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Case presentation – A.B. 
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Treatment:

Fusid 40mg

Bisoprolol 1.25mg

Ramipril 1.25mg
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Evolution of pharmacologic approaches in HF:
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Evolution of pharmacologic approaches in HF:
ENTRESTO as a new alternative to an ACEI or ARBs in patients with HFrEF
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PARADIGM-HF: study outcomes

McMurray et al. NEJM 2014; 371:993–1004
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The change in the paradigm of antidiabetic treatment goals

From glucocentricity to reduction of CV risk and mortality

https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDyrGX9NfPAhXD0RQKHRpgCsgQjRwIBw&url=https://www.azumio.com/blog/health/reducing-your-risk-of-heart-disease&psig=AFQjCNHaXp3G8-JSDy5eJyMxZg9eT0Qb7w&ust=1476452446050978
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SGLT2 inhibition – mode of action
Urinary glucose excretion via SGLT2 inhibition1,2

SGLT2SGLT2
inhibitor

SGLT1

SGLT2 inhibitors reduce 
glucose 

re-absorption 
in the proximal tubule, 

leading to urinary glucose 
excretion* and osmotic 

diuresis

Filtered glucose 
load > 180 g/day

SGLT, sodium glucose co-transporter. *Loss of ~ 78 g of glucose per day = 312 calories/day.

1. Gerich JE. Diabet Med. 2010;27:136–142; 2. Bakris GL, et al. Kidney Int. 2009;75;1272–1277;

3. Ferrannini E et al Nat Rev Endocrinol 2012; 8: 495. Figure reprinted by permission 

from McMillan Publishers Ltd Nat Rev Endocrin 2012





New insights into HF prevention have emerged from trials examining 
SGLT2 inhibitor use in T2D

CI, confidence interval; CV, cardiovascular; HF, heart failure; hHF, hospitalisation for heart failure; HR, hazard ratio; MACE, major 
adverse cardiovascular events; SGLT2, sodium-glucose cotransporter-2; T2D, type 2 diabetes.
1. Zinman B, et al. N Engl J Med. 2015;373:2117–2128. 2. Wiviott S, et al. N Engl J Med. 2019;380:347-357. 
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SGLT2 inhibitors in HFrEF patients
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(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Strategic phenotypic overview of 
the management of heart failure 
with reduced ejection fraction
ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; BB 
= beta-blocker;  b.p.m. = beats per minute; BTC = bridge to candidacy; 
BTT = bridge to transplantation; CABG = coronary artery bypass graft; 
CRT-D = cardiac resynchronization therapy with defibrillator; CRT-P = 
cardiac resynchronization therapy with pacemaker; DT = destination 
therapy; HF = heart failure;  HFrEF = heart failure with reduced
ejection fraction; ICD = implantable cardioverter-defibrillator; ISDN = 
isosorbide dinitrate; LBBB = left bundle branch block; MCS = 
mechanical circulatory support; MRA = mineralocorticoid receptor
antagonist; MV = mitral valve; PVI = pulmonary vein isolation; QOL = 
quality of life; SAVR = surgical aortic valve replacement;  SGLT2i = 
sodium-glucose co-transporter 2 inhibitor; SR = sinus rhythm;  TAVI = 
transcatheter aortic valve replacement; TEE = transcatheter edge to 
edge. Colour code for classes of recommendation: Green for Class of 
recommendation I; Yellow for Class of recommendation IIa (see Table 
1 for further details on classes of recommendation).
The Figure showsmanagement options with Class I and IIa
recommendations. See the specific Tables for those with Class IIb
recommendations.



Chronic decline

Cardiac
function

Disease progression

Hospitalizations for acute
decompensation episodes

Heart Failure Deterioration



Extracellular

cGMPsGC
Intracellular

cGMP, cyclic guanosine monophosphate; NO, nitric oxide; sGC, soluble guanylate cyclase

1. Gheorghiade M et al. Heart Fail Rev. 2013;18:123–134; 2. Fulton DJR et al. Antioxidants (Basel). 2017;6:E54; 3. Breitenstein S et al. Handb Exp Pharmacol. 2017;243:225–247

↓ Progressive myocardial stiffening

↓ Myocardial thickening 

↓ Ventricular remodelling

↓ Fibrosis

↓ Vasoconstriction

↓ Vascular stiffness

Heart Vasculature

Increased

sGC activity

Increased 

cGMP 

production

Low NO availability

Vericiguat

Nitric oxide

Vericiguat Increases sGC Activity to Improve 

Myocardial and Vascular Function1–3

Decreased NO

Decreased sGC

activity

Oxidative stress Endothelial dysfunction



ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; NNT, number needed to treat

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

Time to CV death or first HF hospitalisation
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▪ Median follow-up period: 10.8 months

▪ Event rate per 100 patient-years was 

33.6% for vericiguat vs 37.8% for 

placebo
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Case presentation – A.B. 
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60Y
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Moderate RV dysfunction

Moderate TR

10.6.2020

EF=20%

Mild MR

Normal RV function

Mild TR

Treatment:

Beta Blockers

ARNI

MRA

SGLT2i

Diuretic 

ICD

EF=50%

Non-significant valvular disease

Normal RV function

23.12.2020 18.7.2021



Chronic decline

Cardiac
function

Disease progression

Reverse myocardial remodeling?







ESC Heart Failure2022;9: 1682–1688

LVEF increased by 19% post-ARNI (23.8 to 28.4%,P<0.001). 

Subgroup analysis revealed several parameters associated with 
significant LVEF improvement (P≤0.001 for all):

• baseline LVEF<30%

• Non-ischemic HF etiology

• Lack of CRT

• ARNI initiation within 3 years from HF diagnosis



HFimpEF: HF with improved EF

Previous LVEF ≤40% and a follow-up measurement of LVEF >40%

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure
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Recommendations Class Level
Secondary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause 
mortality in patients who have recovered from a ventricular arrhythmia causing
haemodynamic instability, and who are expected to survive for >1 year with good 
functional status, in the absence of reversible causes or unless the ventricular
arrhythmia has occurred <48 h after a MI.

I A

Primary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause 
mortality in patients with symptomatic HF (NYHA class II-III) of an ischaemic
aetiology (unless they have had a MI in the prior 40 days–see below), and an LVEF 
≤35% despite ≥3 months of OMT, provided they are expected to survive 
substantially longer than 1 year with good functional status.

I A

Recommendations for an implantable cardioverter-defibrillator in 
patients with heart failure (1)

HF = heart failure; ICD = implantable cardioverter-defibrillator; LVEF = left ventricular ejection fraction; MI = myocardial infarction; NYHA =New York Heart Association; OMT= optimal 
medical therapy.
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Treatment:

Beta Blockers

ARNI

MRA

SGLT2i



Optimal Medical Therapy for HFrEF

Treatment goals

for patients 

with HF

Preventing

disease progression:

CV mortality & 

HF hospitalizations

Improving patient 

health status:

Relieve symptoms

Improve functional 

capacity & QoL

Promote positive 

myocardial remodeling 

and improve valvular 

insufficiency 

Reduce the risk of 

ventricular arrhythmias
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