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Abstract:
Objective: To determine the frequency and in-hospital complications of atrial fibrillation in patients with acute
STSegment Elevation myocardial infarction (STEMI).Study Design: Observational / descriptive study.Place and
Duration of Study: This study was conducted at the Coronary Care Unit (CCU), Rawalpindi Medical College from
October 2015 to September 2016.Materials and Methods: This was a hospital based study in which 536 male and
female patients were included, who were admitted with acute ST segment elevation myocardial infarction. These
patients were observed for the development of atrial fibrillation. Those patients in whom AF was documented were
further observed for complications in the form of VT, VF, stroke and death during hospital stay.Results: There were
298 (55.59%) male and 238 (44.40%) female patients. Mean age of the study population was 60.5+9.8 years.49
(9.14%) patients developed AF. 20 (40.81%) were male, and 29 (59.18%) were female. Out of 49 patients with AF
ventricular fibrillation developed in 18.36%, VT was found in 14.28% patients, 12.25% had a stroke, and the
mortality rate was 14.28%.Conclusion: Atrial Fibrillation is quite common complication of acute MI in our
population, and carries higher rates of in-hospital complications and death. So these patients need to be identified
and treated in time.
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INTRODUCTION:
Atrial fibrillation (AF) is a supraventricular
arrhythmia characterized electrocardiographically by
low-amplitude baseline oscillations (fibrillatory or f
waves) and an irregularly irregular ventricular
rhythm, which may lead to pulmonary edema and
serious hemodynamic disturbance. AF is associated
with approximately a fivefold increase in the risk of
stroke and a twofold increase in the risk of all-cause
mortality [1].
AF is the most common tachyarrhythmia. In general
population the prevalence of AF is 1 to 2 % [1]. We
don’t have a reliable data regarding the prevalence of
AF in Pakistan, however one study conducted in
Karachi the reasons for emergency medical
admissions were studied, and AF was found as the
reason for admission in 6.5% patients [4].Myocardial
ischemia is a well-known cause for the development
of AF. In different studies the incidence of AF in
patients with acute myocardial infarction (AMI) is 6
to 21%5. In this clinical setting, the existence of AF
is of specific significance since rapid and unbalanced
ventricular rates during the arrhythmia might cause
further weakening of the coronary circulation and
left ventricular function.
7 days mortality is higher in patients who develop
AF during the acute phase of MI (5.1%) compared
to those who remain in sinus rhythm (1.6%) 6. In
patients with acute MI any type of AF (new onset,
persistent, or paroxysmal) is associated with
increased mortality7. New onset AF in patients with
AMI is associated with adverse in-hospital
outcomes8. In patients with acute MI the hospital
course is complicated and in-hospital mortality is
high (13.8%) in those who develop AF compared to
those who do not have AF (5.8%) 10. These patients
also develop Sustained ventricular tachycardia (VT)
and ventricular fibrillation (VF) more frequently 10.
AF during MI increases the risk of stroke (9.2%)
compared to those without AF (2.6%) 11.
The main purpose of this study was to determine the
frequency of AF in patients with AMI in our
population and observe them for short term
complications during hospital stay. The reason for
doing this study was that generally AF is considered
as a benign arrhythmia and it is not considered as a
critical event in patients with acute MI, but review
of the available literature shows higher short term
and long term complications associated with AF in
patients with AMI. The other thing is that there is
no local data available on this issue. So hopefully
this study will make the foundation and basic frame
work for further research in this area.
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MATERIALS AND METHODS:
Ethical issues: Informed signed agreement was
collected from all volunteers who took part in the
study, after the purpose, nature and perils of the
participation were completely described to them
verbally and in writing.
Operational definitions: Atrial Fibrillation was
defined as disturbance of heart rhythm seen on ECG
as rapid, irregular fibrillatory waves associated with
irregularly irregular ventricular response.
Acute Myocardial Infarction was diagnosed on the
basis of all of the following
1. Characteristic chest pain.
2. ECG showing: ST segment elevation of > 1 mm
in two or more than two contagious leads.
3. Elevated serum troponin levels.
In-hospital complications: The following were
included.
Stroke: Focal neurological deficit lasting >24 hours
and/or an acute clinically relevant brain lesion on CT
scan brain {a focal area of decreased attenuation
(infarct)}, occurring inside the hospital till 7 days
after diagnosis of AF among patients with AMI.
Ventricular arrhythmias (VA): included VT and
VF when occurred inside the hospital till 7 days after
diagnosis of AF among patients with AMI.
a)

Ventricular Tachycardia (VT): It is rhythm
disturbance seen on ECG as 3 or more
consecutive wide QRS complexes occurring at a
rate of more than 120 beats/ min and originating
from the ventricle recorded either on ECG or on
the ECG monitor.

b) Ventricular Fibrillation (VF): It is seen on
ECG as large undulations of varying amplitudes
and shape with no definite P or QRS complexes.
In-Hospital mortality: was defined as death inside
the hospital due to cardiac event till 7 days after
diagnosis of AF in patients with STEMI.
Subjects: A total of 536 male and female patients of
different age group admitted with acute MI were
monitored for AF during hospital stay.
Inclusion criteria: adult patients admitted to
cardiology unit with STEMI.
Exclusion criteria: Those Patients who were already
having serious underlying disease like malignancies,
renal impairment, Chronic lung disease, or
decompensated liver disease, and patients who were
having persistent or long term persistent AF were
excluded from the study.
This study was conducted in Coronary care unit of
Rawalpindi Medical CollegeGr from 01/10/ 2015 to
30/09/2016. The sampling technique was non
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probability consecutive sampling.
A total of 536 patients were included in this study.
The study was directed after approval from hospitals
ethical and research team. Patients who were meeting
the inclusion standards were admitted through OPD
and ER and included in the study. STEMI diagnosis
was based upon the criteria already stated in
operational definitions. The purpose and benefits of
the study was clarified to all patients and written
informed consents were obtained.
Detailed history was taken from all the patients,
followed by complete routine examination and
baseline investigations including ECG (Cardiofax)
and echocardiography (eSaote my lab), and Troponin
I levels were checked.
ECG’s of all these patients were analysed by single
consultant cardiologist for Atrial Fibrillation. All
these patients were monitored during hospital stay for
any disturbance in heart rhythm, At least 3 times
daily ECG’s were obtained and analysed for atrial
fibrillation by the same cardiologist.
Any patient who developed AF during hospital stay
was observed for complications in the form of stroke,
VT, VF, and death during hospital stay. For those
patients who developed features of stroke, a CT brain
was performed and then it was reported by consultant
radiologist of the hospital. All the patients who were
included in this study received standard treatment.
Their management protocols were decided by senior
cardiologist.
All the information including demographic features
and hospital admission number were recorded in a
pre-designed proforma. Strictly prohibiting criteria
were followed to control confounders and unfairness
in the study results.
RESULTS:
Data was available on 536 patients admitted with
STEMI. 298 (55.59%) were male and 238 (44.40%)
were female. The age range of the patients was from
34 to 94 years. The mean age was 60.5+9.8 years.
Age distribution among patients who presented with
acute myocardial infarction is given in Fig 01. 49
(9.14%) patients developed AF. Male patients were
20 (40.81%) while female were 29 (59.18%).
Among 49 patients who developed AF no patient was
40 years or below Table 01. Ventricular Fibrillation
(VF) was the most common complication which
occurred in 9 patients (18.36%), followed by
Ventricular Tachycardia (VT) in 7 (14.28%) patients
Table 02.
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In hospital complications were analyzed and it was
found that all those patients who had stroke were
having age above 70 years, 2 of them (33.33%) were
male and 4 were female ( 66.77%).
One death occurred in 61 to 70 years age group,
while 6 died in above 70 years age group. 4 were
male and 3 female,
3 patients in 51 to 60 years age group, 3 in 61 to 70
years age group, and 1 patient in above 70 years age
group developed VT. Male were 5 and 2 were
female.
Among 9 patients who developed VF, 4 were 61 to
70 years old, and 5 were more than 70 years old.

Figure No. 1: Age distribution of patients
presenting with acute MI

Figure No.2: Gender distribution of AF
Table No.1: Age distribution of patients who had
AF
Age group in years
No. of cases with AF
40 or below
0
41-50
2
51-60
2
61-70
9
Above 70
9
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Table No.2: Distribution of in
complications in different age groups
In hospital

hospital

< 40 41-50 51-60 61-70 >70
Total

complications yrs
Death
Ventricular

yrs

yrs

3

yrs
1

yrs
6

7

3

1

7

6

6

5

9

Tachycardia
Stroke
Ventricular
4
Fibrillation

DISCUSSION:
Among different tachy arrhythmia’s Atrial
Fibrillation is the most common. It can results in
hemodynamic disturbances tachycardia induced
cardiomyopathy
and
thrombo
embolic
complications. Apart from other factors one
important cause for the initiation and maintenance
of AF is myocardial ischemia. During an acute
ischemic event the development of AF and fast
ventricular rate will worsen the condition by
reducing the coronary flow and myocardial
performance.
We studied the frequency of AF in patients with
STEMI was 9.14%, and our results are comparable
with similar studies done in other countries. In our
country no data is available on similar problem. Haq
U and colleagues studied the reason for emergency
medical admissions to hospitals in Karachi, 47% of
these patients were having ischemic heart disease and
6.5% of them also had AF4.
J Schmit et al analyzed 20 different studies on this
topic and found that among patients with acute
myocardial infarction 6 to 21% develop AF5. Lopes
RD et al found AF in 7.5% patients with Acute MI 6
(both STEMI and NSTEMI), in the subgroup analysis
of this study the frequency of AF was found to be 8%
in patients with STEMI which is comparable with our
results.
We found in our study that AF is more common in
elderly patients and in female patients, these findings
are comparable with results from GISSI III trial24 and
other trials which were included in a meta-analysis
done by Patrica Jabre [9].
Generally AF is considered as a benign arrhythmia
even in the sitting of acute MI, however the available
data shows controversial prognostic influence of AF
in patients with MI, there are a study which shows
adverse effect on mortality but there are others
studies which do not show this effect9. We found a
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mortality rate of 14.28 % in patients who had AF. RD
Lopes and his colleagues found that mortality was
5.1% in patients with AF compared to 1.6% in
patients who remained in sinus rhythm during the
acute event6 but if we look at earlier trials the
mortality associated with this condition is high. In
GUSTO-I10 trial the mortality is 13.8% and this was
the time when streptokinase was the only treatment
available for reperfusion therapy. In our patients the
incidence of stroke is 12.25% in patients with AF
while Aronson D and his colleagues11 found it in
9.2% patients with AF compared to 2.6% in sinus
rhythm. 14.28% of our patients with AF developed
VT, and 18.36% were complicated by VF, while in
GUSTO I trial10 VT was found in 14.8% and VF in
14.7% patients with AF, so the incidence of VF is
high in our patients.
From the review of available literature it is evident
that our results are comparable with the results of
earlier studies like GUSTO I and GISSI III when
streptokinase was the only therapy available for
reperfusion. Recent trials in the era of improved
reperfusion therapies shows a reduction in
complications and mortality in this group of patients,
but when compared to patients who remained in sinus
rhythm the morbidity and mortality is still
significantly higher than those who developed AF at
some stage during the acute event of MI.
Our study was limited to only short term
complications and there was no comparison with
patients who were in sinus rhythm, so further
research work is needed in this area to see the true
effect of atrial fibrillation in the sitting of acute
myocardial ischemia, and follow the patients for
long term complications.
CONCLUSION:
AF is common in the sitting of acute myocardial
infarction, and result in complications and increases
the mortality. So all patients with MI should be
closely observed for AF, and any patient with should
be managed in time. In important issues in the
management of these patients are Rate control,
rhythm control and prevention of thrombo embolic
events.
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interest to state by any writer.
REFERENCES:
1.

2.

Murady F, Zipes DP. Atrial Fibrillation. In:
Bonow, Mann, Zipes, Libby, editors. Braunwald’s
Heart diseases. 9th ed. Philadelphia: Elsevier Saunder
Publishing; 2012.p.825-44.
Lisabeth LD, Makuc DM, Marcus GM, Marelli A,
Matchar DB, Howard VJ, et al. Heart Disease and

Page 10123

IAJPS 2018, 05 (10), 10120-10124

3.
4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Stroke Statistics--2012 Update: A Report From the
American Heart Association. Circulation 2012;
125:2-220.
Cottrell C. Atrial fibrillation: Pathophysiology.
Practicing Nursing 2012; 23(1):16-21.
Haq U, Lip GYH. A prospective survey of acute
hospital admissions with atrial fibrillation in Karachi,
Pakistan. J R Coll Physicians Edinb 2009; 39:200–3.
Schmitt J, Duray G, Gersh BJ, Hohnlosly SH. Atrial
fibrillation in acute myocardial infarction: a
systematic review of the incidence, clinical features
and prognostic implications. Eur Heart J 2009;
30:1038-45.
Lopes RD, Pieper KS, Horton JR, Al-Khatib SM,
Newby LK, Mehta RH. Short and long term
outcomes following atrial fibrillation in patients with
acute coronary syndrome with or without ST segment
elevation. Heart 2008; 94:867-73.
Poci D, Hartford M, Karlsson T, Edvardsson N,
Caidahl K. Effect of new versus known versus no
atrial fibrillation on 30 days and 10 years mortality in
patients with acute coronary syndrome. Am J Cardiol
2012; 110(2):217-21.
Lau DH, Huynh LT, Chew DP, Astley CM, Soman A,
Sanders P. Prognostic impact of types of atrial
fibrillation in acute coronary syndromes. Am J Cardiol
2009; 104(10):317-23.
Jabre P, Roger VL, Murad MH, Chamberlain AM,
Prokop L, Adent F, et al. Mortality linked with Atrial
Fibrillation in patients with Myocardial Infarction.
Circulation 2011; 123:1587-93.
Crenshaw BS, Ward SR, Granger CB, Tebbins AL,
Topol EJ, Califf RM. Atrial Fibrillation in the Setting
of Acute myocardial Infarction: The GUSTO-I
Experience. J Am Coll Cardiol 1997; 30:406–13.
Aronson D, Hammerman H,Kapeliovich M,Dragu R,
Bishara R. Frequency of stroke after transient AF in
patients with acute coronary syndrome. Eur Heart J
2011; 32:639-40.
Roger VL, Jacobsen SJ, Weston S. Trends in the
incidence and survival of patients with hospitalized
myocardial infarction, Olmsted County, Minnesota,
1979 to 1994. Ann Int Med 2002; 136:341–8.
Lloyd-Jones DM, Wang TJ, Leip EP, et al: Lifetime
risk for development of atrial fibrillation: The
Framingham Heart Study. Circulation 2004; 110:1042.
Zimmerman M, Kalusche D. Fluctuation in autonomic
tone is a major determinant of sustained atrial
arrhythmias in patients with focal ectopy originating

www.iajps.com

Kainat et al

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN 2349-7750

from the pulmonary veins. J Cardiovasc
Electrophysiol 2001; 12:285-91.
Kim BS, Kim YH, Hwang GS. Action potential
duration restitution kinetics in human atrial
fibrillation. J Am Coll Cardiol 2002; 39:1229-1336.
Liberthson RR, Salisbury KW, Hutter AM, DeSanctis
RW: Atrial tachyarrhythmias in acute myocardial
infarction. Am J Med 1976; 60:956.
Hod H, Lew AS, Keltai M, Cercek B, Geft IL, Shah
PK. Early atrial fibrillation during evolving
myocardial infarction: a consequence of impaired left
atrial perfusion. Circulation 1987; 75:146-50.
Morishima, et al. Rescue pulmonary veins isolation for
acute onset AF. BMC Cardiovascular Disorders 2012;
12:110.
Wann LS, Curtis AB, January CT, Slotwiner DJ,
Jackman WM, Stevenson WG, et al. 2011
ACCF/AHA/HRS
Focused
Update
on
the
Management of Patients With Atrial Fibrillation
(Updating the 2006 Guideline): A Report of the
American
College
of
Cardiology
Foundation/American Heart Association Task Force
on Practice Guidelines. Circulation 2011; 123:104-23.
Connolly SJ, Ezekowitz MD, Yusuf S. Dabigatran
versus warfarin in patients with atrial fibrillation. N
Engl J Med 2009; 361:1139.
Stellbrink C, Nixdorff U, Hofmann T. Safety and
efficacy of enoxaparin compared with unfractionated
heparin and oral anticoagulants for prevention of
thromboembolic complications in cardioversion of
nonvalvular atrial fibrillation: The Anticoagulation in
Cardioversion using Enoxaparin (ACE) trial.
Circulation 2004; 109:997.
Wyse DG, Waldo AL, DiMarco JP. A comparison of
rate control and rhythm control in patients with atrial
fibrillation. N Engl J Med 2002; 347:1825.
Lip GHY, Huber K, Andreotti F, Arnesen H,
Airaksinen JK, Cuisset T, et al. Antithrombotic
management of atrial fibrillation patients presenting
with acute coronary syndrome and/or undergoing
coronary stenting: executive summary—a Consensus
Document of the European Society of Cardiology
Working Group on Thrombosis, endorsed by the
European Heart Rhythm Association (EHRA) and the
European Association of Percutaneous Cardiovascular
Interventions (EAPCI). Eur Heart J 2010; 31: 1311-18.

Page 10124

