A PROSPECTIVE OBSERVATIONAL STUDY ON
ASSESSMENT OF CLINICAL PROFILE OF PATIENTS WITH
MYOCARDIAL INFARCTION IN A TERTIARY CARE TEACHING
HOSPITAL

ABSTRACT

Background: Cardiovascular diseases (CVDs) are the single largest contributor to the
global burden of disease and are recognized as the leading cause of death globally. CHD
has various clinical manifestations ranging from asymptomatic to acute conditions, namely
acute coronary syndrome. Cardiovascular risk factors for acute coronary syndrome (ACS)
are on the rise in people of Indian origin. Myocardial Infarction (MI) also called as heart
attack, infarction means the death of an area of tissue because of interrupted blood supply.
Myocardial Infarction has become a growing concern among the cardiovascular diseases,
hence the study is conducted in order to assess the clinical profile of patients suffering from
MI.

Aim: To assess the clinical presentations, risk factors, short-term complications and
management of patients with MI.

Methodology: A prospective observational study conducted in a tertiary care teaching
hospital over a period of six months. 121 patients were selected on the basis of inclusion and
exclusion criteria.

Results: In the present study out of 121 patients the predominant were males (63.63%).
Most of the patients fall under the age group of 51-60 (n=46). The common presenting
symptoms were chest pain (75.20%) followed by breathlessness (46.28%) and sweating (
27.27%). Most patients had NSTEMI (62.80%) and STEMI (37.19%). Alcohol (40.49%) was
major risk factor followed by smoking (38.84%) and diabetes (24.79%). The elevated
biomarkers noted were Troponin | (42.14%), Troponin T (37.19%) and CK-MB (6.61%)
respectively. Majority of infarction occurred on inferior wall (30.57%). The most prevalent
complication observed was heart failure (14.8%) followed by sinus tachycardia (6.61%),
sinus bradycardia (5.78%). The majority of patients received key medications like anti-
platelet agents, statins and anti-coagulants during hospital stay.

Conclusion: The risk of men developing myocardial infarction is more compared to women
due to various reasons. It is more likely that the diagnosis of myocardial infarction is
neglected due to certain presenting symptoms like epigastric pain, syncope, vomiting,
sweating etc., hence this study was conducted with an overview of creating awareness
regarding the severity of myocardial infarction along with the advantages of early diagnosis.
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INTRODUCTION

Cardiovascular diseases (CVDs) are the single largest contributor to the global burden of
disease and are recognized as the leading cause of death globally.! Among which ischemic
heart disease (IHD), characterized by insufficient blood flow to the muscle tissue of the heart,
is the world’s biggest killer, responsible for 16% of global deaths in 2019 according to the
world health organization (WHO).2 CHD has various clinical manifestations ranging from
asymptomatic to acute conditions, namely acute coronary syndrome (ACS).2 Cardiovascular



risk factors for acute coronary syndrome (ACS) are on the rise in people of Indian origin.*

Acute coronary syndromes (ACSs) is a term that includes all clinical syndromes compatible
with acute myocardial ischemia resulting from an imbalance between myocardial oxygen
demand and supply. ACSs are classified according to electrocardiographic (ECG) changes
into:

= ST-segment elevation ACS (STEMI)
= Non-ST-segment elevation ACS (NSTEMI)
= Unstable Angina (UA).'

When patients with prolonged ischemic discomfort at rest are first seen, the working clinical
diagnosis is that they are suffering from an acute coronary syndrome (ACS)."

MYOCARDIAL INFARCTION Commonly called as heart attack, infarction means the deathof
an area of tissue because of interrupted blood supply. Because the heart tissue distal to the
obstruction dies and is replaced by noncontractile scar tissue, the heart loses some of its
strength."

STEMI NSTEMI

STEMI is a medical emergency caused NSTEMI is defined by an elevation of
byacute total occlusion of an epicardial cardiac enzymes (creatine kinase MB
coronary artery, most often due to (CK-MB) or troponin) and the absence
atherosclerotic plague rupture/erosion of ST- segment elevation. Of NSTEMI
andsubsequent thrombus formation.'v patients, 25% develops Q wave Mls."v

Patients with myocardial infarction present with two types of symptoms:

o Typical symptoms — usually include chest, arm, or jaw pain described as dull, heavy,
tight or crushing.®

o Atypical symptoms — include giddiness, dyspnoea, vomiting, sweating, and epigastric
pain in the absence of chest pain.t

= |n 2020, approximately 19.1 million deaths were attributed to CVD globally. The age-
adjusted death rate per 100,000 population was 239.8. The age-adjusted prevalence
rate was 7354.1 per 1000,000.7

* The death rate of heart disease is estimated at approximately 31% globally,
according to the World Health Organization (WHO) and over 23.6 million people
worldwide may die from CHD.8

=  Statistics suggest that among overall cardiovascular deaths, 0.9 million (68.4%) is
caused by IHDs and is increasing to a greater number in the years to come.®

= Meanwhile, fatalities from stroke and heart attack (Ml) have reached 17.7 million in
the world from heart disease.8

MATERIALS AND METHODS

This prospective observational study was carried out in the Department of General Medicine,
Vijayanagara Institute of Medical Sciences (VIMS), Ballari, Karnataka over a period of six
months (March 2023 to September 2023). Approval from Institutional Ethical Committee was
taken prior to the commencement of the study.



Study Sample Size: Sample size was calculated by using the formula

n=Z2pq/d? n=Required sample size  Z= Reliability co-efficient
n=(1.96)2x0.92x0.08/(0.05)? p=Estimated proportion  d=Margin of error
n=113

The minimum required sample size was 113 Ml patients. 121 was the achieved sample size.

Study population:
Patient aged above 18 years admitted to the hospital with a diagnosis of Myocardial
Infarction during the period of the study.

Inclusion criteria:
Patients aged above 18 years admitted with a diagnosis of Myocardial Infarction. Patients
who were diagnosed with both STEMI, NSTEMI and with other co morbid conditions were
included in the study.

Exclusion criteria:
= Patients below 18 years
= Patients who are not willing to sign informed consent form.

Materials used:
Data collection form, Informed consent form, Patient information leaflet.

RESULTS

A total number of 121 subjects were covered during the study. Out of which 77 (63.63%)
were male and 44 (36.36%) were female. Maximum number of patients were among the age
group of 51-60 (n=46).
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Figure 1: Age group wise distributio

Among 121 patients, majority of males had a habit of smoking (n=47) and alcohol
consumption (n=47) followed by tobacco chewing (n=10). Whereas, some females had a
habit of tobacco chewing (n=3) and alcohol consumption (n=2).
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Figure 2: Distribution of patients accordini im i

The common presenting symptoms were chest pain (42.32%) followed by breathlessness
(26.04%) and sweating (15.34%).

Presenting Symptoms No of cases Percentage
Chest pain 91 42.32%
Breathlessness 56 26.04%
Sweating 33 15.34%
Vomiting 9 4.18%
Abdominal pain 8 3.72%
Giddiness 7 3.25%
Epigastric pain 4 1.86%
Syncope 8 1.39%
Vertigo 2 0.93%
Palpitations 2 0.93%
Total 215 100%

Table 1: Presenting Symptoms

Among 121 patients, 45 (37.19%) had STEMI, 76 (62.80%) NSTEMI.

The elevated biomarkers among the study subjects were like, 51 (42.14%) patients had
elevated Troponin |, 45 (37.19%) patients had elevated Troponin T and 8 (6.61%) with

elevated CK-MB.
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Figure 4: Site of Infarction

The changes in ECG have been recorded as following, ST elevations were in 38 (31.40%)
patients, ST depressions in 35 (28.92%), T-wave inversions in 30 (24.79%), pathological Q
wave in 9 (7.43%), LBBB in 7 (5.78%) and 2 others (1.65%).

Among 121 patients, 49 (23.44%) were alcoholic, 47 (22.48%) smokers, 13 (6.22%) were
tobacco chewers, 17 (8.13%) hypertensive patients, 30 (14.35%) diabetic patients, 14
(6.69%) patients with dyslipidemia, 13 (6.22%) patients with obesity and 26 (12.44%) did not
have any risk factors.

Comorbidities are divided based on system. 5(4.13%) patients had central nervous system
comorbidities, 3(2.47%) endocrine system comorbidities, 16(13.22%) respiratory system
comorbidities, 6(4.95%) renal system comorbidities, and 6(4.95%) other comorbidities and
85(70.24%) patients without comorbidities.

Complications of myocardial infarction observed among the study subjects were, 18 patients
with heart failure (14.8%),8 patients with sinus tachycardia (6.61%), 7 patients with sinus
bradycardia (5.78%), 7 patients with cardiogenic shock (5.78%), 2 patients with dilated
cardiomyopathy (1.65%), 2 patients with atrial fibrillation (1.65%), 1 patient with atrial flutter
(0.82%), and 76 (62.80%) patients had no complications.

Comorbidities No of Percentage
cases




Central nervous system 5 4.13%

Endocrine system 3 2.47%
Respiratory system 16 13.22%
Renal system 6 4.95%
Others 6 4.95%

None 85 70.24%

Table 2: Comorbidities

Figure 6: Complications

Commonly prescribed agents — 121 (21.88%) patients received Aspirin, 115 (20.79%)
Clopidogrel, 120 (21.69%) Atorvastatin, 93 (16.81%) Heparin, 46 (8.31%) Metoprolol, 32
(5.78%) Nitrates, 23 (4.15%) Streptokinase, 2 (0.36%) with ticagrelor and 1 (0.18%) with
fondaparinux

Name of drugs No of patients Percentage




Aspirin 121 21.88%

Clopidogrel 115 20.79%
Atorvastatin 120 21.69%
Heparin 93 16.81%
Streptokinase 23 4.15%
Metoprolol 46 8.31%
Nitrates 32 5.78%
Ticagrelor 2 0.36%
Fondaparinux 1 0.18%
Total 553 100%

Table 3: Commonly prescribed agents during hospital stay

DISCUSSION

A total of 121 patients were included in the study, among the study population male 77
(63.63%) predominates over female 44 (36.36%) which was similar to Niveditha Alok Swamy
et al,’° & most of the patients fall under the age group of 51-60 (n=46) which was nearly
identcal to Sapkal Harish Barsu et al,'* study.

Chest pain (75.20%) followed by breathlessness (46.28%) and sweating (27.27%) were the
common symptoms observed in patients. These findings were similar to Bhagwan Das Negi
et al, 12 study.

Among the study population, the most common ECG interpretation were found as ST-
elevation (31.40%) ST-depression (28.92%) T wave Inversion (24.79%) and others which
was homogeneous with the study conducted by Sadeq Tabatabai et al.’3

In the current study, the most infarction occurred in inferior wall (30.57%) followed by anterio-
lateral (23.96%), and anterior (19.83%) and other. These findings were incompatible with
Bhagwan Das Negi et. al.,? study.

Among the study population, our result on type of Ml are as follows NSTEMI (62.80%),
STEMI (37.19%) which is in contrast with Sadeq Tabatabai et al.,’3 study. Our conclusion on
biomarkers, Troponin | (42.14%), followed by Troponin T (37.19%) and CK-MB (6.61%) were
distinctive with the Anand Premanand et. al,'* study.

Among the study population, the common complications were found as HF (14.8%) followed
by sinus tachycardia (6.61%), sinus bradycardia (5.78%) and others. These findings in
liaison with the studies conducted by Sadeq Tabatabai et al'® and Govind Adhikari et al.1®
respectively.

In contrary to Niveditha Alok swamy et al'® study, the major risk factor observed in our study
was alcohol followed by smoking & tobacco chewing.



CONCLUSION

The risk of men developing myocardial infarction is more compared to women due to various
reasons. It is more likely that the diagnosis of myocardial infarction is neglected due to
certain presenting symptoms like epigastric pain, syncope, vomiting, sweating etc., hence
this study was conducted with an overview of creating awareness regarding the severity of
myocardial infarction along with the advantages of early diagnosis.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

CONSENT

All the authors have declared that written informed consent form was obtained from
all the patients.

ETHICAL APPROVAL

All the authors hereby declare that the study was conducted by the approval of the
institutional ethics committee. (Reg.No — TVMCP/IEC/V PD/2022-2023/03)

REFERENCES

1. Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells GC, Posey LM. Pharmacotherapy:
A pathophysiologic approach: 7th edition: NY: Mc Graw-Hill Book Company: 2008,
Section 2, Chapter 18, Page No 250,252.

2. Longo. L, Fauci AS, Kasper L, Hauser SL, Jameson JL, Lozcalzo J. Harrison’s
principles of internal medicine: 18th edition: NY: Mc Graw-Hill Book Company: 2012;
Part 10, Section 5, Chapter 244, 245, 246 and e33; Page No: 2015-2024, 33-1,
2035-2037.

3. Gerard J. Tortora, Sandra Reynolds Grabowski. Principles of Anatomy and
physiology: 8th Edition: Harper Collins College Publishers. 1996; Unit 4, Chapter 20;
The Cardiovascular System: The Heart; Page No 589.

4. Godara H. Hirbe A. Nassif M. Otepka H. Rosenstock A. The Washington Manual of
Medical Therapeutics: 34 edition: Lippincott Williams and Wilkins: 2013; Chapter 4,
Page No: 126-128, 142, 144, 145, 147, 165.

5. Safiri S, Karamzad N, Singh K, Carson-Chahhoud K, Adams C, Nejadghaderi SA,
Almasi-Hashiani A, Sullman MJ, Mansournia MA, Bragazzi NL, Kaufman JS. Burden
of ischemic heart disease and its attributable risk factors in 204 countries and
territories, 1990-2019. European journal of preventive cardiology. 2022 Jan
1;29(2):420-31

6. Huang KS, He DX, Huang DJ, Tao QL, Deng XJ, Zhang B, Mai G, Guha-Sapir D.
Changes in ischemic heart disease mortality at the global level and their
associations with natural disasters: A 28-year ecological trend study in 193
countries. Plos one. 2021 Jul 9;16(7):e0254459.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ginanjar E, Sjaaf AC, Alwi I, Sulistyadi W, Suryadarmawan E, Wibowo A, Liastuti
LD. CODE STEMI program improves clinical outcome in ST elevation myocardial
infarction patients: A retrospective cohort study. Open Access Emergency Medicine.
2020 Nov 2:315-21

Gupta S, Lakhani KK, Munshi H. A study of risk factors in young patients of acute
coronary syndrome. Int J Contemporary Med Res. 2017;4(10):2144-7

DeVon HA, Mirzaei S, Zégre-Hemsey J. Typical and atypical symptoms of acute
coronary syndrome: time to retire the terms?. Journal of the American Heart
Association. 2020 Apr 9;9(7):e015539.

Savith A. Clinical profile of acute myocardial infarction in elderly patients: A cross-
sectional study. INTERNATIONAL JOURNAL OF SCIENTIFIC STUDY.
2015;3(6):65-8.

Tsao CW, Aday AW, Almarzooq ZI, Alonso A, Beaton AZ, BittencourtMS, Boehme
AK, Buxton AE, Carson AP, CommodoreMensah Y, Elkind MSV, Evenson KR, Eze-
Nliam C, Ferguson JF, Generoso G, Ho JE, Kalani R, Khan SS, Kissela BM,
Knutson KL, Levine DA, Lewis TT, Liu J, Loop MS, Ma J, Mussolino ME,
Navaneethan SD, Perak AM, Poudel R, Rezk-Hanna M, Roth GA, Schroeder EB,
Shah SH, Thacker EL, VanWagner LB, Virani SS, Voecks JH, Wang N-Y, Yaffe K,
Martin SS; on behalf of the American Heart Association Council on Epidemiology
and Prevention Statistics Committee and Stroke Statistics Subcommittee. Heart
disease and stroke statistics-2022 update: a report from the American Heart
Association [published online ahead of print Wednesday, January 26, 2022].
Circulation. doi: 10.1161/CIR.0000000000001052

Prabu S, Thiyaneswaran B, Sujatha M, Nalini C, Rajkumar S. Grid Search for
Predicting Coronary Heart Disease by Tuning Hyper-Parameters. Computer
Systems Science & Engineering. 2022 Nov 1;43(2).

Chaithra N. Applying the Binary Logistic Regression Model for Prediction of the
Ischemic Heart Disease.

Niveditha Alok Swamy, B Kerodi,, M S Mulimani, A P Ambali, S R Raiker. Clinical
profile of myocardial infarction in elderly of rural population. MedPulse International
Journal of Medicine. December 2019; 12(3); 131-133

Sapkal Harish Barsu, Chandrakant Raibhoge, Deshpande Neelima S, Harish
Sapkal. Clinical profile of acute myocardial infarction in the young. MedPulse
International Journal of Medicine. August 2019; 11(2): 148-150.

Negi BD, Katyayani, Kumar D. Clinical profile of patients presenting with acute ST
elevated myocardial infarction presenting at tertiary health care institute of Himachal
Pradesh, India. International Journal of Recent Advances in Multidisciplinary
Research. 2021 January 30;8(1): 6566-6568

Tabatabai S, Bazargani N, Al Hashmi JM. Clinical Profile of Patients Presenting with
Acute Mpyocardial Infarction in United Arab Emirates: A Tertiary Care Center
Government Hospital Experience. Dubai Medical Journal. 2021 Apr 22;4(2):93-9.

Ambali AP, Bomman JV. Clinical profile of 150 elderly patients with acute myocardial
infarction. Hypertension. 2018;36:24-0

Adhikari G, Baral D. Clinical profile of patients presenting with acute myocardial
infarction. Int J Adv Med 2018;5: 228-33.



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Aydin S, Ugur K, Aydin S, Sahin i, Yardim M. Biomarkers in acute myocardial
infarction: current perspectives. Vascular health and risk management. 2019 Jan
17:1-0.

Rathore V, Singh N, Mahat RK, Kocak MZ, Fidan K, Ayazoglu TA, Aydin Karahan
YG, Onk D, Akar E, Yolcu A. Risk factors for acute myocardial infarction: a review.
Ejmi. 2018 Jan;2(1):1-7

Zhang L, Hailati J, Ma X, Liu J, Liu Z, Yang Y, He P, Wulasihan M. Analysis of risk
factors for different subtypes of acute coronary syndrome. Journal of International
Medical Research. 2021 May;49(5):03000605211008326

Dai H, Much AA, Maor E, Asher E, Younis A, Xu Y, Lu Y, Liu X, Shu J, Bragazzi NL.
Global, regional, and national burden of ischaemic heart disease and its attributable
risk factors, 1990-2017: results from the Global Burden of Disease Study 2017.
European Heart Journal-Quality of Care and Clinical Outcomes. 2022 Jan;8(1):50-60

Wagh Y, Wagh S, Gawale Y, Gawale P. Clinical profile of patients presenting with
acute coronary syndromes at tertiary healthcare hospital in Northern Maharashtra.
Asian Journal of Medical Sciences. 2022 Aug 1;13(8).

Shanchay MS, Sultana F, Begum A, Miah MT. Atypical Presentation of Acute
Myocardial Infarction. Journal of Medicine. 2021 Dec 1;22(2):88-94.

Sushritha K, Sharma A, Suman K, Goud PH, Akari S. Epidemiological Study of Risk
Factors in Myocardial Infarction Patients. Journal of Young Pharmacists.
2020;2020(2s):s108.

Islam MN, Chowdhury SN, Rahman MS, Hossain SM. Short Term Complications of
Acute Myocardial Infarction in a Tertiary Hospital. Medicine Today. 2021 Feb
25;33(1):42-4.

Ginanjar E, Sjaaf AC, Alwi |, Sulistyadi W, Suryadarmawan E, Wibowo A, Liastuti
LD. CODE STEMI program improves clinical outcome in ST elevation myocardial
infarction patients: A retrospective cohort study. Open Access Emergency Medicine.
2020 Nov 2:315-21

Ferry AV, Anand A, Strachan FE, Mooney L, Stewart SD, Marshall L, Chapman AR,
Lee KK, Jones S, Orme K, Shah AS. Presenting symptoms in men and women
diagnosed with myocardial infarction using sex-specific criteria. Journal of the
American Heart Association. 2019 Sep;8(17):e012307.

Bahall M, Seemungal T, Khan K, Legall G. Medical care of acute myocardial
infarction patients in a resource limiting country, Trinidad: a cross-sectional
retrospective study. BMC Health Services Research. 2019 Dec;19(1):1-1.

Lindow T, Pahim O, Khoshnood A, Nyman |, Manna D, Engblom H, Lassen AT,
Ekelund U. Electrocardiographic changes in the differentiation of ischemic and non-
ischemic ST elevation. Scandinavian Cardiovascular Journal. 2020 Mar 3;54(2):100-
7.

Ralapanawa U, Kumarasiri PV, Jayawickreme KP, Kumarihamy P, Wijeratne Y,
Ekanayake M, Dissanayake C. Epidemiology and risk factors of patients with types
of acute coronary syndrome presenting to a tertiary care hospital in Sri Lanka. BMC
cardiovascular disorders. 2019 Dec;19(1):1-9.

Gebhard C, Gebhard CE, Stahli BE, Maafi F, Bertrand MJ, Wildi K, Fortier A, Galvan
Onandia Z, Toma A, Zhang ZW, Smith DC. Weather and risk of ST-elevation



34.

35.

36.

37.

38.

39.

40.

myocardial infarction revisited: Impact on young women. PLoS One. 2018 Apr
9;13(4):e0195602.

Gupta S, Lakhani KK, Munshi H. A study of risk factors in young patients of acute
coronary syndrome. Int J Contemporary Med Res. 2017;4(10):2144-7.

Sharma S, Rashid A, Ashraf M, Ismail M, Tanvir M, Sharma P, Ajaz S. Clinical
Profile of Acute Coronary Syndromes (ACS) in North Indian Population: A
Prospective Tertiary Care Based Hospital Study. Annals of International Medical and
Dental Research.;3(5):50.

Seetharama N, Mahalingappa R, Ranjith KG, Veerappa V, Aravindh CL. Clinical
profile of acute myocardial infarction patients: a study in tertiary care centre.

Jacobsen L, Grenne B, Olsen RB, Jortveit J. Feasibility of prehospital identification
of non-ST-elevation myocardial infarction by ECG, troponin and echocardiography.
Emergency Medicine Journal. 2022 Sep 1;39(9):679-84

Puelacher C, Gualandro DM, Glarner N, Lurati Buse G, Lampart A, Bolliger D,
Steiner LA, Grossenbacher M, Burri-Winkler K, Gerhard H, Kappos EA. Long-term
outcomes of perioperative myocardial infarction/injury after non-cardiac surgery.
European Heart Journal. 2023 May 14;44(19):1690-701.

Shehab A, AlHabib KF, Bhagavathula AS, Hersi A, Alfaleh H, Alshamiri MQ, Ullah
A, Sulaiman K, Almahmeed W, Al Suwaidi J, Alsheikh-Ali AA. Clinical presentation,
quality of care, risk factors and outcomes in women with acute ST-elevation
myocardial infarction (STEMI): an observational report from six middle Eastern
countries. Current vascular pharmacology. 2019 Jul 1;17(4):388-95

Baechli C, Koch D, Bernet S, Gut L, Wagner U, Mueller B, Schuetz P, Kutz A.
Association of comorbidities with clinical outcomes in patients after acute myocardial
infarction. 1JC Heart & Vasculature. 2020 Aug 1;29:100558



