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The new insight into conundrum 
of implementation of four pillars 

HFrEF treatment



“First and basic task of cardiologist is 
to know diagnosis and treatment of 

heart failure”
Sir Thomas Lewis 1913.

Heart failure: The basics of clinical cardiology



EHJ 2021;00:1-128; Circulation. 2022;145:00–00





Patient profiling: tailoring medical therapy to 
specific clinical profile

Recommendations for 9 clinical profiles:

1. Low BP and high HR,

2. Low BP and low HR,

3. Normal BP and low HR,

4. Normal BP and high HR,

5. AF + normal BP,

6. AF + low BP,

7. Chronic kidney disease

8. Predischarge

9. Hypertension despite GDMT

Rosano G et al. European Journal of Heart Failure (2021) 23, 872–881

Strategies to improve GDMT 
implementation in HFrEF



Article highlight: 
EMPEROR-pooled analysis: the 
magnitude of the effect of 
empagliflozin on HF outcomes and 
health status was similar across LVEF  
<25% to <65%, but it was attenuated in 
patients with LVEF ≥65%.



EHJ
Great debate

 With an introduction 
by J Bauersachs, 

M. Packer and J. Cleland 
discuss scientific 

evidence for the use of 
SGLT2 inhibitors as first-

line HFrEF treatment.

European Heart Journal, Volume 45, Issue 25, 1 July 2024, Pages 2186–2196



Simultaneous HF drug uptitration decreases mortality/HF hospitalization:  A 
multinational observational study (US, UK and Sweden)

Eur J Heart Fail . 2021 Jun 15.  doi: 10.1002/ejhf.2271



Article highlight: 
Accelerated up-titration and optimized 
ordering can prevent at least 14 deaths 
and 47 HF hospitalisations/CV deaths 
per 1000 treated  HFrEF patients over 
the first 12 months.



Primary endpoint:
180-Day Readmission for HF or All-Cause Death

High intensity care

Usual care

180-Day All-Cause Death

High intensity care

Usual care

STRONG-HF: Primary Endpoint

Mebazaa A et al. The Lancet 2022



This recommendation is based on the results of the STRONG-HF trial. 
Evidence-based GDMT in the STRONG-HF included: ACEI/ARB/ARNI, BB i MRA.

ESC Guidelines recommend addition of dapagliflozin or empagliflozin to 
neurohumoral inhibitors, based on recent evidence.

Mc Donagh T et al. European Heart Journal (2023) 00, 1–13



Complexity of heart failure and treatment effect

Complex heart 
failure patient

2. Underlying CV pathology
Coronary artery disease; 
Valvular heart disease;

Right ventricular dysfunction

3. Co- and 
multimorbidity

CKD;
COPD;

Sleep apnoea;
Anaemia / Iron deficiency

Erectile dysfunction

Arrhythmias and 
conduction 

abnormalities
Atrial fibrillation;

Ventricular arrhythmias
LBBB

5. Frailty,
Sarcopenia, Cachexia

2 a. Specific 
etiologies

Amyloidosis
Storage disorders

Hypertrophic cardiomyopathy

4. Cognitive 
impairment, dementia

1. Patient profiling

3. Obesity, 
Type 2 diabetes

6. Patient’s values and 
preferences





•Hypotension

•Electolyte disbalance

•Worsening renal function

The art of treating heart failure
Clinical integrity in overcoming the hurdles 

in four pillars treatment 



Patients with hypotension 
derive benefits from GDMT: 

real-world data

 2043 consecutive patients with 
HF and left ventricular ejection 
fraction (LVEF) < 50% in the WET-
HF registry in Japan.

 708 (34.7%) patients had lower 
discharge BP (≤ 100 mmHg), 

 Among patients with lower 
BP, GDMT prescription rate was 
62.7%, and GDMT use was 
associated with decreased 
adverse events 
(HR:0.74, 95%CI:0.58–0.94). 

Izumi K et al. International Journal of Cardiology 370 (2023) 255–262 



Tackling hypotension in GDMT implementation

Bozkurt B Circulation: Heart Failure. 
2012;5:820–821
Krum H et al. Circulation: Heart 

Failure. 2013;6:711–71

Hypotension 

Asymptomatic 
hypotension

Symptomatic
Consider 

different TH 
modalities

Initiate GDMT

Other patientsAdvanced HF 
(known intolerance)

Consider 
strategies to 

reduce the risk 

Strategies to reduce the risk:

 SGLT2i and MRA: neutral effect on BP.

 BB: modest effect

 Appropriate decongestion.

 Avoid of unnecessary drugs with 
hypotensive effect. 

 Start low and go slow targeting 
maximum tolerated dose.





Electrolyte disorders

Hyperkalaemia

 MRA contraindicated if K+ >5,5 
mmol/L.

 Higher risk: 
elderly, DM, CKD, Concomitant use of 

ACEi/ARB

Hyponatraemia

 MRA contraindicated if Na+ <125 
mmol/L.

 Higher risk: loop diuretics and/or 
thiazides.

 Switch from ACEi-ARB to 
ARNI

 Reduce the dose of 
MRA, and RAASi
 Use SGLT2i

 Reduce diuretic dose
 Stop thiazide.

Cautela J et al. European Journal of Heart Failure (2020) 22, 1357–1365

SGLT2 inhibitors have a neutral effect on serum electrolytes.



Empagliflozin can 
facilitate the use of MRA

 Secondary analysis that 
compared the effects of 
empagliflozin vs placebo in 3,730 
HFrEF patients, of whom 71% 
used MRAs at randomization.

 The use of MRAs did not 
influence the effect of 
empagliflozin to reduce adverse 
HF and renal outcomes.

 Treatment with empagliflozin 
was associated with less 
discontinuation of MRAs.  



 Severe hyperkalemia was less likely with ARNI compared to enalapril, without any 
difference in renal function.

 ARNI could reduce the risk of hyperkalemia when MRAs are combined with other RAS 
inhibitors. 

ARNI can reduce the risk 
of hyperkalemia

Desai A et al. JAMA Cardiol. 2017;2(1):79-85. 



Hyperkalemia and 
potassium binders

 A total of 1195 patients with HFrEF and 
current or a history of RAASi-related 
hyperkalemia were enrolled.

 Goal optimization of the RAASi therapy 
≥50% target dose of 
ACEI/ARB/ARNI, and 50 mg of MRA. 

 The use of patiromer reduced the risk 
of:

Hyperkalemia

MRA discontinuation or dose 
reduction.

 The win-ratio for RASi use and hyper-K 
related morbidity events was favoured 
by patiromer use. 



Poor/worsening renal function

 Pseudo WRF: ↓ in 
eGFR with maintained 
decongestion (no 
adverse prognostic 
implications).

 Continue 
decongestion until 
dry.

 Monitor renal 
function and 
electrolytes.

Mullens W et al. European Journal of Heart Failure (2020) 22, 584–603 Mullens W et al. European Journal of Heart Failure (2022) 24, 603–619



Poor/worsening renal function

Mullens W et al. European Journal of Heart Failure (2022) 24, 603–619





Real-world underutilisation of 
GDMT is a global problem

 Registry data from 
different parts of the 
world suggest that 
between 10% and 60% 
of eligible patients do 
not receive one or more 
of the four pillars.

 Patients receiving 
medications are often 
underdosed.

European Journal of Heart Failure (2021) 23, 1999–2007





Article highlight: 
REPORT-HF study: Only ~37% of patients 
with HFrEF were discharged with at least 3 
HF medications. Patients in LMICs were less 
likely to receive GDMT at target doses.



AI in risk assessment 
and management of HF

AI algorithms can facilitate 
clinical decision making to 
overcome challenges:
 Risk prediction of incident HF.
 AI-aided diagnosis.
 Phenomapping.
 Estimation of disease severity.
 Predicting therapeutic 

response.
 Monitoring and management.



Heart failure: Future perspectives in precision medicine

 Individual HF biology 
 a. genetics 
 b. pharmacogenomics  
 c. proteomics

Weldy, S, Ashley A. Towards precision medicine in heart failure. 
Nature Reviews Cardiology. (2021) doi:10.1038/s41569-021-00566-9

Combined with information
produced by machine 
learning of clinical data 

Can be used to guide 
precision treatment of heart 
failure



Curr Problems Cardiol 2024;49:102470



Precision medicine in HF: From AI to clinical application
Combining advances in basic sciences, pharmacology, artificial intelligence and digital technologies 

will provide a more nuanced perspective of HF pathophysiology and therapeutic targets in HF

Cresci S et al. Circulation: Genomic and Precision Medicine. 2019;12:e000058



STRATIFYHF: European megaproject in 
HF prevention



STRATIFYHF: Project description







Manuel Jimenez Prieto: Martin Charcot visits a patient, 1897




