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Abstract

The nitric oxide (NO)-soluble guanylate cyclase (sGC)-
cyclic guanosine monophosphate (cGMP) pathway is
dysregulated in patients with heart failure (HF) resulting
in myocardial and vascular dysfunction that contrib-
utes to its progression. Vericiguat is a novel direct sGC
stimulator that targets in at least two ways the NO-
sGC-cGMP pathway with the subsequent restoration of
CcGMP activity. The VICTORIA trial assessed the effects of
vericiguat (versus placebo) in 5050 patients with chron-
ic HF (NYHA class II-1V), left ventricular ejection fraction
(LVEF) <45%, elevated natriuretic peptide levels and a
recent HF decompensation (hospitalized or outpatient
intravenous diuretics). After a median follow-up of 10.8
months, a lower risk (10% reduction) of the primary com-
bined outcome (cardiovascular death or HF hospitaliza-
tion) was achieved (HR 0.90, 95% CI 0.83-0.98; p=0.02).
The composite endpoint was driven by HF hospitaliza-
tions (HR 0.9, 95% CI 0.81-1.00; p=0.048) whilst CV death
reduction was not statistically significant on its own.
The target dose was achieved in 89% of patients treat-
ed with vericiguat, and no significant differences were
observed in the rates of syncope or hypotension. The
VICTORIA trial showed that vericiguat was safe, well tol-
erated and without need of laboratory testing. The aim
of this review is to provide comprehensive information
about vericiguat in terms of its differential mechanism

Introduction

Heart failure (HF) remains a major public health concern
with an approximate global prevalence of more than
64 million patients and a persistent increase in its incidence
mainly due to increasingly longer life expectancy! In this
context, acutely decompensated HF represents the most
frequent cause of hospitalization in individuals older than
65 years, which results in about 1 million hospitalizations
yearly only in the United States.?® This entity is also associat-

of action and clinical data particularly focused on the
VICTORIA trial. A comparison is also made with DAPA-
HF and EMPEROR-Reduced considering that, in all these
contemporary trials, a new study medication was add-
ed to the standard triple HF therapy. This is a relevant is-
sue because the VICTORIA trial had a significant but less
powerful effect than DAPA-HF and EMPEROR-Reduced
on HF outcomes in a setting of more severe disease,
higher event rate and shorter follow-up. In addition, rele-
vant data on other previous studies are also provided in
both HF with reduced LVEF (SOCRATES-Reduced) and HF
with preserved LVEF (SOCRATES-Preserved and VITALITY-
Preserved).

This article is part of the Emerging concepts in heart fail-
ure management and treatment Special Issue: https://
www.drugsincontext.com/special_issues/emerging-
concepts-in-heart-failure-management-and-treatment
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ed with a high rate of readmission (10% at 90 days) whilst its
overall mortality (since initial diognosis) has been estimat-
ed between 30% and 50% at 1and 5 years, respectively.*®

Although hospitalization and survival rates have im-
proved in the last decade, mortality and morbidity due
to HF continue to be significant. For example, in the PAR-
ADIGM-HF study (Prospective Comparison of ARNI With
ACEl to Determine Impact on Global Mortality and Mor-
bidity in Heart Failure), the composite of death from
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cardiovascular (CV) causes or HF hospitalization (HFH)
was 21.8% in the sacubitril/valsartan arm (27 months of
follow-up).® More recently, in the DAPA-HF trial (Dapagli-
flozin and Prevention of Adverse Outcomes in Heart Fail-
ure), the primary endpoint (composite of death from CV
causes or worsening HF) reached 16.8% in the dapag-
liflozin group (median follow-up 18.2 months)” whilst, in
the EMPEROR-Reduced trial (Cardiovascular and Renal
Outcomes with Empagliflozin in Heart Failure), a similar
primary outcome (combined CV death or hospitaliza-
tion for worsening HF) affected 19.4% of the active arm
(median follow-up 16 months) 2

Despite significant positive results of these trials, a per-
sistent necessity for novel therapies remains and there-
fore, in this context, the introduction of vericiguat could
be relevant. The VICTORIA trial (Vericiguat in Patients with
Heart Failure and Reduced Ejection Fraction) assessed
the clinical efficacy of vericiguat, a novel oral soluble
guanylate cyclase (sGC) stimulator, versus placebo in
patients with chronic HF and reduced ejection fraction
(HFrEF), resulting in a significant 10% reduction (33.6% ver-
sus 37.8%) of its combined primary endpoint, which was
death from CV causes or first HFH (median follow-up 10.8
months).? In the 2021 ESC Guidelines for the Diagnosis
and Treatment of Acute and Chronic Heart Failure, ver-
iciguat was awarded a class 2B recommendation (‘use-
fulness’/'may be considered’) and a level of evidence
B (data derived from a single randomized clinical trial).
Therefore, vericiguat was recommended for patients in
New York Heart Association (NYHA) functional class II-IV
who had worsening HF (on guideline-directed medi-
cal therapy (GDMT)) to reduce the risk of CV mortality
or HFH.® In the same direction, the 2022 AHA/ACC/HFSA
Guideline for the Management of Heart Failure assigned
vericiguat to a class 2b recommendation (‘weak'/'may
be considered’) and a level of evidence BR (‘moderate
quality’/evidence based on only one randomized con-
trolled trial). Therefore, vericiguat should be considered
in selected patients with HFrEF at high risk and recent
worsening of HF (already on GDMT) to reduce HFH and
CV death.”

The aim of this review is to reassess the existing evi-
dence regarding vericiguat (differential mechanism of
action and relevant clinical data) with the intention of
examining its place in therapy precisely within the recent
introduction of sodium—glucose cotransporter 2 inhibi-
tors (SGLT2is) as a GDMT for HFrEF.on

Guanylate cyclase pathway

In the CV system, nitric oxide (NO) is synthesized by en-
dothelial nitric oxide synthase (eNOS) from 1-arginine af-
ter being activated by an increase of intra-cytoplasmic
calcium levels (phosphorylation or via calcium/calmod-

drugsincontext.com

ulin).2 eNOS was originally described in the endothelial
cells of large vessels but has also been identified in the
endothelium of coronary arteries, endocardial cells, car-
diomyocytes and specialized cardiac conduction cells,
amongst others.® NO rapidly diffuses in two main direc-
tions: to the bloodstream where it binds to the haem moi-
ety of haemoglobin (to be transported) and to the haem
moiety of the sGC enzyme in neighbouring vascular
smooth muscle cells. sGC promotes the dephosphoryl-
ation of guanosine triphosphate (GTP) to cyclic guano-
sine monophosphate (cGMP), which acts as a second
messenger by activating protein kinase G (downstream
effectors). Phosphorylated substrates of protein kinase
G are widely present in several cardiovascular and re-
nal cells (cordiomyocytes, fibroblasts, endothelial cells,
platelets, renin-secreting juxtaglomerular cells, etc.). NO
exerts a capital role by controlling vascular tone and
blood pressure (smooth muscle relaxation), preventing
platelet aggregation, and protecting endothelial integ-
rity because it exerts anti-inflammatory, antithrombotic
and vasodilator effects. Furthermore, it improves cor-
onary blood flow and diastolic relaxation whilst pro-
tecting against inflammation, fibrosis, hypertrophy and
apoptosis of cardiomyocytes in response to cardiac in-
jury.27* The bioavailability of NO can be severely com-
promised in different diseases such as atherosclerosis,
hypertension, diabetes mellitus, coronary artery disease,
ischaemia-reperfusion injury and vascular aging.#™ In
this context, HF represents another case of limited NO
availability because it is characterized by an associat-
ed increase in oxidative stress, release of pro-apoptotic
factors, reduced endothelial synthesis of NO, excessive
elimination of NO and an altered reaction of sGC that re-
sults in a deficient cGMP state with subsequent negative
impact over cardiac, vascular and kidney functions.”

Pharmacodynamics and
pharmacokinetics of vericiguat

Vericiguat is an oral agent that directly raises cGMP
availability by increasing sGC sensitivity to endogenous
NO (stabilizing their mutual binding) and, indirectly, via
a NO-independent pathway (Figure 1). This has a fa-
vourable impact on decongestion, afterload reduction,
coronary blood flow improvement, platelet activation in-
hibition, CV inflammation and remodelling attenuation,
kidney protection, and diuresis and natriuresis promo-
tion.® Vericiguat is a class Il (Biopharmaceutics Classifi-
cation System) low-soluble and highly permeable agent
with a single daily dosage (up-titrated from 2.5 to 10 mg
in the VICTORIA trial). Its water solubility is low (1.6 L/hour
in healthy volunteers, 1.3 L/hour in patients with HFrEF)
whilst its intestinal permeability is high, allowing recovery
of >98% of the administered dose. Once ingested with
food, vericiguat exhibits elevated bioavailability and a
reduced variability with a median time of <2.5 hours to
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Figurel. Cardiovascular effects of vericiguat.
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In a heart failure setting, an increased oxidative
stress, inflammation and endothelial dysfunction
reduce nitric oxide (NO) bioavailability, which results
in soluble guanylate cyclase (sGC) deficiency

with a subsequent reduction in cyclic guanosine
monophosphate (cGMP) synthesis (orange arrows).
A lower sGC activity is associated with coronary
microvascular dysfunction, altered diastolic relaxation,
inflamsnmation, fibrosis, hypertrophy and apoptosis

of cardiomyocytes in response to cardiac injury.?”
Vericiguat directly stimulates sGC (independent of
NO involvement) and it also sensitizes this enzyme to
endogenous NO by the stabilization of its binding site.
Consequently, by restoring cGMP deficiency (green
orrows), myocardial function and vascular tone
improve.®

Vericiguat is a poorly soluble and highly permeable
agent that, once ingested, requires a median time of
<2.5 hours to reach its maximum plasma concentration
(half-life 18-22 hours). It is approximately 98% bound
to plasma proteins (essentially albumin) and is not
affected by renal or hepatic insufficiency. In healthy
subjects, 53.1% and 45.2% of the administered dose is
excreted in the urine and faeces, respectively.”®

eNOS, endothelial nitric oxide synthase; GTP,
guanosine triphosphate.

reach its maximum plasmatic concentration (half-life:
18-22 hours).® Plasma protein binding of vericiguat is
around 98% (mainly albumin) and is not altered by re-
nal or hepatic insufficiency; glucuronidation via uridine
diphosphate-glucuronosyltransferase 1A9 and 1Al rep-
resents its main metabolic pathway and practically has
no effects over the major cytochrome P450s system. In

drugsincontext.com

healthy individuals, 53.1% and 45.2% of the ingested dose
is eliminated via diuresis and faeces, respectively.®

Vericiguat in HFrEF

In the clinical field of HFrEF, vericiguat has been studied
in the phase I, SOCRATES-Reduced study?® and in the
pivotal phase Ill VICTORIA trial.®

SOCRATES-reduced

This trial was a dose-finding study that enrolled 456
patients with LVEF <45% and a recent (within 4 weeks)
episode of HF decompensation (HFH or outpatient visit
requiring intravenous diuretics), congestive signs, ele-
vated natriuretic peptides levels, brain natriuretic pep-
tide (BNP) 2300 ng/L (atrial fibrillation: *500 ng/L), or
N-terminal pro-B-type natriuretic peptide (NT-proBNP)
»1000 ng/L (atrial fibrillation 21600 ng/L).2 SOCRATES-Re-
duced was not designed for clinical outcomes because
its primary endpoint was the change (baseline to week
12) in log-transformed level of NT-proBNP. Its study pop-
ulation was randomized to receive placebo (n=92) or
one of four daily vericiguat doses: 125 mg (n=91), 2.5 mg
(n=91), 5 mg (n=91) or 10 mg (n=91).

In an initial analysis, the variation of the main outcome
was not statistically significant between the whole pooled
vericiguat group versus the placebo arm (p=0.15) but, in
a secondary evaluation (using linear regression analy-
sis), a clear dose-response relationship was observed
(reaching a statistical significance) in the vericiguat 10
mg arm (p=0.0483).2° In addition, there was a favourable
trend but statistically non-significant (p=0.72) towards
the reduction of the composite CV death and HFH in the
vericiguat 5 and 10-mg groups (versus placebo): 19.6%
(placebo), 18.7% (1.25-mg group/p=0.97), 19.8% (2.5-mg
group/p=1.01), 12.1% (5-mg group/p=0.63) and 11% (10-mg
group/p=0.633). Positively, a slight but significant in-
crease (p<0.05) of LVEF (versus placebo) was observed
in the 10-mg group (+3.7% versus +15%). In general, ver-
iciguat was well tolerated and no significant changes
were observed on blood pressure or heart rate.?°

VICTORIA trial

The phase Il VICTORIA trial was an event-driven study
that evaluated, in terms of efficacy, the incorporation
of vericiguat or placebo to GDMT in patients with HFrEF
(not taking nitrates) with a pre-estimated trial duration
time of 18 months. Main inclusion criteria were LVEF <45%,
NYHA functional class lI-1V, previous HFH or use of outpa-
tient intravenous diuretics for HF within 6 months before
randomization, and elevated levels of BNP or NT-proBNP
(21000 ng/L in sinus rhythm/21600 ng/L in atrial fibrilla-
tion).° Table 1 shows the baseline demographic charac-
teristics of the vericiguat group compared to the active
arms of two other contemporary studies (DAPA-HF and
EMPEROR-Reduced) in which the study medication was
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Table1. Comparison of baseline demographical parameters between DAPA-HF, EMPEROR-Reduced and VICTORIA trial.

Characteristics (intervention arm)

DAPA-HF (n=4744)

EMPEROR-Reduced (n=3730) VICTORIA (n=5050)

Patients included (n) 2373 1863 2526
Study medication Dapagliflozin Empagliflozin Vericiguat
Administration timeframe Once/daily Once/daily Once/daily
Comparator Placebo Placebo placebo
Follow-up (months) 18.2 16.0 108

Age (y) 66.2 67.2 67.5
Female (%) 238 235 24.0

NYHA functional class Il (%) 315 24.4 40

NYHA functional class IV (%) 08 05 1.4

CAD (%) 55.5 52.8 59.8

LVEF (%) 312 27.7 29
NT-proBNP (ng/L) 1428 1887 2803
eGFR (mL/minute/1.73 m2) 66.0 61.8 61.3

Atrial fibrillation (%) 386 35.6 435
Previous HFH (%) 474 310 84.2

IV diuretic for HF (no HFH) NA NA 5.8
Sacubitril/valsartan (%) 10.5 18.3 14.3

ICD (%) 26.2 310 27.6

CRT (%) 8 n8 147

trial.”-®

Main demographic characteristics of the intervention arms of DAPA-HF study, EMPEROR-Reduced study and VICTORIA

CAD, coronary artery disease; CRT, cardiac resynchronization therapy; eGFR, estimated glomerular filtration rate; HFH, heart
failure hospitalization; ICD, implantable cardioverter defibrillator; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminall
pro-B-type natriuretic peptide; NYHA, New York Heart Association.

also added to GDMT.”° PARADIGM-HF, which is another
relatively recent landmark trial (2014), was not included
for the comparison because its study medication (sacu-
bitril/valsartan) represented a replacement treatment
(not an addition).6

The primary endpoint was a combination of CV death
or first HFH whilst the secondary outcomes were the
components of the primary outcome, first and sub-
sequent HFH, a composite of death from any cause or
first HFH, and death from any cause. In total, 5050 pa-
tients were randomized to receive (I ratio) placebo or
vericiguat with a target dose of 10 mg once daily; its
median follow-up was 10.8 months. The combined pri-
mary endpoint of CV death or HFH occurred in 35.5%
of the vericiguat group compared with 38.5% of the
placebo group (HR 0.90, 95% CI 0.82-0.98; p=0.02) and
it represented a 10% relative difference reduction, an
annualized absolute risk reduction of 42% and a num-

ber needed to treat of 24.° However, this positive result
was basically based on the reduction in HFH in the ver-
iciguat arm (27.4% versus 29.6% placebo; HR 0.90, 95%
Cl 0.81-1.00; p:0.048) without a significant difference
in the secondary endpoint of death from CV causes
(16.4% vericiguat versus 17.5% placebo; HR 0.93, 95% ClI
0.81-1.06; p=0.269). Overall death was comparable in
both arms (20.3% vericiguat versus 21.2% placebo) and
serious adverse events were also balanced between
both groups (32.8% vericiguat versus 34.8% placebo).
Table 2 summarizes the main outcomes between the
vericiguat group and the active arms of its contem-
poraries DAPA-HF and EMPEROR-Reduced studies. In
all three cases, the study medication was added to
GDMT.-®

Vericiguat had a favourable safety profile (89% of pa-
tients reached target dose) and, in this context, symp-
tomatic hypotension (9.1% versus 7.9%; p=0121) and
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Table 2. Comparison of main outcomes between DAPA-HF, EMPEROR-Reduced and VICTORIA trial.

Outcome DAPA-HF EMPEROR-Reduced VICTORIA
(n=4744) (n=3730) (n=5050)

Follow-up (months) 18.2 16.0 10.8

Primary outcomes rate: active/placebo (%)

Combined (CV death + HFH) 16.3/21.2 19.4/247 33.6/37.8

HFH 10.0/13.7 10.7/155 27.4/29.6

CV death 9.6/115 7.6/8. 82/8.9

HR (95% CI)

Combined (CV death + HFH)

0.74 (0.65-0.85)

0.75 (0.65-0.86)

0.90 (0.82-0.98)

HFH 0.70 (0.59-0.83) 0.69 (0.59-0.81) 0.90 (0.81-1.00)
CV death 0.82 (0.69-0.98) 0.92 (0.75-112) 0.93 (0.81-1.06)
AER: active/placebo (%)

Combined (CV death + HFH) 11.6/15.6 15.8/21.0 33.6/37.8

HFH 6.9/9.8 10.7/155 25.9/291

CV death 6.5/7.9 7.6/81 12.9/13.9

ARR (%)

Combined (CV death + HFH) 4.0 5.2 42

HFH 29 48 27

CV death 14 06 10

NNT 25.0 192 238

AER, annualized event rate; ARR, absolute risk reduction; CV, cardiovascular; HFH, heart failure hospitalization; HR, hazard ratio;

NNT, number needed to treat.

Table adapted from DAPA-HF, Emperor-Reduced and VICTORIA trial.”-®

syncope (4.0% versus 3.5%; p=0.303) affected more pa-
tients in the vericiguat arm compared to placebo. More
cases of anaemia were reported in the vericiguat arm
(7.6 versus 5.7%), though severe cases were uncommon
(1.6 versus 0.9%). A mean haemoglobin change of -0.38
+1.27 g/dL with vericiguat and -0.14 £ 130 in the place-
bo group occurred in the first 16 weeks of the study.®
It should be noted that, in the VICTORIA trial, anaemia
was defined as haemoglobin <13.0 g/dL in men and
<12.0 g/dL in women, which meant that, at baseline,
35.7% of patients (n=1719) had anaemia.® The aetiology
of this anaemia is not clear and was linked to haemod-
ilution (fluid overload) and a decreased erythropoietin
production. At week 16, 1643 patients had anaemia, of
whom 284 were new cases for vericiguat and 219 for
placebo (p<0.001). After week 16, there were no further
decreases in haemoglobin during the rest of the study.
The benefit of vericiguat was independent of haemo-
globin values, though there was a slight decrease in
haemoglobin concentrations up to week 16 (this did not
imply less clinical efficacy).?

The positive effects of vericiguat (primary outcome)
were consistent in all prespecified subgroups (age,
race, index events, NYHA functional class, LVEF, renal
function use of sacubitril/valsartan) (Table 3) except for
patients with the highest quartile of baseline NT-proBNP
(>5314 ng/L), in whom a loss of benefit was observed.®
However, a post hoc analysis raised the positive effects
of vericiguat to randomization values of NT-proBNP up
to 8000 ng/L% In the case of vericiguat and coronary
artery disease (CAD), an additional analysis showed
that its pre-existence was associated with more CV
death and HFH in comparison with patients with HF
without CAD. In the VICTORIA trial, a total of 2704 pa-
tients (58.3%) had CAD (history of myocardial infarction,
coronary angioplasty or coronary surgical revasculari-
zotion) and they were older, more commonly male, had
diabetes, with a lower glomerular filtration rate (eGFR)
and more had implantable cardioverter defibrillators
than those without CAD (all p<0.0001). Consequently,
the primary combined outcome (CV death/HFH) was
more present in patients with CAD versus patients with-
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Table 3. Subgroup analysis of the primary endpointin
VICTORIA trial.

Subgroup Hazard ratio 95% CI
All patients 0.90 0.82-0.92
Sex

Male 0.90 0.81-1.00
Female 0.88 0.73-1.08
Age (years)

<65 0.81 0.70-0.95
>65 0.94 0.84-1.06
<75 0.84 0.75-0.94
>75 1.04 0.88-121
Race

White 0.91 0.81-1.02
Asian 0.91 0.75-11
Black 0.85 0.56-128
Other 0.80 0.57-11
HF decompensation events

Intravenous diuretics 0.78 0.60-1.02
(previous 3 months)

HFH (previous 3 months) 0.93 0.84-104
HFH (previous 3—6 months)  0.85 0.67-1.07
NYHA functional class

[l 0.91 0.80-1.04
=1V 0.87 0.77-0.99
LVEF (%)

<35% 0.88 0.79-0.97
>35% 0.96 0.81-1.14
<40% 0.88 0.80-0.97
240% 1.05 0.81-1.36
eGFR (mL/minute/1.73 m?)

<30 1.06 0.83-1.34
>30 to <60 0.84 0.73-0.96
>60 0.92 0.80-1.07
Sacubitril/valsartan use at

baseline

Yes 0.88 0.70-11
No 0.90 0.81-0.99
NT-proBNP level (pg/mL)

Quartile 1: <1.556 0.78 0.62-0.99
Quartile 2:1.556-2.816 0.73 0.60-0.90
Quartile 3: 2816-5314 0.82 0.69-0.99
Quartile 4: >5314 116 0.99-1.35

eGFR, estimated glomerular filtration rate; HF, heart
failure; HFH, heart failure hospitalization; LVEF, left
ventricular ejection fraction; NT-proBNP, N-terminal
pro-B-type natriuretic peptide; NYHA, New York Heart
Association.

Table adapted from the VICTORIA trial.®

out CAD (40.6 versus 30.1/100 patient-years; adjusted
HR 1.23; p<0.001) with a higher overall mortality (17.9%
versus 12.7%; adjusted HR 1.32; p<0.001).2 With respect
to vericiguat and renal function, the VICTORIA trial in-
cluded patients with an eGFR of up to 15 mL/minute/1.73
m2° A post hoc analysis revealed that there were no
differences between both arms (vericiguat/placebo)
regarding renal function trajectories (baseline serum
creatinine and weeks 16, 32 and 48 measurements).
In addition, the beneficial effect of vericiguat was not
influenced by the baseline eGFR (interaction p=0.48);
therefore, in consequence, vericiguat represents an
added value for patients with HF, in whom renal failure
is frequent.?* Finally, a total of 47% of patients had a his-
tory of atrial fibrillation in the VICTORIA trial and individ-
uals with atrial fibrillation had a higher risk of CV death
than those without (HR 1.25, 95% CI 1.01-1.47). The benefit
of vericiguat in both the primary combined outcome
and its components was independent of its presence
and, during the whole study, new-onset atrial fibrillation
occurred in only 6.1% of patients without atrial fibrilla-
tion at baseline.”®

Vericiguat in HFpEF

Although this review is focused on the therapeutic place
of vericiguat in HFrEF, some relevant data of clinical stud-
ies in HF with preserved LVEF (HFpEF) are briefly provided.
In this setting, vericiguat was evaluated in two phase I
studies but without encouraging results: SOCRATES-
Preserved?® and VITALITY-Preserved.”

SOCRATES-Preserved was a randomized, double-blind,
placebo-controlled, multicentre, dose-establishing
study that included 477 patients with worsening HFpEF;
a total of 93 patients were randomized to the place-
bo arm and 384 to vericiguat in four arms (96—1.25,
95-25, 95-5 and 96-10 mg). Vericiguat was well tol-
erated but it could not significantly modify (versus
placebo) either NT-proBNP levels or left atrial volume
(12 weeks follow-up) whilst the prespecified explor-
atory endpoint of quality of life was improved in the
vericiguat 10-mg arm.?® VITALITY-Preserved was also
a double-blind, placebo-controlled, multicentre trial
of patients with HFpEF with a recent decompensation
(n=789). Patients were randomized (1:111) to receive ver-
iciguat, up-titrated to 15 mg (n=264) or 10 mg (n=263)
daily oral dosages, compared with placebo (n=262).
Unfortunately, vericiguat in both dosages was not able
to improve physical capacity (6-minute walking test)
and a quality-of-life score.?”’

Strengths and limitations of the VICTORIA trial

Considering the results of the VICTORIA trial,® vericiguat
has obtained a secondary place in therapy in both Euro-
pean and American guidelines to be used to reduce the
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risk of HFH and CV death in patients with HFrEF (already
on GDMT) with a recent episode of decompensation.°”
In this context, wide use of vericiguat in clinical practice
does not seem expected, particularly when the optimal
GDMT has recently evolved into four therapeutic pillars?
that are not reflected in the population of the VICTORIA
trial® In any case, as vericiguat is the first sGC stimula-
tor introduced in the therapeutic armamentarium of HF,
there are some important points to highlight:

— The VICTORIA trial was a multicentre, randomized
double-blind, placebo-controlled study that included
more patients (n=5050) than the DAPA-HF (n=4744)
and EMPEROR-Reduced (n=3730) studies (two recent
studies chosen for comporisons)?‘9 In all these cases,
a fourth type of agent was administered to patients
with HF already on GDMT (Table 1) and this repre-
sents a major difference (comparative analysis) with
the PARADIGM-HF trial (n=8442) in which sacubitril/
valsartan was a switching therapy (instead angiotensin-
converting enzyme inhibitors).8

— The VICTORIA trial showed that vericiguat has a sat-
isfactory safety profile, is well tolerated, improves HF
outcomes and requires only once daily administra-
tion without renal function or electrolyte control, ther-
apeutic drug monitoring, etc.®

— The inclusion criteria of the VICTORIA trial were strict-
er than those of the DAPA-HF study and EMPEROR-
Reduced studies because its entire population had
been hospitalized in the previous 6 months (most
within the past 3 months) or required intravenous di-
uretics (outpatients).’-

— In consequence, patients in the VICTORIA trial had
more severe disease than those included in the DAPA-
HF or EMPEROR-Reduced studies as verified by the
advanced NYHA functional class (41.4% llI/IV), higher
NT-proBNP levels (2803 ng/L), a relevant presence of
atrial fibrillation (43.5%) or resynchronization therapy
(14.7%) and, obviously, a higher event rate.”-®

— In this sicker population, vericiguat achieved a 10% rel-
ative difference (versus placebo) in the primary com-
posite outcome at a median follow-up of 10.8 months
(driven by HFH reduction), implying a reduction in
the absolute event rate of 42 events per 100 pa-
tient-years, which was similar to or even better than
the rate observed in the DAPA-HF study (4.0 events
per 100 patient-years) or the EMPEROR-Reduced study
(5.2 events per 100 patient-years).”®

— In this context, the number needed to treat to pre-
vent an event was lower in the VICTORIA trial (23.8)
than in the DAPA-HF study (25) but higher than in the
EMPEROR-Reduced study (19.2).7¢

— Even though vericiguat did not reduce overall mortal-
ity, whilst dapagliflozin (DAPA-HF study) and empagli-
flozin (EMPEROR-Reduced) did, it should be considered
that the VICTORIA trial had a relatively short follow-up
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(10.8 months), which was associated with a very high
event rate (combined primary outcome) in the con-
trol arm; events per 100 patient-years were 37.8 in the
VICTORIA trial versus 15.6 in the DAPA-HF and 21.0 in
EMPEROR-Reduced studies.”®

- It should be highlighted that the results of the previ-
ously mentioned SOCRATES-Reduced study reinforce
the use of vericiguat in patients with more severe HF.
As in the VICTORIA trial, the population of patients with
HF incorporated in SOCRATES (n=456/mean age 68
years) was sicker than that included in other recent
studies. A total of 78% of patients had had a previ-
ous HFH whilst the remaining 22% had required out-
patient use of intravenous diuretics (mean LVEF was
29.6% and median baseline NT-proBNP level was 3076
pg/m). As described, only vericiguat titration up to 10
mg/day (highest dose) was associated with a drop in
NT-proBNP levels, a slightly LVEF increase, and a lower
number of worsening HF episodes.®

— As limitations, it could be pointed out that Black pa-
tients were underrepresented (4.9%) in the VICTO-
RIA trial because most of the included patients were
white (64.1%) or Asian (22.4%).

- In addition, only 58.7% of patients (vericiguat arm)
were on HF triple therapy; a small proportion were
administered sacubitril/valsartan (14.3%) or an SGLT2i
(48.5% of patients had diabetes mellitus at baseline in
the active arm).2

Discussion

As previously mentioned in the introduction, even pa-
tients receiving a GDMT continue to have a significant
rate of CV events, meaning that there are remaining
therapeutic needs to be met®® The VICTORIA trial is, in
our opinion, an important study because it successfully
introduced the first-in-class sGC stimulator in the clinical
scenario of HF and, particularly, in a setting of patients
at high risk® who are not represented in the latest HF
trials.t® In individuals with a recent worsening HF event,
vericiguat provided a significant novel addition to usual
treatment by improving HF outcomes with a satisfactory
safety profile. A strict comparison between the VICTORIA
trial and the recent clinical studies with SGLT2i (DAPA-HF
and EMPEROR-Reduced) with different entry criteria and
patients with less severe HF, would not be completely
accurate (Table 1).7-¢

A recent (2021) network meta-analysis comparing
phase Il trial treatment arms that included sacubi-
tril/valsartan, SGLT2i and vericiguat (against their re-
spective placebo arms) revealed that SGLT2i therapy
was not significantly associated with a reduced risk
of CV death or HFH compared to sacubitril/valsartan
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(HR 0.92, 95% CI 0.81-1.05) or vericiguat (HR 0.83, 95%
Cl 0.73—0.94). In the same direction, a non-significant
effect of SGLT2i on CV mortality versus sacubitril/val-
sartan (HR 1.04, 95% CI 0.88-124) and vericiguat (HR
0.88, 95% CI 0.63—1.22) was also detected. However,
SGLT2i therapy showed its most important effect (ver-
sus placebo) on HFH (HR 0.69, 95% Cl 0.62-0.77) where
it was greater than that of vericiguat (HR 0.77, 95% Cl
0.66-0.89) but lower than sacubitril/valsartan (HR 0.87,
95% CI 0.75-1.02).28 Therefore, and as a relevant con-
clusion of this meta-analysis for our review, vericiguat
(apart from sacubitril/valsartan) was associated with a
significantly lower risk of the combined outcome of CV
death or HFH or CV death alone compared to SGLT2i.%®
In another and more recent network meta-analysis of
randomized controlled trials, Pagnesi et al.2®* compared
all the new therapies for patients with HFrEF, including
SGLT2i, vericiguat and omecamtiv mecarbil (versus
plocebo). In this case, they found that SGLT2is were the
most effective therapy for all the analysed endpoints,
whilst vericiguat and omecamtiv mecarbil occupied
the second and third position, respectively. The primary
endpoint (CV death or HFH) was significantly reduced
by SGLT2i therapy (HR 0.77; 95% CI 0.71-0.83) followed
by vericiguat (HR 0.84, 95% CI 0.75-0.93) and omecam-
tiv mecarbil (RR 0.80, 95% CI 0.72-0.88). With respect
to the secondary endpoints of CV death and overall
mortality, SGLT2i treatment was found to be no better
than vericiguat but better than omecamtiv mecarbil
(with no significant difference between vericiguat and
omecamtiv mecorbil). Finally, in the case of HFH, SGL-
T2i therapy was again superior to vericiguat and ome-
camtiv mecarbil but no difference was found between
them.?® The authors stated that the probability of each
treatment being the best was:

— CV death or HFH: SGLT2i 77.24%, vericiguat 15.92%,
omecamtiv mecarbil 6.55%, placebo 0.29%

— CV death: SGLT2i 6114%, vericiguat 25.89%, omecamtiv
mecarbil 11.48%, placebo 1.49%

— Overall mortality: SGLT2i 64.97%, vericiguat 28.40%,
omecamtiv mecarbil 1.48%, placebo 3.66%

— HFH: SGLT2i 78.21%, vericiguat 19.12%, omecamtiv me-
carbil 219%, placebo 0.48%

In consequence and considering this analysis, SGL-
T2is are the best therapy to reduce outcomes in pa-
tients with HFrEF treated with standard triple therapy
followed by vericiguat.® Finally, in another very recent
systematic review and network meta-analysis of drug
therapy for HFrEF, Tromp et al.®® showed that the com-
bination of an angiotensin receptor-neprilysin inhibitor
plus beta-blocker plus mineralocorticoid receptor an-
tagonist plus SGLT2i was the most effective compared
to other types of double, triple and quadruple combi-
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nations. In this case, this scheme was able to extend
the life of a 70-year-old patient by an additional 5
years (2.5-7.5) as it proved to be the most effective in
reducing all-cause death (HR 0, 39, 95% CI 0.31-0.49),
the composite outcome of CV death or HFH (HR 0.36,
95% ClI 0.29-0.46), and CV mortality (HR 0.33; 95% ClI
0.26-0.43). The second most effective combination was
angiotensin receptor-neprilysin inhibitor plus beta-
blocker plus mineralocorticoid receptor antagonist plus
vericiguat with reductions of all-cause death (HR 0.4],
95% Cl 0.32-0.53), the composite outcome of CV death
or HFH (HR 0.43, 95% CI 0.34-0.55), and CV mortality (HR
0.35, 95% Cl 0.26—0.47).2° Therefore, and as a conclusion
of these three meta-analyses, the therapeutic position
of vericiguat in patients with HF is clearly reinforced.?¢-3%°

As it was previously mentioned, the VICTORIA trial, which
was an event-driven trial, required only 10.8 months of
follow-up to reach the pre-established total number of
events in comparison with the abovementioned stud-
ies, which needed a more extended duration (Table 2).7-°
Likely, this relatively short follow-up period was enough to
reduce hospitalizations but insufficient in terms of mor-
tality reduction; in any case, the VICTORIA trial showed
a premature separation (month 4) of the event curves
(vericiguat versus placebo), which was maintained until
the end of the study.® On the other hand, the VICTORIA
trial has left some points to be clarified such as the ef-
ficacy of vericiguat in more stable patients (less events
rate) or its potential synergy in patients already taking
a complete GDMT, including sacubitril/valsartan and
SGLT2i (not reflected in VICTORIA trial demography). In
addition, its apparent lack of efficacy in patients exhibit-
ing NT-proBNP levels of >8000 ng/L might suggest that its
clinical introduction in a decompensated setting should
be postponed at least until a lower peptide value can be
reached.”

Conclusion

In patients with HFrEF and a recent acute decompensa-
tion episode, the VICTORIA trial showed clinical benefits
from the innovative strategy of increasing sGC activity
by adding vericiguat to GDMT. This can reflect an evo-
lution of HF therapeutics because patients enrolled in
this trial were sicker than those included in other recent
studies; nevertheless, both European and American
guidelines assign vericiguat a weak place in therapy. It
should be underscored that, unfortunately, vericiguat
was introduced at a time when essential treatment of
HF was migrating from three different therapeutic fam-
ilies to four. However, we believe that vericiguat would
be a realistic alternative for patients with frequent HFH
episodes or at high risk of recurrent HFH after discharge
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and to prevent new admissions in individuals already venous diuretics or inotropes (outpatients) or those
taking the recent optimized GDMT. Other important who cannot take other usual HF therapies due to renal
groups are individuals who receive intermittent intra- insufficiency.
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