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ABSTRACT

Heart attack (myocardial infarction) takes place when blood flow to the heart is completely or partially
blocked(obstructed). Results in necrosis of heart cells and ischemia. The major risk factors for heart attack PRE
COVID-19 pandemic including modifiable factors such as hypertension, hyperlipidemia, smoking, diabetes
mellitus, obesity, sedentary lifestyle along with non-modifiable factors are age, sex, genetic transfer. Condition
such as smoking, hypertension and diabetes mellitus that majorly increase the risk of coronary heart disease and
subsequent myocardial infarction. After COVID-19 it is evident that infection will directly or indirectly affects
cardiovascular health. This SARS-CoV?2 infects heart muscle cells through ACE2 (angiotensin converting enzyme
2) receptors leading to direct effect on myocardial damage, microvascular thrombosis and endothelial dysfunction.
Both PRE-COVID and POST-COVID heart attacks (myocardial infarction) has similar ischemic mechanisms but
different in triggering the vascular damage and extent of inflammation. For better understanding the long term
heart related diseases continued research is necessary.
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INTRODUCTION

Heart attack, commonly known as myocardial infarction
(M1) it occurs by reduced or complete blockage of blood
flow to the part of myocardium.!! Most of the M
(myocardial infarction) is caused due to coronary heart
disorder. In MI (myocardial infarction) condition the
flow of blood to the heart is reduced and lack of oxygen
supply to the heart occurs. If this continues then heart
cells will damage and leads to cell death. At that time
patients can feel chest tightness and pressure to arms,
neck.” The prolonged ischemia is due to formation of
thrombus over an atherosclerotic plaque leading to heart
cell membrane rupture, scar formation and necrosis,
resulting in heart failure (cardiac dysfunction).r!

Compared to pre covid post covid mortality rate has been
increased to +38%.%2 As per all records mortality has
been increased in post covid at present more deaths
occurring due to heart attacks, all age peoples are affected
in post covid compared to pre covid.

Pre-covid 19

Pre covid syndromes: Symptoms persisting for months
or years after acute infection, including debilitating
fatigue, autonomic dysfunction which can last a long
time.

Unchangeable risk factors
o family tree
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e age
o sex™

Changeable risk factors

High blood pressure (hypertension)
Hyperlipidemia

Cigarette smoking

Diabetes mellitus

social factors, emotional factors
severe obesity

Poor fruit and vegetable intake
Sedentary lifestyle

Drinking habits.?

These listed factors largely contribute to heart attacks.™

Pathophysiology

The acute ischemia in extramural coronary arteries long
lasting for 20 to 40 minutes that causes myocardial
infarction. The blockage of blood flow usually caused by
thrombus that is because of Atherosclerotic plague found
in the coronary arteries. The stoppage of blood to artery
that leads to ischemic conditions in myocardium. The
ischemia starts to damage the heart cells. It results cell
membrane (sarcolemma) breaks down and muscle Fibers
(myofibrils) start to relax.®! The prior mentioned changes
are first microstructural changes in myocardial infarction
(MI) process, followed by mitochondrial abnormalities.
The continuous ischemia results in coagulative necrosis of
heart tissue. The damage starts with deep inside the heart
wall (the sub-endocardium) and then spreads outward to
the outer layer (sub-epicardium) The outer layer (sub-
epicardium) has enhanced collateral circulation, which
prolong its life span. Based on the area(region) of heart
impacted by infarction, the heart function diminishes. Due
to its low regenerative ability of heart muscle, the infected
area cures by scar development. Post-infarction
remodelling occurs by dilation. Enlargement of healthy
heart muscle leading to poor heart performance (or)
cardiac dysfunction.

Smoking

Smoking is one of the major causes for myocardial
infarction (illness and deaths). Prolonged and heavy
tobacco use, more chances for (CHD) coronary heart
disease which causes blockage of blood flow to the heart.
Smoking will affect blood flow to the heart in various
complicated ways. Tobacco consumption will increase
heartbeat and blood pressure (hypertension) and need
more oxygen to the myocardium. Smoking will cause
blood vessels to constrict and narrow and blood supply to
the cardiac muscle is decreased. The combination of
cigarette smoking and cocaine will severely affect heart
function and reduce oxygen supply to heart muscle and
increase need of oxygen this results in the chances of
heart attack.

Hypertension
Hypertension is crucial factor for CHD (coronary heart
disease) and MI (myocardial infarction). High blood

pressure gives more stress to heart and blood vessels this
will damage the arteries if this continues leads to CHD
(coronary heart disease) in which the arteries get blocked
and narrowed. This will increase oxygen demand.
Prolong high blood pressure may causes heart attack.®

Diabetes mellitus

People with diabetes have more risk for getting CHD
(coronary heart disease) heart attack is more common for
diabetic people compared to non-diabetic people.
Diabetes or high blood sugar level are the major risk
factors for death in case of myocardial infarction.
Chronic insulin resistance leads to increased blood sugar
level. Hence secondary hyperinsulinemia occurs.
Reduced insulin sensitivity, high blood sugar level,
elevated free fatty acids results in Generalized oxidative
imbalance and inflammation. All the prior mentioned
factors lead to emergence and atherosclerosis formation
in blood cells and small blood vessel damage it leads to
heart attack.!®)

Fig. 1: Diagram of Heart.
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Blood blockage by thrombus

Ischemia

Heart cell damage

Sarcolemma break

Myofibril Relax

Mitochondrial changes

Necrosis [starts inside]

Spreads outward

Scar formation

Dilation

Cardiac dysfunction

Fig. 2: Flow chart of basic Pathophysiology of heart attack.
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Fig. 3: Flow chart of basic risk factor Pathophysiology of heart attack.

Post covid 19
Post covid syndromes

e Alpha-CoV

e Beta-CoV

¢ Gamma-CoV
e Delta-CoV®

Pathophysiology

Researchers think that covid 19 cause heart problems in
various mechanisms but still studies on it is going on. In
that some of the reasons are Cytokine-related tissue

damage,

Microthrombi,  when  viruses infect

cardiomyocytes, they can cause direct injury to the
myocardium.

Covid 19 causes severe inflammation in heart due to
release of hormone called catecholamines (stress
hormone) this inflammation causes broken heart
syndrome which leads to heart attack (myocardial
infarction).F"!

People with Pre-existing heart conditions has
chronic inflammation, when infected with covid-19
an additional intense inflammatory response occurs.
This extreme inflammation damages the blood
vessels. This promotes the formation of
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atherosclerotic plaque. this results heart attack and
some other cardiovascular complications.®*"!

Post-acute
including
Cardiovascular Outcomes

e Direct Viral Invasion

One of the main mechanisms of post-acute, COVID-19
cardiovascular injury is direct viral invasion. SARS-
CoV2 is capable of infecting both heart and endothelial
cells via ACE2 receptors, and this mechanism directly
injures the myocardium and vascular endothelium. This
leads to structural injury of the Cardiac muscle and
tunica intima, with subsequent apoptosis, necrosis, and
vascular barrier dysfunction. Consequently, patients may
experience myocardial injury that occurs long-term after
the acute phase of the infection, with lasting effects of
myocardial inflammation, myocardial scarring, and
decreased myocardial contractility.’**?

sequelae  of SARS-CoV-2/COVID-19,

e Lung Complications

Subsequent the acute phase of COVID-19, residual lung
complications continues to put considerable stress on the
cardiovascular system, exacerbating chronic

Catecholamine release
Broken heart syndrome

Myocardial infarction

(3)

Pre-existing heart disease
+ COVID Inflammation

Blood vessel damage

Atherosclerotic plaque

Heart attack & cardiovascular

Complications

®)

cardiopulmonary injury and resultant cardiovascular
effects. Conditions such as pulmonary hypertension and
decreased gas exchange lead to chronic hypoxia, which
stresses the right ventricle to augment circulation. This can
lead to right side myocardial failure and additional stress
on an already-diseased cardiovascular system. Lastly,
hypoxia leads to increased systemic inflammation and
oxidative stress thereby leading to a cycle of
cardiopulmonary injury. 5

e Cardiovascular from Acute

COVID-19

The combination of viral infection, inflammation, ACE2
dysregulation, pulmonary effects, and the stress of
ventilation can lead to a wide array of cardiovascular
diseases. The clinical manifestations can encompass
coronary artery disease, myocarditis, heart failure as well
as thromboembolic events such as pulmonary embolism
and deep vein thrombosis. Furthermore, autonomic
dysfunction has been noted, with POTS appearing as a
common sequela of COVID. Patients who are already at
high risk of arrhythmia will also carry arrhythmic risk
from structural injury and altered electrophysiologic
properties in the myocardium.["*"

Consequences

Lung complications
Hypoxia

Right side heart failure

Chronic cardiopulmonary injury

“)
Direct viral invasion
via ACE2 receptors
Myocardial & endothelial injury
Scarring
Contractility
HEART ATTACK

(6)

Fig. 4: Flow chart of Post covid heart attack Pathophysiology.
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Fig. 5: Flow chart of Post covid heart attack Pathophysiology.

Combined Acute COVID Effect (ACE2 dysregulation +

Pulmonary stress + viral Infection
Myocarditis
Heart failure
Thromboembolic Events

Arrhythmia

(7)

Diagnostic conditions in post covid patients
1. Pulmonary embolism
2. Kidney failure

3. chronic myocardial injury
4. septicemia
5. cardiac shock.l™®

RESULT
Comparative Analysis of Myocardial Infarction Heart Attack (Heart Attack) Cases and Deaths in India: Pre-COVID vs
POST —-COVID.
Pre- Post-
Age Group | Sex Pre-COVID | Post:COVIDMI | Change | -y ip | covip Reference
MI Cases Cases (%)
Deaths Deaths
Included in total
<45 years Male NR young ACS +75% NR NR [20]
(male NR)
<45years Female 180 420 +133% | NR NR [20]
45-49years Male NR NR NR NR NR [21]
>60 years Male NR NR NR NR NR [22]
All ages All 25,418 16,414 -35.4% | NR NR [21]
AlLPC) | Al Morality 1.2 r'\"i'g{]z"r"ty OR=1.97 ' NR Reported 1 23]
All (STEMI) | All g%%fo';ma“ty gi)%or;ma“‘y ¥38% | 5.8% 8.0% [22]

Note: NR- Not reported

CONCLUSION

Heart attack is one of the major causes for illness and
deaths and immediate medical attention is required.
Covid-19 has the significant impact on cardiovascular
health, increase in heart attack cases in post covid period
compared to pre covid. One of the main reasons for
increase in heart attack during pandemic is late
treatment. Many people did not reach hospital for
treatment because of covid 19 exposure worldwide, so
late diagnoses lead to rise in heart attack in post covid
period.

Covid 19 is one of the risk factor for heart attack. Heart
attacks can be prevented by immediate hospitalization if
any symptoms observed and by following the heart-

healthy lifestyle, regular physical activity ( walking,
running, active in sports), stress management, balanced
nutritious diet and by avoiding smoking, alcohol and fast
food, junk food. Regular health checkup (heart health) is
done and for infected people continued monitoring of
cardiac health is important.
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e  TNF-a— Tumor Necrosis Factor-Alpha Montani D, Dorfmiller P, et al. (Immune

dysregulation and endothelial dysfunction in

REFERENCES pulmonary arterial hypertension: a complex

1. Thygesen K, Alpert JS, White HD, Jaffe AS, Apple interplay). Circulation, 2014; 129: 1332-1340.

FS, Galvani M, et al. (Universal definition of  16. Sumawardhani NY, Putra ICS, Kamarullah W,
myocardial infarction). Circulation, 2007; 116(22): Afrianti R, Pramudyo M, Igbal M, et al.
2634-2653. (Cardiovascular disease in post-acute COVID-19

2. Ojha N, Dhamoon AS. (Myocardial infarction. In: syndrome: a  comprehensive  review  of
StatPearls). Treasure Island (FL): StatPearls pathophysiology and diagnosis approach). Rev
Publishing: 2024. Cardiovasc Med, 2023; 24(1): 28.

3. Reimer KA, Jennings RB, Tatum AH. (Pathobiology ~ 17. Khaloo P, Shagdan A, Ledesma PA, Uzomah UA,
of acute myocardial ischemia: metabolic, functional Galvin J, Ptaszek LM, et al. (Distinct etiologies of
and ultrastructural studies). Am J Cardiol, 1983; high-sensitivity ~troponin T elevation predict
52(2): 72A-81A. different mortality risks for patients hospitalized

4. Prescott E, Hippe M, Schnohr P, Hein HO, Vestho J. with COVID-19). Int J Cardiol, 2022; 351: 118-125.
(Smoking and risk of myocardial infarction in 18, Mechanic OJ, Gavin M, Grossman SA. (Acute
women and men: longitudinal population study). myocardial infarction). In: StatPearls. Treasure
BMJ, 1998; 316(7137): 1043-1047. Island (FL): StatPearls Publishing, 2025.

5. Moliterno DJ, Willard JE, Lange RA, Negus BH,  19. Murugan J, et al. (Gender differences and incidence
Boehrer JD, Glamann DB, et al. (Coronary-artery of young acute coronary syndrome in pre and post
vasoconstriction induced by cocaine, cigarette COVID pandemic). IJCDW Conference Abstracts,
smoking, or both). N Engl J Med, 1994; 330(7): 2023.

454-459. 20. Zachariah G, et al. (Changing pattern of admissions

6. Hegazy MA, Mansour KS, Alzyat AM, Mohammad for acute myocardial infarction in India during the
MA, Hegazy AA. (Myocardial infarction: risk COVID-19 pandemic). Indian Heart J, 2021.
factors, pathophysiology, classification, assessment 21, Jabir A, et al. (COVID-19 infected ST elevation
and management). Cardiol Res Rep, 2022; 4(5). myocardial infarction in India COSTA INDIA).

7. Stevens RJ, Coleman RL, Adler Al, Stratton IM, Indian Heart J, 2023.

Matthews DR, Holman RR. (Risk factors for 22 GuptaR, etal. (Influence of COVID-19 pandemic in
myocardial infarction case fatality and stroke case India on coronary artery disease clinical presentation
fatality in type 2 diabetes: UKPDS 66). Diabetes and outcomes. CathPCI registry analysis, 2023.
Care, 2004; 27(1): 201-207.

8. Basu-Ray I, Vagar S, Soos MP. (Cardiac
manifestations of coronavirus COVID-19). In:
StatPearls. Treasure Island (FL): StatPearls
Publishing; 2024.

9. Giustino G, Croft LB, Oates CP, Rahman K, Lerakis
S, Reddy VY, et al. (Takotsubo cardiomyopathy in
COVID-19). J Am Coll Cardiol, 2020; 76(5):

628 — 629.

10. Chatterjee NA, Cheng RK. (Cardiovascular disease
and COVID-19: implications for prevention,
surveillance and treatment). Heart, 2020; 106(15):

1119-1121.

11. Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di
Napoli R. (Features, evaluation and treatment of

WWW.Wjpmr.com Vol 12, Issue 4,2026. | SO 9001:2015 Certified Journal | 28




