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Heart failure drug treatment: the “fantastic four”

Bauersachs J. Eur Heart J. 2021 Feb 11;42(6):681-683.



Phenotypic approach to the management of HFrEF

Gardner RS, 2021, Aug 27, ESC Congress 2021, Session type: New ESC Guidelines



Tang H, et al. BMC Cardiovasc Disord. 2024 Nov 23;24(1):666Tromp J, et al. J Am Coll Cardiol HF. 2022;10(2):73–84

The most effective combination of pharmacological therapy 
for HFrEF: systematic reviews and network meta-analyses



Beyond Quadruple Therapy: The Potential Role of Ivabradine,
Vericiguat, and Omecamtiv Mecarbil

Shoji S, Mentz RJ. Review Heart Fail Rev. 2024 Sep;29(5):949-955. 



Shoji S, Mentz RJ. Review Heart Fail Rev. 2024 Sep;29(5):949-955. 

Comparison of population severity, background therapy and 
outcomes in recent trials of HFrEF
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Recommendations Class Level

If-channel inhibitor

Ivabradine should be considered in symptomatic patients with LVEF 
≤35%, in SR and a resting heart rate ≥70 b.p.m. despite treatment with 
an evidence-based dose of beta-blocker (or maximum tolerated dose 
below that), ACE-I/(or ARNI), and an MRA, to reduce the risk of HF 
hospitalization and CV death.

IIa B

Ivabradine should be considered in symptomatic patients with LVEF 
≤35%, in SR and a resting heart rate ≥70 b.p.m. who are unable to 
tolerate or have contraindications for a beta-blocker to reduce the risk of 
HF hospitalization and CV death. Patients should also receive an ACE-I (or 
ARNI) and an MRA.

IIa C

Other pharmacological treatments indicated in selected 
patients with HFrEF



Why Ivabradine retains a class IIa
rather than a class I recommendation?

SHIFT trial • ivabradine is primarily beneficial for a specific 
subset of HFrEF patients (sinus rhythm, heart 
rate ≥ 70 beats per min);

• primary outcome of the composite of CV 
death and HF hospitalization was mainly 
driven by a reduction in HF hospitalization;

• only 25% of patients in SHIFT were on optimal 
doses of beta-blocker therapy;

• beta-blockers should always be prioritized and 
up-titrated to target doses as tolerated, rather 
than administering ivabradine as a first-line 
treatment.

Swedberg K, et al. Lancet 376:875–885



Potential clinical benefits of soluble guanylate cyclase
stimulators in patients with HFrEF

sGC, soluble guanylate cyclase stimulators; cGMP, cyclic guanosine monophosphate; GTP, guanosine triphosphate; NO, nitric oxide.

Butler J, et al. Eur J Heart Fail. 2022 Nov;24(11):2029-2036.



VICTORIA trial: vericiguat in patients with heart failure 
and reduced ejection fraction

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

Phase 3, randomized, double-blind, placebo-
controlled trial 

5050 patients with CHF (recent hospitalization or 
received iv. diuretic therapy), NYHA class II-IV, 
LVEF < 45%

Vericiguat (target dose, 10 mg once daily) vs. 
placebo, in addition to guideline-based medical 
therapy 

Primary outcome: composite of death from 
cardiovascular causes or first hospitalization for 
heart failure



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

VICTORIA trial: standard of care treatment
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Recommendations 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 ACE-I (or ARNI), a beta-
blocker and an MRA to reduce the risk of CV mortality or HF 
hospitalization.

IIb B

Hydralazine and isosorbide dinitrate

Hydralazine and isosorbide dinitrate should be considered in self-
identified black patients with LVEF ≤35% or with an LVEF <45% combined 
with a dilated left ventricle in NYHA class III/IV despite treatment with an 
ACE-I (or ARNI), a beta-blocker and an MRA to reduce the risk of HF 
hospitalization and death.

IIa B

Other pharmacological treatments indicated in selected 
patients with HFrEF



Reddy YNV, et al. Eur J Heart Fail. 2024 Oct 30. doi: 10.1002/ejhf.3501. Online ahead of print.

VICTOR is the first large event-driven HFrEF trial performed in 
the contemporary era of quadruple foundational guideline-

directed medical therapy



VICTOR is the first 
large event-driven 

HFrEF trial 
performed in the 
contemporary era 

of quadruple 
foundational 

guideline-directed 
medical therapy, 
in a compensated 

ambulatory HF 
population

Reddy YNV, et al. Eur J Heart Fail. 2024 Oct 30. doi: 10.1002/ejhf.3501. Online ahead of print.





Zhou S, et al. Omecamtiv Mecarbil in the treatment of heart failure: the past, the present, and the future.
Front Cardiovasc Med. 2024 Mar 19:11:1337154.

Omecamtiv Mecarbil



Felker GM, et al. Assessment of omecamtiv mecarbil for the treatment of 
patients with severe heart failure: a post hoc analysis of data from the 
GALACTIC-HF randomized clinical trial. JAMA Cardiol 2022; 7:26–34.

CV death or HF event

Omecamtiv mecarbil vs. placebo in 8256 patients with HFrEF (LVEF ≤ 35%) receiving background GDMT during 
a median follow-up of 21.8 months 

GALACTIC-HF trial

Teerlink JR, et al. Cardiac myosin activation with omecamtiv
mecarbil in systolic heart failure. N Engl J Med 2021; 384:105–116

CV death or HF event



Simple algorithm for considering omecamtiv mecarbil

• Possible role of omecamtiv mecarbil is in patients with severe HF (NYHA class III to 
IV, LVEF ≤ 30%, and HF hospitalization within 6 months) when current GDMT 
options are limited.

• Given the modest effect of omecamtiv mecarbil in the entire cohort and the 
benefit observed in the severe HF population coming from subgroup analyses, the 
present suggestion regarding omecamtiv mecarbil should be viewed as hypothesis-
generating. 

• Omecamtiv mecarbil is not approved for use in the Unites States, and the Food and 
Drug Administration requires an additional clinical trial to establish substantial 
evidence.



Ongoing randomized controlled trials in HFrEF

Ismail Z, et al. Advances in pharmacotherapy for heart failure and reduced ejection fraction: what's new in 2024? 
Expert Opin Pharmacother. 2024 Oct;25(14):1887-1902.



Primary Outcome Measures



Gourdy P, et al. Cardiovasc Diabetol. 2023 Apr 1;22(1):79.

Combining glucagon-like peptide-1 receptor agonists and sodium-glucose
cotransporter-2 inhibitors in patients with type 2 diabetes mellitus



SELECT Trial
Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes

Multicenter, double-blind, randomized, placebo-controlled, event-driven superiority trial

Lincoff AM, et al. N Engl J Med. 2023 Dec 14;389(24):2221-2232.

17,604 patients with CVD, BMI ≥27 kg/m2 (mean BMI 33.3±5.0) with no history of diabetes; 
once-weekly subcutaneous semaglutide at a dose of 2.4 mg or placebo,  mean duration of follow-up 39.8±9.4 months

Primary Cardiovascular Composite Endpoint 

Months since Randomization Months since Randomization

Heart Failure Composite End Point Death from Any Cause

Months since Randomization



MACE Composite HF outcome MACE Composite HF outcome 

Semaglutide and cardiovascular outcomes in patients with obesity and 
prevalent heart failure: a prespecified analysis of the SELECT trial

4286 (24.3%) of 17604 patients had a history of investigator-defined heart failure at enrollment:

HFpEF – 2273 (53.0%) of 4286 patients; HFrEF – 1347 (31.4%); Unclassified – 666 (15.5%). 

Deanfield J, et al. Lancet. 2024 Aug 24;404(10454):773-786 



HFrEF (2021)

ACEi
ARNI
ARB BB MRA SGLT2i

How many pillars for heart failure treatment?

HFrEF (2023)

ACEi
ARB

HFmrEF/HFpEF
(2024)

ARNI BB MRA SGLT2i
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* In patients with obesity



Lake Elton, Volgograd Region, Russia
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