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ABSTRACT

Angiotensin receptor—neprilysin inhibitors (ARNI), with sacubitril/valsartan as the prototypical agent, have fundamentally
transformed the pharmacological treatment paradigm of chronic heart failure (HF) [6,11,36,47,48,49,50]. This systematic
review synthesizes the available clinical evidence, with a particular focus on the therapeutic efficacy of ARNI across the full
continuum of left ventricular ejection fraction [3,4,17,50]. In patients with heart failure with reduced ejection fraction
(HFrEF), pivotal randomized trials have consistently demonstrated the superiority of ARNI over conventional angiotensin-
converting enzyme inhibitors in lowering cardiovascular mortality and HF-related hospitalizations, while also promoting
favorable reverse myocardial remodeling [2,9,10,11,18,26,30,39,41,43,44,49]. In contrast, among individuals with preserved
or mildly reduced ejection fraction, the principal clinical benefit is reduction in recurrent HF hospitalizations, with
numerically greater treatment effects reported in women [1,3,7,18,23]. In addition, sacubitril/valsartan exhibits clinically
relevant renoprotective effects and a favorable safety profile in complex patient populations, including those with diabetes
mellitus or advanced chronic kidney disease [4,10,11,18]. Contemporary clinical guidelines position ARNI as a cornerstone
of quadruple guideline-directed medical therapy, recommending early initiation during hospitalization and proactive dose
up-titration to optimize clinical outcomes [7,8,11,13,21,31,47,48,49,50]. Addressing barriers to implementation—such as
treatment-related hypotension and therapeutic inertia—remains essential to reduce the considerable global burden of heart
failure [5,7,28,29,34,38].
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Methodology

A systematic literature search was undertaken to identify pertinent studies published in 2025. The
following electronic databases were comprehensively queried: MEDLINE (via PubMed), Embase, the
Cochrane Library, ClinicalTrials.gov, and Scopus. To ensure uniformity in data interpretation and reporting,
the search was limited to publications available in the English language.

The search strategy integrated terms related to both the pharmacological intervention and the clinical
condition under investigation. Specifically, combinations of the following keywords and Boolean operators
were applied: “sacubitril valsartan” OR “ARNI” OR “neprilysin inhibitor” AND “heart failure” OR “chronic
heart failure” OR “HFrEF” OR “HFpEF” OR “acute decompensated heart failure”. When supported by
individual databases, controlled vocabulary terms, including Medical Subject Headings (MeSH) and Emtree
terms, were incorporated to improve the sensitivity and specificity of the search.

An initial screening of titles and abstracts was conducted to identify potentially eligible studies, followed
by full-text retrieval for in-depth assessment. Study selection followed a hierarchical framework: randomized
controlled trials (RCTs) and meta-analyses were given priority due to their high methodological rigor;
subsequently, well-designed observational studies were included; finally, contemporary clinical practice
guidelines addressing the role of sacubitril/valsartan and related therapies in heart failure were reviewed to
contextualize the evidence and reflect consensus recommendations.

Data extraction focused on key methodological and clinical parameters, including study design, patient
characteristics, interventions, outcomes, and principal findings. Any discrepancies in study selection or data
interpretation were resolved through reviewer consensus. This structured and systematic approach ensured a
rigorous, transparent, and unbiased synthesis of the current evidence regarding sacubitril/valsartan and
neprilysin inhibition in the management of heart failure.

Introduction

The global management of chronic heart failure (HF) continues to pose a major clinical challenge,
accounting for a substantial proportion of cardiovascular morbidity and mortality worldwide [1,45,50].
Pharmacological strategies aimed at modulating maladaptive neurohumoral activation constitute a central
component of contemporary HF therapy [50]. Within this framework, the natriuretic peptide system reflects a
complex hormonal network characterized by an antagonistic balance between the detrimental effects of renin—
angiotensin—aldosterone system (RAAS) activation and the compensatory, cardioprotective actions mediated
by endogenous natriuretic peptides (NPs) [11,41]. In routine clinical practice, NPs serve as essential
biomarkers for the diagnosis of HF, stratification of disease severity, and prognostic assessment [3,39]. The
biological activity of these peptides is governed by both their synthesis and degradation, with neprilysin (NEP)
playing a pivotal role in their enzymatic clearance [6]. NEP is a zinc-dependent endopeptidase that mediates
the breakdown of multiple vasoactive peptides, including atrial natriuretic peptide (ANP) and B-type
natriuretic peptide (BNP) [6,36]. Through this mechanism, NEP contributes to the persistence of systemic
neurohumoral imbalance, thereby promoting adverse cardiac remodeling and progression of HF [11].

The introduction of angiotensin receptor—neprilysin inhibitors (ARNI), exemplified by
sacubitril/valsartan, marked a fundamental shift in the pharmacological management of HF [11,50]. ARNI
comprises two pharmacologically active components: sacubitril, a selective and potent inhibitor of NEP, and
valsartan, a well-established angiotensin II type 1 receptor antagonist (ARB) [6,11]. The therapeutic profile of
ARNI is defined by this dual mechanism of action [11]. By inhibiting NEP, sacubitril increases circulating
levels of endogenous natriuretic peptides, thereby enhancing their favorable physiological effects, including
natriuresis, diuresis, and vasodilation [11]. Importantly, the simultaneous blockade of angiotensin II type 1
receptors by valsartan offsets the potential deleterious increase in angiotensin II activity that may occur with
isolated NEP inhibition [11].

e-ISSN: 2544-9435 2



1(49) (2026): International Journal of Innovative Technologies in Social Science

This integrated mechanism—combining augmentation of the protective natriuretic peptide system with
suppression of RAAS-mediated harm—provides the biological rationale for the robust therapeutic effects
observed with ARNI therapy [9,11]. Early pivotal trials demonstrated that, in patients with heart failure with
reduced ejection fraction (HFrEF), ARNI significantly lowers rates of morbidity and mortality compared with
conventional angiotensin-converting enzyme inhibitor (ACEi) therapy [2,11,26,39]. In addition, ARNI has
been shown to facilitate left ventricular (LV) reverse remodeling, leading to measurable improvements in
myocardial structure and function [29,33,41]. Beyond its established indications, ARNI is now recognized as
one of the four core components of guideline-directed medical therapy (GDMT) [2,23], and its combined use
with sodium—glucose cotransporter 2 (SGLT2) inhibitors is increasingly investigated for potential synergistic
or additive benefits on both cardiac and renal outcomes [9,43]. Ongoing research continues to broaden the
clinical scope of ARNI, extending its evaluation across the full spectrum of ejection fraction, including
HFmrEF and HFpEF, as well as in complex patient populations with comorbid conditions such as diabetic
cardiomyopathy (DbCM) and chronic kidney disease [3,4,6,7,38].

Results — Evidence from Randomized Controlled Trials (RCTs)

PARADIGM-HF (Heart Failure with Reduced Ejection Fraction, HFrEF)

The Prospective Comparison of ARNI with ACEI to Determine Impact on Global Mortality and
Morbidity in Heart Failure (PARADIGM-HF) trial firmly established sacubitril/valsartan as a cornerstone
therapy for patients with HFrEF [11,16]. In this landmark study, sacubitril/valsartan demonstrated clear
superiority over enalapril, resulting in a significant reduction in the composite primary endpoint of heart failure
(HF) hospitalization or cardiovascular (CV) death [10,18,26,30]. Therapeutic efficacy was evident across both
components of the composite outcome, with reductions observed in the risk of CV mortality as well as first
HF hospitalization [18]. Importantly, the relative risk reduction associated with sacubitril/valsartan remained
consistent across the full spectrum of baseline N-terminal pro—B-type natriuretic peptide (NT-proBNP)
concentrations, indicating preserved efficacy irrespective of initial disease severity [3]. As a result, absolute
risk reduction was greatest among patients with the highest NT-proBNP levels, translating into a number
needed to treat (NNT) of 16 over 31 months in the highest NT-proBNP quintile, compared with an NNT of 37
in the lowest quintile [3]. Moreover, post hoc analyses confirmed that the magnitude of benefit was comparable
in women (HR: 0.76, 95% CI: 0.62-0.94) and men (HR: 0.80, 95% CI: 0.73-0.89), underscoring the
consistency of treatment effects across sexes [18].

PARAGON-HF (Heart Failure with Preserved Ejection Fraction, HFpEF)

The Prospective Comparison of ARNI with ARB Global Outcomes in Heart Failure with Preserved
Ejection Fraction (PARAGON-HF) trial compared sacubitril/valsartan with valsartan in patients with a left
ventricular ejection fraction (LVEF) >45% [1,3]. The study demonstrated a modest overall benefit, with a 13%
reduction in the composite primary endpoint of total HF hospitalizations and CV death [1]. This effect was
predominantly driven by a decrease in recurrent HF hospitalizations, while no statistically significant reduction
in CV mortality was observed [1].

Subgroup analyses revealed heterogeneity of treatment effects, particularly with respect to sex and
measures of adiposity. Sacubitril/valsartan was associated with a greater reduction in the primary composite
outcome among women (RR: 0.73, 95% CI: 0.59-0.90) compared with men (RR: 1.03, 95% CI: 0.84-1.25),
with a significant interaction by sex (P-interaction = 0.017) [18]. The enhanced benefit observed in women
was largely attributable to a more pronounced reduction in total HF hospitalizations [18].

Further evaluation of body composition within PARAGON-HF highlighted important limitations of
conventional obesity definitions. A dedicated substudy demonstrated that although 49% of participants met
criteria for obesity based on body mass index (BMI >30 kg/m?), central adiposity was present in 96% of
patients, as assessed by a waist-to-height ratio (WHtR >0.5) [1]. WHtR showed a stronger and more linear
association with adverse HF outcomes than BMI, suggesting that central adiposity is a nearly universal
characteristic of HFpEF rather than a feature of a distinct subgroup [1]. While neprilysin inhibition appeared
to confer greater HF-related benefits in individuals with higher BMI (P-interaction ~0.06), no significant
heterogeneity was observed when treatment effects were analyzed across the continuum of WHtR values [1].

e-ISSN: 2544-9435 3



1(49) (2026): International Journal of Innovative Technologies in Social Science

PIONEER-HF / TRANSITION (Initiation during Peri-discharge or Hospitalization)

The safety and feasibility of early ARNI initiation following acute HF decompensation have been
evaluated in dedicated trials involving patients with HFrEF. In the PIONEER-HF trial, initiation of
sacubitril/valsartan in hemodynamically stabilized patients hospitalized for acute decompensated HF resulted
in greater reductions in NT-proBNP levels and demonstrated a favorable safety profile when compared with
enalapril [10,47].

Similarly, the TRANSITION trial assessed the initiation of sacubitril/valsartan either during
hospitalization or shortly after discharge [23,45]. The findings confirmed that ARNI therapy could be safely
and effectively introduced in stabilized patients, with greater reductions in biomarkers of cardiac stress and
higher rates of target dose achievement, particularly among patients with de novo HFrEF [34].

These observations have been extended to patients with worsening HF and an ejection fraction
exceeding 40%. The PARAGLIDE-HF trial showed that initiation of sacubitril/valsartan during hospitalization
or in the early post-discharge period provided consistent benefits in terms of NT-proBNP reduction and clinical
outcomes, while maintaining comparable tolerability and safety—including rates of symptomatic hypotension,
hyperkalemia, and worsening renal function—relative to initiation in the outpatient setting [21]. Collectively,
these data support the strategic use of hospitalization as an opportunity to commence ARNI therapy [21].

Other Randomized Controlled Trials and Meta-analyses

A comprehensive appraisal of additional randomized trials and meta-analyses further delineates the role
of ARNI across diverse clinical scenarios, patient subgroups, and combination therapy strategies, providing a
broader contextual framework for its application in contemporary heart failure management.

Trll?(l)/csl:;ldy Population/Setting Key Findings (vs. Control)
Reduced risk of major adverse CV events (OR 0.45) and HF
rehospitalization (OR 0.40). Improved LVEF (MD 3.07%) and reduced LV

volumes. Associated with higher rates of hypotension (OR 1.42) [5].

Meta-analysis | In-hospital initiation in
on AMI/HF AMlI-related HFrEF.

PARADISE-MI Post-AMI patients (high- The primary trial did not demonstrate a significant superiority of
risk). sacubitril/valsartan over ramipril in reducing CV outcomes [32,47].
ARNI + After 3 months, the combined therapy led to significant improvements in
SGLT2i HF:EF patients ventricular and atrial volumetric indices, systolic function (LVEF, LVGLYS),
Combination p ' and a sustained decrease in NT-proBNP. The addition of SGLT2i to patients
already on ARNI resulted in significant improvements [43].
Pilot RCT in stable Demogstrated safety and tolerability. Showed a significant improvement in
patient-reported outcomes (KCCQ—-Overall Summary Score: +10.6,
ENVAD-HF HeartMate 3 LVAD - . .
recipients P=0.011) and a reduction in the number of blood pressure-lowering

medications [10].

Results — Safety and Specific Populations

Nephrology (Impact on GFR) and Diabetes

The therapeutic profile of sacubitril/valsartan (Sac/Val) encompasses clinically meaningful
renoprotective effects, with benefits observed across the full spectrum of chronic kidney disease and
particularly among patients with concomitant diabetes mellitus (DM). In individuals with heart failure (HF)
and type 2 diabetes, Sac/Val has been shown to significantly slow the decline in renal function compared with
enalapril [11]. Through neprilysin inhibition, sacubitril contributes to a reduced rate of estimated glomerular
filtration rate (eGFR) decline across a wide range of left ventricular ejection fraction (LVEF) categories [4].

Accumulating data indicate that the renoprotective effects of Sac/Val may be dose dependent, especially
in patients with proteinuria [11]. Retrospective analyses have demonstrated a significant association between
changes in eGFR and the achieved Sac/Val dose, with more pronounced preservation of renal function in
patients receiving higher daily doses (200 mg and 400 mg) compared with the lowest dose (50 mg) [11].
Beyond renal effects, Sac/Val appears to exert synergistic anti-remodeling actions in diabetic cardiomyopathy
(DbCM), potentially mediated through immunomodulatory pathways and attenuation of inflammatory
signaling, thereby influencing disease progression [6]. In patients with diabetes classified as having pre—heart
failure with preserved ejection fraction (HFpEF), Sac/Val effectively prevented an increase in the left atrial
stiffness index over an 18-month period, an effect not observed with valsartan monotherapy [6].

Importantly, the benefits of angiotensin receptor—neprilysin inhibition extend to patients at the highest
risk. Among individuals with heart failure with reduced ejection fraction (HFrEF) receiving kidney
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replacement therapy, ARNI use was associated with significantly lower risks of all-cause mortality,
cardiovascular (CV) mortality, and HF-related hospitalization compared with conventional renin—angiotensin
system (RAS) blockade [4]. These favorable outcomes were closely linked to sustained adherence to ARNI
therapy [4]. Moreover, initiation and optimization of ARNI within specialized cardiorenal units did not result
in clinically significant deterioration of renal function, as reflected by stable creatinine levels and eGFR over
a six-month follow-up period [9].

Advanced Age and Hypotension

Advanced age in HF populations is commonly associated with adverse prognostic features, including a
higher prevalence of comorbidities and a reduced prognostic nutritional index (PNI), which independently
predicts unfavorable outcomes across the HF spectrum [30]. Evidence regarding the efficacy of Sac/Val in
elderly patients remains heterogeneous. Observational data indicate that patients receiving contemporary
quadruple guideline-directed medical therapy (GDMT), including ARNI, tend to be younger (median age 71
years) than those treated with older two-drug regimens (median age 82 years) [31]. In some real-world cohorts
of de novo HFrEF, the association between Sac/Val therapy and reduced hospitalization rates appeared
attenuated in patients aged >75 years compared with younger individuals [34]. Conversely, other analyses have
shown that the prognostic gains associated with achieving optimal medical therapy (OMT) are at least
comparable, if not greater, in older patients (>72 years) relative to their younger counterparts [46].

In routine clinical practice, hypotension represents the most frequent dose-limiting adverse effect of
ARNI therapy and accounts for treatment discontinuation in approximately 74.4% of cases [38]. In the post—
acute myocardial infarction (AMI) setting, patients treated with ARNI experienced a higher incidence of
iatrogenic hypotension compared with those receiving standard therapy (odds ratio [OR] 1.42) [5]. To reduce
the likelihood of treatment interruption, baseline systolic blood pressure (SBP) >110 mmHg at initiation has
been identified as an independent predictor of continued Sac/Val therapy [38]. Additionally, in HFrEF
populations, initiating Sac/Val as a single agent—without the concurrent introduction of other foundational
HF therapies such as beta-blockers, mineralocorticoid receptor antagonists, or SGLT2 inhibitors—was
associated with higher rates of treatment persistence [38]. Compared with angiotensin-converting enzyme
inhibitors, Sac/Val consistently induces greater reductions in both systolic and diastolic blood pressure [47]
and has been shown to significantly improve the cardio-ankle vascular index (CAVI) in patients with
hypertension [27].

Clinical Guidelines and Recommendations — Review of Current Guidelines (AHA/ACC/HFSA
2022 and Updates/Consensus 2024)

The pharmacological management of chronic heart failure (HF) has evolved substantially over recent
years, with angiotensin receptor—neprilysin inhibitors (ARNI) now recognized as a cornerstone of
contemporary therapeutic strategies [47,48,49]. Current clinical guidelines, including the 2022
AHA/ACC/HFSA consensus and subsequent updates, strongly recommend ARNI (sacubitril/valsartan) as a
key component of guideline-directed medical therapy (GDMT) in eligible patients with heart failure with
reduced ejection fraction (HFrEF) [48].

The prevailing standard of care is based on a quadruple-therapy framework, comprising an ARNI or
renin—angiotensin system (RAS) inhibitor, a beta-blocker (BB), a mineralocorticoid receptor antagonist
(MRA), and a sodium—glucose cotransporter 2 inhibitor (SGLT2i) [7,31,49,50]. A defining feature of updated
recommendations is the shift toward earlier and more rapid treatment implementation. Expert consensus
increasingly supports abandoning the traditional slow, sequential escalation in favor of prompt, near-
simultaneous initiation of all four foundational drug classes [31,49]. This approach is endorsed by the
AHA/ACC/HFSA consensus, which advocates rapid dose up-titration (e.g., every 1-2 weeks) [23], as well as
by the European Society of Cardiology (ESC), which assigns a Class IB recommendation to rapid GDMT
initiation following an episode of acute HF [50].

In patients with heart failure with mildly reduced or preserved ejection fraction (HFmrEF/HFpEF), the
role of ARNI is more nuanced. Although recent ESC guidelines emphasize SGLT2 inhibitors as first-line
therapy in these phenotypes, reflecting robust outcome data [14], pooled analyses indicate that the relative
benefits of ARNI are maintained across the entire spectrum of ejection fraction, independent of baseline N-
terminal pro—B-type natriuretic peptide (NT-proBNP) concentrations [3,45]. Moreover, clinical trials enrolling
patients with EF >40% who were stabilized after a worsening HF event support the continued use and early
initiation of ARNI in this high-risk population [7].
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The timing of ARNI initiation constitutes another critical aspect of current recommendations. Guidelines
highlight the importance of early treatment introduction, particularly during the vulnerable peri-hospitalization
period associated with acute HF decompensation [50]. Randomized trials such as PIONEER-HF and
TRANSITION have demonstrated that initiating ARNI therapy in hemodynamically stabilized patients is both
feasible and safe [4,5,34]. These data underpin the consensus view that hospitalization represents a key
opportunity to commence ARNI therapy, thereby enhancing treatment continuity and improving post-
discharge outcomes [21].

The scope of ARNI use is also expanding within specialized patient populations as new evidence
emerges. The 2023 HFSA expert consensus advises that pharmacological management in patients supported
with a left ventricular assist device (LVAD) should remain aligned with established GDMT principles for
HFrEF. With respect to chronic kidney disease (CKD), although major randomized trials largely excluded
patients with advanced renal impairment (¢GFR <30 mL/min/1.73 m?) [4,18], real-world observational studies
offer encouraging insights. In cohorts of HFrEF patients undergoing kidney replacement therapy (KRT), ARNI
treatment was associated with lower all-cause and cardiovascular mortality compared with conventional RAS
blockade, underscoring the clinical relevance of strict adherence to ARNI therapy in this particularly
vulnerable population [4].

Discussion

Interpretation

Robust evidence derived from randomized controlled trials (RCTs), most notably PARADIGM-HF and
PARAGON-HF, firmly positions neprilysin inhibition with angiotensin receptor—neprilysin inhibitors (ARNI),
particularly sacubitril/valsartan (S/V), as a central element of contemporary chronic heart failure (CHF)
management across the full range of left ventricular ejection fraction (LVEF) [3,17,50]. In heart failure with
reduced ejection fraction (HFrEF), S/V has consistently demonstrated superiority over enalapril, yielding
significant reductions in all-cause mortality, cardiovascular (CV) death, and heart failure hospitalizations
(HFH) [18,39,44,49]. These clinical benefits are closely linked to marked left ventricular reverse remodeling
(LVRR) and consequent improvements in cardiac structure and function [33,41,43]. Importantly, the relative
risk reduction achieved with S/V remains stable irrespective of baseline N-terminal pro—B-type natriuretic
peptide (NT-proBNP) levels, translating into the greatest absolute benefit among patients with the highest NT-
proBNP concentrations, who represent the highest-risk subgroup [3].

In heart failure with preserved (HFpEF) and mildly reduced ejection fraction (HFmrEF), S/V
predominantly confers benefit through a reduction in recurrent HF hospitalizations, while the impact on
mortality is less pronounced than that observed in HFrEF [3,7,23]. A key insight emerging from analyses of
the PARAGON-HF cohort challenges the conventional reliance on body mass index (BMI) to define obesity-
related HFpEF phenotypes [1]. The waist-to-height ratio (WHtR) proved to be a stronger prognostic indicator,
nearly ubiquitous in the HFpEF population and linearly associated with adverse outcomes, supporting the
concept that central adiposity is a fundamental characteristic of HFpEF rather than a discrete BMI-defined
subgroup [1]. Furthermore, subgroup analyses from both PARADIGM-HF and PARAGON-HF suggest that
the therapeutic effects of S/V are broadly consistent between sexes, although women with HFpEF exhibited
numerically greater reductions in total HF hospitalizations [18].

Beyond traditional endpoints, emerging data indicate additional benefits of S/V in complex
cardiovascular contexts, including improvements in quality of life and right ventricular performance in patients
with systemic right ventricular (sRV) failure [15,37]. Moreover, S/V has been associated with antiarrhythmic
properties, reflected by lower rates of ventricular tachycardia (VT) and ventricular fibrillation (VF), and a
reduced need for implantable cardioverter-defibrillator (ICD) interventions in patients with HFrEF [13,50].

Clinical Implications

The accumulated evidence strongly advocates for early and broad implementation of ARNI therapy to
maximize clinical benefit and alleviate the substantial socioeconomic burden associated with CHF [8]. Real-
world data demonstrate a clear dose—response relationship, whereby attainment of higher S/V doses (e.g.,
target dose 200 mg twice daily) is associated with significantly fewer all-cause hospitalizations and lower
overall healthcare costs, highlighting the imperative to overcome barriers to dose titration [8]. Clinicians
should therefore prioritize dose optimization rather than defaulting to minimal dosing, a practice that remains
common despite strong guideline recommendations [8]. This approach is particularly critical given that the
therapeutic effectiveness of S/V is closely tied to adherence, with meaningful benefits largely confined to
patients achieving high medication adherence (proportion of days covered >80%) [2,4].

e-ISSN: 2544-9435 6



1(49) (2026): International Journal of Innovative Technologies in Social Science

The well-documented renoprotective effects of S/V—including its dose-dependent attenuation of eGFR
decline and favorable outcomes even in advanced chronic kidney disease (CKD) and in patients receiving
kidney replacement therapy—suggest that concerns regarding renal function should not lead to premature
discontinuation, provided that potassium levels are carefully monitored [4,11,13]. In addition, the absence of
an observed association between S/V use and increased dementia risk, despite theoretical concerns related to
neprilysin inhibition, offers reassurance regarding long-term neurocognitive safety [25]. Evidence supporting
early initiation, particularly among patients with de novo HFrEF, further justifies prompt commencement of
S/V during the vulnerable post-hospitalization period following worsening HF (WHF), a strategy that may
enhance adherence and clinical outcomes in this high-risk phase [7,34].

Knowledge Gaps

Despite compelling trial and real-world data, important gaps remain in the optimal deployment of ARNI
therapy. Globally, utilization rates remain suboptimal, frequently limited by clinical inertia, tolerability
issues—most notably hypotension—and fragmented models of care [8,38]. A large proportion of patients
initiating S/V remain on the lowest available dose, underscoring the persistent disconnect between evidence-
based dosing strategies and routine clinical practice [8].

Although the short- to mid-term safety profile of S/V is well established, particularly with respect to
hypotension and hyperkalemia [7,18], long-term data evaluating hard renal endpoints—such as progression to
sustained renal replacement therapy—remain scarce, with most studies relying on surrogate measures such as
eGFR decline [11,39]. In addition, the optimal sequencing of the modern four foundational therapies (ARNI,
beta-blockers, mineralocorticoid receptor antagonists [MRA], and SGLT2 inhibitors) remains uncertain, as
definitive RCTs comparing rapid simultaneous initiation with conventional stepwise titration are lacking,
especially outside acute decompensation settings [23]. Finally, although current evidence does not suggest
adverse neurocognitive effects, extended follow-up remains essential given the theoretical mechanisms
involved and the prolonged latency of neurodegenerative disorders [12,25].

Future Directions

Future investigations should focus on translating established efficacy into optimized, real-world
treatment strategies. A key priority is the conduct of large, prospective RCTs comparing immediate and rapid
initiation of quadruple therapy—including S/V—with traditional gradual sequencing in stable CHF
populations, as exemplified by emerging trial designs such as the planned NovCon Sequencing Study [23].

In HFpEF, further work is required to refine patient selection and risk stratification, potentially by
prioritizing markers such as WHtR over BMI in trial enrollment to better identify individuals most likely to
derive cardiovascular benefit from S/V [1]. Long-term randomized and observational studies addressing
definitive renal outcomes, including progression to end-stage kidney disease (ESKD) and the requirement for
kidney replacement therapy (KRT), are also needed to clarify the durability of ARNI-mediated
nephroprotection, particularly in patients with pre-existing CKD [1,4,11,13].

To address persistent adherence and titration challenges, future research should evaluate system-level
interventions—such as pharmacist-led HF programs or telemonitoring-based support—to reduce clinical
inertia and facilitate achievement and maintenance of target S/V doses [8]. Finally, comprehensive real-world
analyses linking specific S/V dosing strategies to long-term cost-effectiveness outcomes, including quality-
adjusted life years and total healthcare expenditures, are essential to inform health policy and reimbursement
frameworks, ensuring that clinical benefits are translated into sustainable healthcare value [8].

Conclusions

The integrated body of evidence confirms that sacubitril/valsartan (ARNI) constitutes a transformative
pillar in the management of chronic heart failure, conferring clinically meaningful benefits across the entire
spectrum of ejection fraction [1,3]. In patients with heart failure with reduced ejection fraction (HFrEF), its
efficacy in lowering cardiovascular mortality and reducing hospitalization rates is strongly supported by both
pivotal randomized trials and real-world longitudinal analyses [2,18,49]. The therapeutic impact of ARNI
extends beyond conventional neurohumoral inhibition, as reflected by significant improvements in left
ventricular reverse remodeling, ventricular—arterial coupling, and overall myocardial efficiency [19,41].
Moreover, the scope of ARNI use has broadened to encompass complex clinical populations, including stable
recipients of mechanical circulatory support with HeartMate 3 left ventricular assist devices (LVAD), in whom
therapy has demonstrated an acceptable safety profile and improvements in patient-reported quality of life [10].
In pediatric cohorts, ARNI therapy has been associated with marked reductions in NT-proBNP levels, a
biomarker validated for prognostic risk stratification in children with systolic ventricular dysfunction [26].
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From a practical standpoint, optimal heart failure management should emphasize early and effective
initiation of ARNI therapy to maximize clinical outcomes. Evidence from the PARAGLIDE-HF trial supports
in-hospital initiation of sacubitril/valsartan following hemodynamic stabilization after a worsening heart
failure event, demonstrating both safety and efficacy even in patients without prior exposure to renin—
angiotensin system inhibitors [7,21]. Clinicians should proactively pursue dose escalation toward target dosing
(97/103 mg twice daily), as higher doses are associated with enhanced renoprotective effects—particularly in
individuals with concomitant proteinuria—and with substantial reductions in overall healthcare expenditures
[8,11]. To address the principal dose-limiting adverse effect of hypotension, initiation is ideally undertaken in
patients with systolic blood pressure >110 mmHg, while maintaining high treatment adherence (proportion of
days covered >80%) remains critical to preserving survival benefits in real-world practice [2,38]. In this
context, the adoption of multidisciplinary care models, including integrated cardiorenal units and nurse-led
heart failure clinics, is strongly encouraged to overcome implementation barriers and facilitate successful
titration of foundational quadruple therapy without inducing clinically significant renal impairment [9,42,44].

Ongoing safety surveillance remains an essential component of long-term ARNI therapy; however,
current data offer substantial reassurance regarding neurocognitive safety. Large retrospective cohort studies
have demonstrated no increased incidence of dementia compared with conventional renin—angiotensin system
blockade, and circulating biomarkers of neurodegeneration do not indicate acute neuronal injury following
ARNI initiation [12,25]. Additionally, incorporation of advanced right ventricular functional assessment—
such as free wall right ventricular longitudinal strain (fwRVLS)—into routine clinical evaluation may provide
independent prognostic information for risk stratification among patients receiving ARNI therapy [28,29]. In
summary, sacubitril/valsartan represents a major advancement in cardiovascular pharmacotherapy, and its
systematic implementation through early initiation and rapid optimization strategies is essential to
meaningfully reduce the global burden of heart failure.
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