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Abstract: Over the past three decades, pharmacological treatment of heart failure 
(HF) with reduced ejection fraction (HFrEF) has witnessed a significant progress with 
the introduction of multiple disease-modifying therapies with a proven benefit on morbid-
ity, mortality and quality of life. Recently, several novel medications (sacubitril/valsartan, 
sodium-glucose contransporter-2 [SGLT2] inhibitors, vericiguat and omecamtiv mecar-
bil) have shown to provide further improvement in outcomes in patients already receiv-
ing standard therapy for HFrEF. Available evidence suggests that sacubitril/valsartan and 
SGLT2 inhibitors (dapagliflozin and empagliflozin) are beneficial and well-tolerated in 
the majority in-patients and could be the mainstay treatment of HFrEF. Another group of 
medications (vericiguat and omecamtiv mecarbil) has shown promising results in reducing 
the risk of the composite of HF hospitalisations or cardiovascular mortality in patients 
with the more severe or advanced HF requiring recent hospitalisations. Therefore, these 
medications may be considered for the treatment of select group of patients with HFrEF 
and persisting or worsening symptoms despite optimal treatment. In addition, advances 
in pharmacological management of comorbidities frequently seen in HFrEF patients (di-
abetes, iron deficiency/anaemia, hyperkalaemia) provide further opportunities to improve 
outcomes. Given the increasing complexity of evidence-based therapies for HFrEF, there 
is a growing need to provide a practical perspective to their use. The purpose of this re-
view is to summarise scientific evidence on the efficacy and safety of new and emerging 
medical therapies in HFrEF, with a focus on the clinical perspective of their use.
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INTRODUCTORY REMARKS

Medical treatment of heart failure (HF) with reduced ejection fraction 
(HFrEF) has significantly advanced with an introduction of disease-modi-
fying therapies with a proven benefit on survival, morbidity and function-
al limitations. Most recently, an incremental improvement in outcomes has 
been documented with several novel medications (sacubitril/ valsartan, so-
dium-glucose contransporter-2 [SGLT2] inhibitors, vericiguat and omecam-
tiv mecarbil) in patients already receiving contemporary standard of care. 
Given the increasing complexity of evidence-based therapies for HFrEF, 
there is a growing need to provide a clinical perspective to use of the avail-
able medications, taking into the account evidence on patient eligibility 
and clinical characteristic, as well as the efficacy, safety and tolerability of 
these new medications. 

THE COMPLEXITY OF HFREF TREATMENT 
IN THE LIGHT OF THE NEW STRATEGIES 

HFrEF is a complex clinical syndrome, characterised by the compen-
satory activation of neurohormonal axes in response to the fall in cardiac 
output.1) In the long-run, neurohormonal activation leads to maladaptive 
changes in the heart, kidneys and the vasculature, causing disease progres-
sion and contribute to end-organ damage. This concept has been put to the 
test in the landmark clinical trials, which have conclusively demonstrated 
beneficial effects of neurohormonal inhibition with angiotensin-convert-
ing enzyme (ACE) inhibitors, angiotensin-II receptor blockers (ARB), be-
ta-blockers and mineralocorticoid receptor antagonists (MRA). Despite the 
use of these disease- modifying and life-prolonging interventions, many of 
the HFrEF patients still suffer a residual risk of mortality, HF hospitalisa-
tions and disease progression. This risk could be attributed to the severi-
ty of HF, underlying aetiology, advanced age, comorbidities, frailty, limit-
ed implementation and inappropriate dosing of guideline-directed medical 
therapies (GDMT). However, in the recent clinical trials of novel medica-
tions in HFrEF, the residual risk remained high, despite optimal GDMT 
use. Following the positive results of these trials pharmacological options 
in HFrEF treatment has extended beyond neurohormonal blockade to in-
clude innovative therapeutic principles such as haemodynamic and metabol-
ic benefits of SGLT2 inhibitors, improved cardiac and vascular nitric-oxide 
bioavailability and endothelial function with vericiguat, and increased car-
diac contractility with omecamtiv mecarbil.
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The complexity of clinical care for patients with HFrEF is further un-
derlined by the high burden of comorbidities and frailty, especially among 
the older individuals and women. According to a recent review, the most 
prevalent comorbidities in clinical trials of HFrEF have been hypertension 
(89%), dyslipidaemia (61%), ischaemic heart disease (39%), chronic kidney 
disease (34%), atrial fibrillation (29%), type 2 diabetes (28%), investigator-
reported depression (27%) and anaemia (12.5%), while temporal trends have 
shown a rise in the prevalence of several comorbidities.2) Clinical trial data 
also suggest that frailty is frequent (63%) and associated with worse symp-
toms and outcomes in HFrEF.3) Comorbidities and frailty often limit the 
possibilities for implementation and up-titration of GDMT due to hypo-
tension, renal dysfunction, hyperkalaemia, poor adherence and tolerabili-
ty. Nevertheless, a holistic approach to the management of HFrEF offers 
a possibility to improve outcomes and quality of life with the appropriate 
treatment of comorbidities.

NEW DRUGS, NEW MECHANISMS, ENHANCED 
EFFICACY, LOW SIDE EFFECTS 

In the contemporary era of expanding treatment options for HFrEF, the 
appropriate use of multiple therapies has become more complex. New and 
emerging therapies have been evaluated on top of the conventional HF treat-
ments, yet there was no suggestion of an interaction between novel drugs 
and background therapies in terms of efficacy. However, only a minority of 
patients in trials of SGLT2 inhibitors, vericiguat and omecamtiv mecarbil 
received sacubitril/valsartan. SGLT2 inhibitors were sporadically used in 
trials of vericiguat and omecamtiv mecarbil, because of an overlap in peri-
ods when the three drug classes were assessed. Also, evidence is lacking on 
the direct efficacy comparisons between new medications and the sequence 
in which they should be introduced. Despite these limitations, thorough 
understanding of the study eligibility criteria, patient characteristics, effi-
cacy and safety profile of novel drugs could provide directions to the prac-
tical perspective of their use.

SACUBITRIL/VALSARTAN

Sacubitril/valsartan is a first-in-class angiotensin-receptor neprilysin in-
hibitor (ARNI), which combines the positive effects of neprilysin inhibition 
and renin-angiotensin system blockade with an ARB. Neprilysin could not 
be combined with an ACE inhibitor due to an excess risk of angioedema, 
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which provides a rationale for a 36-hour washout period, when switching 
a patient from an ACE inhibitor to sacubitril/valsartan.

The long-term efficacy and safety of sacubitril/valsartan was evaluated in 
8,399 HFrEF patients with left ventricular ejection fraction (LVEF) ≤40% in 
the PARADIGM-HF trial4) against an active comparator, enalapril. Patients 
with a history of angioedema, estimated glomerular filtration rate (eGFR) 
<30 mL/min/1.73 m2, systolic blood pressure <100 mmHg, or decompen-
sated HF were not included. The trial was prematurely terminated after a 
median of 27 months because of a significant risk reduction in the primary 
composite endpoint of cardiovascular death or HF hospitalization with sacu-
bitril/valsartan (hazard ratio [HR], 0.80; 95% confidence interval [CI], 0.73–
0.87; p<0.001, number needed to treat, NNT=21). Both components of the 
primary endpoint were significantly reduced, as was the risk of all-cause mor-
tality. The beneficial effects with sacubitril/valsartan were observed early af-
ter randomisation, and no evidence of heterogeneity in efficacy was reported.

Hypotensive episodes occurred more frequently with sacubitril/valsartan 
(14% vs 9.2%, p<0.001), but deterioration of renal function and severe hy-
perkalaemia occurred less frequently. Of note, sub-analyses of the PARA-
DIGM-HF trial have shown a reduction in sudden cardiac death and death 
due to worsening HF with sacubitril/valsartan,5) as well as a lower risk of 
worsening HF, including the requirement for therapy intensification, emer-
gency department visits, hospitalisation in intensive care unit, all-cause and 
cardiovascular hospitalisations.6) Patients in the sacubitril/valsartan arm ex-
perienced greater reductions in haemoglobin A1c levels and less frequently 
required insulin initiation for diabetes treatment compared with enalapril.7)

The PROVE-HF trial provides evidence for reverse left-ventricular (LV) 
remodelling with sacubitril/valsartan in HFrEF, as demonstrated by an in-
crease in LVEF (from 28.2% to 37.8%, difference 9.4%; 95% CI, 8.8–9.9%; 
p<0.001) and a reduction in LV volumes after 12 months of treatment, 
including patients with de novo HF.8) Further support is provided by the 
EVALUATE trial in which an early improvement in echocardiographic pa-
rameters occurred after 12 weeks of therapy with sacubitril/valsartan com-
pared with enalapril,9) as well as by the PRIME study which suggested an 
improvement in functional mitral regurgitation following 12 months of sa-
cubitril/valsartan treatment.10)

The PIONEER-HF study investigated the effect of an 8-week sacubitril/
valsartan treatment vs. enalapril on NT-proBNP concentration in 881 pa-
tients with an LVEF ≤40%, hospitalised for acute decompensated HF 11. 

The initiation of sacubitril/valsartan after haemodynamic stabilisation re-
sulted in a greater reduction in NT-proBNP levels compared with enalapril, 
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as early as one week after treatment initiation. The rates of worsening renal 
function, hyperkalaemia, symptomatic hypotension, and angioedema were 
comparable between the two groups. Further analysis of the PIONEER-
HF trial demonstrated a significantly lower risk of an adjudicated com-
posite outcome of death, HF rehospitalization, LV assist device implanta-
tion, and listing for cardiac transplantation in the sacubitril/valsartan arm 
(HR, 0.58; 95% CI, 0.40–0.85; p=0.005).12) The TRANSITION trial as-
sessed safety and tolerability of sacubitril/valsartan initiation at different 
time points after haemodynamic stabilisation in patients with acute decom-
pensated HF and LVEF ≤40%.13) The results point to a similar tolerability 
regardless whether the treatment commenced before or within two weeks 
after hospital discharge, whilst discontinuation rates due to adverse events 
remained low in both groups. Moreover, TRANSITION trial data sup-
port tolerability of sacubitril/valsartan in patients with de novo HF, previ-
ously naïve to ACE inhibitor/ARB therapy.14) Accordingly, 29% of the tri-
al population had de novo HF, and compared to those with prior HFrEF, 
they were more likely to obtain the target dose and were less likely to dis-
continue treatment due to adverse events.

SGLT2 INHIBITORS

The first trial to evaluate a role of an SGLT2 inhibitor in the treatment 
of HFrEF was DAPA-HF, which assessed the effect of dapagliflozin vs. pla-
cebo on the risk of cardiovascular mortality or worsening HF (defined as 
HF hospitalisation or urgent outpatient visit for HF treatment).15)

The trial enrolled 4,744 patients with HFrEF and LVEF ≤40%, with and 
without diabetes. Patients with type 1 diabetes mellitus, systolic blood pres-
sure <95 mmHg, eGFR <30 mL/min/1.73m2 and those intolerant to SGLT2 
inhibitors were excluded. The results have demonstrated a significantly low-
er risk of the primary endpoint (HR, 0.74; 95% CI, 0.65–0.85; p<0.001; 
NNT=21), as well as a significant reduction in cardiovascular mortality and 
worsening HF events with dapagliflozin vs placebo. The benefits occurred 
early after randomisation and were observed irrespective of the background 
GDMT, including sacubitril/valsartan (~11% of the trial patients). Impor-
tantly, the efficacy of dapagliflozin was similar in patients with and without 
diabetes. This was further explored in a sub-analysis which has shown con-
sistent treatment effects across a spectrum of haemoglobin A1c.16) There was 
no evidence of heterogeneity in dapagliflozin efficacy among the predefined 
subgroups, except possibly for a lesser efficacy in patients with the New York 
Heart Association functional class III–IV compared with class II. However, 
no heterogeneity was observed among patients with lower LVEF or higher 
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NT-proBNP, which suggests that dapagliflozin is similarly effective regardless 
of the severity of HF.15) Dapagliflozin treatment was safe and well tolerated and 
no excess in serious adverse events was noted, including diabetic ketoacidosis.

The EMPEROR-Reduced trial assessed the efficacy and safety of empagli-
flozin vs. placebo in 3,730 patients with HFrEF and LVEF ≤40%, with and 
without diabetes.17) Patients with recent acute coronary syndrome, myocardi-
al revascularisation or stroke, acute HF, systolic blood pressure <100 mmHg, 
intolerance to SGLT2 inhibitors and eGFR <20 mL/min/1.73m2 were exclud-
ed. The majority of the trial population had LVEF <30% and NT-proBNP 
>1000 pg/mL (73% and 79%, respectively) and almost a half of the patients 
had renal dysfunction (eGFR ≥20 to 60 mL/min/1.73m2). After a median 
follow-up of 16 month empagliflozin treatment was associated with a low-
er risk of the composite primary outcome of cardiovascular mortality or HF 
hospitalisation (HR, 0.75; 95% CI, 0.65–0.86, p<0.001).17) The beneficial ef-
fects of empagliflozin occurred early and were similar in patients with and 
without diabetes. There was no heterogeneity in treatment effects according 
to age, sex, and background therapy, including sacubitril/valsartan (~20% of 
the trial population). The effect on the primary outcome was primarily at-
tributed to a lower risk of HF hospitalisation with empagliflozin (HR, 0.69; 
95% CI, 0.59–0.81; p<0.001). There was also a reduction in the total num-
ber of HF hospitalisations (first and recurrent; HR, 0.70; 95% CI, 0.58–0.85; 
p<0.001) as well as a slower decline in renal function (a mean slope of change 
in eGFR mL/min/1.73 m2 per year) with empagliflozin, whereas the rate of 
all-cause mortality was similar with placebo. Serious adverse events (hypo-
glycaemia, lower limb amputation, bone fracture and diabetic ketoacidosis) 
were rare and comparable between empagliflozin and placebo.

More recently, the SOLOIST-WHF trial has assessed the effect of sotag-
liflozin (combined SGTL2 and SGLT1 inhibitor) vs. placebo on the prima-
ry endpoint of the total number of cardiovascular deaths, hospitalisations 
and urgent visits for HF treatment (first and recurrent) in 1,222 patients 
with type 2 diabetes and recent hospitalisation for worsening HF.18) Pa-
tients with end-stage HF, recent acute coronary syndrome, stroke, or my-
ocardial revascularisation, or eGFR <30 mL/min/1.73 m2 were excluded, 
The trial population mostly comprised individuals with HF and mid-range 
or reduced LVEF (~79%), with a median LVEF of 35%, but the SOLOIST-
WHF also included diabetic patients with HF and preserved LVEF≥50% 
(HFpEF). The trial ended prematurely (due to the lack of funding). After 
a median of 9 months of follow-up, patients randomised to sotagliflozin 
demonstrated a significantly lower risk of the primary outcome (HR, 0.67; 
96% CI, 0.52–0.85; p<0.001). This finding was consistent across several 
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prespecified subgroups, including stratification according to the timing of 
the first dose of the study medications (before or 3 days after hospital dis-
charge) and LVEF <50% or ≥50%. Also, the first secondary endpoint of the 
total number of HF hospitalisations was significantly reduced with sotag-
liflozin, whilst the rates of cardiovascular and total mortality were compa-
rable between the study arms. These results suggest that an early introduc-
tion of sotagliflozin after stabilisation of decompensated HF may be safe, 
with similar benefits in patients with HFrEF and HFpEF. However, giv-
en the premature termination and a small sample size, these observations 
should be considered as hypothesis generating.

A meta-analysis of the DAPA-HF and EMPEROR-Reduced trials has 
confirmand a significant risk reduction of CV mortality or HF hospitali-
sation with SGLT2 inhibition (HR, 0.74; 95% CI, 0.68–0.82, p<0.0001) 
and a consistent effect of dapagliflozin and empagliflozin on risk reduction 
of cardiovascular (HR, 0.86; 95% CI, 0.76–0.98, p=0.027) and all-cause 
mortality (HR, 0.87; 95% CI, 0.77–0.98, p=0.018), as well as of worsen-
ing renal function (HR, 0.62; 95% CI, 0.43–0.90, p=0.013).19) There was 
no excess in serious adverse events, including volume depletion, renal dys-
function, bone fractures, lower limb amputations or diabetic ketoacidosis.

VERICIGUAT 

Vericiguat, a soluble guanylate cyclase stimulator acts to increase myo-
cardial and vascular NO bioavailability, with an effect on the improvement 
of endothelial function, myocardial remodelling and diastolic relaxation.20) 

The VICTORIA trial assessed the effects of vericiguat vs. placebo on the 
primary outcome of death from cardiovascular cause or first HF hospital-
ization in 5050 patients with HF, an LVEF <45% and a recent HF hospi-
talisation or urgent HF treatment.21) Exclusion criteria were a systolic blood 
pressure <100 mmHg; concomitant use of long-acting nitrates, soluble gua-
nylate cyclase stimulators, or phosphodiesterase type 5 inhibitors; and use 
of intravenous inotropes or implantable left ventricular assist devices. The 
trial population comprised high-risk patients with a mean LVEF of 29%, a 
median NT-proBNP of 2,816 pg/mL and a recent (<3 months) hospitali-
sation for HF in 67%. Over a median of 10.8 months, vericiguat treatment 
vs. placebo reduced the primary outcome (HR, 0.90; 95% CI, 0.83–0.98; 
p=0.02, NNT 24) as well as total number of HF hospitalisations and death 
from any cause or first HF hospitalization.

The difference favouring vericiguat became apparent after approximate-
ly 3 months from randomisation and was comparable in patients receiving 
(15% of the trial population) vs. those not receiving sacubitril/valsartan. 
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Cardiovascular and all-cause mortality rates were similar between vericiguat 
and placebo. An analysis of the treatment effects across prespecified sub-
groups indicated that the benefit of vericiguat may be attenuated in patients 
with severe or advanced HF, including those with the highest quartile of NT-
proBNP values (>5,314 pg/mL) as well in patients older than 75 years and 
in those with significant renal dysfunction (eGFR <30 mL/min/1.73m2). 
The overall incidence of adverse events was comparable between vericiguat 
and placebo, although symptomatic hypotension and syncope were numer-
ically more frequent with vericiguat.21)

OMECAMTIV-MECARBIL 

The effect of a selective cardiac myosin activator, omecamtiv mecarbil, on 
cardiovascular mortality or hospitalisations for HF was assessed in the GA-
LACTIC-HF trial, which randomised 8256 patients with HF and an LVEF 
≤35% to receive omecamtiv mecarbil or placebo, in addition to GDMT.22) 

The trial included 25% of patients currently hospitalised for acute HF (in-
patients), as well as those with a hospitalisation or urgent visit for HF treat-
ment within 1 year before screening (outpatients). Haemodynamically un-
stable patients, those with a systolic blood pressure <85 mmHg, an eGFR 
<20 mL/min/1.73 m2, and a recent acute coronary syndrome or cardiovas-
cular procedure were excluded. During a median of 21.8 months, patients 
in the omecamtiv mecarbil group experienced a reduction in the primary 
composite outcome of a first HF event (hospitalization or urgent visit for 
HF) or death from cardiovascular causes compared with the placebo group 
(HR, 0.92; 95% CI, 0.86–0.99; p=0.03). The treatment effects were con-
sistent across predefined subgroups (including inpatients and outpatients), 
apart from a potentially greater efficacy of omecamtiv mecarbil in patients 
with LVEF <28%. A secondary outcome of cardiovascular mortality was 
not significantly reduced. Major cardiac ischaemic events and ventricular ar-
rhythmias occurred at similar rates between the study arms. The study med-
ications were discontinued at rates similar between the omecamtiv mecar-
bil and placebo arms (20.6% and 21.9%), mostly due to adverse events.22)

COMORBIDITIES AS A TREATMENT TARGETS IN HFREF 

Type 2 diabetes 

In patients with type 2 diabetes and established cardiovascular disease or 
with multiple risk factors, several cardiovascular outcome trials have dem-
onstrated a consistent reduction in the risk of HF hospitalisations with 
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SGLT2 inhibitors (empagliflozin, canagliflozin, dapagliflozin and ertugli-
flozin).23-26) Furthermore, the use of empagliflozin was associated with a re-
duction in cardiovascular mortality in the EMPA-REG-Outcome trial,25) 

and there was a consistent effect on renal protection with SGLT2 inhibi-
tors in patients with diabetes.27-29) The DAPA-HF and EMPEROR-Reduced 
trials have shown no signal of heterogeneity in the efficacy of SGLT2 in-
hibition in reducing the risk of cardiovascular mortality or HF hospitali-
sations in patients with or without diabetes.15)17) This is further supported 
by the SOLOIST-WHF trial, which has suggested that an early introduc-
tion of sotagliflozin in type 2 diabetes patients stabilised after an episode 
of worsening HF may be safe and effective in the prevention of recurrent 
hospitalisations or cardiovascular mortality.18)

Considering other glucose-lowering medications, clinical trial data sug-
gest a significant increase in the risk of HF hospitalisations in type 2 diabe-
tes patients receiving thiazolidinediones (rosiglitazone and pioglitazone),30-32) 

and a dipeptidyl peptidase-4 inhibitor, saxagliptin.33) In addition, two small 
trials of patients with HFrEF (with and without diabetes) suggested a sig-
nal of harm with a glucagon-like peptide-1 receptor agonist, liraglutide.34)35) 

Clinical trial data on the safety of metformin in patients with HFrEF are 
missing but accumulated clinical experience and observational data sug-
gest that metformin is safe and associated with lesser risk of cardiovascular 
mortality or HF, compared with sulphonylurea agents or insulin.36-38) Al-
though data on the effect of insulin on the risk of mortality or worsening 
HF remains ambiguous,39)40) many patients require insulin to control dia-
betes and it is often a part of the combined glucose-lowering regiments. Im-
portantly, cardiovascular outcome trials have not shown an interaction be-
tween insulin treatment and the reduction of cardiovascular outcomes in 
patients receiving SGLT2 inhibitors.

Iron deficiency/anaemia

Iron deficiency (serum ferritin concentration <100 ng/mL or 100–299 
ng/mL with transferrin saturation <20%) and anaemia (haemoglobin level 
<120 g/L in females and <130 g/L in males) are common in HFrEF.41) They 
are independently associated with reduced exercise tolerance and a higher 
risk of HF hospitalisations, cardiovascular and all-cause cause mortality.41) 

Several clinical trials (FAIR-HF, CONFIRM-HF and EFFECT-HF) have 
documented the efficacy of intravenous ferric carboxymaltose to improve 
symptoms, exercise capacity and quality of life in patients with HFrEF.42-44) 

Prospective evaluation of the effects of parenteral iron supplementation on 
HF hospitalisation and mortality in HFrEF is currently underway.
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HYPERKALAEMIA

Hyperkalaemia is often the reason for under-prescription, under-dosing 
or discontinuation of renin-angiotensin-aldosterone inhibitors, in particular 
MRAs, although sub-analyses of the RALES and EMPHASIS-HF trials (with 
spironolactone and eplerenone in HFrEF, respectively) have not documented an 
attenuation of therapeutic effects of MRAs in patients with serum potassium 
>5.5–6.0 momL/L.45)46) Potassium binding-agents, patiromer and zirconium 
cyclosilicate have shown promising results in controlling hyperkalaemia, which 
may allow optimisation of HFrEF treatment. The PEARL-HF trial included 
105 patients with HF, an eGFR of <60 mL/min or a documented history of 
renin-angiotensin-aldosterone inhibitors discontinuation due to hyperkalaemia 
within 6 months.47) Following 28 days of treatment, patients randomised to pat-
iromer had a lower serum potassium concentration, lesser incidence of hyper-
kalaemia and a greater proportion of patients achieved target dose of spironolac-
tone. Significant hypokalaemia (<3.5 mmol/L) was numerically more frequent 
with patiromer, whilst other adverse events were mainly gastrointestinal.47)

Clinical trials are leading to change in clinical 
pharmacotherapeutic practice in HFrEF 

Accumulating data suggests that sacubitril/valsartan4) and SGLT2 in-
hibitors (dapagliflozin and empagliflozin)15)17) are beneficial and well-toler-
ated in the majority of patients with HFrEF and therefore could be con-
sidered as the mainstay treatment. Sacubitril/valsartan has been proven to 
reduce the risk of death, worsening HF, cardiac arrhythmia, and to improve 
LV reverse remodelling and quality of life in HFrEF.48) It can be safely in-
itiated in patients with de novo HF and during a vulnerable phase follow-
ing an episode of acute HF. Therefore, this drug could be preferred to ACE 
inhibitors/ARBs in the majority of HFrEF patients.49) A caution is needed 
in patients with a lower systolic blood pressure, and in those hospitalised 
for acute HF due to a higher risk of hypotension.11) A lower starting dose 
(24/26 mg twice daily), careful up-titration and a reduction in the dose of 
loop diuretics should be considered in those individuals.50) Renal function 
and serum potassium should be checked within 1 to 2 weeks following an 
initiation of sacubitril/valsartan, and data is lacking on its safety and effi-
cacy in severe renal impairment (eGFR <30 mL/min/1.73 m2).

A growing body of evidence supports the role of SGLT2 inhibitors (da-
pagliflozin and empagliflozin) as a novel class of medications with benefi-
cial cardiovascular and renal effects in the majority of HFrEF patients, re-
gardless of diabetes status. These medications may be introduced early in 
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the sequence of GDMT initiation, before obtaining target doses of other 
medications since clinical trial data suggest their complementary therapeu-
tic value.51) The use of SGLT2 inhibitors is further facilitated by a favoura-
ble safety profile, good tolerability and by the lack of requirement for up-
titration. A reduction in the dose of loop diuretics may be needed due to a 
mild/transient diuretic/natriuretic effect of SGLT2 inhibitors. Caution is 
advised in patients with severe renal dysfunction, and an adjustment of an-
tidiabetic medications may be needed in patients with diabetes.

The evidence base for an early introduction of sacubitril/valsartan (in-
stead of an ACE inhibitor/ARB) and an SGLT2 inhibitor in patients with 
HFrEF is solidified by a recent cross- trial analysis in HFrEF, which has 
suggested that an early comprehensive disease-modifying therapy with sa-
cubitril/valsartan, a beta-blocker, an MRA and an SGLT2 inhibitor can af-
ford 2.7 additional years (for an 80-year-old) to 8.3 additional years (for a 
55-year-old) free from cardiovascular death or first HF hospitalisation and 
1.4 additional years (for an 80-year-old) to 6.3 additional years (for a 55-year-
old) of survival compared with conventional therapy (ACE inhibitors/ARB 
and beta-blockers).52) This concept has been endorsed by recent expert prac-
tice recommendations for the treatment of HFrEF.49)53)54)

Vericiguat and omecamtiv mecarbil has been assessed in the more selec-
tive populations in the context of greater symptom burden, higher natriu-
retic peptide levels and recent hospitalization for worsening HF despite 
standard treatment.20)22) These medications may not be needed in all HFrEF 
patients but may be considered as a treatment effective in specific popula-
tions of HFrEF patients who remain symptomatic and/or experience wors-
ening symptoms despite optimal treatment.

Considering the treatment of comorbidities in HFrEF, recent clinical trials 
solidify the evidence that a holistic approach to the management of HFrEF 
can significantly improve outcomes. In the general population of patients 
with type 2 diabetes, SGLT2 inhibitors should be the first-line treatment to 
prevent or delay HF hospitalisation, whilst in patients with known HFrEF 
and diabetes, these medications should be the preferred treatment to improve 
clinical outcomes. Furthermore, intravenous iron supplementation in indi-
viduals with iron deficiency/anaemia provides an opportunity to improve 
functional status and quality of life, whilst novel therapeutic options for hy-
perkalaemia (potassium binders), demonstrate promising results in enabling 
the maintenance and up-titration of GDMT. Another practical tip from the 
PARADIGM-HF trial is that substitution of an ACE inhibitor with sacu-
bitril/valsartan may be associated with a lower risk of hyperkalaemia, which 
may allow more space for the optimisation of GDMT in HFrEF.
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CONCLUSIONS

Pharmacological management of HFrEF has witnessed major break-
throughs over the past decades and contemporary drug therapy offers a 
possibility to alter the natural course, prolong lives and decrease the bur-
den of morbidity and disability in the affected patients. Accumulating ev-
idence indicates that selecting sacubitril/valsartan (instead of an ACE in-
hibitor/ARB) and introducing an SGLT2 inhibitor early in the treatment 
pathway, along with an evidence-based beta-blocker and an MRA, is fea-
sible and associated with an incremental prognostic benefit in the majori-
ty of patients with HFrEF. Even more, in high-risk individuals with severe 
or advanced HFrEF, vericiguat or omecamtiv mecarbil may be a valuable, 
emerging option to improve outcomes in addition to standard care. Appro-
priate selection of devices, surgical therapies and targeted treatment of co-
morbidities complete the holistic approach to the management of HFrEF. 
Future developments will further broaden the spectrum of emerging ther-
apies, provide new insights into the optimal sequencing of available drugs 
and will lead the way to treatment pathways tailored to the individual pa-
tient’s requirements.
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