were also noted in the ECG.
e  Cardiac Biomarkers:
»  Creatine PK-MB-values above 24 U/L was considered
positive.
»  Troponin T by card test assay was done in all patients and
values above 30 ng/L was considered positive.

» The cardiac biomarkers were done at the time of admission,
6 hours, 24 hours after and 48 hours after admission.

e A 2-D echocardiography with Doppler flow study (ECHO):
Echocardiogram was done in all patients to look for regional
wall motion abnormalities and to rule out aortic dissection.

e Detailed physical examination was done for all the patients with
special attention given to pulse, the measurement of blood
pressure, auscultation of the heart and lungs, and assessment
for heart failure or circulatory compromise. History also included
risk factor analysis for myocardial ischemia.

e The diagnosis of arrhythmia was carried out as per AHA
guidelines and treated accordingly.

STATISTICAL ANALYSIS

The statistical analysis and interpretations were under taken
as follows. The continuous variables were analysed in terms of
averages such as mean value and they have been interpreted by
independent student t-test. The categorical variables were analysed
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in terms of percentages and interpreted by y? (Chi-square) test. The
p-values <0.05 were considered significant. SPSS 16 was used to
analyse the data.

RESULTS

Total number of 120 patients were included in this study, of which
74 (61.7%) were male and 46 (38.3%) were female patients.

The age group varied from 21 to 90 years and highest incidence
of arrhythmia was noted in the age group of 61-70 years (32.5%).
Least number of arrhythmias was noted in the age group 21-
30 years and 31-40 years (2.5% each) [Table/Fig-1]. Mean age
of male was 59.6+14.1 and females was 62.4+10.5 (t=1.273 and
p>0.05).

It was observed in this study that chest pain was the commonest

Gender

Age group Female Male Total
21-30y 0 3 3(2.5%)
31-40y 0 3 3 (2.5%)
41-50'y 7 11 18 (156%)
51-60y 10 19 29 (24.2%)
61-70y 19 20 39 (32.5%)
71-80y 8 14 22 (18.3%)
81-90y 2 4 6 (5%)
Total 46 74 120 (100%)

[Table/Fig-1]: Age wise gender distribution.

symptom noted in 71 patients (59.2%) and 20 patients (16.7%)
presented with other symptoms such as epigastric pain, palpitations,
syncope or a combination of symptoms [Table/Fig-2].

Clinical features Number of patients Chi square test
Chest pain 71 (59.2%)

Dyspnea 29 (24.2%) ¥?=37.050
Other symptoms 20 (16.7%) p<0.001
Total 120 (100%)

[Table/Fig-2]: Distribution based on clinical features.

Risk factors noted in this study have been summarised in [Table/Fig-3]
with Type 2 diabetes noted as the commonest risk factor present in
59.2% subjects.

Risk factors Percentage
Type 2 DM 59.2%
Hypertension 53.3%
Family history of Coronary Artery Disease (CAD) 20.8%
Chronic Kidney Disease (CKD) 11.7%
Cerebrovascular Accident (CVA) 5.8%
Chronic Obstructive Puimonary Disease (COPD) 5%

[Table/Fig-3]: Distribution based on risk factors in 120 cases.

It was noted that both cardiac biomarkers (CK-MB and troponin T)
showed serial rise with peak rise occurring by 12 hours in 82 (68.3%)
patients for CK-MB and in 113 (94.1%) patients for troponin T.

AWMI was observed in 35 (29.16%) patients, followed by IPWMI
which was observed in 26 (21.6%) patients. Inferior Wall with Right
Ventricular Wall Myocardial Infarction (IW+RVMI) was observed in
15 (12.5%) patients, anterolateral wall (ALWMI) and Inferior Wall
Myocardial Infarction (IWMI) was noted in 14 (11.6%) patients
each, Anteroseptal Myocardial Infarction (ASWMI) was observed in
10 (8.3%) patients and Lateral Wall Myocardial Infarction (LWMI) was
noted in 6 (5%) patients. Anterior infarction (including lateral wall)
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was observed in 54.1% and inferior infarction (including posterior
and right ventricle) was noted in 45.8%.

In this study it was observed that 49 (40.8%) patients had
arrhythmias within first hour of hospitalisation, 39 (32.5%) patients
had arrhythmias within 24 hours of hospitalisation and 32 (26.6%)
patients demonstrated arrhythmias by 48 hours of hospitalisation
with Ventricular Premature Complex (VPC) as the most common
arrhythmia, observed in 35 (29.2%), and idioventricular rhythm,
reperfusion arrhythmia and Supraventricular Tachycardia (SVT)
observed only in 1 (0.8%) patient each.

[Table/Fig-4] shows distribution of various types of arrhythmias
according to the location of infarction in 120 cases.

Out of 120 patients, 62.5% of patients had left ventricular Ejection
Fraction (EF) >40% and 37.5% of patients had ejection fraction of
<40% [Table/Fig-5].

Mortality according to location of the infarct was higher with anterior
infarction (5.8% AWMI) than inferior infarction (1.7% IPWMI and
IWMI each) [Table/Fig-6].
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Ventricular Tachycardia (three patients from AWMI and one patient
from IPWMI), four patients had complete heart block (two patients
from IWMI, one patient each from IPWMI and ALWMI), one patient
had persistent sinus tachycardia (AWMI) in the first one hour of
Myocardial Infarction, which after six hours degenerated into
Ventricular Fibrillation and could not be reverted. One patient had
haemodynamic unstable Atrial Fibrillation (AWMI). All the patients
who died had ejection fraction <40%.

To know the extent of the infarction, the parameters which were
looked into were ST segment elevation and appearance of Q waves
on ECG, peak levels of cardiac biomarkers, Regional Wall Motion
Abnormality (RWMA) and EF on 2D ECHO. The results are depicted
in [Table/Fig-8].

In this study, all 120 patients received antiplatelets, nitrates, ACE
inhibitors or Angiotensin Receptor Blockers (ARBs), beta adrenergic
blockers. A total of 95 (79.2%) received thrombolytic therapy in
the form of Unfractionated Heparin (UFH), Low Molecular Weight
Heparin (LMWH) or fibrinolytic agents like Streptokinase and only

[Table/Fig-4]: Distribution of arrhythmias according to the location of the infarction.

X Location of the infarction and number of patients Chi-square test
Type of arrhythmias and number of

patients AWMI ASWMI ALWMI IWMI IPWMI IW+RVMI LWMI Total
Ventricular Premature Complexes (VPC) 12 4 6 2 4 6 1 35
Sinus Tachycardia (ST) 9 3 4 2 4 1 1 24
Ventricular Tachycardia (VT) 3 3 2 1 9
Atrial Fibrillation (AF) 4 2 1 1 8
Supraventricular Tachycardia (SVT) 1 1 12=5.074
1 & 2 Atrioventricular Block (AV) 2 3 5 df=3

p>0.05

Complete Heart Block (CHB) 1 2 3 2 8
Left Bundle Branch Block (LBBB) 6 6
Right Bundle Branch Block (RBBB) 1 1 2 3 2 1 10
Sinus Bradycardia (SB) 3 5 2 2 12
Idioventricular rhythym 1 1
Reperfusion arrhythmia 1 1
Total 35 10 14 14 26 15 6 120

AWMI: Anterior wall myocardial infarction; ASWMI: Anteroseptal wall myocardial infarction; ALWMI: Anterolateral wall myocardial infarction; IWMI: Inferior wall myocardial infarction; IPWMI: Inferior posterior

wall myocardial infarction; IW+RVMI: Inferior wall and right ventricular myocardial infarction; LWMI: Lateral wall myocardial infarction

Correlation between the mortality, type of arrhythmia and ejection
fraction are depicted in [Table/Fig-7].

Out of 120 patients included in this study, 108 (90%) recovered
and 12 (10%) died. Out of 12 patients who died, 10 died of cardiac
arrhythmias and two died of cardiogenic shock and out of these
10 patients who died secondarily to arrhythmias, four patient had

Ejection fraction Chi-
Type of arrhythmias <40% >40% Total square
Sinus tachycardia 6 (25%) 18 (75%) 24 (20%)
Sinus bradycardia 1(8.3%) | 11(91.6%) | 12 (10%)
Atrial fibrillation 1(12.5%) | 7(87.5%) 8 (6.7%)
Ventricular tachycardia 5(65.5%) | 4 (44.4%) 9 (7.5%)
\clgrrg;g:; premature (34_1228% ) 23 (65.7%) | 35 (29.2%)
Complete heart block 4 (50%) 4 (50%) 8 (6.6%) 1°=13.048
M| 26w | 2w | se | pocs
e b nd | 117 | 51200 | 15139
Reperfusion arrhythmias 1 (100%) 0 1(0.8%)
Supraventricular tachycardia 0 1(100%) 1(0.8%)
|dioventricular rhythm 1 (100%) 0 1(0.8%)
Total 45 (37.5%) | 75 (62.5%) | 120 (100%)

[Table/Fig-5]: Distribution of arrhythmias in relation to Ejection fraction.
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Survived Mortality Total Signifi-
Location of infarct No| % [No| % | No % CANCE
Anterior Wall Myocardial
Infarction (AWMI) 28 | 233 | 7 58 | 356 | 29.2
Anteroseptal Wall Myocardial
Infarction (ASWMI) 0] 83 0 00 10 83
Anterolateral Wall Myocardial
Infarction (ALWMI) 13 1108 1 08 14 7
Inferior Wall Myocardial
Infarction (M/MI) 12 | 100 | 2 1.7 | 14 | 11.7 72=3.299

df=1
Inferior Posterior Wall
p>0.05

Myocardial Infarction (IPWMI) 24 1200 2 17126 | 2ty
Inferior Wall And Right
Ventricular Myocardial 15 | 125 | O 0.0 15 12.5
Infarction (IW+RVMI)
Lateral Wall Myocardial
Infarction (LWMI) 6 50 0 00 6 50
Total 108 | 90.0 | 12 | 10.0 | 120 | 100.0
[Table/Fig-6]: Mortality according to location of the infarct.
Type of arrhythmias Total no. | EF <40% | Mortality | Chi-square test
Ventricular tachycardia 9 5 4
Sinus tachycardia 24 6 1 72=1.640
Complete heart block 8 4 4 p>0.05
Atrial fibrillation 8 1 1

[Table/Fig-7]: Correlation between mortality, EF and type of arrhythmias.
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Survived Died Total
Criteria Category Components No % No % No % Significance
2-5 79 65.8 8 6.7 87 72.5
ST (MM) °=0.019
segment >5 29 24.2 4 33 33 275 x 005
elevation p>0-
Total 108 90.0 12 10.0 120 100.0
ECG
Yes 42 35.0 7 5.8 49 40.8
2
New Q waves No 66 55.0 5 4.2 71 59.2 1°=1.690
p>0.05
Total 108 90.0 12 10.0 120 100.0
Yes 39 32.5 12 10.0 51 42.5
2_
CPK-MB >100 U/L No 69 57.5 0 0.0 69 57.5 1=20.748
p<0.001
Total 108 90.0 12 10.0 120 100.0
Cardiac biomarkers
Yes 37 30.8 12 10.0 49 40.8
. ¥?=22.137
Troponin T >500 ng/L No 71 59.2 0 0.0 71 59.2 <0001
Total 108 90.0 12 10.0 120 100.0
Yes 26 21.7 12 10.0 38 31.7
- %°=32.388
Global hypokinesia No 82 68.3 0 0.0 82 68.3 <0.001
Total 108 90.0 12 10.0 120 100.0
2D ECHO
Yes 33 27.5 12 10.0 45 37.5
2
EF <40% No 75 62.5 0 0.0 75 62.5 1=80.341
p<0.001
Total 108 90.0 12 10.0 120 100.0

[Table/Fig-8]: Extension of infarction (n=120).

25 (20.8%) cases underwent primary Percutaneous Intervention
(PCI) due to consent related issue. It was observed that the mode
of termination of arrhythmias was pharmacological in 52 (43.3%)
cases, by DC shock in 14 (11.6%) cases, by temporary electrical
pacing in 4 (3.3%) cases and spontaneous recovery was observed in
39 (32.5%) cases. Eleven (9.1%) cases had persistent arrhythmias.

DISCUSSION

Demographics of Patients with Myocardial Infarction
and Arrythmias

In this study of 120 patients, 61.7% were males and 38.3% were
females. Highest incidence of AMI was observed in age group of 61-
70 years both for males and females followed by age group of 51-
60 years. Meta-analysis of various studies by National Cholesterol
Education Programme [16] (Bethesda, MD, National Heart, Lung,
Blood Institute, NIH, 2001) have clearly indicated that there is
higher incidence of myocardial infarction and arrhythmias in males
compared to pre-menopausal women. However, after menopause
the coronary risk and risk of arrhythmias equals to that of men. In a
study by Kumar V et al., out of 50 cases enrolled in study 38 were
males and 12 were females and 66.7% females were between
age group 50-59 years and 16.6% females were between the
age group 60-69 years, and only 8,3% were females were below
50 years [17]. In a study by Patil PR et al., it was observed that
maximum number of patients were in the age group 50-59 years
for both male (37.9%) and females (65.22%) and females were
above 40 years of age [18]. This is clearly demonstrated by present
study as well. In the age group 21 to 30 years and 31 to 40 years,
there were three patients in each group and all were males. On
the other hand, in the age group 61 to 70 years there were equal
number of males and females.

Risk Factor Analysis

In this study 59.2% of patients were diabetic and 53.3% of patients
had hypertension. A 20.8% had family history of coronary artery
disease. In a study by Stone PH et al., where 85 diabetic patients
with AMI were compared to 415 non-diabetic patients, it was
observed that diabetic patients had complicated course due to
heart failure and complications like arrhythmias [19]. In a study by
the National Registry of Myocardial Infarction that enrolled more
than 540,000 patients between 1994 and 2006 who presented

with a first myocardial infarction with no previous history of CVD,
86 percent had one of five major risk factors (hypertension,
smoking, dyslipidemia, diabetes mellitus, or family history of CAD)
[20]. In a study by Patil PR et al.,, 52.9% were smokers, 38.2%
and 36.30% were hypertensives and diabetic respectively [18]. In
a study by Marangmei L et al., 22% were diabetic and 26% were
hypertensives [21].

Time of Onset of Arrythmia

The present study shows that highest incidence of arrhythmias
occurred during the first hour of hospitalisation {49 (40.8%) patients}
and also with the first 24 hours {39 (32.5%) patients} of myocardial
infarction. In the study by Aufderheide TP it was observed that around
90% of patients with AMI had some cardiac rhythm disturbances and
approximately 25% within 24 hours following infarct onset had cardiac
conduction disturbance [22]. In a study by Kumar V et al., 70% of
arrhythmias occurred during the first hour of presentation [17].

Locations of Infarction and Arrhythmias

In this study it was observed that 65 (54.1%) of patients had anterior
infarction (including lateral wall) and 55 (45.8%) patients had inferior
infarction (including posterior and right ventricle) and was observed
that amongst tachyarrhythmias the commonest arrhythmias noted
in this study was VPCs and ST observed in 23 patients and
17 patients respectively in anterior infarction (including lateral wall)
and in inferior infarction (including posterior and right ventricular)
only 12 patients and 7 patients had VPCs and ST. Amongst
bradyarrhythmias, sinus bradycardia was observed in two patients
with anterior infarction and in 10 patients with inferior infarction.
Complete Heart Block (CHB) was observed in seven patients with
inferior infarction and one patient with anterior infarction. According
to a study conducted by Hreybe H et al., [23] Cardiology Department
of the Medical College of Georgia, Augusta, Georgia, USA-“Location
of AMI and associated arrhythnmias” patients with inferior wall
myocardial infarction were more likely to develop bradyarrythmias
in contrast to patients with anterior wall myocardial infarction who
showed a tendency to develop tachyarrhythmia’s. In inferior wall
myocardial infarction- Conduction disturbance may occur either at
presentation or after hours or days. Sinus bradycardia, Mobitz type |
(Wenckebach), and complete heart block are commonly seen, since
the SinoAtrial node, AtrioVentrcular node, and bundle of HIS are
primarily supplied by the right coronary artery [24]. In the sub study
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from the TRACE trial, CHB incidence was significantly higher among
patients with an inferior wall myocardial infarction than among those
with anterior wall myocardial infarction (9.4 versus 2.5%) [25]. In a
study by Marangmei L et al., VPCs and Sinus Tachycardia were the
commonest arrhythmias noted in 23% and 21%, respectively and in
IWMI sinus bradycardia along with heart block were the commonest
arrhythmias observed in 28.95% against 6.55% in AWMI. AWMI
had sinus tachycardia observed in 31% compared to 7.8% in IWMI.
[21]. In a study by Patil PR et al., it was observed that VPCs and
ST was noted in 13.75% and 10%, respectively in AWMI and Sinus
Bradycardia in 17.5% and AV blocks in 15% in IWMI [18].

Mortality in Relation to Location, Extent of Infarction
and Arrhthymias

Location of infarction: Anterior infarction compared to inferior
infarction is associated with poor outcome, mainly due to large
infarct size [26-30]. In a study by Stone PH et al., it was observed
that anterior infarction had evidence of large infarct size than inferior
infarction (21.2 versus 14.9 Eg/m? CK -MB fraction p<0.001) and
was accompanied by high incidence of heart failure (40.7 versus
14.7 p<0.001) and in hospital death (11.9 versus 2.8 p<0.001) [26].
In this study, it was observed that mortality was higher with anterior
infarction (AWMI 5.8% and ALWMI 0.8%) than inferior infarction
(IPWMI and IWMI 1.7% each)

Extent of infarction: Infarct size in patients with STEMIis animportant
determinant of the prognosis. In this study it was observed that out
of 12 patients who died, seven patients developed new Q waves
on ECG. Large infarct and high mortality rates can be predicted by
the appearance of new Q waves in the setting of STEMI. In a study
by Huey BL et al., 150 patients with STEMI were included in the
study, 115 subjects developed Q waves and this group exhibited
high ST segment elevation and peak creatine kinase level and low
left ventricular ejection fraction (reflective of large infarction) [31].

In a study by Mauri F et al., it was observed that ST segment
elevation on admission ECG correlated with the extent of myocardial
injury and survival rate [32]. In a study by Hathaway WR et al.,
concluded that the sum of ST segment deviation. QRS duration
and ECG evidence of prior infarction for new inferior infarction were
strong predictors of extent of myocardial injury and mortality [33].
Present study included 120 patients with STEMI of which 87 had
ST elevation of 2-5 mm. Thirty-three had ST elevation > 5 mm and
out of which four patients died.

Cardiac biomarkers are released into the circulation in response
to myocardial injury and thus correlate with the infarct size. In this
study, it was observed that all the 12 patients who died had high
levels of CPK-MB and troponin T (p<0.001). Giannitsis E et al., in
his study noted that except for admission values, all single point
troponin T levels on any of the first four days correlated well with
infarct size and perform as well as the peak troponin T levels and
were significantly higher in STEMI (p<0.01) [34]. In a study by Arruda
-Olson AM et al., included 121 subjects with AMI and concluded
that the independent predictor of measurable infarct size on SPECT
-MPI included troponin T on day 1, 2 and 3 and peak value but
not at presentation or values less than 12 hours [35]. In a study by
Mayr A et al., it was observed that there was significant correlation
between the acute and midterm infarct size (p<0.001) and single
point and peak levels of Creatine Kinase (CK) and Cardiac troponin
T (CtnT) and cardiac biomarkers also showed significant correlation
with the left ventricular ejection fraction (p<0.002) [36]. Thus in AMI,
cardiac biomarkers within the first four days are good predictors for
accurate infarct size and LV function.

Location and extent of infarct can be identified by echocardiography
(regional wall motion abnormality and left ventricular ejection
fraction) and it correlates with the outcome of the patients with AMI
[37]. Assessment of infarct size by ECHO has been recommended
by 2003 ACC/AHA/ASE task force [38]. As, studies have shown
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that assessment of infarct size only by electrocardiogram can be
underestimated in 95% of cases, especially in posterior, apical and
right ventricular wall infarction [39-45]. This was in concordance with
present study as all the 12 patients who died had global hypokinesia
and EF <40% (p<0.001).

Arrhythmias: Out of 120 patients included in this study, 108 (90%)
recovered with the treatment and 12 (10%) died. Out of 12 patients
who died, 10 died of cardiac arrhythmias and two died of cardiogenic
shock. All the patients who died had ejection fraction <40%.

Out of four patients with ventricular tachycardia who died three had
AWMI and one patient had IPWMI. It was observed from GUSTO |
trial of 40,895 patients with acute STEMI, 10.2% had VT or VF and
higher incidence of 30 day and in hospital mortality rate and 80 to
85% of these arrhythmias occurred during the first 48 hours [46].
In a study by Al-Khatib SM et al., (GUSTO-III trial), it was observed
that the 30 day mortality rate was 44% with Ventricular Tachycardia/
Ventricular Fibrillation [47]. In a study by Stone PH et al., where it was
observed that patients with anterior infarction had poor outcome
due to presence of large infarct size, serious ventricular arrhythmias
and higher rate of heart failure [26].

In this study, it was noted that eight patients had CHB and out of
which four patients died and of which two patients had IWMI, one
patient had IPWMI and only one patient had ALWMI. In anterior
infarction conduction disturbance are less frequently observed
but serious and this may be related to the infarction size. Whereas
conduction disturbance in inferior infarction are commonly
observed, as the primary arterial supply of SA node, bundle of HIS
and AV node is Right coronary artery. High degree AtrioVentricular
block-Advanced (second or third degree) AtrioVentricular block is
associated with an increase in mortality in patients with an inferior or
anterior wall myocardial infarction [10,11,25,48-52].

In this study, one mortality with sinus tachycardia with AWMI
was observed and which degenerated into ventricular fibrillation.
Persistent sinus tachycardia is usually associated with large infarct
(anterior), with high 30 day mortality and marked impairment of LV
function [53]. According to Braunwald textbook of cardiovascular
medicine, the presence of persistent sinus tachycardia is an indirect
evidence of significant left ventricular dysfunction and predicts
higher mortality rates; either patient develops dangerous ventricular
arrhythmias or heart failure [54].

Atrial fibrillation in AMI has prognostic significance. In this study,
it was observed that one subject with anterior wall myocardial
infarction with atrial fibrillation had died during this study. According
to Braunwalds textbook of cardiovascular medicine, atrial fibrillation
in myocardial infarction is associated with increased mortality
particularly in patients with anterior wall infarction [55]. In patients
with a recent myocardial infarction, the development of atrial
fibrillation increases mortality [56,57]. This effect is primarily due
to associated risk factors, such as heart failure and cardiogenic
shock, not atrial fibrillation itself [57,58]. It is widely accepted
that the likelihood of death after myocardial infarction correlates
inversely with left ventricular performance. The degree of left
ventricular dysfunction is determined by the extent of myocardial
necrosis or infarct size. Thus, pump failure and increased mortality
result when the infarct is large and ventricular compromise is
severe [59,60]. In this study, it was observed that 12 patients who
died of which two patients had cardiogenic shock and 10 patients
had arrhythmias, all these patients had Ejection Fraction <40% and
global hypokinesia (p<0.001), thus it is observed that mortality is
influenced by the type of arrhythmias, LV function, infarct location
and size of infarction.

Limitation(s)

The limitation of the study was the small study sample and the
limited use of reperfusion therapy due to consent related issues
which can influence the outcome.
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CONCLUSION(S)

In this study it was observed that incidence of myocardial infarction
increases with age, in diabetic and hypertensive’s and was noted
more in males than females (postmenopausal). Significant number
of patients had arrhythmias in the first hour of hospitalisation. VPCs
and ST were the commonest arrhythmias noted. Tachyarrhythmias
were more common in anterior infarction and bradyarrhythmias
were more common in inferior infarction. Mortality rate was 10%
and correlated with LV function, infarct size and infarct location.
Arrhythmias are well-recognised complications of AMI, hence early
diagnosis and prompt treatment may improve the outcome. More
studies designed for short and long term outcomes of specific
management strategies specially well designed intervention trials
and refinement of the existing tools is needed for more efficient
prevention of premature deaths from arrhythmias.
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