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Heart failure drug treatment: the fantastic four

Johann Bauersachs *

Department of Cardiology and Angiology, Hannover Medical School, Hannover, Germany

This editorial refers to ‘Influence of neprilysin inhibition on

the efficacy and safety of empagliflozin in patients with

chronic heart failure and a reduced ejection fraction: the

EMPEROR-Reduced Trial’, by M. Packer et al., doi:10.1093/

eurheartj/ehaa968.

Heart failure with reduced ejection fraction (HFrEF) requires a multi-
modal treatment with combination of several drugs as the corner-
stone for symptomatic and prognostic improvement in all patients.1,2

Drug therapies such as angiotensin-converting enzyme (ACE) inhibi-
tors, angiotensin receptor/neprilysin inhibitors (ARNIs; sacubitril/val-
sartan), beta-blockers, and mineralocorticoid receptor antagonists
(MRAs) provide incremental benefit with marked reduction in all-
cause mortality, cardiovascular mortality, all-cause hospitalizations,
and hospitalizations for heart failure.3 Recently, the sodium–glucose
co-transporter 2 (SGLT2) inhibitors dapagliflozin (DAPA-HF) and
empagliflozin (EMPEROR-Reduced) showed a highly significant and
clinically relevant reduction in mortality and heart failure hospitaliza-
tions, and improvement of quality of life when added to current
standard drugs in patients with HFrEF.4,5 Importantly, outcomes
were ameliorated to a similar extent in patients with and without
diabetes.

The question remained, however, of whether the nominally ‘stand-
ard’ heart failure drug treatment in the SGLT2 inhibitor trials corre-
sponded to a ‘real’ modern guideline-directed medical therapy.
While in both DAPA-HF and EMPEROR-Reduced the majority of
patients received a combination of ACE inhibition, beta-blockade,
and an MRA, only 10.7% of patients enrolled in DAPA-HF were
treated with sacubitril/valsartan at baseline.4 The benefit of dapagliflo-
zin on the primary endpoint of cardiovascular death or worsening
heart failure and the secondary endpoints was identical in patients
treated with or without sacubitril/valsartan.6

In the current issue of the European Heart Journal, Packer et al.7

provide a detailed analysis of the influence of ARNI pre-treatment on
the effects of SGLT2 inhibition with empagliflozin in patients with

HFrEF included in EMPEROR-Reduced. In this trial, 19.5% of the
patients received sacubitril/valsartan at baseline. The remarkable re-
duction of the primary endpoint (cardiovascular death or first heart
failure hospitalization) and secondary endpoint of total heart failure
hospitalizations was similar in patients with and without ARNI at
baseline. Also the secondary renal endpoint (slope of the change in
estimated glomerular filtration rate supported by an analysis of a
composite of serious adverse renal outcomes) was markedly
reduced in patients treated both with and without sacubitril/valsar-
tan. In particular, the hazard ratios for all the primary and key second-
ary endpoints all tended to be even smaller in patients on an ARNI vs.
the patients without an ARNI. The current analysis goes far beyond
the initial report5 and includes corrections for important covariates
and baseline differences. Patients taking a neprilysin inhibitor at base-
line, for example, had slightly lower blood pressure, and were more
likely to be treated with implantable cardioverter-defibrillator and/or
cardiac resynchronization therapy.7 Side effects were similar in
patients taking or not taking an ARNI; symptomatic hypotension
non-significantly tended to be more frequent in patients on sacubitril/
valsartan.

Thus, the detailed analyses from two large outcome trials in HFrEF
with SGLT2 inhibitors6,7 now substantiate the first crude data already
reported in the original publications4,5 as well as in the meta-analysis
of DAPA-HF and EMPEROR-Reduced showing that patients treated
with an ARNI derive at least the same benefit from additional SGLT2
inhibitor treatment as patients not on an ARNI.8

Taken together, these results derived from a considerable number
of patients with ARNI pre-treatment now provide fundamental evi-
dence that physicians caring for patients with HFrEF should not con-
sider prescribing either an ARNI or an SGLT2 inhibitor, but rather
both therapeutic principles in combination as default strategy. Thus,
in clinical practice, patients without contraindications appear to gain
most benefit from combined treatment with the ‘fantastic four’: an
ARNI, a beta-blocker, an MRA, and an SGLT2 inhibitor (Figure 1).
According to an elegant analysis by Vaduganathan et al. (2020) this
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four-drug strategy in a 55-year-old HFrEF patient provides an add-
itional gain of 8.3 years free from cardiovascular death or first heart
failure hospital admission, and 6.3 additional years of survival com-
pared with the often used conventional combination of an ACE in-
hibitor and beta-blocker. Also, older patients derive substantial
benefit.9 The additive effect of SGLT2 inhibition on top of an already
optimized background triple neurohormonal blockade including an
ARNI is supported by a recent analysis from DAPA-HF: the beneficial
effect of dapagliflozin was also consistent in patients on a beta-
blocker, MRA, and ARNI: the hazard ratio for the primary endpoint
was 0.70 as compared with 0.74 in patients without an ARNI.10

Physicians treating HFrEF patients are now in a comfortable situ-
ation. We do have four standard drugs to offer to our patients as de-
fault strategy with remarkable improvement of survival,
hospitalization rates, symptoms, and quality of life. In addition, we can
offer a bunch of additional drugs as well as a variety of interventional
and device therapies for personalized treatment of specific patient
populations with evidence-based benefits (Figure 1).

Where to go from here? An important question relates to the tim-
ing of drug initiation. While traditionally additional drugs were only
started in stable outpatients with HFrEF, the PIONEER-HF trial nicely
showed that sacubitril/valsartan started early after a decompensation
was associated with a significantly stronger reduction of N-terminal-
pro-brain natriuretic peptide (NT-proBNP) values and of the ex-
ploratory composite endpoint of death, heart failure rehospitaliza-
tion, transplant listing, and ventricular assist device implantation

already after 8 weeks.11 In the absence of newer European guidelines,
the Clinical Practice Update of the ESC Heart Failure Association
(HFA) stated that initiation of sacubitril/valsartan rather than an ACE
inhibitor may be considered for patients hospitalized with new-onset
heart failure or decompensated chronic heart failure to reduce the
short-term risk of adverse events and to simplify management.12

In a recent update from the Heart Failure Association on SGLT2
inhibitors in heart failure, dapagliflozin or empagliflozin are recom-
mended to reduce the risk of heart failure hospitalization and cardio-
vascular death in HFrEF patients already receiving guideline-directed
medical therapy, regardless of the presence of type 2 diabetes melli-
tus.13 Also in the SGLT2 inhibitor trials, the treatment effect emerged
quickly, with the curves diverging within the first month.4,5 Such early
effects have similarly been observed with the SGLT2 inhibitor sotagli-
flozin in the SOLOIST-WHF trial that randomized patients with type
2 diabetes after a recent hospitalization for worsening heart failure.14

Substantial benefit occurred early after randomization regarding the
primary endpoint of cardiovascular deaths, total hospitalizations, and
urgent visits for heart failure.

In summary, the totality of evidence now suggests that patients
with HFrEF should be treated early with a combination of the four
drugs: an ARNI, beta-blocker, MRA, and SGLT2 inhibitor in order to
benefit from substantial and sustained reductions of mortality, heart
failure hospitalizations, and symptoms.15,16 The important task is now
to ensure access to this evidence-based therapy for all HFrEF
patients.

Refer for PVI
Digitalis (if high ventricular rate)

Hydralazine/
Nitrate

ACE-I/ARB
If SR >70 bpm

Refer for LVAD/HTX
Digitalis

Thiazide

Ivabradine

CRT

Drugs/
interven�ons
for HFrEF

SGLT2
Inhibitor

Beta-
blocker

Ferric Carboxymaltose

ARNI

Omecamtiv

Vericiguat

Loop diuretic

MRA

Anticoagulant

Mitral edge-to-edge repair

Figure 1 Drug, interventional, and device treatment for heart failure with reduced ejection fraction (HFrEF). ACE-I, angiotensin-converting en-
zyme inhibitor; Afib, atrial fibrillation; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor/neprilysin inhibitor; CRT, cardiac resynchroni-
zation therapy; HTX, heart transplantation; LBBB, left bundle branch block; LVAD, left ventricular assist device; MR, mitral regurgitation; MRA,
mineralocorticoid receptor antagonist; PVI, pulmonary vein isolation; SGLT2, sodium–glucose co-transporter 2; SR, sinus rhythm; TSAT, transferrin
saturation.
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