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ON MY MIND

Victims of Success in Failure

heart failure (HF) with reduced ejection fraction (HFrEF). Trials in the past

century established angiotensin-converting enzyme (ACE) inhibitors, -
blockers, and mineralocorticoid receptor antagonists as the foundational thera-
pies in HFrEF. The past decade brought more success with ivabradine, the angio-
tensin receptor neprilysin inhibitor (ARNI) sacubitril/valsartan, the sodium glucose
cotransporter-2 inhibitors dapagliflozin and empagliflozin, as well as the soluble
guanylase cyclase stimulator vericiguat. This success has led to new challenges in
clinical implementation, rising costs, and high pill burdens for patients with HFrEF,
who are increasingly multimorbid and elderly. An analysis of the Get With The
Guidelines—HF registry showed that to be compliant with HF guidelines, =50%
patients hospitalized with HF needed to start at least 1 new HF-related medica-
tion and a quarter needed >1 by discharge; these figures did not include medica-
tions for other comorbidities or newer therapies (data limited to before 2013).
Although polypharmacy is challenging, it is still superior to not having treatment
options or not prescribing the best available evidence-based treatment. In fact, the
availability of multiple effective medical options represents important progress for
treating patients with HFrEF. However, we need to acknowledge and provide guid-
ance for clinicians faced with decisions about how best to prioritize and sequence
multiple therapies.

The traditional approach to HFrEF treatment sequencing has been informed by
trials that assessed new therapies incremental to the established standard regimen
at the time. For example, ACE inhibition was compared with vasodilators, and
[B-blockers were assessed on top of ACE inhibition. Thus, on the basis of trial pro-
tocol,? ARNLI is currently recommended after ACE inhibition in some guidelines. Yet
considering the early benefit with ARNI, are we justified in waiting before initiating
the best therapy? Furthermore, the recent trials were conducted not sequentially
but simultaneously and provide little opportunity to assess incremental benefit ei-
ther among themselves or in combination with foundational therapy.># Thus, the
add-on incremental model of serial evidence generation in HFrEF is not relevant to
recent trials, leaving unanswered the question of how sodium glucose cotransport-
er-2 inhibitors and soluble guanylase cyclase stimulators should be prioritized and
sequenced on top of ARNI, B-blockers, and mineralocorticoid receptor antagonists.

These issues are compounded when we consider the effect of any given therapy
in specific subgroups of patients. Because one cannot reasonably expect a large
outcomes-based randomized trial for every question and every subgroup, when
is it reasonable to make clinical inferences from existing data? Despite robust evi-
dence of superiority of ARNI compared with enalapril in the pivotal trial,? a call for
additional evidence was pursued for new-onset HFrEF, patients naive to ACE inhibi-
tors, initiation in hospitalized settings, those with lower natriuretic peptide levels,
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etc, without specific hypotheses that the drug would
not benefit these subgroups and for which safety could
have been assessed by clinical registries. Further trials
mandate randomizing patients to a control arm, rais-
ing ethical questions and increasing the costs of drug
development. Are these steps justifiable after convinc-
ing benefits in appropriately powered pivotal trials have
been demonstrated?

Acknowledging that empirical data are, and may
always be, incomplete, we should consider a more ra-
tional and best clinically applicable approach to HFrEF
treatment (Figure). In this respect, with the acknowledg-
ment that definitive data do not exist but on the basis
of secondary analyses including drug effect interaction
with baseline treatment, we propose that the principal
goal should be to get every patient on every medication
class shown to improve outcomes in HFrEF through in-
dependent mechanistic pathways, that is, targeting si-
multaneously the modulation of angiotensin Il, norepi-
nephrine, aldosterone, neprilysin, and sodium glucose
cotransporter-2. This may be accomplished by using 4
drugs: ARNI, B-blockers, mineralocorticoid receptor an-
tagonists, and sodium glucose cotransporter-2 inhibi-
tors. This 4-drug combination has been suggested to
increase survival by >6 years in 55-year-olds and almost
1 year in octogenarians compared with conventional
therapy.® In specific populations, 3 additional pathways
have been shown to improve outcomes: ivabradine
(left ventricular ejection fraction <35%, normal sinus
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rhythm, and heart rate >70 bpm on optimal p-blocker
therapy), hydralazine/nitrate (self-identified Blacks), and
vericiguat (worsening chronic HF). The approach recog-
nizes that tolerability, availability, costs, patient prefer-
ence, and other considerations may affect choices, dos-
es, and sequences of therapies and that not everyone
will be prescribed everything.

A nonstepped approach can be considered as in
other disciplines such as cancer in which multiple thera-
peutic options are considered on “equal ground” and
the best available option (or combination) is selected
for individual patients, starting all rather than introduc-
ing each class in a stepwise fashion over months or
years. Considering the high risk of patients with HFrEF,
it stands to reason that the sooner all pathways are
modulated, the better. The overarching rationale is that
all attempts should be made to modulate all relevant
pathways and that, when there is compromised blood
pressure or renal function, it is best to treat with smaller
doses of drugs affecting all relevant pathways before
maximizing doses of 1 class of drugs at the expense of
not giving another. Of course, if patients can tolerate it,
doses of all classes of therapies should be maximized.

We acknowledge the large philosophical dilemma
we now face as victims of our own success in HF: Do we
follow the sequencing in trials (which can take months,
and maximizing 1 agent may preclude use of another),
or do we accept that these classes of medications work
differently and all should be introduced as quickly as

@ 5 PATHWAYS

Modulation of five pathways
shown to improve outcomes in
the general HFrEF population
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Principles and Pathophysiologic Targets of HFrEF Pharmacotherapy
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Three additional pathways
shown to improve outcomes
in specific populations:

Ivabradine
NSR HR>70 bpm
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Tolerability, availability, costs, patient preference, and other consideration may impact choices, doses, and sequences of therapies
- but pharmaco-pathophysiologic rationale suggests that all attempts should be made to modulate all five pathways.

Figure. Principles and target of heart failure (HF) with reduced ejection fraction (HFrEF) pharmacotherapy.

ACEIi/ARB indicates angiotensin-converting enzyme inhibitor or angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor; HR, heart rate; MRA,
mineralocorticoid receptor antagonist; NSR, normal sinus rhythm; SGLT, sodium glucose cotransporter; and SGLT2i, sodium glucose cotransporter-2 inhibitor.
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possible? We strongly encourage the perspective that
the new foundational therapy for HFrEF should be de-
fined as modulation of 5 pathways by 4 drugs, that
lower doses of all drug classes are preferable to tar-
get dose of 1 class at the expense of another, and that
all pathways should be modulated as soon as possible
while simultaneously keeping patient safety in mind.

We anticipate that an evidence-based empiricist per-
spective is at odds with this rational clinical approach.
We certainly advocate for continued evidence genera-
tion for questions for which we do not have data and
for implementation science. However, the absence of
evidence should not impede the application of best
clinical judgment now.
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