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Abstract 
Objective: Most rural hospitals can provide medical care to acute myocardial infarction (AMI) patients, but a 

need for advanced cardiac care requires timely transfer to a tertiary hospital. There is little information on AMI 

in-hospital mortality predictors among rural transfer patients. Hence to study complications and In-hospital 

mortality of patients with Acute  Myocardial Infarction in rural area. 

Methods: Patients of Acute Myocardial Infarction admitted from rural area were studied (100 patients). This 

study will be carried out on rural population admitted in ICCU cardiology department S.S. Institute of Medical 

Sciences, Davangere, Karnataka, India, over a period of 2 years. Study includes male & female patients with 

Acute Myocardial infarction. On admission detailed history will be taken and a complete examination will be 

done. ECG will be done at the time of admission and will be repeated if necessary. The serum cardiac enzyme 

levels will be measured at the time of admission and at 6 hours after admission. They were also followed up for 

a period of 5 days of hospital stay for in hospital mortality. 

Results: Among the complications noted during hospital stay the commonest were acute Pulmonary edema, 

Cardiogenic shock and Arrhythmias, most common Arrhythmias noted were Sinus tachycardia and VT in 

Anterior wall MI and Sinus Bradycardia and second and third degree heart blocks in Inferior wall MI. Overall 

mortality in present study is 19%. And higher mortality was observed in delayed hospitalization(>12 hours of 

onset of symptoms), Mortality observed in early thrombolysis is less compared to late thrombolysis. Patients 

with early thrombolysis had reduced complications and better outcome, Mortality rate was high in Killip’s class 

III and class IV, and in patients with LVEF of <35%. Among arrhythmia’s higher mortality was seen in VT, 

second degree and third degree heart block. 

Conclusion: In patients with Acute Myocardial Infarction, early hospitalization is crucial where we can salvage 

myocardium by thrombolytic therapy with better availability of primary health care services, awareness of 

symptoms of AMI in public that too rural population and proper availability of transport facility will help in 

early hospitalization. Complications like acute pulmonary edema, cardiogenic shock and arrhythmia’s are prime 

causes of mortality in AMI in first 48hours of onset of symptoms. Early hospitalization, early thrombolysis and 

better management of complication in well equipped coronary care unit will save many precious lives. 

 

I. Introduction 
Cardiovascular disease (CVD) has emerged as a major health burden worldwide. CVD contributed to 

15.3 million deaths in 1996, of which 5.5 million was from developed countries and 9.77 million from 

developing counties
1
. A rise in the prevalence of CVD in the early half of twentieth century and a subsequent 

decline in the latter half have been well documented in the industrialized countries. However, the scenario is 

reversed in developing countries especially India with a steady escalation in prevalence of CVD.
2
 

The Asian Indians whether living in their own country or elsewhere have much higher incidence of 

coronary heart disease (CHD) as compared to all other ethnic groups. Earlier studies on migrant Indians in the 

UK, USA, Canada and Trinidad showed that migrant Indians had higher rates of Coronary artery disease (CAD) 

compared to the indigenous population. It is consistently observed that Indians have premature CAD and that 

their risk for CAD was two to four times higher than the white European population.
3
The recent SHARE study 

showed a CAD prevalence of 10.7% among South Asians compared to 4.6% in Europeans.
4
 

Within the Indian subcontinent also, there has been a rapid rise in CAD prevalence. In 1959, 

Padmavati
5
 reported the prevalence of CAD to be 1.0% and this rose to 4.5% in the year 1975

6
 and 7.9% in the 

year 1996 in subjects aged 20 years and above.
7
 In a recent study of subjects aged 40 years and above, the 

prevalence was shown to be 14.3%.
8
 The Chennai Urban Population Study (CUPS) carried out in 1262 

individuals > 20 years of age showed the crude prevalence of CAD to be 11% while the age-adjusted prevalence 

rate was 9.0%.
9
 Thus the prevalence of CAD appears to be ten times higher in India compared to that reported 

40 years ago and the prevalence of CAD in urban Indians is fast approaching the figures reported in migrant 

Indians.
9 

Almost 75% of the Indian population lives in rural areas.Most studies on CAD and non-communicable 
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diseases havebeen conducted in urban populations. A few rural studiessuggested that CAD was not a major 

problem in rural communities.
10,11,12 

A cross-sectional survey in a rural population at Sevagram in central India  

(2433subjects; 1338 men) in 1988 reported the lowest prevalence of CAD in India: 14.8 per 1000.
11 

Similarly, in 

a rural population of Thiruvananthapuram district, Kerala, of the 1253 individuals screened for CAD, 36 per 

1000 were detected to have electrocardiographic (ECG) changes suggestive of CAD.
12

 

The early (30 day) mortality rate from acute myocardial infarction is 30%, with more half of the deaths 

occurring before the individual reaches the hospital. The early in hospital mortality is due to complications like 

arrhythmias and cardiogenic shock occurring in first 24 hours of onset of symptoms. With the introduction of 

ICCU primarily meant for reducing mortality in early stages of AMI, and has promoted in early detection and 

management of various complications and with this mortality rate after admission of AMI has declined by 

approximately 30% over the past 2 decades. An attempt has been made in this study to know various modes of 

presentation, complications, and outcome following Acute Myocardial Infarction. 

 

II. Objectives 
To study of in-hospital mortality and complications in acute myocardial infarction in population from rural area. 

 

III. Materials And Methods 
Patients of Acute Myocardial Infarction admitted from rural area were studied (100 patients). This 

study will be carried out on rural population admitted in ICCU cardiology department S.S. Institute of Medical 

Sciences, Davangere, Karnataka, India. Study includes male & female patients with Acute Myocardial 

infarction. On admission detailed history will be taken and a complete examination will be done. ECG will be 

done at the time of admission and will be repeated if necessary. The serum cardiac enzyme levels will be 

measured at the time of admission and at 6 hours after admission. They were also followed up for a period of 5 

days of hospital stay for in hospital mortality. Investigations such as complete hemogram, random blood glucose 

levels, blood urea, serum creatinine, lipid profile, cardiac enzymes, 2D echo was done and results are tabulated 

in graph (1-3) and table (1-6) 

 

IV. Statistical methods 
The data obtained will be analysed by descriptive longitudinal study by means of  following: 

Percentage, Proportions , Bar charts & Pie charts 

Inclusion Criteria: Patients with the evidence of Acute MI according to WHO criteria. 

Either of the following criteria satisfies the diagnosis for acute, evolving, or recent MI:  

1)Typical rise and/or fall of biochemical markers of myocardial necrosis with at least one of the following:  

 a) Ischemic symptoms 

 b) Development of pathologic Q waves in the ECG 

 c)Electrocardiographic changes indicative of ischemia (ST-segment elevation or depression) 

 d)Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality
13

. 

Exclusion Criteria: Patients with unstable angina, coagulation disorders, valvular heart diseases and congenital 

abnormalities of heart. 

 

V. Discussion 
Among the complications (Table1, Graph 1) noted during hospital stay the commonest were acute 

pulmonary oedema, cardiogenic shock and arrhythmias. Arrhythmias noted were Ventricular Tachycardia, 

varying degrees of heart block, atrial fibrillation. Sinus Tachycardia and VT were commonly seen AWMI which 

is comparable to Irwin et al
62

 and Newby KH et al
64

 respectively. Sinus Bradycardia, II degree Heart block and 

Complete heart block were common in Inferior wall MI comparable to Nicod P et al
54 

and Worcester Heart 

Attack Study
61

  

Among mechanical complications Mitral Regurgitation seen in 2% patients and is due to papillary 

muscle dysfunction. In present study, acute pulmonary edema was seen in 21% of patients in first 48 hours of 

admission, this is comparable to John G Canto et al
22

 (20.5%) and Killip’s et al
33

 (18%) respectively. Among 21 

patients, 16 patients were recovered with meticulous management with diuretics and ACE inhibitors and 5 

patients expired. In present study, Cardiogenic shock was seen in 11% of patients in first 48 hours of admission 

comparable to study done by John G Canto el al
22

. Among them 1 patient survived with early and timely 

intervention with ionotropic support. 10 patients expired due to late hospitalization and failed to receive 

thrombolytic therapy. In present study, 33.33% of patients of Killip’s I class had LVEF of>50%. 39.2% of 

patients with Killip’s II/III class had LVEF of 35-49% and 10% of patients with Killip’s IV had <35% (Table 

2). In Present study, higher mortality rate observed in Class III and IV were comparable to Killip’s study
33

.  
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Table 1: 
 Present 

Study 

John G 

Canto et 

al22 

Killip’s 

et al33 

Tofler GH 

et al52 

Wolfe 

CL et 

al53 

Nicod P 

et al54 

Archbol

d RA et 

al55 

Mehta 

SR et 

al56 

Acute Pulmonary 
edema 

21% 20.5% 18%      

Cardiogenic Shock 11% 13% 5%      

Ventricular 

Tachycardia 

5%   2% 2%    

2 degree Heart block 5%     10%   

Complete Heart 

Block 

1%      5.3%  

RV infarction 1%       1.5% 

 

Table 2 
 Present Study Killip’s Study 

LVEF (%) Killip’s I Killip’s II/III Killip’s IV Killip’s I Killip’s II/III Killip’s IV 

< 35 22.22% 27.45% 10% 11.6 35.2 60 

35-49 50% 39.21% - 24.8 37.7 33.3 

>50 27.77% 33.33% - 63.6 27.1 6.7 

 

In present study, Arrhythmia’s (Table 3) were seen in 38% of patients in first 48 hours of admission. 

Among Arrhythmia’s Anterior wall MI presented commonly with Sinus Tachycardia(19%) followed by VT 

(5%) and Inferior wall MI presented with sinus bradycardia (6%) followed by 2 degree heart block(5%), 

complete heart block and AF. In present study, VT was noted in 5% of patients (4 in AWMI and 1 in Inferior 

wall MI). Tofler GH et al
52

 and Wolfe et al
53

 noted 2% of VT in their study. Among 5 cases, 2 cases were 

presented in first 6 hours, and other 3 in first 24 hours of admission. All these patients were treated with 

asynchronised DC shock followed by Amiodarone infusion. Among them 1 patient recovered and 4 patients 

expired. And 5% of patients presented second degree heart block (Mobitz type I-1 patient, Mobitz type II-4 

patients). Nicod P et al54 noted 10% of cases in his study. Mobitz type II patients were referred to higher centre 

for pacemaker. Among them 1 patient with Mobitz Type I and 2 patients with Mobitz type II expired. And 1 

patient presented with complete heart block which was seen with inferior wall MI. Patient was referred for 

pacing, patient was followed up and patient expired, 2 patient developed Atrial Fibrillation , seen in Inferior 

wall MI. Both patient responded for IV Beta blocker and Digoxin 

 In the present study, commonest arrhythmia which are transiently noted during thrombolysis was Sinus 

Tachycardia with occasional VPC & Idioventricular rhythm. 

 

Table 3: 
Arrhythmia Present 

Study 

Irwin et 

al62 

Pantrid

ge J.F 

et al63 

Newby 

KH et al64 

Nicod 

P et 

al54 

Worce

ster 

Heart 
Attack 

Study6

1 
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t 
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f 
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Sinus Tachycardia 18

% 

1

% 

3

0

% 

6%         

Sinus Bradycardia 0 6

% 

  5% 2

5

% 

      

Ventricular 
Tachycardia 

4% 1
% 

    3
0

% 

3%     

2 degree Heart 
block 

1% 4
% 

     3% 1
0

% 

   

Complete Heart 

Block 

0 1

% 

        3

.
9

% 

7.7

% 

Mortality: Overall mortality in present study is 19%. 
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Table 4: Mortality With Time Of Hospitalization: 
Duration of Presentation Total no of Patients No of Death Mortality % 

<1 hour 22 3 13.64 

1-6 hour 39 6 15.38 

6-12 hour 29 7 24.13 

12-48 hour 10 3 30 

 
 Present Study United Kingdom Heart attack study59 

<12hour Mortality 17.7% 16% 

>12hour Mortality 30% 29% 

  

In  present study, 90% of patients with acute MI arrived at the hospital within 12 hour and 10% >12 

hour. Increase in the delay was associated with increase in mortality which is comparable to United Kingdom 

Heart attack study
59

. 

 Early hospitalization is crucial, where we can salvage myocardium by thrombolytic therapy. So 

continued medical education of primary health workers, awareness of symptoms of AMI in public that too in 

rural population, proper availability of transport facilities will help in early admission and better management of 

AMI. 

 

Table 5: Mortality With Respect To Killip’s Staging: 
Killip’s Class Mortality in Present study Mortality in Killip’s study33 

CLASS I 2.70 6% 

CLASS II 9.68 17% 

CLASS III 23.81 38% 

CLASS IV 90.91 67% 

  

In Present study, higher mortality rate observed in Class III and IV were comparable to Killip’s study
33

.  

Mortality With Respect To Thrombolysis: Only 64% patients were thrombolysed. The main reason for not 

thrombolysing was delayed arrival to the hospital. 

 
 Mortality in Present study Mortality in FTT overview60 

Thrombolysed 15.62% 8% 

Non Thrombolysed 25% 14% 

 

In present study, mortality is higher in Non thrombolysed patients which is comparable to FTT overview
60

. 

 
 In Present Study FTT overview60 

Early Thrombolysis 15% 8% 

Late Thrombolysis 25% 11% 

  

In Present study, the mortality observed in early thrombolysis and late thrombolysis were 15% and 

25%. In FTT group
60

, study early v/s late thrombolysis mortality were 8% and 11% indicating decreased 

mortality by thrombolysing patients earlier
60

. 
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Table 6: Distribution of cases according to complications: 
Complications No of Patients 

Acute Pulmonary edema 21 

Cardiogenic Shock 11 

Ventricular Tachycardia 5 

Atrial fibrillation 2 

2 degree Heart block 5 

Complete Heart Block 1 

RV infarction 1 

 

Graph 2: Pie graph showing distribution of cases according to mortality: 

 
  

Graph 3: Multiple bar chart relation between delay of arrival and mortality 

22

39
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3
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Mortality

No of patients Mortality

 
 

VI. Conclusion 
In patients with Acute Myocardial Infarction, early hospitalization is crucial where we can salvage 

myocardium by thrombolytic therapy with better availability of primary health care services, awareness of 

symptoms of AMI in public that too rural population and proper availability of transport facility will help in 

early hospitalization. Complications like acute pulmonary edema, cardiogenic shock and arrhythmia’s are prime 

causes of mortality in AMI in first 48 hours of onset of symptoms. Early hospitalization, early thrombolysis and 

better management of complication in well equipped coronary care unit will save many precious lives. 

 

References 
[1]. Murray CJL, Lopez AD. Alternative projection of mortality and morbidity by cause 1990-2020; Global Burden of Disease Study. 

Lancet 1997; 349:1498-1504. 

[2]. Reddy KS, Yusuf S. Emerging epidemic of cardiovascular disease in developing countries. Circulation 1998; 97:596-601. 

[3]. Enas EA, Yusuf S, Mehta JL. Prevalence of coronary artery disease in Asian Indians. Am J Cardiol 1992; 70:945-49. 
[4]. Anand SS, Yusuf S, Vuksan V, et al. Differences in risk factors, atherosclerosis, and cardiovascular disease between ethnic groups 

in Canada: the study of health assessment and risk in ethnic groups (SHARE). Lancet 2000;356:279-84. 
[5]. Padmavati S, Gupta S, Pantulu GVA. Dietary fats, serum cholesterol levels and incidence of atherosclerosis in Delhi. Circulation 

1959;19:849. 



Study Of In-Hospital Mortality And Complications In Acute Myocardial Infarction In A Rural Area 

DOI: 10.9790/0853-1506106975                          www.iosrjournals.org                                                    74 | Page 

[6]. Gupta SP, Malhotra KC. Urban-rural trends in the epidemiology of coronary heart disease. J Assoc Physicians India 1975;23:885-

92. 

[7]. Gupta R, Gupta VP. Meta-analysis of coronary heart disease prevalence in India. Indian Heart J 1996;48:41-45. 
[8]. Ramachandran A, Snehalatha C, Latha E, et al. Clustering of cardiovascular risk factors in urban Asian Indians. Diabetes Care 

1998;21:967-71. 

[9]. Mohan V, Deepa R, Shanthirani S, Premalatha G. Prevalence of coronary artery disease and its relationship to lipids in a selected 
population in South India. The Chennai Urban Population Study (CUPS No. 5). J Am CollCardiol 2001;38:682-87. 

[10]. Singh RB, Sharma JP, Rastogi V, Raghuvanshi RS, Moshiri M, Verma SP, et al.Prevalence of coronary artery disease and coronary 

risk factors in rural and urban populations of north India. Eur Heart J 1997;18:1728–35 
[11]. Jajoo UN, Kalantri SP, Gupta OP, Jain AP, Gupta K. The prevalence of coronary heart disease in rural population from central 

India. J Assoc Physicians India 1988;36:689–93. 

[12]. Kutty VR, Balakrishnan KG, Jayasree AK, Thomas J. Prevalence of coronary heart disease in the rural population of 
Thiruvananthapuram district, Kerala, India. Int J Cardiol 1993;39:59–70. 

[13]. Thygesen K, Alpert JS, White HD, et al. Universal definition of myocardial infarction. Circulation 2007;116:2634. 

[14]. Sheifer SE, Gersh BJ, Yanaz ND et al. Prevalence, predisposing factors and prognosis of clinically unrecognized myocardial 
infarction in the elderly.J AM Coll Cardiol.2000; 35:119-126. 

[15]. Bean WB. Masquerades of myocardial infarction.Lancet.1977 May ;( vol 1)1044-1045. 

[16]. Spodick DH, Flessas AP, Johnson MM. Association of acute respiratory symptoms with onset of acute myocardial infarction; 
Prospective investigation of 150 consecutive patients and matched control patients. Am J Cardiol.1984;53:481-482. 

[17]. Chadda KD, Lichstein E, Gupta PK, Choy R. Bradycardia-Hypotension syndrome in acute myocardial infarction. Am J Med.1975; 

59:158-163. 
[18]. Ingram DA, Fulton RA, Partal RW, Aber CP. Vomiting as a diagnostic aid in acute ischemic cardiac pain.BMJ.1980; 281:636. 

[19]. Balachandran V. Myocardial infarction presenting as a stroke.JAPI .1998; 46:613-615. 

[20]. DrisColl AC, Holrika JH, Etsten BE, Proger S. Clinically unrecognized myocardial infarction following surgery.NEngl J Med.1961; 
264:633-634. 

[21]. Nesto RW, Phillips RT. Asymptomatic myocardial infarction in diabetic patients. Am J Med.1986:80; 40-47. 

[22]. Canto JG, Shlipak MG, Rogers WJ, Malmgren JA, Frederick PD, Costas T, Lambrew, Ornato JP, Barron HV. Prevalence, clinical 
characteristics, and mortality among patients with myocardial infarction presenting without chest pain. JAMA.2000; 283: 3223-

3229. 

[23]. Katsuhiko Yano and Machean CJ. The incidence and prognosis of unrecognized myocardial infarction in the Honolulo, Hawai 
Heart Programe.Ann Intern Med.1989; 149:1528-1532. 

[24]. Muller RT,GouldCA,BetzuR,VachekT,PradeepV.Painless myocardial infarction in the elderly. Am Heart J.1990; 119:202-203. 

[25]. Nadelman J, Frishman WH, Dr PH, Tepper P, Greenberg S, Guzik H, Lazar E J. Prevalence, incidence and prognosis of recognized 
and unrecognized myocardial infarction in persons aged 75 years or older.The Bronx aging study. Am J Cardiol.1990; 66:533-537. 

[26]. Paul SD, Patrick T, O’Gova. Geriatric patients with acute myocardial infarction, cardiac risk factor profile, presentation, 

thrombolysis, coronary intervention and prognosis. Am Heart J.1996; 131:710-714. 
[27]. Pell S and Alonzo CAD.Myocardial infarction in a one year industrial study.JAMA.1958; 166:332. 

[28]. Pell S and Alonzo CAD. A three year study of myocardial infarction in a large employed population.JAMA.1961; 175:463-470. 

[29]. Adgey AAJ, Geddes JS, Webb SW, Allen JD, James RGG, Zaidi SA, Pantridge JF. Acute phase of myocardial 

infarction.Lancet.1971; sept.501-505. 

[30]. Chinniah D and Yavagal ST. Prospective study of 100 young myocardial infarction patients from South India. JAPI.1979; 27:479-
485. 

[31]. Bayer AJ,ChadhaJS,FaragRR,PathyMS.Changing presentation of myocardial infarction with increasing old age.J Am Geriatr 

Soc.:1986 April;34(4):263-266. 
[32]. Webb SW, Adgey AA, Pantridge JF. Autonomic disturbance at the onset of acute myocardial infarction.B M J.1982; 818:89. 

[33]. Killip T, Kimball JT. Treatment of myocardial infarction in a coronary care unit: A two year experience with 250 patients. Am J 

Cardiol.1967; 20:457-564. 
[34]. Adams J III, Abendschein D, Jatte A. Biochemical markers of myocardial injury. Is M B creatinine kinase the marker of choice for 

1990 s? Circulation.1993; 88:750-763. 

[35]. Adams JE, Bodor GS, Davila Roman VG et al. Cardiac Troponin I: A marker with specificity for cardiac injury.Circulation.1993; 
88:101-106. 

[36]. Roberts R, Kleinman N. Earlier diagnosis and treatment of acute myocardial infarction necessitates the need for a new diagnostic 

mind set.Circulation.1994; 89:872-881. 
[37]. Zimmerman J, Fromm R, Meyer D et al. Diagnostic marker .Co-operative study for the diagnosis of myocardial 

infarction.Circulation.1999; 99:1671-1677. 

[38]. Antman EM, Grudzein E, Sacks DB Evaluation of a rapid bedside assay for detection of cardiac troponin T.JAMA.1995; 243:1279-
1282. 

[39]. Panju AA, Hemmelgarn BR, Gayatt GH, Simel DL. Is this patient having a myocardial infarction? JAMA.1998; 280:1256-1263. 

[40]. Goldberger AL, Myocardial Infarction: Electrocardiographic Differential Diagnosis. 4th ed. St. Louis, Mosby-Year Book, 1991. 
[41]. Braunwald E, Antman EM. ST-Elevation Myocardial Infarction: Pathology, Pathophysiology, and Clinical Features in P Libby, RO 

Bonow, DL Mann, DP Zipes (eds) Braunwald's Heart Disease: A Textbook of Cardiovascular Medicine, 9th ed, Philadelphia, 

Saunders Elsevier, 2008, pp 1087–1170. 
[42]. Cannon PC, Braunwald E et al ; ST segment elevation Myocardial Infarction, Harrison’s Principles of Internal Medicine 18th edn ; 

2011:2021-2035. 

[43]. Kinch JW, RayanTJ.Right ventricular infarction.NEngl J Med.1994; 330:1211-1217. 
[44]. Calliff RM. Ten years of benefit from a one hour intervention.Circulation.1998; 98:2649-2651. 

[45]. The MIAMI trial research group. Metaprolol in acute myocardial infarction: Arrhythmias. Am J Cardiol.1985; 56:354-389. 

[46]. Pfeiffer MA, Braunwald E, Moyl LA et al. Effect of captopril on mortality in patients with left ventricular dysfunction after 
myocardial infarction.NEngl J Med.1992; 327:669-677. 

[47]. Smith Jr SC, Feldman TE, HirshfeldJr JW, et al: ACC/AHA/SCAI 2005 guideline update for percutaneous coronary intervention: A 

report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines (ACC/AHA/SCAI 
Writing Committee to Update the 2001 Guidelines for Percutaneous Coronary Intervention).J Am College Cardiology  2006; 47:e1. 

[48]. King 3rd SB, Smith Jr SC, HirshfeldJr JW, et al: 2007 Focused Update of the ACC/AHA/SCAI 2005 Guideline Update for 

Percutaneous Coronary Intervention: A report of the American College of Cardiology/American Heart Association Task Force on 



Study Of In-Hospital Mortality And Complications In Acute Myocardial Infarction In A Rural Area 

DOI: 10.9790/0853-1506106975                          www.iosrjournals.org                                                    75 | Page 

Practice Guidelines: 2007 Writing Group to Review New Evidence and Update the ACC/AHA/SCAI 2005 Guideline Update for 

Percutaneous Coronary Intervention, Writing on Behalf of the 2005 Writing Committee.  Circulation  2008; 117:261. 

[49]. Kushner FG, Hand M, Smith Jr SC, et al: 2009 Focused Updates: ACC/AHA Guidelines for the Management of Patients With ST-
Elevation Myocardial Infarction and ACC/AHA/SCAI Guidelines on Percutaneous Coronary Intervention:A report of the American 

College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines.  Circulation  2009; 120:2271. 

[50]. Liuzzo JP, Shin YT, Choi C, et al: Simultaneous papillary muscle avulsion and free wall rupture during acute myocardial infarction. 
Intra-aortic balloon pump: A bridge to survival.  J Invasive Cardiol  2006; 18:135. 

[51]. Sigurdsson E, Thorgeirsson G, Sigvaldason H and Sigfusson N. et al: Unrecognized myocardial infarction Epidemiology, clinical 

characteristic, and the prognostic role of angina pectoris. (The Reykjavik study) Ann Intern Med.1995; 122:96-102. 
[52]. Geoffrey H, Tofler, Peter H Stone, James E Muller, John D Rutherford, Stefan N Willich, Nancy F. Gustafson, et al. and the MILIS 

study group. Prognosis after cardiac arrest due to ventricular tachycardia or ventricular fibrillation associated with acute myocardial 

infarction. Am J Cardiol 1987; 60 (10): 755-61. 
[53]. Wolfe CL, Nibley C, Bhandari A, Chatterjee K, ScheinmanM.Polymorphous ventricular tachycardia associated with acute 

myocardial infarction. Circulation 1991; 84(4): 1543-1551. 

[54]. Nicod P, Gilpin E, Dittrich H. Factors associated with acute onset of atrioventricular block in acute Q-wave inferior infarction. J 
Am CollCardiol1988 ; 12: 589. 

[55]. Archbold RA, Sayer JW, Ray S, Wilkinson P, Ranjadayalan K, Timmis AD. Frequency and prognostic implications of conduction 

defects in acute myocardial infarct ion since the introduction of thrombolytic therapy. Eur Heart J 1998; 19(6): 893-898. 
[56]. Mehta SR, Eikelboom JW, et al. Impact of right ventricular involvement on mortality and morbidity in patients with inferior 

myocardial.J Am CollCardiol. 2001;37(1):37-43. 

[57]. Solimene MC, Ramires JA, Bellotti G, Tranchesi B Jr, Pileggi F. Reperfusion arrhythmias in acute myocardial infarction – fact or 
coincidence ? International Journal of Cardiology 1988; 20(3) : 341– 351. 

[58]. Harinstein ME, Flaherty JD, Fonarow GC, Gheorghiade M: Directions for research in the post-myocardial infarction patient with 

left ventricular dysfunction.  Am J Cardiol  2008; 102:57G. 
[59]. Narris RM, Wong PS, Dixon G, Morris N, Penny WJ, Thomas A, Davies L, Boyle RM, Cooper S. Effect of time from onset to 

coming under care on fatality of patients with acute myocardial infarction effect of resuscitation and thrombolytic treatment. The 

United Kingdom heart attack study (UKHAS) collaborative group.Heart.1998; 80:114-120. 
[60]. Fibrinolytic Therapy Trialists’ (FTT) Collaborative Group : Indications for fibrinolytic therapy in suspected acute myocardial 

infarction: Collaborative overview of early mortality and major morbidity results from all randomised trials of more than 1000 

patients.  Lancet  1994; 343:311. 
[61]. Goldberg RJ, Zevallos JC, Yarzebski J, Alport JS, Gori JM, Chen Z, et al. Prognosis of acute myocardial infarction complicated by 

complete heart block [the Worcester Heart Attack Study). Am J Cardiol 1992; 69(14): 1135-41. 

[62]. Irwin JM: In-hospital monitoring and management of arrhythmias following thrombolytic therapy. In Califf RM, Mark DB. Wagner 
GS (eds). Acute coronary care in the thrombolytic era, Chicago,1988. Year Book Medical. 

[63]. Pantridge JF, Adgey AAJ : Pre-hospital coronary care. The mobile coronary care unit Am J Cardiol 1969; 24:666. 

[64]. Newby KH, Thompson T, Stebbins A, Topol EJ, Califf RM, Natale A. Sustained ventricular arrhythmias in patients receiving 
thrombolytic therapy. Incidence and outcomes. The GUSTO Investigators. Circulation 1998; 98(23):2567-2573. 


