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HF is a progressive condition: patients with HF are caught in a 
vicious cycle and progressively worsen over time

Initial diagnosis 

and treatment

Additional 

follow-ups
HF treatment

management

Worsening HF

event

Stabilisation at 

HCP office/

clinic or 

hospital*
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Time

Worsening HF
event

Worsening HF
event

Worsening HF
event

Death

Adapted from Gheorghiade et al. Am J Cardiol. 2005 and Cowie et al. ESC Heart Fail. 2014. 

*Adjustment of and potential addition to current therapy.

HCP, healthcare professional; HF heart failure.

1. Gheorghiade M et al. Am J Cardiol. 2005;96:11G–17G; 2. Cowie MR et al. ESC Heart Fail. 2014;1:110–145.
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Patients with HFrEF, are at high risk of a worsening HF event

HF, heart failure; HFrEF, heart failure with reduced ejection fraction; IV, intravenous; WHF, worsening heart failure.

1. Armstrong PW et al. N Engl J Med. 2020;382:1883–1893; 2. Butler J et al. J Am Coll Cardiol. 2019;73:935–944; 3. Mentz RJ et al. ACC, 2020: Presentation no. 1205–134; 4. Greene SJ et al. Circ Heart Fail. 

2020;13:e007132.

In one year, ~1 in 3 HF patients 

will experience a WHF event3

What is the risk of a 

worsening HF event?

~1 in 6 patients suffer a WHF event 

within 

18 months of HFrEF diagnosis2

Diagnosis Advanced HF

                        
                     

                        
                     

                        
                     

                        
                     

When might a worsening 

HF event happen?

Can occur across the whole 

disease lifecycle, not just in 

advanced HF2,4

What is a 

“worsening HF event”?

A decompensation event 

requiring IV diuretic treatment in1,2:

Hospital Emergency 

department

Outpatient

setting



System/organ Drug

Increased activation of the SNS1 Beta blockers1

Increased activation of the RAAS2 ACEi, ARB, ARNi,3

beta blockers1

Increased vasoconstriction3 ACEi,4 ARB,5 ARNi6

Hypertrophy and ventricular 
remodelling7

ACEi,8 ARB,5 ARNi,6

beta blockers,8 SGLT2i9

Impaired NO–sGC–cGMP signalling10 sGC stimulator

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor–neprilysin inhibitor; cGMP, cyclic guanosine monophosphate; HFrEF, heart failure with reduced ejection 
fraction; NO, nitric oxide; RAAS, renin–angiotensin–aldosterone system; sGC, soluble guanylate cyclase; SGLT2i, sodium–glucose cotransporter 2 inhibitor; SNS, sympathetic nervous system.

1. Triposkiadis F et al. J Am Coll Cardiol. 2009;54:1747–1762; 2. Mann DL et al. Braunwald’s Heart Disease: A Textbook of Cardiovascular Medicine. 10th edn. Elsevier/Saunders; 2015; 3. Yancy CW et al. J Am Coll Cardiol. 
2017;70:776–803; 4. Enseleit F et al. J Cardiovasc Pharmacol. 2001;37:S21–S30; 5. Kobori H et al. Curr Pharm Des. 2013;19:3033–3042; 6. Ponikowski P et al. Eur J Heart Fail. 2016;18:891–975; 7. Nauta JF et al. Eur J Heart Fail. 
2020;22:1147–1155; 8. Cohn JN et al. J Am Coll Cardiol. 2000;35:569–582; 9. Matsumura K & Sugiura T. Cardiovasc Ultrasound. 2019;17:26; 10. Gheorghiade M et al. Heart Fail Rev. 2013;18:123–134; 11. CIBIS-II Investigators. 
Lancet. 1999;353:9–13; 12. MERIT-HF Investigators. Lancet. 1999;353:2001–2007; 13. CONSENSUS Investigators. N Engl J Med. 1987;316:1429–1435; 14. SOLVD Investigators. N Engl J Med. 1991;325:293–302; 15. McMurray JJ 
et al. N Engl J Med. 2014;371:993–1004; 16. McMurray JJV et al. N Engl J Med. 2019;381:1995–2008; 17. Packer M et al. N Engl J Med. 2020;383:1413–1424; 18. Armstrong PW et al. N Engl J Med. 2020;382:1883–1893; 
19. Hartupee J & Mann D. Nat Rev Cardiol. 2017;14:30–38.

Stimulator

Inhibitors

The NO–sGC–cGMP pathway is a new target in HFrEF settings
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sGC stimulation targets an untapped pathway implicated in the 
development and progression of HF1–5

cGMPsGC

Increased 

sGC activity

Increased 

cGMP production

Increased 

NO sensitivity

Low NO 

availability

Vericiguat

NO

Intracellular

Extracellular

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. Armstrong PW et al. JACC Heart Fail 2018;6:96–104; 5. Follmann M et al. J Med Chem 2017;60:5146–5161. 6

NO deficiencyOxidative stress Endothelial dysfunction



Vericiguat: simplified mechanism of action

Vericiguat

Independent 

of NO

In synergy 

with NO

• Improved myocardial 

function

• Reduced left ventricular 

remodeling

• Improved vascular 

function

• Decreased fibrosis

• Decreased inflammation

cGMP, cyclic guanosine monophosphate; GTP, guanosine triphosphate; NO, nitric oxide; sGC, soluble guanylate cyclase.
1. Armstrong PW et al. JACC Heart Fail. 2018;6:96–104; 2.Gheorghiade M et al. Heart Fail Rev. 2013;18:123–134; 3. Sandner P et al. Handb Exp Pharmacol. 2021;264:355–394.

sGC

stimulation 

GTP

cGMP
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VICTORIA trial
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‘Worsening HF event’‘Symptomatic chronic HF’ &

• NYHA class II–IV

• LVEF <45%

• On available HF therapies

• Recent HF decompensation
– HF hospitalization

– IV diuretic use

• Elevated natriuretic peptides

VICTORIA was designed to study patients with symptomatic 
chronic HF with previous, recent worsening HF event

HF, heart failure; IV, intravenous; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; SBP, systolic blood pressure.
1. Armstrong PW et al. JACC Heart Fail. 2018;6:96–104; 2. Armstrong PW et al. N Engl J Med. 2020;382:1883–1893; 3. Hicks KA et al. Circulation. 2015;132:302–361; 4. European Medicines Agency. 
2017. CPMP/EWP/235/95, Rev.2. https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-heart-failure-revision-2_en.pdf. 
[accessed 9 Feb 2021]; 5. Butler J et al. Circulation. 2020;142:717–719.

https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-heart-failure-revision-2_en.pdf


AF, atrial fibrillation; BNP, brain natriuretic peptide; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; IV, intravenous; 

LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; od, once daily; q16w, every 16 weeks; SR, sinus rhythm.

References: 1. Armstrong PW et al. JACC Heart Fail 2018;6:96–104; 2. Armstrong PW et al. N Engl J Med 2020;382:1883–1893.

Eligibility criteria

➢ HFrEF (LVEF <45%)

➢ NYHA class II–IV

➢ BNP: SR ≥300 pg/ml AF ≥500 pg/ml

➢ NT-proBNP: SR, ≥1,000 pg/ml; AF, ≥1,600 pg/ml

➢ eGFR ≥15 ml/min/1.73 m2

➢ HF hospitalization within 6 months or

IV diuretic treatment for HF within 3 months

➢ SBP ≥100 mmHg

Placebo od with sham uptitration at Weeks 2 and 4

5 mg od 10 mg od2.5 mg od

Week 0 Week 2 Week 4 Week 16 q16w

Design: International, parallel-group, event-driven, randomized, double-blind, placebo-controlled, Phase 3 trial

Objective: Evaluate the effect of vericiguat in patients with symptomatic chronic HF following a worsening HF event

Primary endpoint: Time to first occurrence of composite of CV death or HFH

After approximately 12 months, 10 mg target dose was achieved: vericiguat, 89.2%; placebo, 91.4%2

N=5,050 1:1

Event-driven study duration

Median follow-up: 10.8 months

VICTORIA Phase III: study design
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Vericiguat reduced primary endpoint by means 4.2% (ARR) in 

a relatively short exposure time (10.8 months) 

Vericiguat

Placebo

Time to CV death or first HFH

Number of subjects at risk 

Vericiguat 2526 2099 1621 1154 826 577 348 125 1 0

Placebo 2524 2053 1555 1097 772 559 324 110 0 0

Armstrong PW et al. N Engl J Med. 2020;382:1883–1893

Months since randomisation

ARR: 4.2% per year*

Annual NNT: 24#

HR=0.90 (95% CI 0.82–0.98)

P=0.02

Annual NNT: 24#

ARR: 4.2% per year*

Months since randomisation
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Vericiguat

Placebo

Time to CV death or first HFH

Number of subjects at risk 

Vericiguat 2526 2099 1621 1154 826 577 348 125 1 0

Placebo 2524 2053 1555 1097 772 559 324 110 0 0

Armstrong PW et al. N Engl J Med. 2020;382:1883–1893

Months since randomisation

HR=0.90 (95% CI 0.82–0.98)

P=0.02

Annual NNT: 24#

ARR: 4.2% per year*

Months since randomisation

Vericiguat reduced HFH by means 3.2% (ARR)
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Vericiguat shows a good safety profile

Patients at risk of hypotension1

Patients at risk of hypotension1

Decrease in BP occurred early 

and very small differences in 

mean values between vericiguat 

and placebo arm (1 to ~1.5 

mmHg)

Systolic Blood Pressure Over Time

Patients with renal impairment2Patients at risk of hyperkalemia2

K+

Vericiguat did not change the 
renal function trajectory

Vericiguat use did not determined 
significant change in  K+
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First analysis of real-world use of vericiguat on a nation-wide level and that may contribute to 
a better understanding of novel GDMT implementation in routine clinical practice



RESTRICTED

67.1% of Vericiguat initiators were observed to have persistent therapy 
during first twelve months after initiation, adherence was 87% consistent in 
all categories of ages/sex

Eur J Clin Pharmacol. 2024 Mar 12. doi: 10.1007/s00228-024-03654-0.
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GDMT therapy prior to vericiguat initiation: 
SGLT2i and ARNi were used in 51, 1% and 
56,6% of patients, respectively  

Adapted: Eur J Clin Pharmacol. 2024 Mar 12. doi: 10.1007/s00228-024-03654-0.
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The combination  of all 4 foundational therapies was observed in 29% of the patients prior 

to initiation of vericiguat but increased to 44% thereafter (n=1,416)

44%

29%

+15%

BB, ACE/ARB/ARNi, MRA, SGLT2i

3 mesi prima di aver iniziato vericiguat 3 mesi dopo di aver iniziato vericiguat

Taken together, the concern that the addition of a 

further substance class could be at the expense of other 

GDMT appears unfounded in connection with 

vericiguat. On the contrary, initiation of vericiguat 

appears to facilitate therapeutic intensification and 

GDMT optimization (…)

Adapted: Eur J Clin Pharmacol. 2024 Mar 12. doi: 10.1007/s00228-024-03654-0.
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Approximately 70% of the patients were up-titrated to the 5 mg or 

10 mg dose

Eur J Clin Pharmacol. 2024 Mar 12. doi: 10.1007/s00228-024-03654-0.

the median times until up-titration from 2,5 mg to 10 mg was 37 days





A prospective and observational cohort study that included patients with HFrEF and recent 

WHF who initiated or were already taking vericiguat between December 2022 and February 

2024 in addition to standard therapy

• Biodemographic data 

(age, sex, BMI) 

• Comorbidities (DM, 

AF, COPD etc.)

• Etiology of HF

• Criteria met for 

initiating vericiguat

• NYHA 

• Biochemical 

parameters

• Echocardiographic 

parameters 

• HF treatments

• KCCQ, EQ-5D, VAS 

questionnaires

• Clinical parameters 

were compared with 

those of the 

VICTORIA population

baseline

• Baseline 

characteristics (age. 

Renal function, sex, 

max dose s/v)

• Changes in HF 

treatments 

• Dosage of sacubitril–

valsartan), loop 

diuretics and NYHA

• Changes  in the 

KCCQ, EQ-5D and 

VAS scores

• Adverse effects

• Discontinuation

• Uptitration were

• Events (HF-related 

hospitalization/

• Need for i.v. diuretics 

and death) after v. 

according to  

decompensations 

during FU, age, renal 

function, sex and the 

maximum dose of 

vericiguat achieved.

in pts followed-up at least 6 months

expected follow-up was 1 year

ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

collected parameters



ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032        * Kerwagem et al. Eur J Clin Pharmacol. 2024 Jun;80(6):931-940.

In clinical practice vericiguat seems being prescribed to patients with a worse risk than in the RCT 

as in a recent retrospective study from a German registry*…



ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

…but with a higher use of HF therapies than in pts included in the VICTORIA trial



ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

In VICTORIA tial 93% of pts were taking BB, 69% MRA, 14% S/V whereas  

Kerwagen et al. 2024 at baseline 29% were receiving all these molecules

…but with a higher use of HF therapies & devices than in pts included in the VICTORIA trial



ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

NYHA functional class improved: from 67.3% and 32.7% in classes III and II, respectively, to 22.4% 

and  75.5%, at study end  – no further changes were reported



RESTRICTEDESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

No changes in HF treatments & devices use after follow-up >6 months were reported 
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The dosage of sacubitril–valsartan increased significantly after the introduction of vericiguat (>65% of 

pts received 50-100% maximum dose)

ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

(…) Patients who reduced the dose

of sacubitril–valsartan had lower 

doses of vericiguat, including

the five patients who discontinued the 

drug (…).

(…) In contrast, patients who titrated 

the S/V dose also received higher 

doses of vericiguat (…)

(…) S/V uptitration was not 

associated with a higher risk of 

hypotensive episodes (…)

The introduction of vericiguat

may facilitate the optimization of 

concomitant HF therapies as a 
relationship additive (…)
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There was a trend towards a reduction in dosage of furosemide during 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 furosemide at study 

end

ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032



RESTRICTEDESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

Adverse effects of vericiguat were uncommon only 9.6% discontinued their treatment because 

of these effects

(…) In the VICTORIA trial, symptomatic 

hypotension was recorded in 9.1% of 

patients in the vericiguat group (vs. 13.5% in 

our study) (…).

(…) Even though nearly all patients 

received SGLT2 inhibitors (and S/V, the 

rate of hypotension remained low (…)



RESTRICTEDESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

Most patients (78.8%) achieved the target dose of 10 mg of vericiguat
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The median FU was 303 days (similar to VICTORIA):  38.5% of patients were hospitalized for HF 

or IV diuretics …

ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032
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…before the initiation of vericiguat, the mean n of HF-related hospitalizations/decompensations 

within the previous 12 months was 2.3±1.4; after the initiation of vericiguat decreased to 0.79 ±

1.14 (P < 0.001).  At study end, 7.7% of patients  had died, half of them because of HF

ESC Heart Fail. 2024 Aug 18. doi: 10.1002/ehf2.15032

(…) Approx. 36% of pts. were hospitalized in the previous 

3 months, 28% between 3 and 6 months and the 

remaining 28% received i.v. diuretics in the previous 3 

months (…)

(…) This indicates that vericiguat can be used in clinical 

practice for a broad spectrum of patients with HFrEF after 

a worsening HF event (…).

Thus, it has been reported that the relative efficacy 

and safety of vericiguat remain unchanged regardless 

of the index HF event



ESC HF recommendation Class Level

Soluble guanylate cyclase receptor stimulator

Vericiguat may be considered in patients in NYHA class II–IV who have had worsening HF 

despite treatment with an ACEi (or ARNi), a beta blocker and an MRA to reduce the risk of 

CV mortality or HFH

IIb B

Vericiguat is specifically recommended and approved for 

worsening HF1,2

32

Please refer to relevant SmPCs for region specific indications.

* “Verquvo” is the brand name for vericiguat.

ACEi, angiotensin-converting enzyme inhibitor; ARNi, angiotensin receptor–neprilysin inhibitor; CV, cardiovascular; ESC, European Society of Cardiology; HF, heart failure; HFH, heart failure hospitalization; 

MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association; SmPC, Summary of Product Characteristics.

References: 1. McDonagh TA et al. Eur Heart J 2021;42:3599–3726; 2. Bayer AG. Verquvo® (vericiguat) SmPC. 2021. [Link].

“Verquvo”* is indicated for the treatment of symptomatic chronic HF in adult patients with reduced 

ejection fraction who are stabilized after a recent decompensation event requiring IV therapy2

https://www.ema.europa.eu/en/medicines/human/EPAR/verquvo
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