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Abstract

Aims The aim of this study was to determine the clinical profile, associated events and safety of vericiguat in a real-world
cohort of patients with heart failure with reduced ejection fraction (HFrEF).

Methods This study is a prospective and observational cohort study of patients with HFrEF and recent HF worsening epi-
sodes requiring intravenous therapy who initiated vericiguat in an HF outpatient clinic. A subanalysis of patients with
>6 months’ follow-up was performed separately.

Results Out of 103 patients initially included, 52 had a follow-up of at least 6 months (median follow-up of 303 days). At
baseline, the mean age was 71.3 £ 9.4 years, 27.2% were women, the median left ventricular ejection fraction was 34%
(28%—39%) and 99% were taking beta-blockers, 96.1% sodium-glucose cotransporter-2 (SGLT2) inhibitors, 95.1% sacubitril—
valsartan, 90.3% aldosterone antagonists and 93.2% loop diuretics. During follow-up, New York Heart Association (NYHA)
functional class improved (from 67.3% and 32.7% in classes Ill and IlI, respectively, to 22.4% and 75.5% at study end;
P < 0.001), as did the EuroQol-5D (EQ-5D) and visual analogue scale (VAS) scores (from 0.83 + 0.13 to 0.87 + 0.12,
P =0.032, and from 60 to 79, P = 0.005, respectively). Vericiguat was well tolerated (13.5% had symptomatic hypotension,
and 11.5% had discontinued treatment), and 78.8% of patients achieved the target dose of 10 mg. The number of
HF-related hospitalizations/decompensations within the previous 12 months was 2.3 + 1.4 and decreased with vericiguat to
0.79 + 1.14 (P < 0.001). At study end, 7.7% died (50% for HF).

Conclusions In clinical practice, treatment with vericiguat is associated with substantial improvements in functional class and
quality of life and a reduction in hospitalizations for HF, with a low risk of adverse effects.
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Introduction

Heart failure (HF) is a chronic condition that has become epi-
demic, currently affecting around 2% of the adult population.*
Furthermore, the prevalence of HF is expected to have in-
creased by 46% in 2030, mainly owing to the aging of the
population and the greater prevalence of predisposing factors
such as hypertension and diabetes.>™

HF is associated with considerable morbidity and
mortality.” Unfortunately, mortality rates remain high, and

there have been no clear improvements in the last decade.*
Moreover, HF-related hospitalization rates have increased
over time.? Of note, rates of rehospitalization and cardiovas-
cular death increase dramatically in patients previously
hospitalized for HF.>® This is the consequence not only of
the reduced use of HF treatments in clinical practice’”® but
also of the need for new treatment alternatives.’

With the aim of reducing the risk of HF-related hospitaliza-
tions and death, the 2021 European HF guidelines recom-
mend quadruple therapy with sacubitril-valsartan (better
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than angiotensin-converting enzyme inhibitors), beta-
blockers, aldosterone antagonists and sodium-glucose
cotransporter-2 (SGLT2) inhibitors as the first-line therapeutic
approach in patients with HF and reduced left ventricular
ejection fraction (HFrEF). Likewise, in patients with a history
of worsening HF, guidelines recommend vericiguat to reduce
the risk of HF hospitalization and cardiovascular death.®

The VICTORIA study was a phase 3 randomized clinical trial
in which 5050 symptomatic patients with chronic HF,
EF < 45%, elevated natriuretic peptides and evidence of
worsening HF received vericiguat (target dose of 10 mg once
daily) or placebo in addition to standard therapy. After a
median follow-up of 10.8 months, vericiguat significantly re-
duced the risk of cardiovascular death or first HF hospitaliza-
tion by 10% (number needed to treat [NNT] = 24), driven pri-
marily by a decrease in HF-related hospitalizations
(NNT = 31).2° Recent studies have shown that many patients
with HFrEF could benefit from treatment with vericiguat.**™*3
However, current evidence on the use of vericiguat in clinical
practice is very scarce, and more information is warranted.**~
16

The aim of the VERITA study was to determine the clinical
profile, clinical events and safety of patients with HFrEF
taking vericiguat in a real-world cohort. We performed a
separate subanalysis of patients who had been followed up
for at least 6 months.

Methods

We performed a prospective and observational cohort study
that included patients with HFrEF and recent worsening of
an HF episode who initiated or were already taking
vericiguat between December 2022 and February 2024, in
addition to standard guideline-directed medical HF thera-
pies. Patients received therapy in the Advanced Heart Failure
Clinic of Hospital Universitario de Gran Canaria Dr. Negrin,
Spain. Patients with a systolic blood pressure < 100 mmHg
could not initiate vericiguat. The total expected follow-up
for each patient was 1 year. In the present study, the
patients had been followed up for at least 6 months. As this
was an observational study, patients did not have to undergo
a specific diagnostic or therapeutic procedure to be included.
The follow-up visits coincided with routine visits. The re-
search was performed in accordance with the Declaration
of Helsinki. The study was approved by the Research Ethics
Committee of Hospital Universitario de Gran Canaria Dr.
Negrin, Spain (Code 2022-592-1). Patients had to provide
their written informed consent before being included in
the study.

The data recorded at baseline were biodemographic data
(age, sex and body mass index), comorbidities (smoking,

hypertension, diabetes, dyslipidaemia, chronic obstructive
pulmonary disease and atrial fibrillation), aetiology of HF,
criteria met for initiating vericiguat in the VICTORIA trial,
New York Heart Association (NYHA) functional class, bio-
chemical parameters, echocardiographic parameters and HF
treatments. Baseline clinical characteristics in the subgroup
of patients with a follow-up > 6 months were analysed, taking
into account decompensations during follow-up, age, renal
function, sex and the maximum dose of vericiguat reached.
In addition, the baseline clinical characteristics of the VERITA
study population were compared with those of the VICTORIA
trial population.

Patients completed three questionnaires at baseline and at
1.5, 6 and 12 months after initiation of vericiguat, as follows:
the Kansas City Cardiomyopathy Questionnaire (KCCQ), the
EuroQol-5D (EQ-5D) and a visual analogue scale (VAS). The
KCCQ is a 23-item, self-administered disease-specific instru-
ment that quantifies symptoms (frequency, severity and
recent change), physical function, quality of life and social
function over the previous 2 weeks. The KCCQ scores range
from 0 to 100, with higher scores indicating a better health
status.’” The EQ-5D is a standardized, generic questionnaire
that assesses health status in terms of five dimensions: mobil-
ity, self-care, usual activities, pain and discomfort, and anxi-
ety and depression. Values range from 1 (full health) to 0
(worst health status).® The VAS is a 100 mm horizontal line
with descriptors at each extreme. It is used as a psychometric
measuring instrument to document the characteristics of
disease-related symptom severity in individual patients.®

During follow-up, changes in HF treatments (including the
dosage of sacubitril-valsartan), loop diuretics and NYHA func-
tional class, as well as in the KCCQ, EQ-5D and VAS scores,
were evaluated. Adverse effects of vericiguat, discontinuation
and uptitration were analysed. Events (HF-related hospitaliza-
tion/need for intravenous diuretics and death) after the initi-
ation of treatment with vericiguat were also studied. Data
were analysed taking into account decompensations during
follow-up, age, renal function, sex and the maximum dose
of vericiguat achieved.

Statistical analysis

Qualitative data were presented as their absolute (n) and
relative (%) frequencies. Quantitative data were presented
using the mean or median and standard deviation or inter-
quartile range (IQR), as appropriate. The x> test was used to
compare categorical variables between the different study
cohorts, and the t test or its non-parametric equivalent, the
Mann-Whitney test, was applied for the continuous vari-
ables. All statistical tests were based on a two-tailed alpha
of 0.05. All statistical procedures were performed using
JAMOVI Version 2.3.21.0.
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Results

A total of 103 patients were initially included in the study; 52
patients had been followed up for at least 6 months. At base-
line, the mean age was 71.3 + 9.4 years, and 27.2% were
women. Comorbidities were common in this population
(86.4% had hypertension, 66% had atrial fibrillation, 61.2%
had chronic kidney disease and 56.3% had diabetes). The
most frequent aetiologies of HF were ischaemic (56.3%) and
dilated non-ischaemic (33%). All patients were in NYHA func-
tional class Il (40.8%) or Ill (59.2%). At baseline, the median
(IQR) left end-diastolic ventricular diameter was 62 mm
(55-67), and the left ventricular ejection fraction was 34%
(28-39). In addition, 36.9% had mild mitral regurgitation (I/
IV), 15.5% had moderate mitral regurgitation (II/1V), 28.2%
had moderate—severe mitral regurgitation (llI/IV), 11.7%
had severe mitral regurgitation (IV/IV) and 7.8% had no mi-
tral regurgitation. Regarding baseline HF treatments, 99% of
patients were taking beta-blockers, 96.1% SGLT2 inhibitors,
95.1% sacubitril-valsartan, 90.3% aldosterone antagonists
and 93.2% loop diuretics. Additionally, 29.1% received cardiac
resynchronization therapy, 22.3% an implantable cardioverter
defibrillator and 17.5% levosimendan (continuous infusion,
without loading dose and in most cases, periodically). The
baseline clinical characteristics of patients with a follow-up
> 6 months were similar to those of the overall study
population (Table 1). Compared with the baseline clinical
characteristics of the VICTORIA trial (Table S1), patients in
the VERITA study were older (71.3 £ 9.4 vs. 67.5 + 12.2 years;
P = 0.002), more frequently had atrial fibrillation (66% vs.
43.5%; P < 0.001), were more frequently in NYHA functional
class 111 (59.2% vs. 40%; P = 0.007), had lower N-terminal pro-
brain natriuretic peptide (NT-proBNP) levels (2034 vs.
2803 pg/mL; P < 0.001) and were taking more guideline--
directed medical therapies (beta-blockers, sacubitril-valsar-
tan and aldosterone antagonists). In patients who had been
followed up for at least 6 months, baseline clinical character-
istics were similar regardless of the development of decom-
pensation during follow-up, age, renal function, sex and the
maximum dose of vericiguat achieved (Table S2).

After initiation of treatment with vericiguat, NYHA func-
tional class improved from 67.3% and 32.7% in classes Il
and ll, respectively, to 22.4% and 75.5% at study end. In addi-
tion, 2.1% of patients achieved NYHA class | (Figure 1). With
regard to questionnaires, there were significant improve-
ments in the scores of the EQ-5D and VAS, with a trend in
the KCCQ (Figure 2 and Table S3). Furthermore, the dosage
of sacubitril-valsartan increased significantly after the intro-
duction of vericiguat (Figure S1), and although there was a
trend towards a reduction in mean dosage of furosemide dur-
ing follow-up (from 41.5 + 23.5 to 38.5 + 23.7 mg; P = 0.455),
a lower proportion of patients required high doses of furose-
mide at study end (Figure S2). Patients who reduced the dose
of sacubitril-valsartan had lower doses of vericiguat, includ-

ing the five patients who discontinued the drug. In contrast,
patients who titrated the sacubitril-valsartan dose also re-
ceived higher doses of vericiguat.

Adverse effects of vericiguat during the study period were
uncommon, with asymptomatic and symptomatic hypoten-
sion [11 (21.2%) and 7 (13.5%), respectively] being the most
frequent, although only five patients (9.6%) discontinued
their treatment because of these effects. Most patients
(78.8%) achieved the target dose of 10 mg of vericiguat (Ta-
ble 2).

The median (IQR) follow-up period of the study was
303 days (256-365). During the study period, 38.5% of pa-
tients were hospitalized for HF or required intravenous di-
uretics. Before the initiation of vericiguat, the mean number
of HF-related hospitalizations/decompensations within the
previous 12 months was 2.3 + 1.4; after the initiation of
vericiguat (median follow-up of 303 days), this number de-
creased to 0.79 + 1.14 (P < 0.001). At study end, 7.7% of pa-
tients had died, half of them because of HF (Table 3). NYHA
functional class and the questionnaire scores improved with
vericiguat, regardless of age, sex or renal function. Further-
more, the risk of adverse effects, HF-related hospitalizations
and death was also independent of age, sex and renal func-
tion (Table S4).

Discussion

Our study reports the first and broadest experience re-
corded in a large sample of patients with HFrEF treated with
vericiguat in an HF clinic in Spain. The addition of vericiguat
to standard guideline-directed medical HF therapies trans-
lated into reduced worsening of HF episodes (HF-related
hospitalizations or need for intravenous diuretics) and im-
provements in functional class and quality of life. Vericiguat
was well tolerated, and most patients achieved the target
dose.

HFrEF is a complex process involving various neurohor-
monal systems, all of which must be targeted if we are to re-
duce the burden of HF. The nitric oxide—soluble guanylate cy-
clase—cGMP pathway is impaired in this population, with the
result that it must be restored to decrease the risk of HF-re-
lated hospitalization and death.?® In this context, the VICTO-
RIA trial demonstrated the benefits of adding vericiguat to
standard therapy among patients with HFrEF.° In fact, early
initiation of vericiguat would reduce the risk of adverse
events in this population.® Various studies have shown that
in clinical practice, a substantial number of patients with
HFrEF would benefit from vericiguat,** 32122 although cur-
rent data on vericiguat in a real-life population are limited
to a low number of studies or studies with a very small
sample.**'®> As a result, our data provide relevant informa-
tion on the use of vericiguat in clinical practice.
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Table 1 Baseline clinical characteristics of the study population overall and of patients followed up for >6 months.

Follow-up >
Baseline (n = 103) 6 months (n = 52) P
Biodemographic data
Sex, female 28 (27.2%) 11 (21.2%) 0.414
Age, years (mean = SD) 713 =94 72.0 =104 0.673
BMI, kg/m? (mean = SD) 28.1 £ 5.8 282 +57 0.919
Follow-up (months), median (IQR) - 303 (256-365) -
Comorbidities
Current smoker 12 (11.7%) 5 (9.6%) 0.702
Former smoker 47 (45.6%) 29 (55.8%) 0.233
Hypertension 89 (86.4%) 50 (96.2%) 0.060
Diabetes 58 (56.3%) 31 (59.6%) 0.694
Dyslipidaemia 86 (83.5%) 48 (92.3%) 0.130
COPD 15 (14.6%) 9 (17.3%) 0.656
Atrial fibrillation 68 (66%) 38 (73.1%) 0.372
Chronic kidney disease 63 (61.2%) 37 (71.2%) 0.220
Aetiology of HF
Ischaemic 58 (56.3%) 28 (53.8%) 0.771
Dilated non-ischaemic 34 (33%) 20 (38.5%) 0.501
Restrictive 1 (1%) 0 0.620
Toxicity 2 (1.9%) 2 (3.8%) 0.480
Valvular 5 (6.4%) 2 (3.8%) 0.775
Criteria for initiating vericiguat in the VICTORIA trial
Infusion of levosimendan 8 (7.8%) 6 (11.5%) 0.439
HF-related hospitalization in the previous 3 months 37 (35.9%) 17 (32.7%) 0.690
HF-related hospitalization in the previous 3—-6 months 29 (28.2%) 12 (23.1%) 0.499
Intravenous diuretics for HF (without hospitalization) in the previous 3 months 29 (28.2%) 17 (32.7%) 0.559
Number of previous HF hospitalizations/ED visits in the previous 12 months 1.9+13 23+14 0.080
NYHA functional class
NYHA | 0 1(2.1%)
NYHA I 42 (40.8%) 17 (32.7%) <0.001
NYHA I 61 (59.2%) 35 (67.3%)
Echocardiogram parameters
LVEF, % (mean =+ SD) 34 +75 31.8 7.2 0.083
LVDd, mm (mean =+ SD) 619+ 11.8 63.6 = 8.9 0.362
TAPSE, mm (mean = SD) 18 + 3.3 17.4 £ 3.3 0.287
PASP (mean = SD) 375122 37.6 £12.3 0.962
Grade IlI-IV mitral regurgitation 41 (39.9%) 22 (42.3%) 0.765
Grade IlI-IV tricuspid regurgitation 18 (17.5%) 9 (17.3%) 0.979
Biochemical parameters
Haemoglobin, g/dL (mean = SD) 3817 13.7 £ 2.0 0.745
N/L ratio, median (IQR) 2.84 (2.0-3.9) 3.04 (2.2-4.37) 0.144
Creatinine (mg/dL), median (IQR) 1.3(1.1-1.7) 1.43 (1.09-1.75) 0.002
eGFR (mL/min/1.73 m?), median (IQR) 51 (36-65) 47 (35-60) 0.097
Hb1Ac, % (mean = SD) 6.6 + 1.3 - -
Sodium, mmol/L (mean = SD) 140 = 3 139 + 3.6 0.069
Chlorine, mmol/L (mean = SD) 101 £ 4.2 100 = 4 0.157
Potassium, mmol/L (mean = SD) 47 £ 0.6 4.58 + 0.52 0.221
NT-proBNP (pg/mL), median (IQR) 2034 (910-3372) 2116 (1019-4469) 0.630
CA 125, U/mL median (IQR) 18 (12-29) 16 (11-25) 0.04
Systolic blood pressure (mmHg), median (IQR) 117 (103-128)
HF treatments
Beta-blockers 102 (99%) 52 (100%) 0.999
Sacubitril-valsartan 98 (95.1%) 49 (94.2%) 0.808
Dose of sacubitril-valsartan
No 4 (3.9%) 3 (5.8%)
12/13 mg 19 (18.4%) 4 (7.7%) 0.023
24/26 mg 41 (39.8%) 11 (21.2%)
49/51 mg 16 (15.5%) 22 (42.3%)
97/103 mg 23 (22.3%) 12 (23.1%)
Aldosterone antagonists 93 (90.3%) 47 (90.4%) 0.985
Dose of aldosterone antagonists
No 5 (9.6%) 6 (11.8%)
12.5 mg 13 (25%) 6 (11.8%) 0.372
25 mg 24 (46.2%) 29 (56.9%)
50 mg 10 (19.2%) 10 (19.6%)

(Continues)
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Table 1 (continued)

Follow-up >
Baseline (n = 103) 6 months (n = 52) P

SGLT2i 99 (96.1%) 52 (100%) 0.700
Loop diuretics 96 (93.2%) 49 (94.2%) 0.806

Dose of loop diuretics, mg (mean + SD) 415 £ 235 38.5 + 23.7 0.455
Levosimendan 18 (17.5%) 11 (21.2%) 0.579
Devices

ICD 23 (22.3%) 15 (28.8%) 0.373

Resynchronization therapy 30 (29.1%) 24 (46.2%) 0.036

MitraClip 8 (7.8%) 6 (11.5%) 0.439

Note: Qualitative variables are presented as absolute (n) and relative (%) frequencies; quantitative variables are presented as mean and
standard deviation (SD) or median and interquartile range (IQR) when indicated.

Abbreviations: BMI, body mass index; CA 125, cancer antigen 125; COPD, chronic obstructive pulmonary disease; ED, emergency depart-
ment; eGFR, estimated glomerular filtration rate; Hb1Ac, glycated haemoglobin; HF, heart failure; ICD, implantable cardioverter-defibril-
lator; LVDd, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic
peptide; NYHA, New York Heart Association; PASP, pulmonary artery systolic pressure; SGLT2i, sodium-glucose cotransporter-2 inhibitor;

TAPSE, tricuspid annular plane systolic excursion.

Figure 1 Changes in NYHA functional class after initiation of treatment with vericiguat (n = 52). NYHA, New York Heart Association.
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In our study, the mean age was 71 years, around three
quarters of patients were men, comorbidities were common,
the median left ventricular ejection fraction was 34%, all pa-
tients were in NYHA functional class Il (41%) or Ill (59%) and
the median NT-proBNP levels were 2034 pg/mL. Compared
with the baseline clinical characteristics of the VICTORIA trial,
patients in the VERITA study were older, were more
frequently in NYHA functional class Il but had lower
NT-proBNP levels. In a retrospective nationwide longitudinal
cohort study in Germany, vericiguat was initiated in patients
with a mean age of 73 years, of whom 28% were women.
Likewise, the number of comorbidities was high.** Therefore,
it seems that in clinical practice, vericiguat is being prescribed
to patients with a worse risk profile but also with a higher use
of HF therapies than those included in the VICTORIA trial. Of
note, this better optimization of HF therapy could explain the

lower levels of NT-proBNP shown in our study. As a result, our
data extend the information provided by the pivotal phase 3
clinical trial to the whole spectrum of patients with HFrEF and
a worsening HF event.

Relevant differences regarding the baseline HF treatments
at initiation of vericiguat were recorded. Thus, whereas in the
VICTORIA study,'® 93% were taking beta-blockers, 69% aldo-
sterone antagonists and 14% sacubitril-valsartan, and in the
German retrospective nationwide longitudinal cohort study,
the proportion of patients receiving the four pillars of
guideline-recommended therapy at baseline was 29%,"* we
found that 99% of patients were taking beta-blockers, 96%
SGLT2 inhibitors, 95% sacubitril-valsartan and 90% aldoste-
rone antagonists. Moreover, in contrast to the VICTORIA trial,
nearly 18% of patients were taking levosimendan. This obser-
vation is important, as it could explain differences in the risk

ESC Heart Failure (2024)
DOI: 10.1002/ehf2.15032

85U80|7 SUOWILWIOD 8AITe1D) 3ot [dde ay3 Aq peusenob a1 ssppie YO ‘88N JO Ss|nl 10} ARIqIT 8UIIUO AB|IA UO (SUORIPUOD-PUB-SWLBH W0 A8 | 1M AeIq Ul Uo//:Sdny) SUOTIPUOD pue Swis | 8U1 88S *[7202/80/92] U0 ArIqiT8uljuo 8|1 B1eURD URID 80 Sew fed Se18d PepsieAIuN Aq ZE0ST ZIUe/200T 0T/I0p/wod A8 |imAIq Ul |uoy//:Sdny woly papeoumoq ‘0 ‘ZZ853502



M. Galvan Ruiz et al.

Figure 2 Changes in KCCQ, EQ-5D and VAS scores after initiation of treatment with vericiguat (n = 52). EQ-5D, EuroQol-5D; KCCQ, Kansas City Cardio-

myopathy Questionnaire; VAS, visual analogue scale.
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Table 2 Adverse effects and uptitration of vericiguat during
follow-up (n = 52).

Table 3 Events after initiation of treatment with vericiguat
(n = 52).

Adverse effect

Gastrointestinal symptoms 1 (1.9%)

Asymptomatic hypotension 11 (21.2%)

Symptomatic hypotension 7 (13.5%)
Uptitration of vericiguat

Discontinuation 6 (11.5%)

2.5mg 2 (3.8%)

5mg 3 (5.8%)

10 mg 41 (78.8%)
Reasons for discontinuation

Hypotension 5 (9.6%)

Other 1(1.9%)

Note: Qualitative variables are presented as absolute (n) and rela-
tive (%) frequencies.

Median follow-up, days (IQR)
HF-related hospitalizations/need
for i.v. diuretics

303 (256-365)
20 (38.5%)

Number of HF hospitalizations/need 0.79 = 1.14

for i.v. diuretics

Heart transplant 1 (1.9%)

Death 4(7.7%)
HF 2 (3.8%)
Non-cardiovascular 2 (3.8%)

Note: Qualitative variables are presented as absolute (n) and rela-
tive (%) frequencies; quantitative variables are presented as mean
and standard deviation (SD) or median and interquartile range
(IQR) when indicated.

Abbreviations: HF, heart failure; i.v., intravenous.
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of developing events during follow-up, according to back-
ground HF therapy. Of note, a substudy of the VICTORIA trial
showed that the efficacy of vericiguat was consistent across
background medical therapy for HF,?® suggesting that before
starting treatment with vericiguat, patients need not already
be taking the four pillars of treatment.

In the VERITA study, the dosage of sacubitril-valsartan in-
creased significantly after the introduction of vericiguat, and
the proportion of patients requiring high doses of furosemide
at study end was lower. Moreover, the uptitration of sacubit-
ril-valsartan was not associated with a higher risk of hypoten-
sive episodes. In the VICTORIA trial, the relative efficacy of
vericiguat was consistent, regardless of the use of sacubit-
ril-valsartan or the range of loop diuretic doses.>*?* Interest-
ingly, in the VICTORIA trial, more patients in the placebo
group had sacubitril/valsartan added compared with those
on vericiguat.?* This difference between the VICTORIA trial
and the VERITA study could be explained by the timing of
these studies, as nowadays the use of sacubitril/valsartan is
clearly preferred over angiotensin-converting enzyme
inhibitors.’ In the German retrospective nationwide longitu-
dinal cohort study, the percentage of patients receiving the
four pillars of guideline-recommended therapy increased
from 29% to 44% after the introduction of vericiguat.** Con-
sequently, based on these data, the introduction of vericiguat
may facilitate the optimization of concomitant HF therapies,
particularly sacubitril-valsartan, as a relationship additive.
Additionally, by reducing decompensations, it could allow
greater titration of modifying drugs.

In our study, treatment with vericiguat was associated with
significant improvements in NYHA functional class as well as
in quality of life and health status, assessed based on various
questionnaires. In addition, this improvement remained un-
changed over time. Surprisingly, in the VICTORIA trial, despite
improvements in outcomes, vericiguat did not significantly
improve KCCQ, scores compared with placebo.?® In our study,
analysis of KCCQ scores only revealed a trend, although
statistically significant results were recorded for the EQ-5D
and VAS scores. Therefore, this could only be the conse-
quence of the questionnaires used. However, as in our cohort
of patients, vericiguat was prescribed on top of quadruple HF
therapy, this strongly suggests that the improvements
reported in the questionnaires could be related to the treat-
ment with vericiguat rather than an effect that differed
depending on the patients’ clinical profile (i.e., clinical trial
vs. real-life population).

Vericiguat was well tolerated during the study period, with
hypotension being the most frequent adverse effect re-
ported. Only 11.5% discontinued treatment with vericiguat
owing to adverse effects after a median follow-up of 303 days.
In the VICTORIA trial, symptomatic hypotension was recorded
in 9.1% of patients in the vericiguat group (vs. 13.5% in our
study).’® A substudy of the VICTORIA trial showed that the
benefit of vericiguat was similar across the spectrum of base-

line systolic blood pressure, even among patients pre-
disposed to hypotension.?” Interestingly, in the VICTORIA
trial,* patients on SGLT2 inhibitors (2.4% of the cohort) at
baseline appeared to have lower systolic blood pressures
compared with those who were not. In our study, even
though nearly all patients received SGLT2 inhibitors (and sa-
cubitril/valsartan), the rate of hypotension remained low. In
fact, other authors have also shown that vericiguat is well tol-
erated in clinical practice, with high rates of adherence and
with most patients reaching the target dose of 10 mg of
vericiguat.**

We recorded a mean of 2.3 HF-related hospitalizations/de-
compensations within the 12 months before the initiation of
vericiguat, although this figure decreased significantly to 0.79
(median follow-up of 303 days) after the introduction of
vericiguat. In the VICTORIA trial, vericiguat significantly re-
duced HF-related hospitalizations (first and recurrent
episodes).’®?® At study end, 7.7% of patients had died, half
of them from HF (vs. 20% in the VICTORIA trial, with a median
follow-up of 10.8 months). ° However, it should be taken into
account that in our study, approximately 36% of patients
were hospitalized in the previous 3 months, 28% between 3
and 6 months and the remaining 28% received intravenous
diuretics for HF without hospitalization in the previous
3 months. In the VICTORIA trial, these figures were 66%,
18% and 16%, respectively.® As patients early after a worsen-
ing event usually have higher rates of primary outcome
events, this could have had an impact on the events’ results.
In addition, differences in the background HF therapies be-
tween both studies could have also played a role. In sum-
mary, regarding the risk of events, our data are consistent
with or even better than those reported in the VICTORIA trial,
suggesting that vericiguat could also substantially reduce the
HF burden in clinical practice.

Remarkably, improvements in NYHA functional class and
questionnaire scores, as well as events and the risk of adverse
effects with vericiguat, were generally independent of the
development of decompensations during follow-up, age, re-
nal function, sex and the maximum dose of vericiguat
achieved. This indicates that vericiguat can be used in clinical
practice for a broad spectrum of patients with HFrEF after a
worsening HF event. In fact, this observation is in line with
different substudies of the VICTORIA trial. Thus, it has been
reported that the relative efficacy and safety of vericiguat re-
main unchanged regardless of the index HF event (<3 months
after HF hospitalization, 3—6 months after HF hospitalization
or requiring outpatient intravenous diuretic therapy for wors-
ening HF, with no HF-related hospitalization in the previous
3 months),* age and sex,*® and baseline renal function or
worsening renal function during the study.?

Our study is subject to limitations. As there is no control
group, we cannot determine the relative benefit of adding
vericiguat to standard therapy compared with patients not
receiving vericiguat. On the other hand, the results of our
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study can be extended only to patients with a similar clinical
profile (advanced HF unit), background HF therapy and health
care system, considering also the study’s small sample size
and the single-centre design.

In conclusion, vericiguat is prescribed to older patients
with many comorbidities in clinical practice. Treatment with
vericiguat is associated with substantial improvements in
functional class and in quality of life, fewer frequent HF-re-
lated hospitalizations and a low risk of adverse effects.

Acknowledgements

Writing and editorial assistance were provided by Content Ed
Net with funding from Bayer.

Conflict of interest statement

M. Galvan Ruiz reports consulting fees from Bayer. M.
Ferndndez de Sanmamed Girén, M. del Val Groba Marco, L.
Rojo Jorge, C. Pefia Saavedra, E. Martin Bou and R. Andrade
Guerra report no conflicts of interest for this publication. E.
Caballero Dorta reports consulting fees from Abbot. A. Garcia
Quintana reports consulting fees from Bayer, Novartis and
Novo Nordisk.

References

1. Escobar C, Palacios B, Varela L,

Supporting information

Additional supporting information may be found online in the
Supporting Information section at the end of the article.

Table S1. Baseline clinical characteristics of the VICTORIA and
VERITA studies (n = 103).

Table S2. Differences in baseline clinical characteristics ac-
cording to the development of decompensations during fol-
low-up, age, renal function, sex, and maximum dose of
vericiguat achieved (n = 52).

Table S3. Change in the KCCQ, EQ-5D, and VAS scores com-
pared with baseline (n = 52).

Table S4. Change in NYHA functional class, KCCQ, EQ-5D, and
VAS scores, adverse effects and events according to age, re-
nal function, sex, and maximum dose of vericiguat achieved
during follow-up (n = 52).

Figure S1. Change in the dose of sacubitril-valsartan after ini-
tiation of treatment with vericiguat (n = 52).

Figure S2. Change in the dose of loop diuretics after initiation
of treatment with vericiguat (n = 52).

decompensated heart failure in four US  10. Armstrong PW, Pieske B, Anstrom KJ,

Gutiérrez M, Duong M, Chen H, et al.
Prevalence, characteristics, manage-
ment and outcomes of patients with
heart failure with preserved, mildly re-
duced, and reduced ejection fraction in
Spain. J Clin Med 2022;11:5199.
doi:10.3390/jcm11175199

. Martin SS, Aday AW, Almarzooq ZI,
Anderson CAM, Arora P, Avery CL,
et al. 2024 heart disease and stroke
statistics: A report of US and global data
from the American Heart Association.
Circulation 2024;149:e347-e913.
doi:10.1161/CIR.0000000000001209

. Seferovi¢ PM, Vardas P, Jankowska EA,
Maggioni AP, Timmis A, Milinkovi¢ I,
et al. The Heart Failure Association
Atlas: Heart failure epidemiology and
management statistics 2019. Eur J Heart
Fail 2021;23:906-914. doi:10.1002/
ejhf.2143

. Chan DZL, Kerr AJ, Doughty RN. Tempo-
ral trends in the burden of heart failure.
Intern  Med J 2021;51:1212-1218.
doi:10.1111/imj.15253

. Chang PP, Chambless LE, Shahar E,
Bertoni AG, Russell SD, Ni H, et al. Inci-
dence and survival of hospitalized acute

communities (from the Atherosclerosis
Risk in Communities Study). Am J
Cardiol 2014;113:504-510. doi:10.1016/
j.amjcard.2013.10.032

. Butler J, Yang M, Manzi MA, Hess GP,

Patel MJ, Rhodes T, et al. Clinical course
of patients with worsening heart failure
with reduced ejection fraction. J Am Coll
Cardiol 2019;73:935-944. d0i:10.1016/j.
jacc.2018.11.049

. Maggioni AP, Orso F, Calabria S, Rossi E,

Cinconze E, Baldasseroni S, et al. The
real-world evidence of heart failure:
Findings from 41 413 patients of the
ARNO database. Eur J Heart Fail 2016;
18:402-410. doi:10.1002/ejhf.471

. Sicras-Mainar A, Sicras-Navarro A,

Palacios B, Varela L, Delgado JF. Epide-
miology and treatment of heart failure
in Spain: The HF-PATHWAYS study.
Rev Esp Cardiol (Engl Ed) 2022;75:
31-38. do0i:10.1016/j.rec.2020.09.033

. McDonagh TA, Metra M, Adamo M, ESC

Scientific Document Group, et al. 2021
ESC guidelines for the diagnosis and
treatment of acute and chronic heart fail-
ure. Eur Heart J 2021;42:3599-3726.
doi:10.1093/eurheartj/ehab368

11.

12.

13.

14.

Ezekowitz J, Hernandez AF, Butler J,
et al. Vericiguat in patients with heart
failure and reduced ejection fraction. N
Engl J Med 2020;382:1883-1893.
doi:10.1056/NEJMo0a1915928

Butler J, Djatche LM, Lautsch D, Yang L,
Patel MJ, Mentz RJ. Representativeness
of the VICTORIA trial population in clin-
ical practice: Analysis of the PINNACLE
registry. J Card Fail 2021;27:1374-1381.
doi:10.1016/j.cardfail.2021.06.019
Sepehrvand N, Islam S, Dover DC, Kaul
P, McAlister FA, Armstrong PW, et al. Ep-
idemiology of worsening heart failure in
a population-based cohort from Alberta,
Canada: Evaluating eligibility for treat-
ment with vericiguat. J Card Fail 2022;
28:1298-1308.  doi:10.1016/j.cardfail.
2022.04.015

Oh J, Lee CJ, Park JJ, Lee SE, Kim MS,
Cho HJ, et al. Real-world eligibility
for vericiguat in decompensated heart
failure with reduced ejection fraction.
ESC Heart Fail 2022;9:1492-1495.
doi:10.1002/ehf2.13837

Kerwagen F, Ohlmeier C, Evers T, Herr-
mann S, Bayh I, Michel A, et al. Real-
world characteristics and use patterns

ESC Heart Failure (2024)
DOI: 10.1002/ehf2.15032

85U80|7 SUOWILWIOD 8AITe1D) 3ot [dde ay3 Aq peusenob a1 ssppie YO ‘88N JO Ss|nl 10} ARIqIT 8UIIUO AB|IA UO (SUORIPUOD-PUB-SWLBH W0 A8 | 1M AeIq Ul Uo//:Sdny) SUOTIPUOD pue Swis | 8U1 88S *[7202/80/92] U0 ArIqiT8uljuo 8|1 B1eURD URID 80 Sew fed Se18d PepsieAIuN Aq ZE0ST ZIUe/200T 0T/I0p/wod A8 |imAIq Ul |uoy//:Sdny woly papeoumoq ‘0 ‘ZZ853502


https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221

Clinical profile, associated events and safety of vericiguat in a real-world cohort: The VERITA study

15.

16.

17.

18.

19.

of patients treated with vericiguat: A na-
tionwide longitudinal cohort study in
Germany. Eur J Clin Pharmacol 2024;
80:931-940. doi:10.1007/s00228-024-
03654-0. Epub ahead of print
Nakamura M, Imamura T, Kinugawa K.
Initial experience of vericiguat treat-
ment in patients with heart failure
and reduced ejection fraction. J Clin
Med  2023;12:4396.  doi:10.3390/
jem12134396

Bonilla Palomas JL, Garcia M, de
Polavieja JI, Padilla Pérez M, Rangel-
Sousa D, Castro Fernandez A, et al. What
do Spanish registries report about wors-
ening events in chronic heart failure?
Needs and challenges. Expert Rev
Cardiovasc ~ Ther  2023;21:473-482.
doi:10.1080/14779072.2023.2215985
Green CP, Porter CB, Bresnahan DR,
Spertus JA. Development and evaluation
of the Kansas City Cardiomyopathy Ques-
tionnaire: A new health status measure
for heart failure. J Am Coll Cardiol 2000;
35:1245-1255. doi:10.1016/50735-1097
(00)00531-3

Stolk E, Ramos-Goiii JM, Ludwig K, Oppe
M, Norman R. The development and
strengthening of methods for valuing
EQ-5D-5L—An overview. In: Devlin N,
Roudijk B, Ludwig K, eds. Value Sets for
EQ-5D-5L: A Compendium, Comparative
Review & User Guide [Internet]. Cham
(CH): Springer; 2022. Chapter 2; 2022.
doi:10.1007/978-3-030-89289-0_2
Klimek L, Bergmann KC, Biedermann T,
Bousquet J, Hellings P, Jung K, et al.
Visual analogue scales (VAS): Measur-
ing instruments for the documentation
of symptoms and therapy monitoring in
cases of allergic rhinitis in everyday
health care: Position Paper of the Ger-
man Society of Allergology (AeDA) and
the German Society of Allergy and Clin-
ical Immunology (DGAKI), ENT Section,
in collaboration with the working group
on Clinical Immunology, Allergology

20.

21.

22.

23.

24.

25.

and Environmental Medicine of the
German Society of Otorhinolaryngology,
Head and Neck Surgery (DGHNOKHC).
Allergo J Int 2017;26:16-24.
doi:10.1007/540629-016-0006-7
Escobar Cervantes C, Esteban
Fernandez A, Recio Mayoral A, Mirabet
S, Gonzélez Costello J, Rubio Gracia J,
et al. Identifying the patient with heart
failure to be treated with vericiguat.
Curr Med Res Opin 2023;39:661-669.
doi:10.1080,/03007995.2023.2189857
Khan MS, Xu H, Fonarow GC, Lautsch D,
Hilkert R, Allen LA, et al. Applicability of
vericiguat to patients hospitalized for
heart failure in the United States. JACC
Heart Fail 2023;11:211-223.
doi:10.1016/j.jchf.2022.11.007

Nguyen NV, Lindberg F, Benson L,
Ferrannini G, Imbalzano E, Mol PGM,
et al. Eligibility for vericiguat in a
real-world heart failure population ac-
cording to trial, guideline and label
criteria: Data from the Swedish Heart
Failure Registry. Eur J Heart Fail 2023;
25:1418-1428. doi:10.1002/ejhf.2939
Ezekowitz JA, McMullan CJ,
Westerhout CM, Pifa IL, Lopez-Sendon
J, Anstrom KJ, et al. Background
medical therapy and clinical outcomes
from the VICTORIA trial. Circ Heart
Fail 2023;16:€010599. doi:10.1161/
CIRCHEARTFAILURE.123.010599
Senni M, Alemayehu WG, Sim D,
Edelmann F, Butler J, Ezekowitz J, et al.
Efficacy and safety of vericiguat in
patients with heart failure with reduced
ejection fraction treated with sacubitril/
valsartan: Insights from the VICTORIA
trial. Eur J Heart Fail 2022;24:
1614-1622. doi:10.1002/ejhf.2608
Ezekowitz J, Alemayehu W, Edelmann F,
Ponikowski P, Lam CSP, O’Connor CM,
et al. Diuretic use and outcomes in pa-
tients with heart failure with reduced
ejection fraction: Insights from the VIC-
TORIA trial. Eur J Heart Fail 2024;26:

26.

27.

28.

29.

30.

31.

628-637. doi:10.1002/ejhf.3179. Epub
ahead of print

Butler J, Stebbins A, Melenovsky V,
Sweitzer NK, Cowie MR, Stehlik J,
et al. Vericiguat and health-related qual-
ity of life in patients with heart failure
with reduced ejection fraction: Insights
from the VICTORIA trial. Circ Heart Fail
2022;15:e009337. doi:10.1161/
CIRCHEARTFAILURE.121.009337

Lam CSP, Mulder H, Lopatin Y,
Vazquez-Tanus JB, Siu D, Ezekowitz J,
et al. Blood pressure and safety events
with vericiguat in the VICTORIA trial. J
Am Heart Assoc 2021;10:e021094.
doi:10.1161/JAHA.121.021094

Mentz RJ, Stebbins A, Butler J, Chiang
CE, Ezekowitz JA, Hernandez AF, et al.
Recurrent hospitalizations and response
to vericiguat in heart failure and re-
duced ejection fraction. JACC Heart Fail
2024;52213-1779:00840-00845.
doi:10.1016/j.jchf.2023.12.005

Lam CSP, Giczewska A, Sliwa K,
Edelmann F, Refsgaard J, Bocchi E,
et al. Clinical outcomes and response to
vericiguat according to index heart fail-
ure event: Insights from the VICTORIA
trial. JAMA Cardiol 2021;6:706-712.
doi:10.1001/jamacardio.2020.6455
Lam CSP, Pifia IL, Zheng Y, Bonderman
D, Pouleur AC, Saldarriaga C, et al.
Age, sex, and outcomes in heart failure
with reduced EF: Insights from the
VICTORIA trial. JACC Heart Fail 2023;
11:1246-1257. doi:10.1016/j.jchf.2023.
06.020

Voors AA, Mulder H, Reyes E, Cowie
MR, Lassus J, Hernandez AF, et al. Renal
function and the effects of vericiguat in
patients with worsening heart failure
with reduced ejection fraction: Insights
from the VICTORIA (Vericiguat Global
Study in Subjects with HFrEF) trial. Eur
J Heart Fail 2021;23:1313-1321.
doi:10.1002/ejhf.2221

ESC Heart Failure (2024)
DOI: 10.1002/ehf2.15032

85U80|7 SUOWILWIOD 8AITe1D) 3ot [dde ay3 Aq peusenob a1 ssppie YO ‘88N JO Ss|nl 10} ARIqIT 8UIIUO AB|IA UO (SUORIPUOD-PUB-SWLBH W0 A8 | 1M AeIq Ul Uo//:Sdny) SUOTIPUOD pue Swis | 8U1 88S *[7202/80/92] U0 ArIqiT8uljuo 8|1 B1eURD URID 80 Sew fed Se18d PepsieAIuN Aq ZE0ST ZIUe/200T 0T/I0p/wod A8 |imAIq Ul |uoy//:Sdny woly papeoumoq ‘0 ‘ZZ853502


https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221
https://doi.org/10.1002/ejhf.2221

	Clinical profile, associated events and safety of vericiguat in a �real�&hyphen;�world cohort: The VERITA study
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	Conflict of interest statement
	References

