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ABSTRACT

Background: Despite major advancements in diagnosis and treatment techniques, sudden cardiac
arrest is still a serious health risk. To maximize the advantages of implantable cardioverter-
defibrillator (ICD) therapy, it is essential to identify those who are more likely to have sudden
cardiac death (SCD). Prohormone (NT-proBNP) is the precursor of BNP (natriuretic peptide) and its
amino terminal fragment. Patients who have higher blood levels of these peptides are at a higher risk
of experiencing an unplanned cardiac arrest.

Objective: The purpose of this study was to assess the importance of BNP levels in order to predict
death from sudden cardiac arrest in patients with left ventricular dysfunction.

Study design: A cross-sectional study

Place and Duration: This study was conducted in Civil Hospital Dow University Karachi from
August 2022 to August 2023.

Methodology: All the participants involved in this research had ST elevation myocardial infarction
(STEMI), complicated by left ventricular systolic failure. Adult patients with acute myocardial
infarction must meet two of the following three criteria: they must have a new or indeterminate left
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Predicting Sudden Cardiac Death In Patients With Left Ventricular Dysfunction Is Critically Dependent On BNP
Levels.

bundle branch block (LBBB) with ST segment elevation greater than 0.1 mV in limb leads or 0.2
mV in precordial leads, or they must experience the typical chest discomfort behind the breastbone
that nitrates can relieve. For five days, a 12-lead ECG was performed every day to guarantee that the
chest leads were positioned consistently. Any irregularities found on the ECG were classified
according to certain standards.

Results: A total of 80 patients were included in this research, of which 60 were females and 20 were
males. The age of the participants ranged from 35 to 80 years. The mean age was 56.8 years. A total
of 61 participants underwent primary percutaneous coronary intervention. However, there were 19
patients who got medical therapy. The mean NYHA for survivors was 2.1 after a follow-up clinical
examination. A follow-up of 95 days was conducted, out of which 10 (12.5%) of the participants
faced life-threatening arrhythmias, 64 (80%) survived, and 6 (7.5%) died because of sudden cardiac
arrest.

Conclusion: BNP levels are a significant and independent predictor of sudden death in patients with
ischemic cardiomyopathy after an acute myocardial infarction.
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INTRODUCTION

Despite major advancements in diagnosis and treatment techniques, sudden cardiac arrest is still a
serious health risk [1]. To maximize the advantages of ICD therapy, it is essential to identify those
who are more likely to have SCD [2]. The primary metabolism of neurohormones occurs as a result
of ventricular strain brought on by high volume and pressure [3]. The brain plays a major role in
these [4]. The ones that have been studied the most are prohormone (NT-proBNP), which is the
precursor of BNP (natriuretic peptide) and its amino terminal fragment [5].

Previous research has shown that peptides can be used to show how a patient's health is progressing
over time, making it easier to figure out how long a patient stays in the hospital and how many die
from heart disease [6, 7, 8]. Patients who have higher blood levels of these peptides are at a higher
risk of experiencing sudden cardiac arrest. According to the majority of these investigations, left
ventricular dysfunction is indicated by noticeably elevated levels of NT-proBNP that are higher than
those of BNP, highlighting the predictive sensitivity of NT-proBNP. This emphasizes the possible
link between ventricular arrhythmia and B-type natriuretic peptides [9]. Increased wall stress in the
left ventricle and systolic or diastolic dysfunction are the causes of the elevation of BNP [10].

The purpose of this study was to assess the importance of BNP levels in order to predict death from
sudden cardiac arrest in patients with left ventricular dysfunction.

METHODOLOGY

Left ventricular systolic failure complicated acute STEMI in all of the study participants. There
were a total of 80 patients involved in this study.

Adult patients with acute myocardial infarction must meet two of the following three criteria: they
must have a new or indeterminate left bundle branch block (LBBB) with ST segment elevation
greater than 0.1 mV in limb leads or 0.2 mV in precordial leads, or they must experience the typical
chest discomfort behind the breastbone that nitrates can relieve. People had to have a higher cardiac
biomarker that showed myocardial injury within the first few hours and show echocardiographic
evidence of left ventricular systolic failure (with a left ventricular ejection fraction of 50% or less).
Increased creatinine, often known as renal impairment, or systemic sepsis, which results in a
nonspecific rise of troponin, are two possible causes of elevated troponin levels. Sample collection
must occur before cardiac arrest.

After being told about the procedures, the patient or a close family member gave their consent. The
patient's or their family member's complete medical history was acquired. A 12-lead surface
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electrocardiogram, a transthoracic echocardiography, a biochemical study, and coronary
angiography were all part of the clinical evaluation that took place. An essential component of the
clinical evaluation was a comprehensive physical examination.

Clinical scoring systems were used to assess patients who had a heart attack and then developed
heart failure. New York Heart Association: This approach assigns a functional status depending on
the degree of physical activity and the severity of symptoms. Class I: No limitations on physical
activity; moderate exertion does not result in extreme exhaustion, palpitations, or shortness of
breath. Class Il: Moderate physical activity limitations; tolerable at rest, but frequent exercise causes
excessive exhaustion, palpitations, or dyspnea. Class Ill: Severe limitations on physical activity;
comfortable at rest, but extreme exhaustion, palpitations, or dyspnea with little exertion. Class IV:
The inability to perform any physical activity without experiencing discomfort; symptoms may
intensify with any type of physical activity and may even continue while at rest.

For five days, a 12-lead ECG was performed every day to guarantee that the chest leads were
positioned consistently. Any irregularities found on the ECG were classified according to certain
standards: ST segment elevation greater than 0.2 mV in precordial leads and more than 0.1 mV in
limb leads An erratic heartbeat is known as an arrhythmia. Every patient was placed on their left
side and had a transthoracic echocardiographic evaluation (19). All of the exam's images were
preserved for future reference, along with the typical ECG. Cardiac biomarkers were assessed at
admission. For the purpose of measuring BNP levels, plasma samples were taken from each patient
in our study throughout the first 48 hours. All of the patients in our cohort who survived and those
who were saved from SCD had extensive follow-up exams, which included evaluations of
palpitations and syncopal episodes and a 12-lead ECG to track the development of ventricular
arrhythmia within ninety days following the onset of MI.

RESULTS

A total of 80 patients were included in this research, of whom 60 were females and 20 were males.
The age of the participants ranged from 35 to 80 years. The mean age was 56.8 years. A total of 61
participants underwent primary percutaneous coronary intervention. However, there were 19
patients who got medical therapy. Table 1 shows the clinical examination of patients. (All the values
are in terms of the mean.)

Table No. 1: clinical examination of patients.

Clinical examination
KILLIP Class 3.2
NYHA 3.2
TIMI risk point 8.4

After a follow-up clinical examination, the mean NYHA for survivors was 2.1. A follow-up of 95
days was conducted, out of which 10 (12.5%) of the participants faced life-threatening arrhythmias,
64 (80%) participants survived, and 6 (7.5%) of the participants died because of sudden cardiac
arrest. Table 2 shows the values of the echocardiographic exam taken at the time of admission and
after survival. (All values are in terms of the mean.)

Table No. 2: echocardiographic exam taken at the time of admission and after survival

Values at the time of admission

Regional wall motion abnormalities 14.1
Left ventricular ejection fraction 42.7
Values after survival

Regional wall motion abnormalities 8.5
Ejection fraction 47.9
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Table number 3 shows the cut-offs points for Pro-B-type natriuretic peptides.

Table No. 3: cut-offs points for Pro-B-type natriuretic peptides

Pro-B-type natriuretic peptide

AUC 70.8%

Cut-off 2.96

P-Value 0.18

Sensitivity 74.1%

Specificity 62.2%
DISCUSSION

One of the main causes of death is acute myocardial infarction (AMI), which continues to have high
mortality and morbidity rates even with recent improvements in diagnosis and treatment [11].
Patients with acute ST-elevation myocardial infarction (STEMI) who have elevated BNP levels
have been linked to a worse prognosis [12]. For patients who are at a high risk of dying from
ventricular arrhythmias, implanted cardioverter-defibrillators (ICDs) are the recommended course of
treatment [13]. ICDs are becoming more widely acknowledged as being more beneficial than
antiarrhythmic drugs for individuals who have survived cardiac arrest or unstable ventricular
tachycardia (VT) [14]. In certain high-risk patients, they seem to be more advantageous than
medication treatments for the primary prevention of sudden cardiac death (SCD).

Our goal was to analyze how BNP improved the identification of high-risk individuals who could
experience sudden cardiac death (SCD) and improved risk assessment in this patient population. We
proved that BNP is a good predictor of SCD in people who have had a ST elevation myocardial
infarction (STEMI) and have decreased left ventricular systolic function [15]. This builds on earlier
research that showed the marker's usefulness as a prognostic diagnostic in people with acute heart
failure. Multiple regression analysis reveals that BNP is an inaccurate risk factor after an acute
myocardial infarction (AMI), although it accurately indicates hospitalization duration and fatality
rates. Over the course of a year, they evaluated a number of indices, including BNP, in a trial
comprising 261 AMI patients in an effort to find important predictors of AMI-related mortality [16].
There are a few, albeit small, studies that link BNP levels to substantial cardiac electrical
abnormalities [17, 18].

With respect to BNP's predictive role in ventricular arrhythmias, researchers found that in addition
to serving as a marker of left ventricular dysfunction, blood BNP levels also work as predictors of
ventricular tachyarrhythmia (VT), with elevated blood BNP levels being associated with a higher
likelihood of VT episodes. Numerous investigations have demonstrated links between changes in
cardiac or systemic autonomic nerve activity and the onset or development of heart failure, as well
as the ventricular arrhythmias that cause potentially fatal cardiac events [19]. Autonomic nerve
function contributes to both positive (compensatory) and negative (detrimental) effects on
cardiovascular diseases and outcomes.

As is well known, the nervous system controls many of the heart's autonomic processes, including
heart rate. However, a number of variables that affect life-threatening cardiac functions collectively
include BNP, left ventricular ejection fraction, and coronary risk factors. To put it another way,
there isn't a single, trustworthy predictor that can accurately predict the outcome of preventative
ICD therapy or arrhythmic mortality. Achieving a more precise risk assessment is essential to
optimizing the benefits of ICD treatment, according to Emmanuel G. et al. [20].

CONCLUSION
BNP levels are a significant and independent predictor of sudden death in patients with ischemic
cardiomyopathy after an acute myocardial infarction.
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