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Understanding ARNIs

Harmonizing the ‘good and bad’ of the neuroendocrine response in heart failure is a
balancing act discussed and illustrated by Roberto Ferrari, José Silva-Cardosa, and
Maria Candida Fonseca

This last point (c) represents a real change in PARADIGM and explains
the robust results of PARADIGM-HF after 30 years of unsuccessful
research. During these years, the neuroendocrine activation in HF was
considered deleterious. The ‘dogma’ was to antagonize it and research
has produced different drugs to counteract the increased renin–angio-
tensin axis and the sympathetic system.2

Figure 1, however, shows in an extremely simple manner, that
the body’s neuroendocrine response is more complex and, at
least, two distinct and opposite systems are activated: those aimed
at vasoconstriction and water retention and those bringing about
vasodilation and natriuresis. Under normal physiological condi-
tions these systems are balanced and represent the classic dance
of nature between opposites: ‘the good and the bad’. However, in
HF, with progression of the disease, water retention and vasocon-
striction evoked by the ‘bad’ neuroendocrine response overcome
the ‘good’ natriuretic and vasodilatory influences resulting in a dis-
equilibrium, responsible for the worsening of symptoms and
prognosis.3

Figure 2 shows that the introduction of sacubitril inhibits neprylisin, a
ubiquitous neutral endopeptidase that degrades several peptides such
as atrial natriuretic peptides (ANPs), angiotensin II, bradykinin,

substance P, calcitonin gene-related peptide, and others, all known to
play a role in congestive heart failure (CHF). Consequently, neprylisin
is a pharmacological bio target in CHF (and not only). Its inhibition leads
to the gradual increase of plasma concentration of all this substrate
including ANPs.

Thus, angiotensin receptor-neprylisin inhibitors (ARNIs) recruit-
ing the ‘good’ vasodilatory and diuretic influences contribute to re-
balance the neuroendocrine activation to HF (Figure 3). The pres-
ence of valsartan in the ARNIs molecule is useful to counteract the
deleterious effects of angiotensin II that is increased in response to
the disease and is not metabolized due to the inhibition of neprylisin
by sacubitril.

It follows that sacubitril/valsartan represents a shift in HF medical
therapy which, for years, has been directed to counteract the ‘bad’
hormones with angiotensin converting enzyme inhibitors, angiotensin
II inhibitors, antialdosterone drugs, and beta-blockers. ARNIs stimulate
the ‘good’ and blocks, in part at least, the ‘bad’ neuroendocrine
response. In so doing, it reinstates a more physiological neuroendo-
crine balance resulting in improvement of natural diuresis, reduction of
peripheral resistance, and blood pressure with amelioration of symp-
toms and prognosis (Figure 4).

The results of the PARADIGM-HF study have shed a new light on the treatment of heart failure (HF).1 PARADIGM is a trial of ‘three firsts’:

a. The first time a trial in HF has used a new drug to replace a pre-existing drug, instead of adding it to the usual therapy;
b. The first time a drug for HF has reduced total mortality in comparison with a comparator;
c. The first time a drug balances, instead of antagonizing, the neuroendocrine response to HF.
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