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ABSTRACT

Atrial fibrillation (AF) is the predominant cardiac arrhythmia seen in humans, regardless of the
presence or absence of underlying structural heart disease. The increasing incidence of AF may be
attributed mostly to the progressive aging of the population. AF is shown to be present in around 35%
of those diagnosed with stable coronary artery disease (CAD), making it the second most common co-
morbidity in patients with AF. Episodes AF have the potential to trigger the onset of an acute
coronary syndrome (ACS) due to the heightened myocardial oxygen demand associated with
increased tachycardia. Cardiac damage and atrial remodeling caused by ACS have been shown to
directly cause AF. Percutaneous coronary intervention (PCI) is often used to treat individuals with AF
who also have CAD due to the same risk factors between the two conditions. The development of
AF in this setting may be effected by various factors, including elevated atrial pressure, ischemia,
high left ventricular end-diastolic pressure, reduced atrial perfusion, glycolytic anaerobic pathways,
inflammation, abnormalities in autonomic regulation, neurohumoral factors and other relevant factors.
These factors have been observed to contribute to the development of AF in other critical illnesses as
well. It was hypothesized that the prognostic and prevalence significance of AF after AMI would shift
as a result of improvements in reperfusion methods and modern treatment with statins, antiplatelet
medication and ACE inhibitors.
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Introduction

In the progression of acute myocardial infarction (AMI), pallor of the myocardium is the initial
observable change. It manifests itself no earlier than 12 hours after the initiation of irreversible
ischemia (Burke and Virmani 2007). AF is the most prevalent arrhythmia of the sustained ventricle
(Kea et al., 2016). The increasing prevalence of AF may be ascribed to the growing population of
older individuals and the widespread occurrence of comorbidities (Garg et al., 2018). PCI is often used
in patients with both AF and CAD due to the existence of similar risk factors between these two
conditions (Sutton ef al., 2016).

Pathophysiology of Atrial fibrillation AF

Complex atrial abnormalities are attributed to several factors, including hypo contractility,
stretch-induced fibrosis, lipid infiltration, vascular remodeling, ischemia, ion-channel failure calcium
instability and inflammation. All contribute to the exacerbation of ectopy and conduction disturbances,
the promotion of atrial hypercoagulability associated with AF, and an increased propensity to
maintain and develop AF. Hypo contractility decreases the magnitude of local endothelial shear stress,
leading to an upregulation of plasminogen activator inhibitor expression. Conversely, inflammation
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induced by ischaemia either stimulates the shedding of endothelial cells or augments the expression of
endothelial adhesion molecules, ultimately exposing tissue factors to the bloodstream. Many of these
mechanisms are exacerbated by AF, which could potentially account for its progressive nature
(Hindricks et al., 2020).

Patterns of AF

1. The first diagnosis of Atrial fibrillation AF: AF that has not been previously diagnosed,
regardless of the arrhythmia's duration or the severity of symptoms associated with AF (Kirchhof et
al., 2016).

2. Paroxysmal AF is often characterized by episodes that spontaneously resolve within a duration of
forty-eight hours. Some episodes of AF may last for up to a duration of seven days. Episodes of
AF that undergo cardioversion should be categorized as paroxysmal within a period of seven days
(Kirchhof et al., 2016).

3. Persistent AF: AF persisting for a duration exceeding 7 days, encompassing episodes terminated
via cardioversion (either with medications or direct current cardioversion) after at least 7 days
(Kirchhof et al., 2016).

4. Long-standing persistent AF refers to a condition in which it is anticipated that AF would
continue for a minimum duration of one year. In such cases, a rhythm management approach is
initiated (Kirchhof et al., 2016). Permanent AF: AF that is recognized by the doctor and the
patient (Kirchhof et al., 2016).

Incidence of AF in STEMI

The prevalence of AF ranges from 2% to 23% according to a study cited as Gonzalez-Pacheco
et al.,, (2015). Additionally, individuals who have had a myocardial infarction have a 60% to 77%
higher probability of developing new-onset AF, as shown in reference (Krijthe er al, 2013).
Furthermore, AF itself has been associated with an increased susceptibility to ST-STEMI or non-
STEMI ACS. The user's text is already academic and does not require any rewriting.

The treatment approaches for patients diagnosed with AMI have undergone substantial
changes over the last three decades. This transformation may be attributed to the widespread use of
reperfusion therapy, which includes the administration of fibrinolytic drugs, as well as the increasing
utilization of primary PCI as a treatment modality. Currently, the latter is regarded as the gold standard
of treatment for AMI in centers that possess the necessary infrastructure, logistics, and expertise.
However, in regions where transport delays are substantial, thrombolysis is the preferred initial
treatment followed by transfer (Armstrong, 2006; Ting et al., 2007).

Comparable rates of AF were observed in patients with AMI who underwent primary PCI. As
an illustration, Kinjo et al. (2003) published results from the Osaka Acute Coronary Insufficiency
Study (OACIS), which comprised 2475 patients who underwent PCI treatment within a 24-hour
period. Atrioventricular failure was observed in 12% of the patients in this study.

Particular attention was paid by the Cooperative Cardiovascular Project to the incidence of AF
in elderly patients with AMI (Rathore et al.,, 2000). Achieving a cumulative incidence of 22.1%, AF
was present in these patients, with nearly half of the patients developing the condition during their
hospitalization and the remaining half presenting with AF upon admission. Several epidemiological
studies have documented a higher prevalence of AF in the elderly, which is consistent with the high
incidence of AF among senior AMI patients (Nantsupawat ef al., 2013).

It has been reported that AF incidence ranges from 2.3% to 21% when impeding AMI.
Significantly reduced incidence of AF has been linked to the widespread implementation of
interventional coronary revascularization (PCI), particularly in the acute phase. As anticipated, clinical
trials assessing the impact of ACE, AT Il-inhibitors, or b-blockers on mortality and morbidity in
patients with AMI observed that these pharmacological therapies caused the least incidence of AF in
the context of AMI. However, the late onset of AF remained the most significant consequence of this
therapeutic approach. Anticipated is the continued prevalence and challenge of AF as a consequence
of AMI, given the aging of our population (Schmitt ez al., 2009).
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Mechanism of Atrial fibrillation AF During AMI

ACS can be precipitated by AF paroxysms, and ACS-related myocardial damage and atrial
remodeling can induce AF (Dzeshka et al, 2015). AMI can be predisposed to in the absence of
atherosclerotic plaque rupture due to two mechanisms: thromboembolic event-induced coronary
occlusion or an imbalance between myocardial oxygen delivery and demand resulting from an
irregular and tachycardic heart rate (Li-Saw-Hee et al., 2001; Thygesen et al., 2018).

The pathogenesis of AF that arises after AMI has several components. Several factors may lead
to the development of atrial ischemia, inflammation (pericarditis), and abnormalities in hemodynamics
(atrial strain and dilation) (Andrade et al., 2014). Following substantial ventricular damage, there is an
increase in end-diastolic volume and pressure, leading to higher atrial pressure and wall strain. This
elucidates the intimate association between heart failure and AF within the framework of MI, hence
amplifying the susceptibility to AF (Schmitt ez al., 2009).

The results of the angiographic examination indicated that the occurrence of AF was more likely
to happen in cases of inferior myocardial infarction when there was an occlusion in the proximal left
circumflex artery, regardless of the presence of right coronary artery disease. Additionally, the
presence of impaired perfusion in the AV nodal artery further increased the likelihood of AF
recurrence (Alasady ef al., 2011).

Among a cohort of 266 patients, it was shown that the occurrence of atrial arrhythmias was only
seen in all 12 persons who had inferior infarction. In the majority of these patients, it was seen that the
sinus node artery was situated distal to the site of blockage in the right coronary artery. This finding
suggests that sinus node ischemia might potentially play a role as a contributing cause (January et al.,
2014).

AF may be caused by infarction or ischemia of the left atrium. Furthermore, considering that the
sinus node artery emerges in nearly 90% of cases from the AV nodal artery and 55% from the right
coronary artery, respectively, their potential contribution to the development of atrioventricular
arrhythmias during RV infarction cannot be disregarded. Similar to ill sinus syndrome, bouts of
tachycardia can be induced by sinus node ischemia and dysfunction, which increases the likelihood of
atrial flutter, junctional rhythms, and ectopic activity (Siu et al., 2007).

The onset of AF during myocardial infarction (AMI) may also be predicted by PR-segment
displacement on a 12-lead electrocardiogram (ECG) (Pizzetti et al., 2001). Other risk factors that
might contribute to the development of the condition include older age, the existence of congestive
heart failure, blockage of the right coronary artery (RCA), three-vessel coronary disease, anterior Q-
wave myocardial infarction, previous myocardial infarction, and prior coronary artery bypass graft
(Schmitt et al., 2009).

Consequences of AF During AMI

The progression of AF leads to the absence of atrial contraction and the occurrence of fast,
irregular cardiac rhythms. Consequently, this condition results in compromised diastolic filling and
heightened demand for myocardial oxygen. The contraction of the atria plays a significant role in the
process of ventricular filling, especially in hearts that are experiencing failure. In the context of the
ischemic canine heart, the experimental induction of AF was seen to result in a decrease in cardiac
output, a decline in mean aortic pressure, and a drop in mean myocardial blood flow (Saglietto et al.,
2022). As AF worsens heart failure, the cycle may continue, increasing the likelihood of a further
downward spiral. Both contribute to an elevated risk of ventricular arrhythmias and ischemia load.
Patients with AF who have an AMI have a much greater in-hospital death rate compared to those
without AF (Jons et al, 2011). Some evidence suggests that AF may increase the likelihood of VF
(Sankaranarayanan et al., 2008). Patients with heart failure symptoms and greater infarcts are more
likely to develop AF. The detrimental effects of AF have been shown in large-scale experiments to be
unrelated to any other factors (Schmitt et al., 2009, Crenshaw et al., 1997).

AF in STEMI guidelines

Patients with AF are more likely to suffer from many medical conditions at once (Batra et al.,
2016). Most people may live with the arrhythmia without any special therapy beyond anticoagulation.
Acute hemodynamic instability need immediate medical attention. There is minimal evidence
demonstrating preferences for rate control over rhythm control in this context (Nilsson et al., 2010)
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Although AF should be treated with electrical cardioversion, it often returns soon after. Amiodarone is
the only antiarrhythmic medication effective for controlling rhythm in the acute setting (Schmitt ez al.,
2009). Beta-blockers are effective in controlling heart rate (Gorenek ef al., 2014). Rate control is more
safely obtained with intravenous digoxin with or without simultaneous intravenous amiodarone
therapy in individuals with substantial myocardial injury or severe LV dysfunction (Gorenek et al.,
2014) .

The co-administration of intravenous digoxin with amiodarone requires careful monitoring due
to the potential for increased digoxin blood concentrations, which may lead to digoxin toxicity.
Several studies have been conducted to investigate the possible impact of beta-blockers, ACE
inhibitors/ARBs, and early-onset statin medication on the risk of developing new-onset atrial
fibrillation. However, it is important to note that the findings of these studies are not uniformly
consistent (Schmitt ez al., 2009). It is important to provide effective and consistent oral anticoagulation
to patients who have AF and are at risk for thromboembolism. The prognosis of patients who are
diagnosed with AF subsequent to a STEMI is comparatively worse when compared to those who
maintain a normal sinus rhythm. This holds true for both the immediate and extended periods of time
(Batra et al., 2016, Jabre ef al., 2011). Increased rates of reinfarction, stroke, heart failure, and perhaps
sudden cardiac death have all been linked to the presence of AF (Schmitt et al., 2009; Batra et al.,
2016). Stroke rates are considerably greater during long-term follow-up in patients who have
transitory, self-terminating AF after a STEMI (Batra et al., 2016).

The care of patients with AF after ACS and/or PCI in the post-procedural period.

When making a decision about the appropriateness of using combination antithrombotic
medication in individuals with AF who are experiencing ACS or having PCI, it is crucial to carefully
consider the advantages and disadvantages associated with this treatment approach. Specifically, one
must evaluate the potential benefits in terms of reducing the risk of ischemic stroke or systemic
embolism, coronary ischemia events, as well as the potential drawbacks linked to bleeding caused by
antithrombotic treatment (Lip et al., 2018). There is a considerable reduction in heavy bleeding (and
ICH) with dual antithrombotic treatment consisting of an OAC (ideally a NOAC) and a P2Y12
inhibitor (preferably clopidogrel). However, current data shows that certain AF patients following a
recent ACS or undergoing PCI, particularly those at elevated risk of ischemic episodes, might benefit
from at least a brief term of triple treatment (e.g., 1 week) (Gargiulo ef al., 2019, Potpara et al., 2020).

For the first 12 months after PCI for ACS, or the first 6 months following PCI in patients with
CCS, dual therapy with OAC plus an antiplatelet medication (ideally clopidogrel) is indicated
(Neumann et al., 2018) After then, if there have been no more ischemic episodes, OAC monotherapy
should be maintained (regardless of the kind of stent used). OAC monotherapy is also advised for
individuals with AF and CAD who have been symptom-free for 1 year without intervention (i.e.,
"stable") (Yasuda et al., 2019).

In patients diagnosed with AF who have surgical coronary revascularization, it is recommended
to promptly reinstate oral anticoagulant (OAC) medication if bleeding is well managed. This may be
accompanied by the addition of clopidogrel, while the administration of triple therapy should be
avoided (Yasuda et al., 2019). Myocardial ischaemia symptoms may be made worse by uncontrolled
ventricular rate in AF, which may lead to or aggravate the development of HF. A beta-blocker or a
rate-limiting calcium antagonist might be effective medications. Acute cardioversion may be
necessary in cases of hemodynamic instability. Rhythm management with vernakalant, flecainide, or
propafenone is contraindicated in individuals with established CAD (Hindricks ef al., 2020).

Abbreviations

AF Atrial fibrillation

CAD Coronary artery disease

ACS Acute coronary syndrome

PCI Percutaneous coronary intervention

AMI Acute myocardial infarction

OACIS Osaka Acute Coronary Insufficiency Study
OAC Oral anticoagulant
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