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In HF, oxidative stress and endothelial dysfunction lead to decreased
activity of the NO—-sGC—cGMP pathway'™
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c¢GMP, cyclic guanosine monophosphate; HF, heart failure; NO, nitric oxide; sGC, soluble guanylate cyclase.
References: 1. Gheorghiade M et al. Heart Fail Rev 2013;18:123-134; 2. Boerrigter G et al. Handb Exp Pharmacol 2009;191:485-506; 3. Breitenstein S et al. Handb Exp Pharmacol 2017;243:225-247;
4. Felker G, Mann D. Heart Failure: A Companion to Braunwald’s Heart Disease. Elsevier; 2020; 5. Armstrong PW et al. JACC Heart Fail 2018;6:96—104.



sGC stimulation targets an untapped pathway implicated in the
development and progression of HF'™
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c¢GMP, cyclic guanosine monophosphate; HF, heart failure; NO, nitric oxide; sGC, soluble guanylate cyclase.
References: 1. Gheorghiade M et al. Heart Fail Rev 2013;18:123-134; 2. Boerrigter G et al. Handb Exp Pharmacol 2009;191:485-506; 3. Breitenstein S et al. Handb Exp Pharmacol 2017;243:225-247;
4. Armstrong PW et al. JACC Heart Fail 2018;6:96—104; 5. Follmann M et al. J Med Chem 2017;60:5146-5161. 6



By restoring the NO-sGC—-cGMP pathway, vericiguat has the
potential to improve HF pathophysiology
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cGMP, cyclic guanosine monophosphate; HF, heart failure; NO, nitric oxide; sGC, soluble guanylate cyclase.
References: 1. Gheorghiade M et al. Heart Fail Rev 2013;18:123—-134; 2. Boerrigter G et al. Handb Exp Pharmacol 2009;191:485-506; 3. Breitenstein S et al. Handb Exp Pharmacol 2017;243:225-247;
4. Felker G, Mann D. Heart Failure: A Companion to Braunwald’s Heart Disease. Elsevier; 2020; 5. Armstrong PW et al. JACC Heart Fail 2018;6:96—104; 6. Follmann M et al.  Med Chem 2017;60:5146-5161.
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ABSTRACT

BACKGROUND
The effect of vericiguat, a novel oral soluble guanylate cyclase stimulator, in pa-
tients with heart failure and reduced ejection fraction who had recently been
hospitalized or had received intravenous diuretic therapy is unclear.

METHODS
In this phase 3, randomized, double-blind, placebo-controlled trial, we assigned
5050 patients with chronic heart failure (New York Heart Association class II, 111,
or IV) and an ejection fraction of less than 45% to receive vericiguat (target dose,
10 mg once daily) or placebo, in addition to guideline-based medical therapy. The
primary outcome was a composite of death from cardiovascular causes or first
hospitalization for heart failure.

RESULTS
Over a median of 10.8 months, a primary-outcome event occurred in 897 of 2526
patients (35.5%) in the vericiguat group and in 972 of 2524 patients (38.5%) in the
placebo group (hazard ratio, 0.90; 95% confidence interval [CI], 0.82 to 0.98;
P=0.02). A total of 691 patients (27.4%) in the vericiguat group and 747 patients
(29.6%) in the placebo group were hospitalized for heart failure (hazard ratio, 0.90;
95% CI, 0.81 to 1.00). Death from cardiovascular causes occurred in 414 patients
(16.4%) in the vericiguat group and in 441 patients (17.5%) in the placebo group
(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS
Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
received vericiguat than among those who received placebo. (Funded by Merck
Sharp & Dohme [a subsidiary of Merck] and Bayer; VICTORIA ClinicalTrials.gov
number, NCT02861534.)
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VICTORIA Trial

Multinational, randomized, double-blind, placebo-controlled trial.
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INCLUSION CRITERIA

e Chronic heart failure (NYHA Il - IV),
 EF<45%
 BNP >300 pg/ml or NT-proBNP > 1000 pg/ml, in SR.
BNP > 500 pg/ml or NT-proBNP > 1600 pg/ML, AFib.

* eGFR> 15 ml/min /1.73 m2 (cap 15% 15-30 ml/min/1.73 m2)
* Recent WHF:

e HFH<6 months

* No HFH but IV diuretic therapy < 3 months
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(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS
Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
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Beta blockers
ACEi/ARB
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2349 (93.2)
1847 (73.3)
1747 (69.3)
1480 (58.7)
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Placebo (n=2524)

2342 (93.0)
1853 (73.6)
1798 (71.4)
1529 (60.7)

Sacubitril/valsartan

Baseline SoC device, n (%)

360 (14.3)

371(14.7)

Implantable cardioverter-defibrillator

Biventricular pacemaker

696 (27.6)
370 (14.7)

703 (27.9)
369 (14.6)
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PARADIGM HF

DAPA-HF
(N=4,744)%
dapaglifiozin

EMPEROR-Reduced
(N=3,730)*
empaglifiozin

VICTORIA
(N=5,050)°

(N=8,399)'

sacublitril/valsartan vericiguat

Median NT-proBNP, pg/ml

NYHA class lll or IV
HFH <3 months ago
HFH <6 months ago

eGFR <60 mi/min/1.73 m*

eGFR inclusion criteria,
mi/min/1.73 m¢#

Median follow up (months)

Primary endpoint event rate

1608°
25%'
19%’
31%°
37%"

2301

2 (-

First HFH or
CV death’

13.210

(control arm), events per 100 PY

14377
32%7
8%’
16%"
41%?

230¢

18.27

Worsening HF (unplanned
hospitalization/urgent visit resulling
in IV therapy for HF) or CV death?

156) 10

1906.5°
250,63
NR
NA"?
48%°

First HFH or CV death®

21.0°

2816°
41%"
67%"
84%°
53%%55

10.8°

First HFH or CV death®

37.8>10
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Table 1 Comparison of contemporary clinical trials in heart failure with reduced ejection fraction

PARADIGM-HF DAPA-HF VICTORIA EMPEROR-Reduced
Comparator Sacubitrill Comparator Dapaglifiozin Comparator Vericiguat Cnmparator Empagliﬂn:in
valsartan
Hazard ratios (95% CI) for key outcomes
Primary endpoint 0.80 (0.73-0.87) 0.74 (0.65-0.85) 0.90 (0.82-0.98) 0.75 (0.65-0.86)
Cardiovascular death 0.80 (0.71-0.89) 0.82 {0.69-0.98)
First HF hospitalization 0.79 (0.71-0.89) 0.70 (0.59-0.83) 0.90 (0.81-1.00) 0.69 (0.59-0.81)
Annualized event rate (events per 100 patient-years at risk)
Primary endpoint 13.1 10.5 156 11.6 378 33.6 21.0 158
Absolute rate reduction I _ 42 52
Cardiovascular death A 6.0 6.5 13.9 129 8.1 76
Absolute rate reduction 1.5 1.4 1.0 06
First HF hospitalization NA NA 98 6.9 29.1 25.9 15.5 10.7
Absolute rate reduction _ _ 3.2 48

Cl, confidence interval; eGFR, estimated glomerular fileration rate; HF, heart failure; NA, not available; MT-proBMF, N-terminal pro B-type antriuretic peptide.
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hospitalized or had received intravenous diuretic therapy is unclear.

METHODS
In this phase 3, randomized, double-blind, placebo-controlled trial, we assigned
5050 patients with chronic heart failure (New York Heart Association class II, 111,
or IV) and an ejection fraction of less than 45% to receive vericiguat (target dose,
10 mg once daily) or placebo, in addition to guideline-based medical therapy. The
primary outcome was a composite of death from cardiovascular causes or first
hospitalization for heart failure.

RESULTS
Over a median of 10.8 months, a primary-outcome event occurred in 897 of 2526
patients (35.5%) in the vericiguat group and in 972 of 2524 patients (38.5%) in the
placebo group (hazard ratio, 0.90; 95% confidence interval [CI], 0.82 to 0.98;
P=0.02). A total of 691 patients (27.4%) in the vericiguat group and 747 patients
(29.6%) in the placebo group were hospitalized for heart failure (hazard ratio, 0.90;
95% CI, 0.81 to 1.00). Death from cardiovascular causes occurred in 414 patients
(16.4%) in the vericiguat group and in 441 patients (17.5%) in the placebo group
(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS
Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
received vericiguat than among those who received placebo. (Funded by Merck
Sharp & Dohme [a subsidiary of Merck] and Bayer; VICTORIA ClinicalTrials.gov
number, NCT02861534.)
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Subgroup

All patients
Sex
Male
Female
Age
<65 yr
=65 yr
<75 yr
=75 yr
Race
White
Asian
Black
Other
Geographic region
Eastern Europe
Western Europe
North America
Latin America
Asia-Pacific
Race in North America
Black
Nonblack
Index event
Intravenous diuretic in previous 3 mo
Hospitalization in previous 3 mo
Hospitalization in previous 3-6 mo
NYHA class
lorll
M or IV
Use of sacubitril-valsartan
Yes
No
Estimated GFR
=30 mlfmin/1.73 m?
=30 to =60 ml/min/1.73 m?
>60 mlfminf1.73 m?
NT-proBNP level
Quartile 1 (=1556.0 pg/ml)
Quartile 2 (>1556.0 to <2816.0 pg/ml)
Quartile 3 (>2816.0 to <5314.0 pg/ml)
Quartile 4 (=5314.0 pg/ml)
Ejection fraction
<35%
=35%
<40%
=40%

Vericiguat Placebo
no. of events

897 972
704 762
193 210
290 348
607 624
579 669
318 303
593 635
199 207
41 50
64 80
310 345
173 178
103 117
100 116
211 216
26 29

7 88

96 120
660 701
141 151
445 484
451 487
134 153
760 818
143 128
392 455
346 372
128 161
165 201
213 257
355 302
637 703
255 265
773 851
119 117

0.5 10 15

-—
Vericiguat Placebo
Better Better

0.90 (0.82-0.98)

0.90 (0.81-1.00)
0.8 (0.73-1.08)

0.81 (0.70-0.95)
0.94 (0.84-1.06)
0.84 (0.75-0.94)
1.04 (0.88-1.21)

0.91 (0.81-1.02)
091 (0.75-1.11)
0.85 (0.56-1.28)
0.80 (0.57-1.11)

0.87 (0.75-1.01)
0.96 (0.78-1.18)
0.85 (0.65-1.10)
0.83 (0.63-1.08)
0.96 (0.79-1.16)

0.93 (0.55-1.58)
0.82 (0.60-1.11)

0.78 (0.60-1.02)
0.93 (0.84-1.04)
0.85 (0.67-1.07)

0.91 (0.80-1.04)
087 (0.77-0.99)

0.88 (0.70-1.11)
0.90 (0.81-0.99)

1.06 (0.83-1.34)
0.84 (0.73-0.96)
0.92 (0.80-1.07)

0.78 (0.62-0.99)
0.73 (0.60-0.90)
0.82 (0.69-0.99)
1.16 (0.99-1.35)

0.88 (0.79-0.97)
0.96 (0.81-1.14)
0.88 (0.80-0.97)
1.05 (0.81-1.36)
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ABSTRACT

BACKGROUND
The effect of vericiguat, a novel oral soluble guanylate cyclase stimulator, in pa-
tients with heart failure and reduced ejection fraction who had recently been
hospitalized or had received intravenous diuretic therapy is unclear.

METHODS
In this phase 3, randomized, double-blind, placebo-controlled trial, we assigned
5050 patients with chronic heart failure (New York Heart Association class II, 111,
or IV) and an ejection fraction of less than 45% to receive vericiguat (target dose,
10 mg once daily) or placebo, in addition to guideline-based medical therapy. The
primary outcome was a composite of death from cardiovascular causes or first
hospitalization for heart failure.

RESULTS
Over a median of 10.8 months, a primary-outcome event occurred in 897 of 2526
patients (35.5%) in the vericiguat group and in 972 of 2524 patients (38.5%) in the
placebo group (hazard ratio, 0.90; 95% confidence interval [CI], 0.82 to 0.98;
P=0.02). A total of 691 patients (27.4%) in the vericiguat group and 747 patients
(29.6%) in the placebo group were hospitalized for heart failure (hazard ratio, 0.90;
95% CI, 0.81 to 1.00). Death from cardiovascular causes occurred in 414 patients
(16.4%) in the vericiguat group and in 441 patients (17.5%) in the placebo group
(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS
Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
received vericiguat than among those who received placebo. (Funded by Merck
Sharp & Dohme [a subsidiary of Merck] and Bayer; VICTORIA ClinicalTrials.gov
number, NCT02861534.)
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N-terminal pro-B-type natriuretic peptide testing

p?ttgrns in pz.ztients with heart failure with reduced Huma na Research Database PI N NACLE Registry

ejection fraction

128

James L. Januzzi'?*, Xi Tan®, Lingfeng Yang®, Joanne E. Brady®, Mei Yang, Puja Banka® and Dominik Lautsch®
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Abstract

Aims  The N-terminal pro-B-type natriuretic peptide (NT-proBNP) is a commonly used biomarker in heart failure for diagnosis
and prognostication. We aimed to determine the prevalence of NT-proBNP testing, distribution of NT-proBNP concentrations,
and factors associated with receiving an NT-proBNP test in patients with heart failure with reduced ejection fraction (HFrEF),
including the subset with a worsening heart failure event (WHFE).

Methods and results This was a retrospective cohort study using two US databases: (i) the de-identified Humana Research
Database between January 2015 and December 2018 and (i) the Veradigm PINNACLE Registry” between July 2013 and Sep-

tember 2017, We included adult patients with a confrmed diagnosis of HF(EF. In each data source, a subgroup of patents with O

a WHFE was identified, where a WHFE was defined as a heart failure-rel or receipt of diuretics

Bivariate and multivariate analyses were conducted to assess factors associated with receiving NT-proBNP testing. In Cohort 1 "

(n =249 238), 9.2% of patients with HFrEF and 10.8% of patients with a WHFE received NT-proBNP testing. When restricted to
patients with at least one laboratory claim, 11.3% of patients with HFrEF and 13.2% of those with a WHFE received NT-proBNP
testing. In Cohort 2 (n = 91 444), 2.3% of patients with HFrEF were tested. Median (inter-quartile range) NT-proBNP concen-
trations among patients with HFrEF were 1399 (423-4087) pg/mL in Cohort 1 and 394 (142-688) pg/mL in Cohort 2. Median
(inter-quartile range) NT-proBNP concentrations in the subset of patients with a WHFE in each cohort were 2209 (740-5894)
and 464 {174-783) pg/ml, respectively. In Cohort 1, 13.4% of all HFrEF patients receiving NT-proBNP testing and 18.9% of pa-
tients with a WHFE had NT-proBNP values 8000 pg/mL_; in Cohort 2, these percentages were 1.0% and 2.5%, respectively.
Conclusions  In US clinical practice, NT-proBNP testing was not frequently performed in patients with HFrEF. NT-proBNP con-
centrations varied across data sources and subpopulations within HFrEF.

94.9%

Keywords  Natriuretic peptide, brain; N-terminal pro-B-type natriuretic peptide; Heart failure; Heart failure with reduced ejection
fraction
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Introduction who experience a worsening HF event (WHFE) have poorer
outcomes, with a 2 year mortality rate of ~22.5% and a

Heart failure (HF) is a serious health problem with high risks 30 day readmission rate of 56%.°

of hospitalization and mortality as well as poor quality of life  B-type natriuretic peptide (BNP) and N-terminal pro-B-type

and high economic burden.*? HF with reduced ejection frac-  natriuretic peptide (NT-proBNP) are released by the heart in

tion (HFrEF) is a major form of the HF diagnosis and is accom-  response to transmural wall stress and neurohormonal stim-

panied by a high risk for cardiovascular events, particularly ulation, BNP and NT-proBNP are commonly used biomarkers M M - . .
when the disease course is progressive.” Patients with HFrEF  in HF for diagnosis and prognostication,” and concentrations 0 p a I e n S O S p I a I Z e W I a Of O u t p a‘t I e n tS W I t h a p reVI o u S

© 2021 Merck $harp & Dohme Corp. ESC Heart Failure published by John Wiley & Sons Ltd on beha of European Sodety of Cardiol

B o e o A i b s ot o i i worsenin g HF event have NT- pro BNP worsenin g HF event have
<5,000 pg/ml at discharge NT-proBNP £5,000 pg/ml#.

Januzzi JL et al. ESC Heart Fail 2021;9:87—99



SOCETA ITALIANA
b
EGERIATRA

EART FAILURE voL. s, No. 11, 2020

€ 2070 THE AUTHORS. PUBLISHED BY ELSEV
COLLEGE 0F CAR

THE CC BY-NE-ND L

N-Terminal Pro-B-Type Natriuretic )
Peptide and Clinical Outcomes
Vericiguat Heart Failure With Reduced Ejection Fraction Study
Justin A. Ezekowitz, MBBCH, MSc,” Christopher M. O'Connor, MD," Richard W. Troughton, MD,"
G. PuD,” Cynthia M. , PuD," Adriaan A. Voors, MD, PuD,"
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Paul W, Armstrong, MD*

OBJECTIVES The purpose of this study was to examine the treatment effect of vericiguat in relation to N-terminal
pro-B-type natriuretic peptide (NT-proBNP) levels at randomization.

Vericiguat compa the primary death (CVD) o heart
i L i i j L Vericiguat

in Participants With Heart Failure jecti trial. B interaction exis treatment

and the primary according to p les of NT-proBNP at this further.

METHODS This study evaluated the NT-proBNP relationship with the primary outcome in 4,805 of 5,050 patients as a
risk-adjusted, log-transformed continuous variable, Hazard ratios (HRs) and 95% confidence intervals (Cis) are
presented.

effect varied pectrum of NT-proBNP at pforinteraction ~ 0.002). A
significant association between treatment effects existed in patients with levels <4,000 pg/ml and remained evident up
10 8,000 pg/ml. A 23% relative risk reduction occurred in the primary endpoint with NT-proBNP 4,000 pafml (HR:
0.77; 95% Cl: 0.68 to 0.88). For NT-proBNP values =4,000 pg/ml (n = 3,100), the HR was 0.78 (95% Cl: 0.67 to 0.90)
for HFH and 0,75 (95% CI: 0.60 o 0.94) for CVD. For NT-proBNP <8,000 pg/ml (n - 4,133), the HR was 0.85 (95% Cl:
0.76 10 0.95) for the primary outcome, 0.84 (95% Cl: 0.75 to 0.95) for HFH, and 0,84 (95% Ci: 0.71 to 0.99) for CVD.
For NT-proBNP 8,000 pg/ml (n = 672), the HR was 1.16 (95% Cl: 0.94 to 1.41) for the primary outcome.

RESULTS Median NT-proBNP was 2,816 pg/ml (25th to 75th percentile: 1,556 to 5,314 pg/ml). The study treatment
2
log

CONCLUSIONS A reduction in the primary composite endpoint and its CVD and HFH components was observed in
patients on vericiguat compar jects on placebo with NT-pr 4P to 8,000 pg/mi. This provided new
insight into the benefit observed i high-risk patients with worsening HFrEF. (A Study of Vericiguat in Participants With
Heart Failure With Reduced Ejection Fraction [HFrEF]) [MK-1242-001] [VICTORIAJ; NCT02861534)

(J Am Coll Cardiol HF 2020;8:931-9) © 2020 The Authors. Published by Elsevier on behalf of the
American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

From the *Division of Cardiology, Department of Medicine, Canadian VIGOUR Centre, University of Alberts, Edmonton, Canads;
"Division of Cardiology, Department of Medicine, Duke Clinical Research Institute, Duke University, Durham, North Carolins;
“Inova Heart and Vascular Institute, Falls Church, Virginia; “Department of Medicine, University of Otago, Christchurch, New
Zealand; “Department of Cardiology and Thorax Surgery, University of Groningen, University Medical Center Groningen, Gronin-
gen, the Nethertands; ‘Department of Medicine, University of Mississippi Medical Center, Jackson, Mississippi; “Department of

Treatment Effect (Vericiguat/Placebo), HR (95% CI)

Cardiology s Department

of Heart Disease, Wrockaw, Poland; Fand. e

of Life Sciences, Scuola Superiore Sant'Anna, Pisa, Italy; 'Merck & Co. Inc., Kenilworth, New Jersey; *Department of Internal
0 y Medicine, G Cente, Berlin, + and 'Bayer AG, Wuppertal, Germany.

Scott Solomon, MD, served as Guest Editor for this paper.

1SN 2213-1779 hitps://dol org/10.1016;

Ezekowitz JA et al, ] Am Coll Cardiol HF 2020

PRIMARY OUTCOME

Ritorno al

futuro

FIRENZE, 13-16 DICEMBRE 2023
PALAZZO DEI

CV death or first HFH

3.0 1

2.5 -

2.0 -

1.5 -

1.0 -

0.5 -

0.0

14%

- 30

- 25

- 20

- 15

10

NT-proBNP at Randomization (pg/ml)

CONGRESSI

Percentage of Patients

NTproBNP <4,000
(n 3.100)

RRR 23%

ARR 6.8%

NTproBNP <8,000
(n 4.133)

RRR 15%

ARR 5.4%




SOCETA ITALIANA

CO | GRESSO

= NAZIONALE

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Vericiguat in Patients with Heart Failure
and Reduced Ejection Fraction

Paul W. Armstrong, M.D., Burkert Pieske, M.D., Kevin J. Anstrom, Ph.D.,
Justin Ezekowitz, M.B., B.Ch., Adrian F. Hernandez, M.D., M.H.S.,
Javed Butler, M.D., M.P.H., M.B.A., Carolyn S.P. Lam, M.B., B.S., Ph.D.,
Piotr Ponikowski, M.D., Adriaan A. Voors, M.D., Ph.D., Gang Jia, Ph.D.,
Steven E. McNulty, M.S., Mahesh J. Patel, M.D., Lothar Roessig, M.D.,
Joerg Koglin, M.D., Ph.D., and Christopher M. O'Connor, M.D.,
for the VICTORIA Study Group*

ABSTRACT

BACKGROUND

The effect of vericiguat, a novel oral soluble guanylate cyclase stimulator, in pa-
tients with heart failure and reduced ejection fraction who had recently been
hospitalized or had received intravenous diuretic therapy is unclear.

METHODS

In this phase 3, randomized, double-blind, placebo-controlled trial, we assigned
5050 patients with chronic heart failure (New York Heart Association class 11, 111,
or IV) and an ejection fraction of less than 45% to receive vericiguat (target dose,
10 mg once daily) or placebo, in addition to guideline-based medical therapy. The
primary outcome was a composite of death from cardiovascular causes or first
hospitalization for heart failure.

RESULTS

Over a median of 10.8 months, a primary-outcome event occurred in 897 of 2526
patients (35.5%) in the vericiguat group and in 972 of 2524 patients (38.5%) in the
placebo group (hazard ratio, 0.90; 95% confidence interval [CI], 0.82 to 0.98;
P=0.02). A total of 691 patients (27.4%) in the vericiguat group and 747 patients
(29.6%) in the placebo group were hospitalized for heart failure (hazard ratio, 0.90;
95% CI, 0.81 to 1.00). Death from cardiovascular causes occurred in 414 patients
(16.4%) in the vericiguat group and in 441 patients (17.5%) in the placebo group
(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS

Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
received vericiguat than among those who received placebo. (Funded by Merck
Sharp & Dohme [a subsidiary of Merck] and Bayer; VICTORIA ClinicalTrials.gov
number, NCT02861534.)
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Table S4. Patients with adverse events of clinical interest: Symptomatic hypotension and

syncope

Vericiguat Placebo

Difference in % vs. Placebo

No. (%) No. (%)

Estimate (95% CI)’ P-Value

Patients in population 2519 2515
Symptomatic hypotension 229 (9.1) 198 (7.9)

Syncope 101 (4.0) 87 (3.5)

1.2 (-0.3 t0 2.8) 0.121

0.6 (-0.5t0 1.6) 0.303

*Based on the Miettinen & Nurminen method.
Note: Includes events/measurements from the day of first dose of study drug to 14 days after the last dose of study
drug. Based on data up to the primary analysis cutoff date (18Jun2019).
Cl indicates confidence interval.
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New Drugs for Heart Failure: What is the Evidence in Older
Patients?

FRANCESCO ORSO, MD,' ANDREA HERBST, MD,' ALESSANDRA PRATESI, MD, PhD,” FRANCESCO FATTIROLLI, MD,”"
ANDREA UNGAR, MD, PhD," NICCOLO MARCHIONNI, MD,”* AND SAMUELE BALDASSERONI, MD, PhD'
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Fig. 1. Mean age of patients enrolled in the real world (grey column) and in trials testing new HF drugs (colored columns). The gray col-
umns show the difference (in years of age) between the two settings. ARNI, angiotensin receptor—neprilisin inhibitor; FCM, ferric carboxy-
maltose; SGLT2i, sodium-glucose cotransporter 2 inhibitor.

Journal of Cardiac Failure Vol. 00 No. 00 2021
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Vericiguat in Patients with Heart Failure
and Reduced Ejection Fraction

Paul W. Armstrong, M.D., Burkert Pieske, M.D., Kevin J. Anstrom, Ph.D.,
Justin Ezekowitz, M.B., B.Ch., Adrian F. Hernandez, M.D., M.H.S.,
Javed Butler, M.D., M.P.H., M.B.A,, Carolyn S.P. Lam, M.B., B.S., Ph.D.,
Piotr Ponikowski, M.D., Adriaan A. Voors, M.D., Ph.D., Gang Jia, Ph.D.,
Steven E. McNulty, M.S., Mahesh J. Patel, M.D., Lothar Roessig, M.D.,
Joerg Koglin, M.D., Ph.D., and Christopher M. O'Connor, M.D.,
for the VICTORIA Study Group*

ABSTRACT

BACKGROUND
The effect of vericiguat, a novel oral soluble guanylate cyclase stimulator, in pa-
tients with heart failure and reduced ejection fraction who had recently been
hospitalized or had received intravenous diuretic therapy is unclear.

METHODS
In this phase 3, randomized, double-blind, placebo-controlled trial, we assigned
5050 patients with chronic heart failure (New York Heart Association class II, 111,
or IV) and an ejection fraction of less than 45% to receive vericiguat (target dose,
10 mg once daily) or placebo, in addition to guideline-based medical therapy. The
primary outcome was a composite of death from cardiovascular causes or first
hospitalization for heart failure.

RESULTS
Over a median of 10.8 months, a primary-outcome event occurred in 897 of 2526
patients (35.5%) in the vericiguat group and in 972 of 2524 patients (38.5%) in the
placebo group (hazard ratio, 0.90; 95% confidence interval [CI], 0.82 to 0.98;
P=0.02). A total of 691 patients (27.4%) in the vericiguat group and 747 patients
(29.6%) in the placebo group were hospitalized for heart failure (hazard ratio, 0.90;
95% CI, 0.81 to 1.00). Death from cardiovascular causes occurred in 414 patients
(16.4%) in the vericiguat group and in 441 patients (17.5%) in the placebo group
(hazard ratio, 0.93; 95% CI, 0.81 to 1.06). The composite of death from any cause
or hospitalization for heart failure occurred in 957 patients (37.9%) in the
vericiguat group and in 1032 patients (40.9%) in the placebo group (hazard ratio,
0.90; 95% CI, 0.83 to 0.98; P=0.02). Symptomatic hypotension occurred in 9.1% of
the patients in the vericiguat group and in 7.9% of the patients in the placebo
group (P=0.12), and syncope occurred in 4.0% of the patients in the vericiguat
group and in 3.5% of the patients in the placebo group (P=0.30).

CONCLUSIONS
Among patients with high-risk heart failure, the incidence of death from cardio-
vascular causes or hospitalization for heart failure was lower among those who
received vericiguat than among those who received placebo. (Funded by Merck
Sharp & Dohme [a subsidiary of Merck] and Bayer; VICTORIA ClinicalTrials.gov
number, NCT02861534.)

N ENGLJ MED  NEJM.ORG

The New England Journal of Medicine

From the Canadian VIGOUR Centre, Uni-
versity of Alberta, Edmonton, AB, Cana-
da (PW.A., J.E); Charité University Medi-
cine and German Heart Center, Berlin
(B.P.), and Bayer, Wuppertal (L.R.) — all
in Germany; Duke Clinical Research Insti-
tute, Duke University, Durham, NC
(KJ.A, AFH., SEM., CMO.); Univer-
sity of Mississippi Medical Center, Jack-
son (J.B.); National Heart Center Singa-
pore and Duke-National University of
Singapore, Singapore (C.5.P.L); the Car-
diology Department, Wroclaw Medical
University, Wroclaw, Poland (P.P); Unl-
versity of Groningen, Groningen, the
Netherlands (A.AV.); Merck, Kenilworth,
NJ (GJ., MJ.P, J.K); and Inova Heart
and Vascular Institute, Falls Church, VA
(C.M.0,). Address reprint requests to Dr.
Armstrong at 4-120 Katz Group Centre
for Pharmacy and Health Research, Uni-
versity of Alberta, 8613 114 St. NW, Ed-
monton, AB T6G 2E1, Canada, or at paul
armstrong@ualberta.ca.

#A full list of VICTORIA Study Group
members is provided in the Supple-
mentary Appendix, available at NEJM
org.

This article was published on March 28,
2020, at NEJM.org.
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V' Table 2. Treatment Effect on Time to Symptomatic Hypotension or Syncope by Vulnerable Subgroups

Car
MD
Lott
Pau

BACI
Sub

24

g Symptomatic hypotension or syncope
Z ﬁ Age <75y 12.03 (222) 9.61 (179) 1.26 (1.03-1.53) 0.28 1.23 (1.01-1.51) 0.42
§ Age >T5y 13.35 (90) 12.00 (88) 1.03 (0.77-1.39) 1.06 (0.78-1.44)
5 SBP =110 mm Hg 10.08 (193) 9.13 (178) 1.11 (0.91-1.36) 0.36 1.11 (0.90-1.37) 0.33
§ - SBP <110 mm Hg 19.66 (119) 15.05 (89) 1.30 (0.99-1.71) 1.32 (0.99-1.75)
f No use of ARNI 11.61 (258] 9.55 (212) 1.22 (1.02-1.46) 0.48 1.23 (1.02-1.49) 0.24
= Use of ARNI 18.00 (54) 17.23 (55) 1.05 (0.72-1.53) 0.95 (0.64-1.41)
J Am Heart Assoc. 2021;10:6021094. DO: 10.1161/JAHA.121.021094 1 .]0 1 _10 -

J Am Heart Assoc. 2021
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@ ESC European Heart Journal (2021) 00, 1—128

European Society doi;10,1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
Kingdom), Marco Metra ® * (Chairperson) (Italy), Marianna Adamo (Task Force
Coordinator) (Italy), Roy S. Gardner (Task Force Coordinator) (United Kingdom),
Andreas Baumbach (United Kingdom), Michael B6hm (Germany), Haran Burri
(Switzerland), Javed Butler (United States of America), Jelena Celutkienée
(Lithuania), Ovidiu Chioncel (Romania), John G.F. Cleland (United Kingdom),
Andrew }.S. Coats (United Kingdom), Maria G. Crespo-Leiro (Spain),

Dimitrios Farmakis (Greece), Martine Gilard (France), Stephane Heymans

* Corresponding authors: The twe chairp equally to the document.

Theresa McDonagh, Cardiology Department, King's College Hospital, Deenmark Hil, London, SES 9RS, United Kingdom. Tel: +44 203 299 325,
E-mail: theresa.mcdonagh@kclac.uk;

Marco Metra, Institute of Cardiology, ASST Spedali Civil di Brescia and Department of Medical and Surgical Specialties, Radiological Sciences and Public Health, University of
Brescia, Brescia, ltaly. Tel: 439 303 07221, E-mail: metramarco@libero.it

Author/Task Force Member affiliations: listed in Author information.
ESC Clinical Practice Guidelines Committee (CPG); listed in the Appendix.
EsC ities having participated in the of this

Associations: Association for Acute CardioVascular Care (ACVC), Association of Cardiovascular Nursing & Allied Professions (ACNAP), European Association of
Cardiovascular Imaging (EACVI), European Association of Preventive Cardiology (EAPC), European Association of Percutaneous Cardiovascular Interventions (EAPCI), European
Heart Rhythm Association (EHRA}, Heart Failure Association (HFA).

‘Councils: Council of Cardio-Oncology, Council on Basic Cardiovascular Science, Council on Valvular Heart Disease.

Working Groups: Adult Congenital Heart Disease, Cardiovascular Pharmacotherapy. Cardiovascular Regenerative and Reparative Medicine, Cardiovascular Surgery.
e-Cardiology, Myocardial and Pericardial Diseases, Myocardial Function.

Patient Forum

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of
the ESC Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to
Oxford University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC (journals.permissions@oup.com).
Disclaimer: The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge and the evidence available at
the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy andlor ambiguity between the ESC Guidelines and any other official recommens=
dations or guidelines issued by the relevant public health autherities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encouraged
to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic or therapeutic
medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibily of health professionals to make appropriate and accurate deci-
sions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient's caregiver. Nor do the ESC
Guidelines exempt health professionals from taking into full and careful consideration the relevant offical updated recommendations or guidelines issued by the competent public
health authorities, in order to manage each patient's case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It s also the health
professional's responsibiliy to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

“This article has been co-published with permission in the European Heart foumal and European Joumal of Heart Failure. © the European Society of Cardiology 2021. Al rights reserved.
The articles are identical except for miner stylistic and spelling differences in keeping with each journal's style. Either citation can be used when citing this article. For permissions,
please email journals permissions@oup.com.
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New recommendations

Recommendations for treatment of chronic HF
HFrEF
Dapagliflozin or empagliflozin are recommended for patients

with HFrEF to reduce the risk of HF hospitalization and
death.

Vericiguat may be considered in patients in NYHA class |-V
who have had worsening HF despite treatment with an ACE-I
(or ARNI), a beta-blocker and an MRA to reduce the risk of

CV mortality or HF hospitalization.
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AHA/ACC/HFSA CLINICAL PRACTICE GUIDELINE

2022 AHA/ACC/HFSA Guideline for the
Management of Heart Failure: A Report of the
American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice
Guidelines

Writing Committee Members*

Paul A. Heidenreich, MD, MS, FACC, FAHA, FHFSA, Chairt; Biykem Bozkurt, MD, PhD, FACC, FAHA, FHFSA, Vice Chairt;

David Aguilar, MD, MSc, FAHAT; Larry A Allen, MD, MHS, FACC, FAHA, FHFSAT; Joni J. Byunt; Monica M. Colvin, MD, MS, FAHAT;
Anita Deswal, MD, MPH, FACC, FAHA, FHFSA#$; Mark H. Drazner, MO, MSc, FACC, FAHA, FHFSAt;

Shannon M. Dunlay, MD, MS, FAHA, FHFSAT; Linda R. Evers, JO1; James C. Fang, MD, FACC, FAHA, FHFSAT;

Savitri E. Fedson, MD, MAt; Gregg C. Fonarow, MD, FACC, FAHA, FHFSAS; Salim S. Hayek, MD, FACCt;

Adrian F. Hernandez, MD, MHS#; Prateeti Khazanie, MD, MPH, FHFSAt; Michelle M. Kittleson, MD, PhD1;

Christopher S. Lee, PhD, RN, FAHA, FHFSAT; Mark S. Link, MD1; Carmelo A. Milano, MD*; Lorraine C. Nnacheta, DrPH, MPH1;
Alexander T. Sandhu, MD, MSt; Lynne Warner Stevenson, MD, FACC, FAHA, FHFSA®; Orly Vardeny, PharmD, MS, FAHA, FHFSA)|;
Amanda R. Vest, MBBS, MPH, FHFSA(; Clyde W. Yancy, MD, MSc, MACC, FAHA, FHFSAt

AIM: The *2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure” replaces the *2013 ACCF/AHA Guideline
for the Management of Heart Failure” and the *2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline
for the Management of Heart Failure’ The 2022 guideline is intended to provide patient-centric recommendations for
clinicians to prevent, diagnose, and manage patients with heart failure.

METHODS: A comprehensive literature search was conducted from May 2020 to December 2020, encompassing studies,
reviews, and other evidence conducted on human subjects that were published in English from MEDLINE (PubMed),
EMBASE, the Cachrane Collaboration, the Agency for Healthcare Research and Quality, and other relevant databases,
Additional relevant clinical trials and research studies, published through September 2021, were also considered. This
guideline was harmonized with other American Heart Association/American College of Cardiology guidelines published
through December 2021.

STRUCTURE: Heart failure remains a leading cause of morbidity and mortality globally. The 2022 heart failure guideline provides
recommendations based on contemporary evidence for the treatment of these patients. The recommendations present an
evidence-based approach to managing patients with heart failure, with the intent fo improve quality of care and align with
patients’ interests. Many recommendations from the earlier heart failure guidelines have been updated with new evidence,
and new recommendations have been created when supported by published data. Value statements are provided for certain
treatments with high-quality published economic analyses.

“Wiiting committee members are required fo recuse themselves from vating on sections fo which their specific relationships with industry may apply; see Appendi 1
for detalled information. HACC/AHA Representative. +ACC/AHA Joint Committee on Clinical Practce Guidelines Liaison. SACC/AHA Task Force on Performance
Measures Representative, [HFSA Representative.

ACC/AHA Joint Committee on Clinical Practice Guidedines Members, see page 986,

The American Heart Association requests that this document be cited as follows: Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Calvin MM, Deswal A,
Drazner MH, Dunlay SM, Evers LR, Fang JC, Fedson SE, Fonarow GC, Hayek S5, Hernandez AF, Khazanie P, Kittleson MM, Lee CS, Link MS, Milano CA, Nnacheta LC,
Sandhu AT, Slevenson LW, Vardeny O, Vest AR, Yancy CW. 2022 AHA/ACC/HFSA guideline for the management of heart failure: a repart of the American College of
Cardiokogy/American Heart Association Joint Committee on Clnical Practice Guidelines, Ciculation. 2022;145:6885-e1032. doi: 10.1161/CIR0000000000001063
2022 by the American Hearl Association, Inc, the American College of Cardiclogy Foundation, and the Heart Failure Scciety of America.

Clreulaion is available at wewhajournals org/journalcire

Circulation. 2022;145:¢895-e1032. DOI: 10.1161/CIR.0000000000001063 May 3,2022 eB95
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7.3.9.3. Pharmacological Treatment for Stage C
HFrEF: Soluble Guanylyl Cyclase Stimulators
Recommendation for Pharmacological Treatment for Stage C HFrEF:

Soluble Guanylyl Cyclase Stimulators

Referenced studies that support the recommendation are summarized
in the

Recommendation

1. In selected high-risk patients with HFrEF and
recent worsening of HF already on GDMT,
an oral soluble guanylate cyclase stimulator
(vericiguat) may be considered to reduce HF
hospitalization and cardiovascular death.’

2b
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Conclusioni

Con Vericiguat abbiamo una nuova strategia terapeutica in grado di migliorare la
prognosi in pazienti ad alto rischio con recente episodio di WHF, che

troviamo freqguentemente nella pratica clinica, e per i quali al momento
attuale non sembrano esserci molti altri trattamenti.

Questa strategia...

* Sj basa su un forte razionale fisiopatologico.

* E verosimilmente sicura e ben tollerata, anche se abbiamo bisogno di real world
evidence.

 Sembra essere efficace e ben tollerata anche nel paziente anziano anche se
soprattutto in questi pazienti sara importante selezionare i migliori candidati.
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