
 

_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: drimdadullah650@gmail.com; 
 
Cite as: Chaudhry, Raheel, Arhum Mahmood, Imdad Ullah, Evelyn Pineiro Urra, Mohd Diya Masmoum, Anfal Atif, Lazaro H. 
Cabrera, and Hassan Ahmed. 2024. “Heart Failure: Causes, Symptoms, and Management Strategies”. Journal of Advances in 
Medicine and Medical Research 36 (8):335-45. https://doi.org/10.9734/jammr/2024/v36i85551. 
 

 
 

Journal of Advances in Medicine and Medical Research 
 
Volume 36, Issue 8, Page 335-345, 2024; Article no.JAMMR.121519 
ISSN: 2456-8899, NLM ID: 101711724  
(Past name: British Journal of Medicine and Medical Research, Past ISSN: 2231-0614,  
NLM ID: 101570965) 

 

 

Heart Failure: Causes, Symptoms, and 
Management Strategies 

 
Raheel Chaudhry a, Arhum Mahmood b, Imdad Ullah c*,  

Evelyn Pineiro Urra d, Mohd Diya Masmoum e, Anfal Atif f, 

Lazaro H. Cabrera d and Hassan Ahmed f 
 

a Baylor College of Medicine, Houston, USA. 
b Henry Ford Health System, Detroit, USA. 

c Khyber Medical College, Pakistan. 
d Universidad de Ciencias Médicas de Cienfuegos, Cienfuegos, Cuba. 

e Alfaisal University, Riyadh, Saudi Arabia. 
f Dow Medical College, Karachi, Pakistan. 

 
Authors’ contributions 

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

DOI: https://doi.org/10.9734/jammr/2024/v36i85551  
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/121519  

 
 

Received: 12/06/2024 
Accepted: 14/08/2024 
Published: 21/08/2024 

 
 

ABSTRACT 
 

Cardiac failure (HF) is a multifaceted clinical center described by the incapacity of a heart to 
sufficiently pump blood leading to inefficient perfusion of tissues. It has two main categories that 
are represented by ejection fraction: Heart Failure with Reduced Ejection Fraction (HFrEF), or 
Heart Failure with Preserved Ejection Fraction (HFpEF). The following review is a summary of 
research on the diverse causes, symptoms as well as management approaches involved in heart 
failure. Heart disorder comes about as a result of the following factors: coronary artery disease, 
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hypertension, cardiomyopathy, valvular heart diseases, arrhythmias, and congenital heart defects 
the main symptoms include shortness of breath, weariness/tiredness, and swelling of the feet 
among others. Management strategies cover lifestyle modifications, medicines using treatment 
(e.g. diuretics, ACE inhibitors, beta-blockers), and further treatments like cardiac resynchronization 
therapy (CRT) consisting of implantable cardioverter defibrillators (ICDs) along with mechanical 
circulatory support (MCS); however, there is also heart transplant aside them.’ Future progression 
in genetic treatment gene therapy, as well as stem cell study, sounds promising over improving 
results obtained from HF treatment. 
 

 
Keywords: Heart failure; symptoms of heart failure; HFpEF. 
 

1. INTRODUCTION 
 
In recent years, the understanding and 
management of heart failure (HF) have 
significantly evolved, particularly with the 
introduction of advanced therapies and 
personalized medicine. The 2021 European 
Society of Cardiology (ESC) guidelines, along 
with recent studies from 2023 and 2024, highlight 
several emerging trends and therapeutic 
approaches that are crucial to incorporate into a 
comprehensive review of HF management [1]. 
 
The inability of the heart to pump blood 
effectively to meet the metabolic needs of the 
body characterizes heart failure. There is a 
clinical syndrome that is complex and develops 
because of structural or functional deficiencies in 
ventricular filling and ejection of blood [2]. Based 
on ejection fraction, HF is usually separated into 
two major types; HFpEF, in which the proportion 
is preserved, and HFrEF, where it is diminished. 
Heart Failure with Reduced Ejection Fraction 
commonly referred to as systolic heart failure, is 
the condition where patients experience a 
weakened heart muscle that fails to contract 
forcefully. Similarly, Heart failure with preserved 
ejection fraction is also called diastolic heart 
failure and it describes a heart muscle that has 
become stiff and noncompliant such that it lacks 
proper relaxation during filling [3]. 
 
Heart failure is very important when it comes to 
public health. It results in many deaths and 
illnesses internationally, affecting around 26 
million individuals. In the US, 6 million people are 
affected by this disease and 1 million 
hospitalization cases are attributed to this 
condition [4]. The problem is placed on 
healthcare systems because repeated 
admissions to hospitals are expensive, complex 
medical treatments are required for a long time, 
and advanced therapies must be carried out. 
This also means that there are more elderly 
people who suffer from diseases like high blood 

pressure, diabetes, and obesity, leading to an 
increased incidence rate of heart failure [5]. 
 
This article reviews the current information on the 
causes, symptoms, and treatment of heart failure 
with a focus on recent inroads and remaining 
hurdles. It intends to consolidate current 
research that is new as well as clinical guidelines 
to improve comprehension about the disease 
condition and show the way for future 
management and cure directions. 
 

2. CAUSES OF HEART FAILURE 
 
Coronary Artery Disease (CAD): Coronary 
artery disease (CAD) is still the major cause of 
heart failure (HF) all over the world. CAD is a 
condition where there is a buildup of fat deposits 
in the arteries of the heart muscle thus limiting 
blood supply to this area. The underlying process 
involves injury to the endothelium, accumulation 
of fats, inflammatory responses, and plaque 
development occasionally complicated by 
thrombus growth following rupture [6]. 
Significance of CAD in HF Development 
Myocardial ischemia and infarction causes 
cardiomyocyte loss, myocardial fibrosis, and 
consequent ventricular remodeling, with dilation 
and hypertrophy within this remodeling 
compensating for the initially lost contractile 
function yet culminating in systolic dysfunction 
and HF [7]. The research revealed that the 
likelihood of getting heart failure among CAD 
patients is higher than myocardial infarction 
serving as a crucial cause for HF [8]. 
 
Hypertension: Older people are at a higher risk 
of heart failure due to hypertension. When the 
blood pressure rises chronically, it forces the left 
ventricle to pump against an increased 
resistance thereby causing a condition known as 
left ventricular hypertrophy (LVH). Yet with time, 
this state can turn out to be quite harmful – it 
requires more oxygen from the heart muscles, 
they become stiff and their relaxing ability is 
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impaired leading to diastolic dysfunction as well 
as heart failure with preserved ejection fraction 
(HFpEF) [9]. In demonstrating the substantial 
association of hypertension to HF, the 
Framingham Heart Study showed that 
hypertension is markedly associated with both 
HFpEF and HFrEF increase in risk substantially 
[10].  
 
Cardiomyopathy: Cardiomyopathy includes 
several diseases that affect the heart muscle; 
these can be grouped under three headings: 
dilated cardiomyopathy, hypertrophic 
cardiomyopathy, and restrictive cardiomyopathy. 
Dilated cardiomyopathy features ventricular 
enlargement and depressed systolic function, 
often having an unknown cause however can 
have an etiology like viral infections, alcoholism, 
and chemotherapy among others [11]. 
Hypertrophic Cardiomyopathy (HCM) is 
characterized by an asymmetrical growth of the 
ventricles, mainly the septum, causing an 
impediment to outflow and poor diastolic 
performance. HCM is often inherited, resulting 
from changes in sarcomeric proteins [12]. An 
uncommon type of heart disease called 
restrictive cardiomyopathy makes it difficult for 
the heart to expand properly because its walls 
become stiff during filling; it is typically 
associated with diseases that infiltrate muscle 
between cells, such as amyloidosis or 
sarcoidosis [13]. Such illnesses lead to heart 
failure (HF) by reducing the ability of the heart 
pumps to eject blood into the rest of body parts 
(cardiac output), irregular heart rhythms 
(arrhythmias), and swelling. 
 
Valvular Heart Disease: HF often has valvular 
heart disease underlying it. Such conditions can 
include aortic stenosis, mitral regurgitation, and 
mitral stenosis. Nishimura & Otto [14] point out 
that if not treated, it may evolve into LVH and 
subsequently HFCLVD due to increased 
afterload triggered by aortic stenosis. On the 
other hand, when the mitral valve leaks, it causes 
congestive heart failure by overloading ventricles 
thus leading to systolic dysfunction in the left 
ventricle of the human heart. Both conditions 
disrupt the normal functioning of the heart 
leading to heart failure. To prevent valvular heart 
disease from progressing to heart failure, one 
must go for surgical interventions such as valve 
replacement or repair [15]. 
 
Arrhythmias: HF is affected by arrhythmias 
significantly, with atrial fibrillation (AF) being a 
particularly notable contributor. Efficient 

ventricular filling is compromised by fast, 
abnormal atrial contractions in AF that therefore 
decrease the amount of blood that is pumped by 
the heart. According to January et al., [16] if it 
persists over time this may lead to 
cardiomyopathy due to the overworking of the 
heart which causes it to dilate and lose its 
strength. For example, research like the AFFIRM 
trial has shown that AF management is important 
for preventing HF. This highlights the necessity 
of maintaining heart rate by controlling it or using 
rhythmograms [17]. 
 
Congenital Heart Disease: Congenital heart 
disease (CHD) refers to heart defects that are 
present at birth and include ventricular septal 
defects (VSD), atrial septal defects (ASD), and 
tetralogy of Fallot. These alterations in normal 
blood flow due to the defects can cause 
increased effort for the heart muscle, leading to 
heart failure when not managed early. There 
have been significant improvements in survival 
rates and long-term outcomes for people with 
CHD due to advances in pediatric cardiology, yet 
some still run the risk of HF development later in 
life after residual cardiac enzyme deficiencies or 
other surgical interventions’ effects [18,19]. 
 
Other Causes: Infections, endocrine disorders, 
and toxins are other factors that can cause HF. 
Viral infections usually make the heart muscles 
inflamed hence leading to myocarditis (acute HF) 
and sometimes cardiomyopathy which will be 
chronic [20]. In addition, among the diseases 
causing heart failure are endocrine disorders 
including diabetes mellitus and hyperthyroidism. 
Myocardial fibrosis with dysfunction is a feature 
of diabetic cardiomyopathy while diabetes 
mellitus may accelerate atherosclerosis 
according to Kenny and Abel [21]. Increased 
metabolic demand and heart rate possibly lead to 
HF through hyperthyroidism. This is worsened by 
toxic cardiomyopathy that comes after 
myocardial damage caused directly by toxins 
such as alcohol, and chemotherapy drugs among 
others [22,23]. 
 

3. SYMPTOMS OF HEART FAILURE 
 
Dyspnea: One of the most notable as well as 
disturbing symptoms of heart failure (HF) is 
feeling short of breath also known as dyspnea. 
Various factors are responsible for this dyspnea 
in cases of HF and they include heart as well as 
lung factors. Initially, dyspnea is present during 
exertion (hardly breathing while working) due to a 
decrease in cardiac output that would have 
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otherwise permitted an increase in the heart’s 
ability to raise its total workload [24]. The 
reduced cardiac output results in higher 
pulmonary capillary pressures which lead to 
increased pulmonary congestion as well as a 
reduction in lung compliance. With the 
progression of HF, dyspnea may be present at 
rest indicating an advanced state of left 
ventricular dysfunction accompanied by 
significant pulmonary congestion [25]. It is well 
documented in clinical literature that the 
increasing severity of dyspnea parallels the 
extent of pulmonary congestion and left atrial 
pressure [26]. 
 
Fatigue: Tiredness is yet another usual and 
weakening sign for HF. There are complex 
reasons for fatigue associated with HF: these are 
greatly reduced cardiac output, bad oxygen 
delivery to the peripheral tissues, and muscle 
atrophy [27]. Diminished blood flow to the 
skeletal muscles results in the early onset of 
anaerobic metabolism leading to the build-up of 
metabolic waste products that cause fatigue 
feeling. There is an identification of two different 
strategies for improving heart function among 
people with heart failure; these strategies include 
pharmacological management as well as 
physical training, which both have been shown to 
reduce tiredness among patients suffering from 
heart failure [28,29]. 
 
Edema: Edema in HF is characterized by 
engorgement primarily around the legs, feet, and 
tummy region, which results from excessive 
venous pressure raised by the failure of the right 
ventricle that forces filtration across intercellular 
gaps [30]. Retention of sodium and water, which 
is mediated by neurohormonal factors such as 
the activation of the Renin-Angiotensin-
Aldosterone (RAAS) system, contributes to more 
fluid accumulation [31]. The localization of 
edema varies with gravity causing peripheral 
edema commonly noted in lower limbs as a 
result of gravity while ascites (abdominal edema) 
occur in more advanced cases characterized by 
severe right-sided HF [32]. 
 
Orthopnea and Paroxysmal Nocturnal 
Dyspnea: Orthopnea is what causes someone to 
feel short of breath in a lying down position, 
whereas paroxysmal nocturnal dyspnea (PND) 
complicated with sudden breathlessness at night 
is a symptom worth noting as it suggests a 
person has congestive heart failure (CHF). It 
leads to pulmonary congestion since it results 
from the gravitation of fluid from the legs into the 

chest cavity once the person goes to bed, thus 
increasing capillary pressure (Lung sounds 
EMST Resources). During sleep, Paroxysmal 
Nocturnal Dyspnea is considered to occur 
gradually due to interstitial fluid reabsorption into 
the circulation, leading to an acute rise in preload 
and pulmonary congestion [33]. These clinical 
symptoms differentiate heart failure patients from 
others [34]. 
 
Cough and Wheezing: In chronic congestive 
heart failure (CHF), diagnosis can be difficult 
because typical symptoms (like cough or 
wheezing) mimic those seen in many respiratory 
diseases, such as chronic obstructive pulmonary 
disease (COPD) or asthma. A dry unproductive 
cough is usually observed due to pulmonary 
congestion and edema irritating the airways [35]. 
Heart failure patients commonly have heart 
failure manifestations due to left ventricular 
systolic or diastolic dysfunction, and the 
presence of weakness, confusion, and impaired 
concentration usually indicate multiorgan 
involvement [36]. In such syndromes, the 
principal adaptive response is neurohormonal 
activation with consequent vasoconstriction, 
water retention, and increased heart rate [37]. 
 
Weight Gain: Weight gain in people with heart 
failure is often a sign of fluid accumulation and 
progression of the disease. Observing changes 
in body mass is significant in recognizing 
decompensations early and may also benefit 
modifying therapy [38]. A rapid increase in weight 
is usually considered when an individual 
increases more than 2-3 pounds in a day, or 5 
pounds per week; this points out to an excess 
accumulation of fluid that needs urgent medical 
attention to avoid any worsening [39]. Weighing 
yourself regularly and learning about how to spot 
swelling at the beginning of congestive heart 
failure are important in self-care for patients with 
the condition [40]. 
 

4. MANAGEMENT STRATEGIES FOR 
HEART FAILURE 

 
Lifestyle Modifications: Effectively managing 
Heart Failure (HF) involves a holistic approach 
that includes lifestyle adjustments which greatly 
help to control symptoms and improve life 
quality. 
 
Dietary Changes: HF patients must have dietary 
changes chiefly noting a low sodium eating 
regimen for maintenance and recovery. 
Consuming high levels of sodium worsens fluid 



 
 
 
 

Chaudhry et al.; J. Adv. Med. Med. Res., vol. 36, no. 8, pp. 335-345, 2024; Article no.JAMMR.121519 
 
 

 
339 

 

retention which in turn negatively affects the 
situation of persons suffering from heart failure 
like edema and dyspnea [41]. For such a group 
of people, the American Heart Association [42] 
however recommends a maximum of 
1500mg/day as opposed to more than 2300 mg 
per day. Monitoring fluid intake is crucial– 
overconsumption spells volume overdose. In the 
case of advanced HF, patients are usually 
counseled to limit their intake of fluids to amounts 
ranging between 1.5 and 2 liters per day [43]. 
 
Physical Activity: For patients with HF, 
cardiovascular fitness and overall heart health 
improve with regular exercise. A study by Taylor 
et al., (2014) has suggested that practicing 
aerobics contributes to the quality of life as it is 
related to minimal hospitalization cases due to 
affectionate failure. In the trial known as HF-
ACTION, it was shown that supervised exercise 
training was able to lead to substantial growth in 
peak oxygen uptake with lower chances of death 
or being hospitalized for patients with HF. 
(O'Connor et al., 2009). The present 
recommendation on doing exercises is very 
subjective depending on a patient’s health status 
but generally requires moderate aerobics should 
be done over 20/30mins per, 3-5 times or more 
per week [44]. 
 
Smoking Cessation and Alcohol Limitation: 
One ought to cease smoking for the sake of 
managing heart failure, this is because smoking 
leads to poor endothelial functioning and, an 
increase in oxidation stress and inflammation 
hence making the situation more critical [45]. It is 
indicated that stopping smoking diminishes the 
chance of fresh myocardial attack and 
consequent heart failure which is illustrated well 
in the study by INTERHEART [46]. It is important 
to restrict alcohol intake because it can cause a 
heart condition called cardiomyopathy and may 
make heart failure symptoms worse. It is 
recommended by The European Society of 
Cardiology that women should have no more 
than one drink in a day and men two [47] 
 
Pharmacological Treatments: The 
management of heart failure must always involve 
drug therapy which aims at reducing symptoms, 
leading to less hospital admission, and 
prolonging lifespan. 
 
Diuretics: Diuretics are frequently utilized to 
handle liquid collecting in HF. Loop diuretics for 
example furosemide show efficacy when it 
comes to the reduction of edema and pulmonary 

congestion since they also induce sodium as well 
as water excretion (Mullens et al., 2009). In some 
resistant cases, thiazide diuretics can be 
incorporated into treatment for further diuretic 
effects [48]. Research strongly indicates that in 
HF patients diuretic therapy causes symptom 
reduction and enhanced exercise tolerance [49]. 
 
ACE Inhibitors/ARBs: Angiotensin-converting 
enzyme (ACE) inhibitors as well as angiotensin 
receptor blockers (ARBs) are important when 
treating HF with reduced ejection fraction 
(HFrEF). Thus, they help in reducing 
vasoconstriction and sodium retention amongst 
other adverse effects of renin-angiotensin-
aldosterone system (RAAS) thereby decreasing 
afterload as well as preload [48]. Packer et al. 
[50] showed a significant decrease in mortality 
and hospitalization when patients took ACE 
inhibitors, as shown in CONSENSUS and 
SOLVD studies. For those who cannot tolerate 
this kind of medication other options such as 
ARBs were approved, because they have similar 
effects; such studies are found in the CHARM 
trial too [51]. 
 
Beta-blockers: It is essential to use beta-
blockers for managing HF because they fight the 
harmful consequences of long-term activation of 
sympathetic nerve fibers such as tachycardia 
and elevation of oxygen consumption by the 
heart muscle [52]. There have been several 
important researches on this issue including 
MERIT-HF and COPERNICUS which testified 
that using some other types like metoprolol and 
carvedilol decreases the chances of death and 
hospitalization among HFrEF sufferers [49]. 
 
Mineralocorticoid Receptor Antagonists 
(MRAs): Mineralocorticoid receptor antagonists 
(MRAs), such as spironolactone and eplerenone, 
have been shown to help control heart failure by 
blocking the aldosterone hormone that causes 
water and salt retention as well as heart muscle 
stiffening. The studies by [53] pointed out that 
RALES and EMPHASIS-HF tests resulted in 
notable decreases in death and hospitalization 
rates among patients who got the same 
treatment with these medications. MRAs are 
particularly beneficial in patients with advanced 
HF and those with HFpEF [54]. 
 
ARNI (Angiotensin Receptor-Neprilysin 
Inhibitors): In HF management, angiotensin 
receptor-neprilysin inhibitors (ARNIs) are a novel 
category of drugs. Compared to enalapril, the 
study demonstrated that sacubitril/valsartan had 
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a considerable effect on cardiovascular death as 
well as HF hospitalizations. By inhibiting both the 
RAAS as well as neprilysin, ARNIs allow for an 
increase in urinary sodium excretion, 
vasodilatation, and a decrease in heart 
remodeling [50]. 
 

5. ADVANCED THERAPIES FOR HEART 
FAILURE 

 

Cardiac Resynchronization Therapy (CRT): 
Cardiac Resynchronization Therapy (MRT) is 
seen as a very important way of helping people 
who have serious heart problems (HF) and a 
problem with their heartbeat. This was proved by 
a very important COMPANION study in which 
many people were helped with CRT as well as 
good treatment for their disease [55]. CRT is 
designed to enhance cardiac synchronization by 
electrically stimulating the left and right ventricles 
together, resulting in improved ventricular 
contraction producing a decrease in 
desynchrony. Not only does CRT help to relieve 
way of life symptoms, but there is also evidence 
that it may work on exercise capacity 
improvements as well LV function [lv function] 
parameters such as quality of life parameters [lv 
function] [56]. CRT is indicated for symptomatic 
HF with reduced ejection fraction (HFrEF), left 
bundle branch block, and evidence of ventricular 
desynchrony on electrocardiogram (ECG) [1]. 
Even though it has changed the management of 
HF, CRT still presents various challenges such 
as patient selection, device optimization, and 
non-responder rates; this implies that further 
studies need to be done as well as continuous 
improvement of its strategies. 
 

Implantable Cardioverter-Defibrillators (ICDs): 
To prevent sudden cardiac death (SCD) in 
patients with severe ventricular arrhythmias, this 
calls for the placement of implantable 
cardioverter-defibrillators (ICDs). The efficiency 
of reducing mortality among HF patients who 
have a low ejection fraction has been clinically 
validated using the MADIT-II trial and SCD-HeFT 
study [57,58]. Implantable cardioverter 
defibrillators (ICDs) constantly observe the 
rhythm of the heart and dispatch shock waves or 
pacing treatments in case there are dangerous 
arrhythmias, thus stopping what could have been 
fatal arrhythmic episodes. It is advised by 
guidelines that individuals who have HF together 
with heart murmur cannot pump blood effectively 
should be implanted with ICDs for prevention 
against future risk [59]. Despite its efficacy in 
lowering mortality, issues such as device-related 
complications, inappropriate shocks, and cost-

effectiveness continue to require regular 
evaluation and refinement to ensure patients are 
selected appropriately 
 
Mechanical Circulatory Support (MCS): 
Devices that provide mechanical support include 
for example left ventricular assist devices (LVAD) 
among others that are advanced therapies that 
have led to revolutionizing the management of 
end-stage HF because they offer failing heart 
some support mechanically via LVAD and this 
enhances hemodynamics as well as end-organ 
perfusion. In patients with advanced HF not 
eligible for heart transplantation, the REMATCH 
landmark trial revealed a meaningful increase in 
survival with the help of LVAD therapy as 
compared to optimal medical therapy alone [60]. 
Subsequent changes in the design of LVADs 
have resulted in devices that are smaller in size 
while maintaining improved durability due to 
continuous-flow mechanization leading to fewer 
incidences of complications like stroke or 
infection [61]. The life expectancy of individuals 
with advanced HF has been enhanced greatly by 
LVAD treatment. However, it comes with many 
challenges such as complications caused by 
device usage, side effects, and a lifetime 
requirement for anticoagulation. To further 
enhance HF treatment and reach more patients 
through MCS, some modern technologies like 
fully implantable devices and percutaneous MCS 
options have been introduced which seems to 
offer hope. 
 
Heart Transplantation: Some patients with end-
stage HF do not respond to medications or 
devices and in this case, heart transplantation 
can be the best treatment. Guidelines from the 
International Society for Heart and Lung 
Transplantation (ISHLT) are used by doctors to 
decide who should get this surgery namely those 
with severe symptoms no matter how much 
medical help they get nor how many devices 
have been prescribed plus no other important 
illnesses along with emotional fitness according 
to Khush et al. [62]. According to Khush et al. 
[62], the one-year survival rate surpasses 90% 
with outstanding long-term survival and lifestyle. 
However, there are significant challenges in 
heart transplantation due to the few organ donors 
available, perioperative risks, and lifelong 
immunosuppressive medicine use. Outcomes in 
heart transplants have significantly improved and 
the potential list of candidates has grown large 
due to Major strides in organ preservation, 
selection of donors, and anti-rejection drug 
therapies. 



 
 
 
 

Chaudhry et al.; J. Adv. Med. Med. Res., vol. 36, no. 8, pp. 335-345, 2024; Article no.JAMMR.121519 
 
 

 
341 

 

Emerging Therapies: Recent research has 
emphasized the role of angiotensin receptor-
neprilysin inhibitors (ARNIs) as a cornerstone in 
HF treatment, particularly in reducing 
cardiovascular death and HF hospitalizations 
[63]. Studies conducted in 2024 further validate 
the efficacy of sacubitril/valsartan in improving 
outcomes for patients with reduced ejection 
fraction [64]. 
 
Gene Therapy: This research shows that gene 
therapy can be used as a new way of treating 
heart failure by targeting those molecular causes 
as well as mutations causing such disease [62]. 
Preclinical studies have shown that gene therapy 
can enhance heart function, stop reverse 
remodeling, and promote the recovery of 
myocardium [62]. Nowadays research is 
mapping strategies for transferring genes, 
optimizing vectors, and editing target genes in 
the treatment of genetic mutations related to HF 
phenotypes and family cardiomyopathies. There 
is still much that needs to be done in terms of 
study on immune reactions vector safety off-
target to apply this way genetically permanently. 
 
Stem Cell Therapy: In HF, stem cell therapy is a 
promising approach for healing and revitalizing 
the myocardium. Preclinical and initial-phase 
clinical studies have demonstrated that different 
types of stem cells such as mesenchymal stem 
cells and cardiac progenitor cells can enhance 
heart function, induce angiogenesis, and 
decrease scar formation [65]. The role of stem 
cells is to release factors that control 
inflammation, stimulate tissue recovery, and 
improve endogenous heart repair processes. The 
problems faced by stem cells in therapy 
encompass the identification of the optimal 
source of cells, how to deliver cells, their 
engraftment degree, and lasting security. Current 
research aims at improving treatment through 
stem cell techniques, such as cell manipulation, 
tissue production, and combined treatments, to 
increase therapeutic efficiency and clinical 
transference in HF. 
 

6. CONCLUSION 
 
Heart failure is a common and intricate medical 
syndrome originating from multiple structural and 
functional abnormalities of the heart resulting in 
inadequate ejection and filling of blood. This 
condition is caused mainly by coronary artery 
disease, hypertension, cardiomyopathy, valvular 
heart disease, arrhythmias, and congenital heart 
defects and presents with symptoms such as 

dyspnea, fatigue, and edema. The treatment for 
heart failure consists of lifestyle changes, drugs 
used medicinally, and advanced therapies like 
CRT, ICDs, MCS, and heart transplants. While 
substantial progress has been achieved, it is 
believed that future developments in the 
treatment and control of heart failure can happen 
as a result of continuous research on gene -
related therapies including stem cell therapy. 
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