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For decades, anti-failure therapy for heart failure with reduced ejection
fraction (HFrEF) was synonymous with the triple foundational therapy of
angiotensin-converting enzyme (ACE) inhibitors, mineralocorticoid-
receptor antagonists (MRA), and b-blockers. In the last decade, a para-
digm shift occurred with the success of respectively named trials
(PARADIGM-HF1 and SHIFT2) adding sacubitril/valsartan and ivabradine
to the HFrEF armamentarium. In the last year alone, further successful
trials added the sodium-glucose cotransporter-2 (SGLT2) inhibitors
(namely dapagliflozin and empagliflozin) as the fourth foundational pillar
in HFrEF treatment,3,4 and the soluble guanylate cyclase stimulator veri-
ciguat as an option for patients with worsening HFrEF. Success continued
with the recent presentation of three further trials: the Global Approach
to Lowering Adverse Cardiac Outcomes through Improving
Contractility in Heart Failure (GALACTIC-HF), A Randomised, Double-
blind Placebo-Controlled Trial Comparing the Effect of Intravenous
Ferric Carboxymaltose on Hospitalisations and Mortality in Iron
Deficient Subjects Admitted for Acute Heart Failure (AFFIRM-AHF), and
Effect of Sotagliflozin on Cardiovascular Events in Patients with Type 2
Diabetes Post Worsening Heart Failure (SOLOIST-WHF) trials.5–7 This
commentary aims to place these latest three trials in the context of re-
cent trials (Table 1).

GALACTIC-HF was a large randomized controlled event-driven trial
of omecamtiv mecarbil—a first-in-class cardiac myosin activator which
improves cardiac contractility—compared to placebo, added on top of
standard therapy in HFrEF. Omecamtiv mecarbil reduced the primary
composite endpoint of CV death or HF event (either HF hospitalization
or urgent outpatient visit) by 8% [hazard ratio (HR) 0.92; 95% confidence
interval (CI) 0.86–0.99; P = 0.03] with no impact on blood pressure and
without a meaningful increase in safety events (a 4 ng/L increase in tropo-
nin I in the treatment arm did not translate to more major ischaemic or
ventricular arrhythmic events compared to the placebo arm). Unique
about the trial population was the inclusion of both in- and outpatients,
with lower left ventricular (LV) EF and blood pressure cut-offs than
other recent HF trials (Table 1). Thus, GALACTIC-HF provides the first
outcome evidence of a safe reduction in HF events with a novel ino-
trope. Yet, where omecamtiv mecarbil fits in the selection and sequenc-
ing of HFrEF therapies remains unclear. The effect on the primary
endpoint was modest, both in terms of relative and absolute risk

reduction, and there was no mortality benefit in this well-powered trial.
Coupled with the need for plasma level-guided dose titration, omecam-
tiv mecarbil is unlikely to be included as part of the standard treatment
regimen for the majority of patients with HFrEF. In terms of subgroups
that may benefit more than others, the relative risk reduction was stron-
ger in patients with LVEF <_ 28% than in those with higher LVEF (interac-
tion P = 0.003). Given the mode of action of the drug, this is not
surprising—but would also position omecamtiv mecarbil as a possible
add-on therapy in patients with severe systolic dysfunction, in whom hy-
potension is often a complicating issue for conventional treatment.

AFFIRM-AHF was a multicentre, randomized, placebo-controlled trial,
testing whether intravenous iron treatment with ferric carboxymaltose
reduced post-discharge morbidity and mortality in patients hospitalized
with acute HFrEF (LVEF <50%) who had iron deficiency (defined by se-
rum ferritin < 100 ng/mL or a transferrin saturation < 20% if serum ferri-
tin was between 100 and 299 ng/mL). In contrast to the event-driven
design of other recent HF trials (Table 1), the primary outcome of
AFFIRM-AHF was a composite of total HF hospitalizations and CV death
up to 52 weeks post-randomization, and a modified intention-to-treat
approach was used, including patients who received at least one dose of
study treatment and for whom at least one follow-up data point was
known. The trial narrowly missed statistical significance, showing a lower
rate of the primary outcome with intravenous iron compared to placebo
[rate ratio (RR) 0.79, 95% CI 0.62–1.01; P = 0.059], with no difference in
CV death.

The conduct of AFFIRM-AHF was complicated by the COVID-19
pandemic, with results for the primary outcome becoming statistically
significant after censoring patients in each country on the date when the
first patient with COVID-19 was reported in the respective country (RR
0.75, 95% CI 0.59–0.96; P = 0.024). While the COVID-19 sensitivity
analysis was meaningful in view of reported associations of the pandemic
with reduced HF hospitalization rates8 that may particularly impact re-
current HF events in the trial, how such analyses will be viewed in guide-
lines remains unknown. Of note, exploratory analyses using the
‘traditional’ composite of first HF hospitalization or CV death yielded sta-
tistically significant benefit with IV iron (RR 0.80, 95% CI 0.66–0.98). The
totality of the evidence, including prior studies of ferric carboxymaltose
for iron deficiency in both HF and chronic kidney disease, confirm that
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iron deficiency is an important treatable comorbidity in HFrEF. The ap-
parent greater benefit in patients with ischaemic, compared to non-
ischaemic, HFrEF (P for interaction 0.015) requires further interrogation.

Another trial impacted by COVID-19 was SOLOIST-WHF, a random-
ized controlled trial, intended as event-driven, to assess the effect of sota-
gliflozin (a dual SGLT1 and SLGT2 inhibitor) in patients with type 2
diabetes hospitalized for acute decompensated HF, regardless of LVEF.
Loss of industry funding amid the pandemic led to the trial stopping after
randomization of only 1222 (instead of the originally targeted �4000)
patients, with investigators deciding before unblinding to change the pri-
mary endpoint to total CV deaths and HF events, and to use investigator-
reported events without adjudication. Results showed an impressive re-
duction with sotagliflozin in the new primary endpoint of total CV deaths,
HF hospitalizations and urgent visits for HF (HR 0.67, 95% CI 0.52–0.85),
as well as the original primary endpoint of first HF hospitalization or CV
death (HR 0.71, 95% CI 0.56–0.89). In terms of safety, higher rates of diar-
rhoea and severe hypoglycaemia were observed, in contrast to prior tri-
als of SGLT2 inhibitors, presumably due to the additional increase in
glucose elimination via SGLT1 inhibition in the gastrointestinal tract by
sotagliflozin. No differences in volume depletion or kidney failure were
observed. Perhaps most tantalizing are the implications of SOLOIST-
WHF for the safe initiation of SGLT inhibitors in hospitalized patients, as
well as possible benefit in patients with HF and preserved LVEF.

An assessment of these trials in the context of other recent successes
(Table 1) reveals important take-home messages: trial outcomes must be
viewed in relation to the baseline risk of the study population, where
those randomized in-hospital or close in proximity to their HF hospitali-
zation are at higher risk of adverse outcomes (compared to more ‘stable’
outpatients), and thus accrue a greater absolute risk reduction for any
given relative risk reduction. Thus, patients in AFFIRM-AHF and
SOLOIST-WHF had impressive absolute risk reductions, translating to
small numbers needed to treat to realize the therapeutic effect. In this
regard, the subgroup of in-hospital patients in GALACTIC-HF will be of
interest when results become available. CV mortality reduction was
demonstrated with statistical significance only in DAPA-HF and
PARADIGM-HF; but AFFIRM-AHF, SOLOIST-WHF, and EMPEROR-
Reduced had fewer numbers of CV deaths in comparison and may
therefore have been underpowered for this outcome. The majority of
patients in recent trials were well-treated on baseline triple foundational
therapy, thus showing that the newer therapies offered incremental ben-
efit to the existing standard of care; however, because the newer trials
were largely conducted simultaneously, rather than sequentially, results
cannot guide the sequencing of therapeutic choices. Clinicians are left to
assess the relative benefits of new therapies and select the best combina-
tion for their patients, reasoning that since each of the new drugs modu-
lates biologically different pathways,9 the combined benefits are
potentially additive. The concern remains the safety, tolerability, and af-
fordability of different combinations, which future real-world observa-
tional studies will hopefully address.

The field of HF has witnessed astounding success in recent times.
Such successes are needed to address the significant residual risk in
patients with HFrEF already receiving existing standard of care. While
celebrating the recent trials, we and others recognize that scientific suc-
cess is but the first step, and successful implementation is the next critical
step to realize the benefits for our patients.3,4 Furthermore, there
remains a need for fundamental mechanistic understanding of the central
vs. peripheral (skeletal muscles, kidneys) effects of SGLT inhibitors and

iron in HF with both reduced and preserved LVEF; as well as an unmet
clinical need to identify biological markers or surrogate outcomes to
help guide treatment choices and identify which patients might benefit
most from these new treatment options. With improved patient out-
comes, we may move away from the term ‘failure’ to renaming the syn-
drome of HF in terminology that optimally reflects successful strides
taken and new hope for our patients.10
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