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Summary

Heart failure continues to exact a substantial
global burden despite modern drug regimens. A
persistent problem lies in the disruption of nitric
oxide—soluble guanylate cyclase—cyclic GMP

signalling,  which  promotes  endothelial
dysfunction, fibrosis and diastolic impairment.
Vericiguat, an oral stimulator of soluble
guanylate cyclase, restores cyclic GMP

production independently of nitric oxide and
thereby improves myocardial and vascular
performance. This review integrates
mechanistic, pharmacological and clinical
evidence — including the SOCRATES and
VICTORIA programmes — to evaluate the
drug’s place in contemporary therapy. Vericiguat
provides a modest but meaningful reduction in
the composite outcome of cardiovascular death
or first hospitalisation for heart failure, with an
excellent safety profile and compatibility with
established guideline-directed therapy. Its once-
daily dosing and minimal interaction potential
facilitate adherence. Although the absolute
survival gain remains limited, vericiguat
represents a mechanistically novel and clinically
practical option for high-risk HFrEF patients with
recent decompensation.
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Introduction

Heart failure (HF) is a complex clinical syndrome
rather than a single pathological entity and
arises from diverse structural and functional
abnormalities of the myocardium.
Contemporary management of heart failure with
reduced ejection fraction (HFrEF) relies on a
combination of guideline-directed medical
therapies, including  B-blockers, renin—
angiotensin  system inhibitors, angiotensin
receptor—neprilysin inhibitors, mineralocorticoid
receptor antagonists, and sodium—glucose
cotransporter-2 inhibitors. These therapies have
substantially improved survival and reduced
hospitalisation rates. Nevertheless, a
considerable proportion of patients continue to
experience persistent symptoms, recurrent
decompensation, and frequent
rehospitalisations despite optimal treatment [1—
3].

Accumulating evidence suggests that this
residual risk cannot be fully explained by
neurohormonal activation alone. Instead,
chronic endothelial dysfunction, oxidative
stress, and impaired myocardial relaxation play
central roles in disease progression. Oxidative
stress reduces nitric oxide (NO) bioavailability
and oxidises the haem moiety of soluble
guanylate cyclase (sGC), leading to diminished
conversion of guanosine triphosphate to cyclic
guanosine monophosphate (cGMP). Deficiency
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of cGMP signalling contributes to impaired
myocardial

relaxation, increased ventricular stiffness,
progressive fibrosis, and adverse vascular
remodelling [4,5].

Targeting the NO-sGC—cGMP pathway
therefore represents a mechanistically distinct
therapeutic strategy in heart failure. Vericiguat is
an oral stimulator of soluble guanylate cyclase
that directly enhances cGMP production
independently of endogenous nitric oxide
availability. By restoring cGMP signalling even
under conditions of oxidative stress, vericiguat
offers a novel approach to addressing
pathophysiological  processes that are
inadequately  corrected by conventional
neurohormonal therapies [6].

This narrative review summarises the
pharmacological properties of vericiguat,
evaluates evidence from key preclinical and
clinical studies—including the SOCRATES and
VICTORIA programmes—and discusses its role
in contemporary management of patients with
HFrEF

Results and discussion

Mechanistic overview
Heart failure (HF) remains a major global health

concern, characterized by high rates of
morbidity, mortality, and recurrent
hospitalizations, despite significant

advancements in pharmacological therapies. A
primary pathophysiological defect in HF is the
dysfunction of the nitric oxide—soluble guanylate
cyclase—cyclic guanosine  monophosphate
(NO—-sGC-cGMP) signaling pathway, which
results in endothelial dysfunction, myocardial
fibrosis, impaired relaxation, and persistent
ventricular remodeling.

Vericiguat, a novel oral stimulator of soluble
guanylate cyclase, directly enhances cGMP
production, independent of nitric oxide
availability, thus targeting a disease mechanism
that is inadequately addressed by conventional
neurohormonal therapies.
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This review synthesizes the current evidence
regarding vericiguat, including its molecular
mechanisms, pharmacokinetics, preclinical
investigations, and clinical outcomes from
pivotal trials, such as the SOCRATES and
VICTORIA programs. Clinical results suggest
that vericiguat offers a modest yet clinically
meaningful reduction in the composite endpoint
of cardiovascular death or the first
hospitalization for heart failure in patients with
worsening heart failure and reduced ejection
fraction (HFrEF), along with a favorable safety
and tolerability profile. Its once-daily oral dosing,
minimal drug—drug interactions, and
compatibility with guideline-directed medical
therapy support its use in routine clinical
practice. Although the absolute mortality
benefits remain limited, vericiguat represents a
vital mechanistically novel adjunctive option for
stabilizing high-risk patients who have recently
undergone decompensation.

Pharmacokinetics and pharmacodynamics

Vericiguat demonstrates advantageous
pharmacokinetic characteristics that facilitate
once-daily oral dosing. When ingested with
food, its oral bioavailability reaches nearly 93%,
and systemic exposure shows a slight increase
compared to fasting conditions. Peak plasma
levels are generally attained about one hour
post-administration. The terminal elimination
half-life is approximately 20 hours, allowing for
stable plasma levels with daily intake.
Metabolism primarily occurs through
glucuronidation, facilitated by UGT1A9 and
UGT1Al, with minimal participation from
cytochrome P450 enzymes. As a result, the
likelihood of clinically significant drug—drug
interactions remains low. Roughly equal
amounts of the administered dose are
eliminated  through urine and feces.
Pharmacodynamic investigations reveal a dose-
dependent rise in plasma cGMP levels,
indicating effective target engagement. Notably,
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vericiguat induces minimal clinically significant
alterations
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Figure 1. Schematic representation of the nitric oxide—soluble guanylate cyclase—cyclic guanosine
monophosphate (NO-sGC-cGMP) signalling pathway under normal physiological conditions and in heart
failure. Oxidative stress reduces nitric oxide availability and impairs sGC activity, resulting in diminished cGMP
production and downstream myocardial and vascular dysfunction. Figure created by the authors.
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Figure 2. Mechanism of action of vericiguat. Vericiguat directly stimulates soluble guanylate cyclase
independently of nitric oxide, restoring intracellular cGMP levels and improving myocardial relaxation and
vascular function. Figure created by the authors.
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in heart rate or systemic blood pressure,
setting it apart from conventional
vasodilators.

Pre-clinical and early clinical data

Preclinical studies have demonstrated that
stimulation of the soluble guanylate cyclase—

cGMP pathway by vericiguat leads to
favourable structural and functional cardiac
effects. In experimental models of heart
failure, treatment with vericiguat reduced left
ventricular hypertrophy and myocardial
fibrosis while improving diastolic compliance
and ventricular relaxation [18,19]. These
findings provided early evidence that
restoring cGMP signalling may attenuate
maladaptive cardiac remodelling.

Phase | clinical studies conducted in healthy
volunteers confirmed that vericiguat is well
tolerated and exhibits predictable, dose-
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dependent  pharmacokinetics, thereby
supporting further clinical development [21].
Subsequent phase Il evaluation in the
SOCRATES-REDUCED trial enrolled 456
patients with HFrEF and demonstrated
significant dose-related reductions in NT-
proBNP concentrations, accompanied by
modest improvements in left ventricular
ejection fraction [22]. In contrast, the
SOCRATES-PRESERVED trial,  which
included 477 patients with HFpEF, did not
demonstrate significant changes in NT-
proBNP levels, although some
improvements in functional measures and
patient-reported outcomes were observed
[23].

Collectively, these early clinical findings
highlighted the potential benefit of vericiguat
in patients with reduced ejection fraction and
informed the design of the pivotal VICTORIA
outcomes trial.

Trial |[Population |Design [Primary endpoint |[Key result  |[Reference]
SOCRATES-  |[HFrEF (n = Rﬁ;‘::m'lsled dose-|Change in T+ NT-proBNP,,
REDUCED 456) ]E : proBNP 1 LVEF
inding

SOCRATES-  ||HFPEF (n =||Randomised Change in NT- g‘iglr’;;arLer 23]
PRESERVED A477) phase Il proBNP trend
VICTORIA HFIEF (n = Rﬁ;‘ggmiiﬁcomes CV death o first HF [HR 0.90 (95 %),

5050) tprial hospitalisation Cl 0.82-0.98)

Table 1. Major clinical trials of vericiguat in heart failure

Preclinical Phase 1 SOCRATES
Studies Trials REDUCEL

- e~ P ——" . e e S
2008-2012 2013 2015-201¢

Figure 3. Clinical development timeline of vericiguat, illustrating major preclinical studies and pivotal clinical
trials leading to regulatory approval. Figure created by the authors.
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The
interpretation

VICTORIA trial and clinical

The VICTORIA trial was a large, randomised,
double-blind, placebo-controlled phase |l
study that enrolled 5,050 patients with
symptomatic HFrEF who had experienced
recent clinical worsening, defined by
hospitalisation or the need for intravenous
diuretics [8]. All participants received
guideline-directed medical therapy, and
vericiguat was initiated at a dose of 2.5 mg
once daily, with gradual titration to a target
dose of 10 mg based on tolerability.

Over a median follow-up period of 10.8
months, vericiguat significantly reduced the
primary composite endpoint of
cardiovascular death or first heart-failure
hospitalisation compared with placebo
(hazard ratio 0.90; 95% confidence interval
0.82—0.98; p = 0.02). The observed benefit
was predominantly driven by a reduction in
heart-failure hospitalisations, whereas
cardiovascular mortality alone was not
significantly different between groups.

Vericiguat demonstrated a favourable safety
profile, with low rates of treatment
discontinuation. Mild hypotension and
anaemia were the most frequently reported
adverse  events, but these rarely
necessitated cessation of therapy. Subgroup
analyses indicated consistent efficacy across
age groups, sex, renal function categories,
and background use of angiotensin
receptor—neprilysin inhibitors or SGLT2
inhibitors [24]. These findings support the
role of vericiguat as a stabilising therapy in
patients with high-risk HFrEF following
recent decompensation.

Comparison with
failure therapies

established heart-

The contemporary management of HFrEF
relies on a multidrug strategy that targets

complementary pathophysiological
pathways. Foundational therapies—
including B-blockers, RAAS inhibitors,

glomerular filtration rate when compared to
placebo, even in patients with moderate
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mineralocorticoid receptor antagonists, and
SGLT2 inhibitors—have  demonstrated
robust mortality and morbidity benefits
across a broad range of patient populations.
In contrast, vericiguat primarily addresses
impaired cGMP signalling and offers
incremental benefit by reducing recurrent
hospitalisations in  selected high-risk
patients. Its role is therefore best understood
as additive rather than foundational,
complementing existing therapies rather
than replacing them.

Safety profile

The comprehensive safety profile of
vericiguat has been thoroughly assessed
throughout phase | to phase Il clinical
development programs, as well as through
post-hoc analyses of significant trials. Across
various studies, vericiguat has shown good
tolerability, with adverse events typically
being mild to moderate in severity and
occurring at frequencies comparable to
placebo [17]. Notably, the rates of
discontinuation due to adverse events were
low, indicating its appropriateness for
prolonged outpatient use. The most
frequently reported treatment-related
adverse events consist of mild hypotension
and anaemia. Hypotension seems to be
dose-dependent but is generally
asymptomatic and can be managed through
careful titration and adjustment of
accompanying diuretic  therapy. The
anaemia associated with vericiguat is
believed to be a result of haemodilution
rather than bone marrow suppression or
haemolysis, and significant reductions in
haemoglobin levels are rare [8,17]. Serious
bleeding incidents have not been observed
at rates exceeding those of placebo. Renal
safety remains a critical issue for patients
with advanced heart failure, many of whom
also suffer from chronic kidney disease. In
the VICTORIA trial, vericiguat did not elevate
the incidence of acute kidney injury or lead to
clinically significant declines in estimated
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Figure 4. Kaplan—Meier curves from the VICTORIA trial showing the cumulative incidence of the
composite endpoint of cardiovascular death or first heart-failure hospitalisation in patients receiving
vericiguat versus placebo. Adapted from Armstrong et al. [8].

renal impairment at Dbaseline [24].
Additionally, electrolyte imbalances, such as
hyperkalaemia and hyponatraemia, were not
significantly different between the treatment
groups.

Economic and practical considerations

In addition to clinical effectiveness, the
integration of any new heart failure treatment
is significantly shaped by its economic
implications and practical applicability within

Khanolkar et al., 2026, 2, (2), 2026222, Published on:

healthcare frameworks. Heart failure ranks
among the top causes of hospital admissions
globally, with repeated hospital stays
constituting a considerable share of the total
healthcare costs associated with this
condition. Therefore, interventions aimed at
decreasing rehospitalisation rates, even in
the absence of substantial mortality
improvements, may still present
advantageous cost-effectiveness profiles
[26]. Pharmacoeconomic evaluations
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performed in Europe and North America
have assessed the additional cost-
effectiveness of vericiguat when used
alongside guideline-directed medical
therapy. These analyses suggest an
incremental cost per quality-adjusted life-
year (QALY) gained ranging from £17,000 to
£20,000, which aligns with the accepted
willingness-to-pay thresholds in numerous
high-income healthcare systems [16,26].
Notably, the economic value of vericiguat is
primarily influenced by its ability to reduce
heart failure hospitalisations rather than by
improvements in survival rates.

Practical selection criteria

Vita Scientia B

B-Blocker
Inhibitor

Recent Worsening Heart Failure

High-Risk Stabilisation Phase

Figure 5. Proposed positioning of vericiguat
within the contemporary treatment algorithm for
heart failure with reduced ejection fraction as an
adjunctive therapy in recently decompensated,
haemodynamically stable patients. Figure
created by the authors.

Optimised guideline therapy

Criterion |Rationale |Suggested action
Recent  decompensation||Benefit concentrated in recently||Start once haemodynamically
within three months decompensated cohorts stable

Maximise tolerated GDMT

Vericiguat is adjunctive

before initiation

Systolic BP = 100 mmHg

Avoid symptomatic hypotension

Delay initiation or
diuretics if lower

adjust

Baseline NT-proBNP <
8000 pg/mL

Attenuated effect at very high
levels

Prioritise patients below this
threshold

eGFR = 30 mL min™ 1.73

Limited data in severe renal

Use cautiously and monitor

m™2 impairment

renal function

No PDE-5 inhibitor use

Risk of excessive vasodilation

Contraindicated or advise

against concurrent use

Appropriate selection of patients is essential
for maximizing the therapeutic advantages of
vericiguat while minimizing potential adverse
effects. Findings from the VICTORIA trial and
subsequent evaluations suggest that the
drug's efficacy is most significant in patients
experiencing recently exacerbated heart
failure, especially those who have
necessitated hospitalization or intravenous
diuretic treatment within the last three
months [8,24]. Haemodynamic stability is a
crucial requirement for the commencement
of treatment. Patients must exhibit a systolic
blood pressure of no less than 100 mmHg to

Khanolkar et al., 2026, 2, (2), 2026222, Published on:

mitigate the risk of symptomatic hypotension.
Vericiguat should be initiated only after the
optimization of foundational guideline-
directed medical therapy, as it is designed to
serve as an adjunct rather than a
replacement for established medications.
Elevated levels of natriuretic peptides assist
in identifying high-risk patients; however,
extremely elevated NT-proBNP levels may
indicate advanced disease, where the
relative benefit of vericiguat may be
diminished.

Clinical vignette
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The subsequent clinical case exemplifies the
practical use of vericiguat in standard care. A
68-year-old male with ischaemic
cardiomyopathy and a left ventricular
ejection fraction of 30% presented with
exacerbating dyspnoea and peripheral
oedema, which required hospitalisation and
intravenous diuretic treatment. His medical
background included chronic kidney disease
(estimated glomerular filtration rate 42 mL
min~t 1.73 m™2) and hypertension. In spite of
the optimisation of guideline-directed

therapy—including an ACE inhibitor, B-
blocker, mineralocorticoid receptor
antagonist, and SGLT2 inhibitor—he

continued to experience symptoms at New
York Heart Association (NYHA) class lll. His
NT-proBNP level was 4,200 pg/mL, and his
blood pressure remained stable at 110/68
mmHg. In light of his recent decompensation
and ongoing risk, vericiguat was commenced
at a dose of 2.5 mg once daily and was
gradually increased to 10 mg over several
weeks.

Author’s perspective
recommendations

and practical

From a clinical perspective, vericiguat should
be considered a targeted therapy for patients
with  HFrEF who remain vulnerable to
recurrent decompensation despite
optimisation of guideline-directed medical
therapy. Its greatest value lies in stabilising
patients during the high-risk period following
recent hospitalisation or intravenous diuretic
therapy. Initiation should occur only after
haemodynamic stability is achieved, with
gradual dose titration and close monitoring
during early treatment.

Clinicians should set realistic expectations,
emphasising that the principal benefit of
vericiguat is a reduction in heart-failure
hospitalisations  rather than dramatic
symptom improvement or survival extension.
Careful patient selection, combined with
structured follow-up, is essential to maximise
benefit while maintaining safety. As real-

Khanolkar et al., 2026, 2, (2), 2026222, Published on:
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world  experience  grows, institutional
protocols and registries may further refine its
optimal use.

Future directions

Current studies look to figure out vericiguat's
place in heart failure where ejection fraction
stays preserved, along with how it pairs with
other drugs that tweak cGMP pathways.
References[27 - 30]cover those efforts.
Down the line, one approach might combine
stimulation of two pathways at once through
both the soluble and particulate forms of
guanylate cyclase. That could add up to
better relaxation in heart muscle and more
flexible blood vessels.

Limitations and Unmet Needs

Despite its mechanistically novel approach
and favourable safety profile, vericiguat has
several important limitations that warrant
consideration. The magnitude of benefit
observed in clinical trials has been modest
compared with foundational therapies such
as [B-blockers, angiotensin  receptor—
neprilysin inhibitors, and SGLT2 inhibitors. In
the VICTORIA trial, the reduction in the
composite endpoint was primarily driven by
fewer heart-failure hospitalisations, while a
clear mortality benefit was not demonstrated.
These findings indicate that vericiguat should
be regarded as an adjunctive rather than
disease-defining therapy.

Several unresolved questions remain. The
optimal timing of initiation—whether during
hospitalisation, immediately after discharge,
or later during stable outpatient
management—has not been conclusively
established. Evidence supporting its use in
patients with severe renal impairment,
profound hypotension, or extremely elevated
natriuretic peptide levels remains limited.
Furthermore, access and affordability may
restrict widespread use in resource-limited
healthcare settings.

Future research should focus on pragmatic
real-world studies, longer-term outcome
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analyses, and improved phenotypic patient
selection to clarify the populations most likely
to benefit from vericiguat. Addressing these
gaps will be essential to defining its long-term
role in  comprehensive  heart-failure
management.

Mechanistic and Translational Insights

Preclinical studies suggest that stimulation of
the sGC—cGMP pathway by vericiguat may
exert several potentially beneficial biological
effects, including attenuation of inflammatory
signalling, improvement of mitochondrial
efficiency, reduction of myocardial fibrosis,
and enhancement of endothelial function.
Experimental models have demonstrated
downregulation of pro-inflammatory
cytokines, improved cellular energetics, and
reduced fibroblast proliferation following
restoration of cGMP signalling.

However, it is important to note that most of
these observations are derived from
preclinical or early translational studies.
Direct evidence confirming long-term
disease-modifying effects in  humans
remains limited. Consequently, these
mechanistic findings should be interpreted as
hypothesis-generating rather than definitive
proof of structural myocardial reversal.
Further clinical studies are required to
determine whether these biological effects
translate into sustained improvements in
cardiac structure and long-term outcomes.

Search strategy

We did a planned search through PubMed,
ScienceDirect, and ClinicalTrials.gov. The
time frame covered 2015 to 2024. Search
terms included vericiguat. We also used sGC
stimulator. Heart failure came up.
SOCRATES and VICTORIA got included.
Extra details came from European Medicines
Agency or EMA documents. US Food and
Drug Administration or FDA files added
more. References [9,10] cover those.

Eligibility criteria

Khanolkar et al., 2026, 2, (2), 2026222, Published on:
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We picked studies on preclinical work with
vericiguat. Phase one through three trials
made the cut. Major reviews on its
mechanism, pharmacology, or outcomes
worked too. We left out reports not in English.
Non-peer-reviewed stuff got skipped.
Studies on unrelated drugs did not qualify.

Data synthesis

We pulled out info on study designs.
Participant details came next. Interventions
and endpoints followed. Safety results
rounded it out. The evidence got put together
narratively. We followed the IMRaD structure
from Vita Scientia publications.

Heart failure with reduced ejection fraction
remains a progressive and burdensome
clinical condition despite advances in
guideline-directed medical therapy. Although
neurohormonal blockade has significantly
improved outcomes, many patients continue
to experience recurrent decompensation and
hospitalisation. Vericiguat represents a
mechanistically distinct therapeutic option by
restoring impaired soluble guanylate
cyclase—-cGMP  signalling, a pathway
inadequately addressed by conventional
therapies.

Evidence from the SOCRATES and
VICTORIA programmes indicates that
vericiguat provides a modest but clinically
meaningful  reduction in  heart-failure
hospitalisations, particularly among patients
with recent decompensation who remain at
high risk despite optimized background
therapy. Its favourable safety profile, minimal
drug—drug interactions, and once-daily
dosing support its practical integration into
clinical care.

Vericiguat should be viewed as an adjunctive
therapy rather than a replacement for
established treatments, with careful patient
selection and realistic  expectations
regarding benefit. Ongoing and future
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studies will be essential to clarify its optimal
timing, broader applicability, and potential
role in other heart-failure phenotypes. When
used judiciously, vericiguat adds a valuable
mechanism-based option to the modern
heart-failure treatment landscape.
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