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 Abstract  

CHF is a chronic and progressive cardiovascular disease with high 
morbidity, frequent hospitalization and a high mortality rate, especially 
for individuals with HFREF. The purpose of this study is to assess the 
efficacy of angiotensin converting enzyme inhibitors and beta blockers 
in the reduction of mortality in congestive heart failure patients 
especially in terms of the neurohormonal modulation and long-term 
clinical results. In this study, a narrative literature review design was 
used to obtain secondary data from national and international journals, 
textbooks, ClinicalKey, ScienceDirect, PubMed, Google Scholar, 
scientific websites of publishers, and other relevant scientific sources. 
The existing literature focused on studies from 2015 to 2026, with the 
exception of landmark studies from the past that provided foundational 
evidence relevant to heart failure pharmacotherapy. The results suggest 
that ACE inhibitors and beta blockers are associated with consistently 
lower mortality, hospitalization rate and clinical stability, particularly 
in those with heart failure with reduced EF. Angiotensin converting 
enzyme inhibitors (ACE inhibitors) can help decrease the harmful effects 
of activation of the renin angiotensin aldosterone system (RAAS) while 
beta blockers can help to reduce excessive sympathetic nervous system 
activity. They both have complementary neurohormonal control and can 
have a wider clinical effect than monotherapy, if used appropriately. The 
therapeutic efficacy, however, is not consistent in every patient, and may 
be affected by the level of ejection fraction (EF), age, comorbidities, 
disease severity, drug tolerance, dose optimization, and adherence to 
therapy. This review demonstrates that ACE inhibitors and beta blockers 
are still employed by patients with CHF and are still considered critical 
components of guideline directed pharmacologic therapy, especially in 
those patients with reduced EF.  

Introduction 

Congestive Heart Failure (CHF) is a chronic and progressive clinical condition characterized 

by the heart’s inability to pump blood adequately to meet the body’s metabolic needs (Pugliatti 

et al., 2024). This disease is one of the leading causes of morbidity and mortality worldwide, 

particularly among the elderly population (Zhou et al., 2026; Gianfredi et al., 2025; Safiri et 

al., 2023). Along with the rising prevalence of cardiovascular disease, the burden of CHF 

continues to increase both clinically and economically. This condition is often accompanied by 

various comorbidities such as hypertension, diabetes mellitus, and coronary artery disease, 

which worsen patient prognosis. Therefore, a comprehensive, evidence-based therapeutic 

approach is needed to reduce mortality rates and improve the quality of life for patients with 

CHF (Tran et al., 2025; Yang et al., 2024; Suleman et al., 2026). 
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Although significant advances in treatment have been made, long-term mortality among CHF 

patients remains high, particularly among those with heart failure with reduced ejection fraction 

(HFrEF) (Parizad et al., 2026; Biegus et al., 2026; Lund et al., 2026). In this condition, the left 

ventricular ejection fraction decreases, significantly impairing the heart’s pumping function. 

This triggers the activation of neurohormonal- e compensatory mechanisms, such as the renin-

angiotensin-aldosterone system (RAAS) and the sympathetic nervous system, which are 

initially adaptive but, in the long term, actually worsen the heart’s condition. Sustained 

activation of these systems leads to ventricular remodeling, fluid retention, and increased blood 

pressure, all of which contribute to increased mortality (Tang et al., 2025; Mocan et al., 2025; 

Gaydarski et al., 2025). 

In modern clinical practice, guideline-directed medical therapy (GDMT) has become the 

primary approach in the management of CHF (Shahverdi et al., 2026; Patolia et al., 2023; 

Fetene et al., 2026). This therapy focuses on modulating neurohormonal systems through the 

use of medications such as beta-blockers and angiotensin-converting enzyme inhibitors (ACE 

inhibitors). Both classes of drugs have been shown to reduce mortality rates and the incidence 

of readmissions in CHF patients. The use of guideline-based therapy also aims to slow disease 

progression and improve overall cardiac function. Thus, the implementation of GDMT has 

become the gold standard in CHF management across various healthcare facilities (Hassan et 

al., 2024). 

Beta-blockers are a key component of CHF therapy that work by inhibiting the activity of the 

sympathetic nervous system (Mancia et al., 2022; Nasoufidou et al., 2025; Milhem et al., 2025). 

These medications reduce heart rate, decrease myocardial oxygen demand, and prevent fatal 

arrhythmias that can lead to sudden death. Additionally, beta-blockers play a role in improving 

left ventricular function and inhibiting cardiac remodeling. Several types of beta-blockers, such 

as bisoprolol and carvedilol, have been extensively studied and have shown consistent results 

in reducing mortality in CHF patients. This effectiveness makes beta-blockers a first-line 

therapy in the management of chronic heart failure (Groote et al., 2007). 

On the other hand, ACE inhibitors work by inhibiting the conversion of angiotensin I to 

angiotensin II, thereby reducing vasoconstriction and aldosterone secretion (Miura et al., 2025; 

Ahmad et al., 2023; Gomera et al., 2026).  These effects lead to a decrease in blood pressure, 

reduced fluid retention, and a reduction in the heart’s workload. Additionally, ACE inhibitors 

also have a protective effect against ventricular remodeling, a key factor in the progression of 

CHF. Drugs such as enalapril and lisinopril have been proven effective in reducing 

cardiovascular mortality and improving patient survival. Therefore, ACE inhibitors are one of 

the recommended first-line therapies in the management of CHF (Hassan et al., 2024). 

The combination of beta-blockers and ACE inhibitors provides a synergistic effect in 

suppressing excessive neurohormonal activation. With complementary mechanisms of action, 

these two drugs are able to provide optimal protection for heart function. Studies show that the 

use of this combination therapy can reduce hospitalization rates and improve survival rates in 

CHF patients compared to monotherapy. These additional benefits highlight the importance of 

a combination therapy approach in achieving better clinical outcomes (Tang et al., 2025). 

Strong clinical evidence regarding the effectiveness of beta-blockers can be seen in the results 

of the Cardiac Insufficiency Bisoprolol Study II (CIBIS-II) (Castiello et al., 2026; Beavers & 

Carter, 2026; Alsagaff et al., 2026). This study demonstrated that bisoprolol significantly 

reduced overall mortality by approximately 32% compared to placebo in patients with stable 

CHF. Additionally, there was a reduction in sudden death and hospitalizations due to heart 

failure. These results reinforce the role of beta-blockers as a primary therapy in reducing the 

risk of death in CHF patients, regardless of the disease’s etiology or the severity of left 

ventricular dysfunction (Groote et al., 2007; Böhm et al., 2026). 
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Other studies also indicate that the benefits of beta-blockers are not limited to patients with 

HFrEF but also extend to those with mildly reduced or preserved ejection fractions. This 

suggests that beta-blocker use offers broad benefits across the spectrum of heart failure. 

Furthermore, this therapy has been shown to positively impact patients’ quality of life and 

reduce the incidence of readmissions. These findings further reinforce the importance of beta-

blocker use in daily clinical practice (Matsumoto et al., 2025). 

Nevertheless, several challenges remain in the implementation of combination therapy with 

beta-blockers and ACE inhibitors, particularly regarding initiation strategies and dose 

optimization. Several studies indicate that the sequence of drug administration may influence 

clinical outcomes, although the differences are not always significant. Furthermore, patient 

characteristics such as age, comorbidities, and drug tolerance are also critical considerations in 

determining the appropriate therapy. This underscores that a personalized therapeutic approach 

remains essential in the management of CHF (Geavlete & Chioncel, 2024). 

Based on the above discussion, it can be concluded that beta-blocker and ACE inhibitor therapy 

plays a crucial role in reducing mortality in patients with CHF. However, there remains a 

research gap regarding long-term efficacy, optimal combination strategies, and therapeutic 

response in specific subpopulations. Therefore, further research is urgently needed to evaluate 

the efficacy of these therapies more comprehensively. The research findings are expected to 

contribute to the advancement of scientific knowledge and serve as a basis for more effective 

and targeted clinical decision-making (Rahayu et al., 2025). 

The objective of this study is to analyze and determine the efficacy of ACE inhibitor and beta-

blocker therapy in reducing mortality in patients with Congestive Heart Failure (CHF), 

particularly in patients with heart failure with reduced ejection fraction (HFrEF), as well as to 

evaluate the role of the combination therapy of these two medications in improving clinical 

outcomes, including reduced mortality and hospitalization rates. Additionally, this study aims 

to identify the effects of the mechanisms of action of both therapies on the neurohormonal 

system and assess their potential long-term benefits across various patient characteristics in 

CHF, thereby providing a scientific basis for optimizing more effective and evidence-based 

therapeutic strategies. 

Methods  

Research Design 

The study used a method of literature review, in which the literature was reviewed in the form 

of a narrative review design to discuss the efficacy of angiotensin converting enzyme inhibitors 

and beta blockers in reducing mortality in patients with congestive heart failure. The design 

was chosen since the study was not designed to quantify pooled statistical effects or perform a 

meta analysis, but rather designed to synthesize and critically analyze existing evidence. The 

inclusion of the above-mentioned types of studies in the review was facilitated by this.This 

enabled the review to incorporate the results of various study types such as narrative reviews, 

systematic reviews, meta analysis, observational studies, clinical outcome studies, and relevant 

scientific reports. 

The narrative review design was also suitable as they could not only be understood in terms of 

mortality outcomes. These therapies have strong links with neurohormonal activation, 

ventricular remodeling, hospitalization risk, cardiac function, ejection fraction category, 

comorbidities and adherence. Hence, this review was aimed to elucidate not only whether these 

therapies lower mortality but also how the clinical effects are mediated and why the benefits 

of these therapies may be different in patients with different heart failure phenotypes. 
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Literature Sources and Search Strategy 

The literature survey was carried out in February 2026, with secondary data collected from 

scientific journals and other literature sources around the globe. The sources were PubMed, 

Google Scholar, ClinicalKey, Science Direct, journal publishers' websites, textbooks and 

scientific publications. The sources were chosen to represent peer-reviewed articles and 

scientific materials regarding cardiovascular pharmacotherapy and care of CHF. 

Literature was searched for on the topics of congestive heart failure, heart failure with reduced 

ejection fraction, angiotensin converting enzyme inhibitors, beta blockers, mortality, 

hospitalization, neurohormonal activation, RAAS inhibition, sympathetic nervous system 

inhibition, ventricular remodeling, and guideline directed medical therapy. These terms used 

were: “congestive heart failure,” “heart failure with reduced ejection fraction,” “ACE 

inhibitors,” “angiotensin converting enzyme inhibitors,” “beta blockers,” “mortality,” 

“hospitalization,” “neurohormonal activation,” “RAAS inhibition,” and “sympathetic nervous 

system inhibition.” The keywords were used both individually and in combination to locate 

relevant literature for the aim of the study. 

Inclusion dan Exclusion Criteria 

Scientific publications and academic sources including the discussion of ACE inhibitors, beta-

blockers or general pharmacotherapy in cases of Congestive heart failure were included. 

Inclusion of studies in patients with heart failure with reduced ejection fraction (HFrEF) was 

prioritized due to a strong clinical association with neurohormonal activation and mortality 

benefit with pharmaceuticals. Articles were accepted if they reported on at least one aspect of 

an outcome that was considered relevant (all cause mortality, cardiovascular mortality, 

hospitalization, ventricular remodeling, cardiac function, quality of life, therapeutic response, 

variation of outcome by EF category, and comorbidity). 

Literature published within the timeframe 2015–2026 was considered and given priority, 

reflecting recent advances in heart failure therapy. In older landmark studies, however, the 

studies were included when they offered fundamental evidence that was still relevant to the 

role of ACE inhibitors or beta blockers in chronic heart failure. This was required because a 

few of the earlier studies continue to be influential in the established therapeutic basis of heart 

failure management. 

Articles that did not relate to congestive heart failure, heart failure pharmacotherapy, ACE 

inhibitors, beta blockers, mortality, hospitalization or relevant clinical outcomes were 

excluded. Sources that contained only non-pharmacological interventions were not used as 

primary sources. Articles that did not provide clarity on scientific validity, incomplete 

information on methodology, and were not fully accessible (no full text) were also eliminated. 

Literature Selection Process 

The process of selecting was done in a phased manner. The chosen scientific sources and 

predetermined keywords were used to identify articles in the first step. The titles and abstracts 

were then scanned to identify those that were relevant to the study topic. If articles were found 

relevant, they were considered in greater detail by looking at the full text or information 

available from science literature associated with the article's goals, methodology, results and 

conclusions. 

Selected studies were then categorized based on the major themes of the review following the 

screening. Central evidence consisted of studies that explicitly mentioned a reduction in 

mortality. Some studies were included that discussed beta blockers in mildly reduced or 

preserved EF, comorbidities or characteristics of patient to explain variation in therapeutic 

response. Both of these steps ensured that the review kept to ACE inhibitors and beta blockers, 

and recognized the heterogeneity of heart failure patients. 
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Data will be extracted and analyzed. 

The information was gathered by identifying the author, year of publication, article title, study 

design, major findings and conclusions of the chosen sources. The information obtained was 

then put into a literature review table in order to have a clear overview of the studies included 

in the literature review. This table was used to facilitate the narrative synthesis and to illustrate 

the contribution of each study in the discussion of ACE inhibitor and beta blocker therapy in 

CHF. 

A thematic narrative analysis was used to analyze the selected literature. The analysis was 

broken down into five broad themes: role of neurohormonal activation in CHF mortality, effect 

of ACE inhibitors, efficacy of beta blockers, and synergy of combination therapy, and the effect 

of ejection fraction and clinical variables. Because this study was a narrative review design, no 

pooled effect size, risk ratio and odd ratio were calculated, nor was a meta analytic calculation 

performed. The results were qualitatively analyzed by taking into account the study design, its 

relevance to the research goal, the characteristics of the population studied, the clinical 

outcomes, and the consistency of the results with the literature reviewed 

Result and Discussion 

Table 1. Characteristics of Studies Included in the Literature Review on ACE Inhibitor and 

Beta Blocker Therapy in Congestive Heart Failure 

No Author Title Method Main Findings Conclusion 

1 
Arnold et 

al. (2023) 

Beta Blocker Use 

and Heart Failure 

Outcomes in Mildly 

Reduced and 

Preserved Ejection 

Fraction 

Observational 

cohort study 

Beta blocker use 

was associated with 

clinical outcomes in 

patients with mildly 

reduced and 

preserved ejection 

fraction, with 

stronger relevance 

in mildly reduced 

ejection fraction. 

Beta blockers 

may be useful in 

selected heart 

failure patients 

beyond HFrEF, 

but the benefit 

depends on 

ejection fraction 

and patient 

characteristics. 

2 
Bavishi et 

al. (2015) 

Beta Blockers in 

Heart Failure with 

Preserved Ejection 

Fraction: A Meta 

Analysis 

Meta analysis 

Beta blockers 

showed possible 

mortality benefit in 

HFpEF, although 

the evidence was 

less consistent than 

in HFrEF. 

Beta blockers 

may have 

potential benefit 

in HFpEF, but 

the evidence 

remains weaker 

than in reduced 

ejection fraction 

heart failure. 

3 
Beer et al. 

(2025) 

Beta Blockers in 

Patients with Heart 

Failure with 

Reduced Ejection 

Fraction and 

Concomitant 

Chronic Obstructive 

Pulmonary Disease: 

Cardiovascular and 

Respiratory 

Outcomes 

Observational 

study 

Cardioselective beta 

blockers were 

associated with 

favorable 

cardiovascular 

outcomes in HFrEF 

patients with COPD 

without clear 

evidence of major 

respiratory harm. 

Beta blockers 

can be 

considered in 

HFrEF patients 

with COPD 

when clinically 

appropriate and 

carefully 

monitored. 

4 
Burnett et 

al. (2017) 

Thirty Years of 

Evidence on the 

Network meta 

analysis 

Drug therapies 

targeting 

Neurohormonal 

modulation is 
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Efficacy of Drug 

Treatments for 

Chronic Heart 

Failure With 

Reduced Ejection 

Fraction: A Network 

Meta Analysis 

neurohormonal 

pathways, including 

ACE inhibitors and 

beta blockers, 

reduced all cause 

mortality in HFrEF 

patients. 

central in 

improving 

survival among 

patients with 

HFrEF. 

5 

Geavlete 

and 

Chioncel 

(2024) 

Prognostic Impact 

of Heart Failure 

Pharmacotherapies 

in Acute Heart 

Failure: Strong 

Association in 

Mildly Reduced 

Ejection Fraction 

Editorial or 

commentary 

Heart failure 

pharmacotherapies 

showed prognostic 

relevance, 

especially in mildly 

reduced ejection 

fraction. 

Treatment 

response in heart 

failure should be 

interpreted 

according to 

clinical 

phenotype and 

ejection fraction 

category. 

6 
Groote et 

al. (2007) 

Bisoprolol in the 

Treatment of 

Chronic Heart 

Failure 

Narrative 

review 

Bisoprolol reduced 

mortality, sudden 

death, and 

hospitalization in 

chronic heart failure 

and improved 

clinical stability. 

Bisoprolol 

supports the role 

of beta blockers 

as important 

therapy in 

chronic heart 

failure. 

7 
Hassan et 

al. (2024) 

Comparative 

Efficacy and Long 

Term Outcomes of 

Beta Blockers Alone 

or in Combination 

With Angiotensin 

Converting Enzyme 

Inhibitors in 

Chronic Heart 

Failure: A 

Systematic Review 

Systematic 

review 

The article reported 

that beta blockers 

and ACE inhibitors 

reduce mortality 

and hospitalization, 

especially when 

used in 

combination. 

The article 

concluded that 

combination 

therapy may 

provide better 

outcomes than 

monotherapy. 

8 

Matsumoto 

et al. 

(2025) 

Beta Blocker Use 

and Outcomes in 

Patients with Heart 

Failure and Mildly 

Reduced and 

Preserved Ejection 

Fraction 

Clinical 

outcome 

study 

Beta blocker benefit 

was clearer in 

patients with mildly 

reduced ejection 

fraction, while 

findings in 

preserved ejection 

fraction were less 

consistent. 

Beta blockers 

may benefit 

selected 

HFmrEF 

patients, but the 

evidence in 

HFpEF remains 

uncertain. 

9 
Rahayu et 

al. (2025) 

Hubungan Profil 

Pasien Gagal 

Jantung terhadap 

Efektivitas Terapi 

Kombinasi 

Antihipertensi di 

Rawat Inap RSUD 

dr. Loekmono Hadi 

Kudus 

Observational 

study 

Patient profile, 

comorbidities, and 

clinical 

characteristics 

influenced the 

effectiveness of 

combination 

antihypertensive 

therapy in 

hospitalized heart 

failure patients. 

Individual 

patient 

characteristics 

should be 

considered when 

evaluating the 

effectiveness of 

combination 

therapy. 
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10 
Tang et al. 

(2025) 

Pharmacotherapy in 

Patients with Heart 

Failure with 

Reduced Ejection 

Fraction: A 

Systematic Review 

and Meta Analysis 

Systematic 

review and 

meta analysis 

Pharmacological 

therapy for HFrEF, 

including ACE 

inhibitors and beta 

blockers, reduced 

mortality and 

hospitalization risk. 

ACE inhibitors 

and beta 

blockers remain 

essential 

therapies for 

improving 

survival in 

HFrEF patients. 

The Role of Neurohormonal Activation in Congestive Heart Failure Mortality 

Chronic activation of the renin angiotensin aldosterone system and the sympathetic nervous 

system play a close role in the progression of congestive heart failure. These mechanisms can 

help to maintain blood pressure and tissue perfusion in the early stage of cardiac dysfunction. 

When activation is chronic, however, the same mechanisms are dysregulated, and involve the 

course of disease. Too much activation of the RAAS system leads to increased activity of 

angiotensin II and aldosterone, which in turn leads to vasoconstriction and retention of sodium 

ions, fluid, myocardial fibrosis, and increased myocardial workload. Simultaneously, chronic 

sympathetic hyperactivity raises the risk of arrhythmias, myocardial oxygen demand, long term 

cardiac stress, and heart rate. 

The mechanisms account for the increased interest in modulating neurohormones as a major 

treatment strategy in heart failure. The progressive biological impact of unchecked 

neurohormonal activation is also a driver of mortality in CHF, especially in HFrEF, in addition 

to reduced cardiac pumping capacity. This view is confirmed by the finding of Burnett et al. 

(2017) that therapies aimed at neurohormonal pathways improve survival in patients with 

chronic heart failure with reduced ejection fraction. This evidence further reinforces the role of 

ACE inhibitors and beta blockers in their ability to directly modify the pathways that lead to 

cardiac worsening, recurrent decompensation and cardiovascular mortality. 

Thus, effectiveness of ACE inhibitors and beta blockers should be considered in terms of their 

effect on the pathological process of CHF. ACE inhibitors inhibit the detrimental actions of 

excess RAAS activity and beta blockers slow down the excess sympathetic activity. If these 

therapies are used properly, they can alleviate cardiac work, limit ventricular remodeling, limit 

arrhythmia risk and enhance long term clinical results. This mechanism is especially important 

in HFrEF where neurohormonal activation is a major contributor to the disease process and 

death. 

The Effectiveness of ACE Inhibitors in Reducing Mortality 

One of the cornerstones of congestive heart failure (CHF) treatment is the use of ACE 

inhibitors, particularly those with poor ejection fractions. They primarily act by blocking the 

angiotensin converting enzyme (ACE), which prevents the conversion of angiotensin I into 

angiotensin II. With the decreased angiotensin II activity, the activity of vasoconstriction, 

aldosterone, sodium retention, and fluid overload all decrease. All these effects are clinically 

relevant as they reduce the workload to the failing heart and increase hemodynamic stability. 

The literature reviewed confirms that ACE inhibitors can be considered as disease modifying 

drugs and not just symptom relieving drugs. Tang et al. (2025) demonstrates that 

pharmacotherapy, including ACE inhibitor based therapy, in HFrEF, is associated with 

reductions in the risk of all-cause mortality, cardiovascular mortality and hospitalization. This 

is in line with the goal of the present review as it is directly linked to the objective of improving 

survival in HF-RF patients with ACE inhibitor treatment. One of the advantages of ACE 

inhibitors is that it slows or prevents remodeling of the ventricles, which is one of the most 

important factors contributing to long term prognosis in CHF. 
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However, the results of ACE inhibitors' effectiveness should be interpreted only for the 

population discussed. Outcomes in heart failure with reduced EF may be more variable in other 

heart failure phenotypes, and are best evidenced in patients with HFrEF. However, in the 

clinical practice, factors like dose titration, renal function, blood pressure, potassium levels, 

comorbidities and patient compliance also play a role in the effectiveness of ACE inhibitors. 

This indicates that ACE inhibitors may offer tremendous survival benefit, which needs 

monitoring and fine-tuning by the individual patient. 

The Effectiveness of Beta Blockers in Reducing Mortality and Sudden Death 

Beta blockers are also an important component of heart failure therapy, due to their anti-

sympathetic properties. Excessive sympathetic stimulation in patients with CHF raises the risk 

for fatal arrhythmias, HR, myocardial oxygen use and ventricular irritability. Beta blockers 

inhibit the beta adrenergic receptors which helps to reduce the stress on the heart, improves 

ventricular filling time, stabilizes cardiac rhythm and aids in reverse remodeling on long-term 

use. 

The data presented in this article reveal the importance of beta blockers in patients with HFrEF. 

Groote et al. (2007) examines the potential of bisoprolol in chronic heart failure and reveals 

that this therapy results in better clinical stability, reduces the risk of hospitalization and lowers 

mortality. This confirms the protective role of beta blockers in sudden cardiac death and 

suggests a beneficial role in heart failure overall. They have beneficial effects on the long term 

use of left ventricular function and the development of cardiac remodeling. 

The discussion of the efficacy of beta blockers should be approached with caution, however, 

as not all of the studies in the review are based on HFrEF. For heart failure with preserved 

ejection fraction, for instance, Bavishi et al. (2015) target beta blockers. Hence, this source 

should NOT be the primary source of evidence for mortality reduction in HFrEF. It is more 

suitable to apply this to illustrate that the effects of beta blockers in HFpEF have not been as 

consistent and should be interpreted with caution. Likewise, both Arnold et al. (2023) and 

Matsumoto et al. (2025) are helpful to remind the reader that the results of beta blockers could 

be different for patients with HFpEF versus those with HFmrEF. This distinction is relevant to 

keep the discussion focused on the central theme of this article, which is reducing mortality in 

CHF, especially those with reduced EF. 

Synergistic Effects of the Combination of ACE Inhibitors and Beta Blockers 

The rationale for combining the two drugs is based on the fact that both ACE inhibitors and 

beta blockers have different, but related mechanisms of action, in the progression of CHF. 

These medications primarily inhibit the activation of RAAS and excess sympathetic nervous 

system activity, respectively. Combined therapy is a more comprehensive approach to 

neurohormonal control than either pathway alone because both are involved in ventricular 

remodeling, fluid overload, arrhythmia, and decreasing the cardiac function. 

The evidence reviewed here suggests that the notion of combined neurohormonal blockade is 

of high relevance in the management of HFrEF. Burnett et al. (2017) demonstrates that drug 

therapies that focus on neurohormonal pathways have a beneficial effect on survival in chronic 

HFrEF, while Tang et al. (2025) confirms the beneficial effect of pharmacotherapy on reducing 

the risk of death and hospital admissions in HFrEF patients. Based on these results, it is not too 

farfetched to suggest that the use of ACE inhibitors and beta blockers could be considered a 

complementary approach in the treatment of CHF. The article should not make the claim that 

each of the studies included in the review definitely demonstrates the superiority of 

combination therapy, however, since several studies reviewed in this article represent only beta 

blockers, or larger populations of patients with heart failure, the article should not identify 

combination therapy as a universal solution. 
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The mechanisms of these therapies are best explained for the synergistic effect. ACE inhibitors 

work by inhibiting the RAAS, which prevents vasoconstriction, fluid retention and structural 

remodeling. Beta blockers have been shown to decrease the risk of arrhythmia, heart rate, 

sympathetic stress, and myocardial oxygen demand. With appropriate use, both can act on the 

biological mechanisms of disease progression from hemodynamic and neurohormonal sides in 

a derogatory way. This gives a more solid therapeutic platform to enhance survival, decrease 

hospitalization, and maintain cardiac function in HFrEF patients. 

It is important to gradually increase the doses of combination therapy and monitor patients 

during clinical use. Hypotension, renal function, bradycardia, electrolyte disturbances, 

comorbidities and drug tolerance need to be taken into account. Thus, not only the 

pharmacological characteristics of the drugs, but also the individualization and long-term 

maintenance of the therapy, are important for the effectiveness of combination therapy. 

The Influence of Ejection Fraction and Clinical Factors on Outcomes 

Ejection fraction category has a strong influence on the efficacy of ACE inhibitors and beta 

blockers. Patients with HFrEF tend to benefit the most, as the pathophysiological mechanisms 

of HFrEF are linked to systolic dysfunction, ventricular remodeling and activation of 

neurohormonal systems. That is why there is the most evidence for ACE inhibitors and beta 

blockers in this group. Patients with HFpEF may also have more complex mechanisms, such 

as increasing myocardial stiffness with ageing, hypertension, metabolic disorders, obesity, 

atrial fibrillation and multiple co-morbidities. This means that treatment effects in HFpEF are 

less predictable. 

This variation can be explained by several studies in the literature reviewed. There is some 

indication that the benefit of beta blocker is more pronounced in those with a mildly reduced 

ejection fraction, compared to those with preserved ejection fraction, according to Arnold et 

al. (2023) and Matsumoto et al. (2025). Bavishi et al. (2015) also shows that the evidence for 

beta blockers in HFpEF is not as strong as the evidence in HFrEF. These findings have 

importance because they help to avoid too sweeping of claims in the article. However, the 

benefits of beta blockers cannot be applied uniformly to all the heart failure phenotypes, taking 

into account the patient's ejection fraction category. 

Treatment results are also affected by comorbidities. When carefully selected and monitored, 

beta blockers can still be beneficial to the heart and blood vessels for patients with HFrEF with 

comorbid chronic obstructive pulmonary disease (COPD), as demonstrated by Beer et al. 

(2025). This discovery is clinically significant since the majority of CHF patients have a variety 

of co-morbidities that make treatment decisions difficult. The patient profile and clinical 

characteristics also have an impact on the effectiveness of combination therapy in heart failure 

care, which is consistent with Rahayu et al. (2025). While local data should be viewed with 

caution, it does tell us something about the potential for therapeutic success in the real world, 

which is influenced by the patient, adherence, and clinical context. 

From the literature reviewed, ACE inhibitors and beta blockers continue to be vital medicines 

in the management of CHF, particularly in HFrEF. They are most recognisable in terms of 

mortality reduction, prevention of hospitalisation, inhibition of ventricular remodeling and 

improvement of long term clinical outcomes. But these benefits do not apply to all patients. 

Therapeutic success is influenced by various factors: ejection fraction, disease severity, 

comorbidities, drug tolerance, dose optimization and adherence. Thus, the results of this review 

confirm the efficacy of guideline-directed pharmacological treatment and reinforce the need to 

tailor the treatment to the individual patient with CHF. 
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Conclusion 

ACE inhibitor and beta-blocker therapy are the mainstays of treatment for congestive heart 

failure (CHF), particularly in heart failure with reduced ejection fraction (HFrEF), as they work 

synergistically to inhibit the activation of the neurohormonal system. ACE inhibitors suppress 

the renin-angiotensin-aldosterone system (RAAS), thereby reducing vasoconstriction, fluid 

retention, and ventricular remodeling, while beta-blockers inhibit the sympathetic nervous 

system, which plays a role in arrhythmias and sudden death. Various studies indicate that these 

two therapies, particularly when used in combination, can reduce mortality, decrease 

hospitalizations, and improve cardiac function and patients’ quality of life. Their effectiveness 

is most consistent in patients with reduced ejection fraction, but remains influenced by clinical 

factors such as age, disease severity, comorbidities, adherence, and dose optimization; 

therefore, their application must be tailored according to the principles of guideline-directed 

medical therapy (GDMT). 

Based on this, further research with a prospective design and a broader population is needed to 

evaluate long-term effectiveness and optimal therapeutic strategies. In clinical practice, it is 

important to optimize the implementation of GDMT through healthcare professional education, 

continuous therapy monitoring, and a multidisciplinary approach. Additionally, enhancing 

patient education regarding medication adherence, a healthy lifestyle, and early detection of 

decompensation is essential to reduce rehospitalization rates and improve the quality of life for 

CHF patients. 
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