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Introduction
Congestive heart failure, a leading cause of morbidity and mortality, 
is defined as the inability of the heart muscles to efficiently pump 
blood out with each contractility. Over 6.5 million people in the 
United States alone have been affected by Heart failure, resulting 
in a growing global public health challenge [1]. Congestive heart 
failure can be caused by underlying coronary artery disease, dilated 
cardiomyopathy, valvar lesions, and structural abnormalities [2].
The structural and functional changes in the heart lead to the 
impaired ejection of blood into the body. 

The back-flow of blood leads to pressure on the lungs, resulting in 
dyspnea and cough. The symptoms mainly depend upon the side 
of the heart affected [3]. According to the Heart Failure Society of 

America (HFSA), a healthy heart pumps out about 60% of blood 
from the left ventricle. Broadly, heart failure is divided into two 
categories: preserved ejection fraction HFpEF (EF >50%) and 
reduced ejection fraction HFrEF (EF 40% or less) [4]. Prompt 
diagnosis and early initiation of medical therapy play a pivotal role 
in alleviating the symptoms and improving the overall quality of 
life in the majority of patients [5]. Advancements in understanding 
the pathophysiology and therapies for the disease in the past 30 
years have led to Guideline-directed medical treatment GDMT 
focused on treating the underlying cause and also correcting 
the failing heart syndrome itself [6]. Current guidelines have 
recommended the use of four evidence-based drugs: angiotensin 
II receptor blockers (ARBs) with or without neprilysin inhibitors, 
beta-blockers, mineralocorticoid receptor antagonists (MRAs), 
and sodium-glucose cotransporter-2 inhibitors in patients with 
reduced ejection fraction (HFrEF) [7].
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ABSTRACT
Heart failure is one of the top causes of death around worldwide. Heart failure affects approximately 26 million people worldwide today. Considering that 
obesity, hypertension, diabetes, and smoking all significantly increase the likelihood of heart failure, lifestyle modifications can significantly improve the 
health of the population. In addition, with an aging population and rising rates of diseases like diabetes and coronary heart disease, it is predicted that the 
condition’s prevalence and costs would increase. As a condition that threatens life, heart failure must consequently be a worldwide health priority. Heart 
failure is primarily a treatable medical illness. ACE inhibitors and beta-blockers have been found to lower mortality and hospitalization in the treatment of 
heart failure. The therapy of heart failure seeks to both prolong life by decreasing the progression of the disease and enhance the quality of life of patients by 
reducing symptoms. Patient education, diuretics, angiotensin-converting enzyme (ACE) inhibitors, angiotensin II receptor blockers, beta-blockers, aldosterone 
antagonists, sodium-glucose cotransporter-2 inhibitors, neprilysin inhibitors, sinus node inhibitors, specialized implantable pacemakers/defibrillators and 
other devices, and correction of the cause(s) of the HF syndrome are all included in the treatment of heart failure.
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The main objective of this paper is to summarize the established 
guideline-directed medical therapies to reduce morbidity and 
mortality associated with congestive heart failure [8].

 The reasons for selection of the study subject were discussed. 
In addition, the topic’s hypothesis, thesis, and research questions 
were presented and they demonstrated that even though medical 
professionals have been successful in developing superior 
management and therapeutic procedures for congestive heart 
failure (CHF), advanced strategies are still required to reduce the 
number of readmissions and ensure that elderly patients lead high-
quality lives. The primary audience for this research paper will be 
healthcare professionals who work in various facilities or settings. 
The concepts and ideas gleaned from the completed research 
can greatly benefit these practitioners. practitioners from various 
cultural and socioeconomic backgrounds will be empowered 
to implement effective strategies to reduce readmissions (Al-
Damluji et al.,2015) furthermore, they will provide relevant 
patient education, locate new technologies, and engage in efficient 
procedures to produce meaningful outcomes. In addition, these 
healthcare professionals will use the information presented to 
improve therapies for managing CHF and conduct ongoing 
research. The new ideas will eventually help more people with 
this condition meet their health needs.

Material Methods
The primary and secondary data used in this study were gathered 
from two distinct sources. Journal articles, books, and trustworthy 
online sources served as secondary data sources. Because they 
provided the fundamental information that was required before 
collecting data from primary sources, they formed the basis of this 
study. A sample of respondents served as the source for the primary 
data. Respondents were selected by the researcher from a nearby 
hospital. The sample consisted of clinical officers, doctors, and 
nurses who had handled CHF patients previously. CHF patients 
were also included in the sample. To gather primary data from 
these respondents, an in-person interview was carried out.

To confirm the hypothesis that was established, the primary data 
that was gathered from the respondents needed to be analyzed. The 
primary data findings were subjected to statistical data analysis 
to see if they supported the hypothesis. For the analysis of the 
primary data, a regression analysis was used.

The healthcare professionals who work in various facilities that 
care for CHF patients are the focus of this study [9]. Family 
practitioners, cardiologists, internists, nephrologists, critical care 
nurses, and hospital administrators are among these specialists. 
The objective is to guarantee that they are offered data that will 
empower them to embrace proof-based practice while offering 
care to CHF patients. The objective is to minimize hospital 
readmissions of CHF patients to the greatest extent possible.

Results
In the treatment of congestive heart failure, it is essential to 
comprehend pharmacotherapy. According to De and Omland (2018), 
the majority of the currently conducted randomized controlled 
clinical trials have not sufficiently targeted older CHF patients. 
However, recent research has attempted to address this issue by 
demonstrating how it can be addressed specifically for adults.

Diuretics, an angiotensin-angiotensin system inhibitor (ARNI), an 
angiotensin-converting enzyme (ACE) inhibitor, or angiotensin 
II receptor blocker (ARB), and a beta-blocker are the primary 

components of the primary combination therapy for HFrEF. If 
ACE inhibitor, ARNI, and ARB therapies are contraindicated, the 
combination of hydralazine and nitrate can be used as primary 
therapy instead of an angiotensin system blocker.

According to Levine (2016), Diuretics are frequently prescribed 
for the management of CHF patients. Digoxin or beta-blockers 
may need to be given at times, according to Katritsis (2016). 
Spironolactone and angiotensin receptor blocker (ARB) therapy 
are two other common treatments (Azad & Lemay, 2014).

In African American patients with symptomatic HFrEF who are 
currently receiving the most effective medical treatment, the 
combination of nitrate and hydralazine is also recommended for 
reducing mortality and morbidity. In extreme cases, it may be 
necessary to perform surgery to remove the obstruction.

When compared to treatment with ACE inhibitors alone, the 
combination of ARB-ARNI significantly reduced cardiovascular 
deaths and HF hospitalizations. Patients with LVEFs of less than 
or equal to 35% and NYHA functional class II to IV are candidates 
for mineralocorticoid receptor antagonists like spironolactone 
or eplerenone. After a myocardial infarction (MI), they are also 
recommended for patients with symptomatic HF and an LVEF 
of less than 40%. However, these medications were ineffective 
in patients with a recent MI, a low EF, and no HF symptoms.

A study was published in Sweden in 2022 regarding the use 
of guideline-directed medical therapy (GDMT) across age 
groups in patients with reduced ejection fraction heart failure 
(HFrEF) (Stolfo, Lund et al. 2022). [10]The study demonstrated 
that out of 27430 people who fit the inclusion criteria of the 
cohort study, 88% received either renin-angiotensin receptor 
inhibitor (RASI) or angiotensin receptor neprilysin inhibitor 
(ARNI), 17% only used ARNI, and 92% used beta-blockers 
and 45% used mineralocorticoid receptor antagonist (MRA). 
The use of treatments was lower overall in the older group 
compared to the young group. Use of renin–angiotensin system/
angiotensin receptor–neprilysin inhibitors, beta-blockers, and 
mineralocorticoid receptor antagonists were 80%, 88%, and 35% 
in age ≥80 years; 90%, 93%, and 47% in age 70–79 years; and 
95%, 95% and 54% in age<70 years, respectively.

A randomized controlled trial (RCT) was conducted in 
Hannover, Germany in 2017 (Berliner and Bauersachs 2017) 
which investigated new guidelines of the European Society of 
Cardiology (ESC) where novel medications are reducing morbidity 
and mortality in patients with heart failure [11]. The angiotensin-
receptor neprilysin inhibitor (ARNI) is being compared to 
Angiotensin-converting enzyme inhibitors (ACEi) to determine 
the impact on global mortality and morbidity in heart failure 
(PARADIGM-HF) and in a phase 3 RCT to understand the efficacy 
of the ARNI. Participants of 8442 were selected according to the 
inclusion criteria of having symptomatic HF (NYHA class IIII–IV 
a reduced left ventricular function (LVEF ≤40%, changed to ≤35% 
during the study), brain natriuretic  peptide (BNP) ≥150 pg/mL or 
N-terminal proBNP (NT-proBNP) ≥600 pg/mL (≥100 respectively 
400 pg/mL with HF hospitalization in the previous 12 months), 
and an estimated glomerular filtration rate ≥ 30 mL/min/1.73 m2). 
The ARNI used was a combination of sacubitril/valsartan and the 
ACEi used as enalapril. Results showed a significant reduction in 
the cardiovascular mortality rate by 20% in the patients receiving 
ARNI, also a reduction in heart failure hospitalizations by 21% in 
patients who received ARNI and finally a reduction in all-cause 
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mortality by 16% in patients receiving ARNI in comparison to the patients taking ACEi. As a conclusion to this study, they added 
the sacubitril/valsartan combination in their new guidelines in patients who meet the inclusion criteria and yet remain symptomatic 
despite therapy with ACE, ARB, or a beta-blocker, and an MRA.

A systematic review with meta-analysis regarding pharmacological treatment of patients with heart failure with reduced ejection 
fraction was done to analyze randomized controlled trials published between January 1987 and January 2020 [12]. In the review, the 
medications included were angiotensin-converting enzyme inhibitors (ACEi), angiotensin receptor blockers (ARB), beta-blockers 
(BB), mineralocorticoid receptor antagonists (MRAs), digoxin, hydralazine-isosorbide dinitrate, ivabradine, angiotensin receptor–
neprilysin inhibitors (ARNi), sodium-glucose cotransporter-2 inhibitors (SGLT2i), vericiguat, and omecamtiv-mecarbil. The main 
outcome of the review was all-cause death in 75 trials with 95444 participants. Results demonstrated that the combination of ARNi, 
BB, MRA, and SGLT2i was most effective in reducing all-cause death with a hazard ratio (HR) of 0.39 followed by a combination 
of ARNi, BB, MRA, and vericiguat with an HR of 0.41, and lowest effectiveness in a combination of ARNi, BB, and MRA with 
a HR of 0.44. In addition, the outcome of cardiovascular death or first hospitalization in patients with heart failure was the least 
in patients who used the drug combination of ARNi, BB, MRA, and SGLT2i with a HR of 0.36, followed by a HR of 0.44 for the 
drug combination of ARNi, BB, MRA, and omecamtiv-mecarbil, and in patients using drug combination of ARNi, BB, MRA, and 
vericiguat with a HR of 0.43. As a result, in patients with heart failure with reduced ejection fraction, the greatest efficacy was found 
with the drug combination of ARNi, BB, MRA, and SGLT2i.

Discussion
Due to the rising number of people that are admitted to hospitals 
for a variety of reasons, the governments are spending a significant 
amount of money on healthcare [13]. One of the diseases that are 
becoming more and more common in the countries is congestive 
heart failure. It is more prevalent in the elderly, particularly those 
who exercise significantly less. The most pressing issue is the 
rising number of hospital readmissions. It is expected that once 
the right medications are given, the person will live a healthy 
life. However, that may not always be the case. The greater the 
number of times these patients are readmitted, the greater is the 
strain on healthcare facilities. To eliminate readmissions, it is 
essential to enhance the quality of care provided to CHF patients. 
Patients must also be empowered to lead healthy lifestyles that 
will prevent CHF from developing. Medical professionals have 
attributed this health issue mainly to a lack of physical activity and 
poor eating habits. The accumulation of cholesterol in the body 
is one of the most common outcomes of limited physical activity, 
according to De and Omland (2018). As the cholesterol continues 
to build up, it may cause the blood vessels to become narrow or 

completely blocked. According to Covell (2016), engaging in 
physical activity causes the body to produce sufficient heat to 
prevent the accumulation of body fat in the vessels. During these 
kinds of physical activities, extra fat can be utilized to produce 
energy. Muscle weakness is another common side effect of low 
physical activity. Lamarck’s Use and Disuse Theory states that 
when body organs are not used often, they tend to become inactive. 
The heart muscle also experiences the same effect. When the body 
is put through regular exercise, the heart muscle is forced to pump 
more blood to various body cells, and hence the heart muscles 
get stronger as a result. 

Therefore, both the heart muscle and other muscles in the body are 
strengthened by regular exercise. When one does not engage in 
physical activity, the opposite proves true. Heart muscle weakness 
is common in today’s society, where people prefer to spend most 
of their time on smartphones or in front of televisions leading 
a sedentary lifestyle. An unhealthy diet, which is loaded with 
calories and other nutrients that are not good for the body, make 
the situation even worse [14]. This clarifies why congestive heart 
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failure is becoming increasingly common, particularly among 
retired Americans who value their leisure time. The discovery 
from the essential information examination is that proof-based 
treatments are basic in upgrading quality consideration while 
taking care of CHF patients. This makes it simple for various 
medical professionals to collaborate to provide quality care. In 
addition, it requires hospital management to be actively involved 
in ensuring that hospitals have the necessary staff and equipment 
to provide superior services. CHF patients may experience fewer 
hospital readmissions because of these strategies. 

The reduction of hospitalization, cardiovascular death from a 
direct cause, and overall mortality are the three basic objectives 
of congestive heart failure management.

Pharmacologic therapy aims to administer all indicated agents 
rather than a single agent because the combined effect of these 
treatments is superior to that of a single agent. As the science and 
literature on the treatment guidelines of congestive heart failure 
develop year by year, articles are being published about trends, 
efficacy, and changes in medications regarding congestive heart 
failure. One of the most pressing concerns that researchers and 
practitioners in the medical field have is the lack of established 
guidelines and procedures for dealing with the issue. Each 
physician is free to choose the method that best suits his or her 
practice (Thiriet, 2015).

The study carried out in Sweden in 2022 revealed that the beta-
blockers are the most commonly used drug in achieving these 
goals, followed by an inhibitor of the Renin-Angiotensin System 
or inhibitor of Angiotensin Receptor-Neprilysin Inhibitors, 
Angiotensin Receptor-Neprilysin Inhibitors only make up about 
a fifth of the chunk, followed by Mineralocorticoid Receptor 
Antagonists [10]. This shows that Beta-blockers take into account 
almost every different mechanism of injury to the heart and 
therefore are beneficial in almost all causes and severities of 
Congestive Heart Failure. In addition, the use of Beta-blockers 
and Renin-Angiotensin System Inhibitors was equal in patients 
younger than 70 years whereas older patients used beta-blockers 
more frequently than renin-angiotensin system inhibitors. This 
suggests that Beta-Blockers and Renin-Angiotensin System 
Inhibitors have equal efficacy in achieving these goals in earlier 
stages of congestive heart failure and causes of Congestive Heart 
Failure in young patients. Another point to consider is that as the 
patient ages the overall use of all different medications was less, 
this may be partly because of intolerance to the adverse effects 
of these medications or the lesser role of medical interventions 
in addressing the pathogenesis of advanced stages of Congestive 
Heart Failure when compared to non-medical interventions. 
However, this study is subject to residual confusion, as it did not 
collect the specific reasons for either not prescribing or titrating 
the therapies. The analyses were also widely modified for many 
probable reasons for underuse/under-dosing/low tolerability 
including clinical (blood pressure and heart rate) as well as socio-
demographic features and type of follow-up, which may be a 
substitute for the missing data. Additionally, this study did not 
take into account heart failure with preserved ejection fraction, its 
treatment objectives, or how those objectives are to be attained. 
Selection Bias is also a limitation since the inclusion criteria of 
the study takes into account only age group and not the other 
co-morbid conditions and the adverse effects of these medical 
therapies in these co-morbid conditions that leads to an increase 
in the overall cause of mortality in Congestive Heart Failure. 
This leads to the question of the efficacy of the drugs used to 
achieve the goals of treatment of Congestive Heart Failure with 

simultaneous co-morbid conditions. To answer this question, 
multiple comparisons taking into account the Heart Failure with 
preserved Ejection Fraction and the specific drugs that are to be 
used for achieving specific goals with the ongoing other conditions 
should also be performed. 

Newer Drugs such as the combination of sacubitril and 
valsartan which belong to the Angiotensin Receptor-Neprilysin 
Inhibitor class have been shown to decrease all-cause mortality, 
hospitalization, and direct cardiovascular death in certain scenarios 
and therefore also have added in the new treatment guidelines for 
Congestive Heart Failure after a Randomized Control Trial was 
perfumed in Germany in 2017 [10]. In the trial mentioned above, 
no discussion regarding classification-based therapy is mentioned 
and therefore the overall beneficial effect of this combination is 
still under questioning since the trial carried out in Germany only 
included patients that met certain class criteria.

Several randomized trials carried out between January’87 and 
January’20 revealed that the Angiotensin Receptor Blockers, 
Beta-Blockers, and Mineralocorticoid Receptor Antagonists 
when used in combination with Sodium-Glucose Transporter 
2 Inhibitors were very effective in reducing all-cause mortality, 
hospitalization, and direct cardiovascular deaths indicating that the 
Sodium-Glucose Transporters 2 Inhibitors may have an indirect 
beneficial effect in reducing the other causes of mortality that 
might not be directly linked to the disease process associated with 
direct myocardial damage, again implying that there is more to the 
pathogenesis of congestive heart failure than just the previously 
thought Neuro-hormonal insults [11]. To thoroughly understand 
the therapeutic potential of advanced therapies for the treatment 
of CHF, well-designed, large-scale, randomized control trials with 
objective outcomes and considering other risk factors and disease 
processes should be performed.

Conclusion
Heart failure is a clinical syndrome with a lot of complications 
and high mortality rates. To achieve the best possible clinical 
outcomes, a treatment strategy that incorporates patient education, 
pharmacologic management, and surgical interventions is required. 
Specialty-prepared HF attendants are fundamental to the inter 
professional group focusing on patients with HF. They instruct 
the patient on the significance of way-of-life alterations and 
clinical consistency to assist with further developing dreariness 
and mortality for the patient. They also teach the patient how to 
manage their symptoms and weight to avoid HF exacerbations and 
hospitalizations. To assist the patient in adhering to the lifestyle 
changes that have been suggested by the medical team, the HF-
trained social worker and case manager can assist with the patient’s 
evaluation during in-home visits and community settings. By 
reviewing patient medication lists and reducing the likelihood of 
adverse drug-drug interactions, clinical pharmacists assist medical 
professionals [14].

 In conclusion, beta-blockers, renin–angiotensin receptor inhibitors 
(RASI) or angiotensin receptor–neprilysin inhibitors (ANRI), 
mineralocorticoid receptor antagonists, and sodium-glucose 
cotransporter-2 inhibitors (SGLT2i) are the drugs that are widely 
used for the treatment of congestive heart failure, with Beta-
blockers being favored in the older population [15]. These four 
drugs were most effective in decreasing the overall burden due to 
cardiovascular deaths and hospitalization [16]. There is a drastic 
reduction in the morbidity and mortality in patients with CHF, 
when ARNI is used with Sacubitril/ valsartan and when ACEi 
is used with enalapril. ARNI is better than ACEi in reducing 



Citation: Osama Alkobari, Pankit Wadhwa, Husam Shehadeh, Aisha Jamal,  Marjan Assefi, et al. (2023) Congestive Heart Failure and the Goal-Directed Medical 
Therapy. Journal of Critical Care & Emergency Medicine. SRC/JCCEM-124. DOI: doi.org/10.47363/JCCEM/2023(2)116

Volume 2(1): 5-6J Critical Care & Emerg Med, 2023

cardiovascular mortality and hospitalizations [10]. To provide 
symptomatic relief, additional agents like, digoxin, hydralazine-
isosorbide dinitrate, ivabradine, vericiguat, and omecamtiv-
mecarbil, can be added depending on the patient presenting 
complaints [11]. Efforts are required to make the patients with 
HFrEF adhere to the optimal therapy to have the most benefits. 
In large clinical trials, SGLT2i has emerged as the drug with the 
most effectiveness, making them one of Class 1 recommended 
drugs by ESC guidelines for patients with chronic HFrEF [17].

Despite pharmacological guidelines, significant gaps in guideline-
directed medical therapies and dose prescribed remain. Further 
healthcare-directed research is needed to improve clinical 
factors associated with baseline use and dose of GDMT [18]. To 
optimize the therapeutic potential of medical therapies with the 
advent of novel drugs further randomized controlled trials need 
to be conducted with objective outcomes [19]. However, these 
four drugs, beta-blockers, renin-angiotensin receptor inhibitors 
(RASI) or angiotensin receptor–neprilysin inhibitors (ANRI), 
mineralocorticoid receptor antagonists, and sodium-glucose 
cotransporter-2 inhibitors (SGLT2i) remain an essential pillar to 
decrease morbidity and mortality in patients with CHF [20-53]. 
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