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The burden of cardiometabolic diseases continues to rise
worldwide (1). Obesity, insulin resistance, atherogenic
dyslipidemia, hypertension and intra-abdominal adiposity
are strongly interrelated and are crucial determinants of
heart failure (HF) (2).

Natriuretic peptides (NPs) have long been recognized
as important cardio-renal hormones given their key role in
the regulation of sodium and water homeostasis as well as
their ability to modulate cardiac inflammation, pathological
growth, and secretion of aldosterone (3). However, recent
evidence suggest that they are also potent metabolic
hormones (4). They exert a strong lipolytic action in
human adipocytes mediated by the intracellular activation
of protein kinase G which subsequently phosphorylates
key proteins involved in the outflow of non-esterified fatty
acids from adipocytes (5,6). Intravenous infusions of human
atrial NP (ANP) rapidly induced lipid mobilization and
their oxidation, both in rest (7) and during exercise (8),
suggesting a putative implication of NPs in the
physiological control of lipid mobilization. Moreover, NPs
also modulates the secretion of adipokines and cytokines
involved in the pathogenesis of low-grade inflammation
and insulin resistance observed in cardiometabolic
syndrome (CMS) (9). Beyond their lipolytic properties,
NPs are also involved in glucose homeostasis through
several pathways. Among others, NP/cyclic guanosine
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monophosphate (cGMP) signaling directly increases
pancreatic beta-cell mass and insulin secretion (10), enhance
insulin sensitivity through upregulation of fat oxidation,
increase mitochondrial biogenesis in skeletal muscle,
and adiponectin production by adipose tissue (11-13). In
addition, some reports suggest NPs reduce hunger and food
intake through the suppression of fasting-induced ghrelin
(an anorexigenic hormone secreted by the stomach) (14)
and lowers postprandial glucose excursion by reducing
gastric emptying and absorption (15).

Neprilysin (NEP) is a ubiquitous membrane-
bound endopeptidase responsible for the breakdown of
endogenous vasoactive peptides with favorable actions in
HE, including the NPs. As a consequence, NEP inhibition
is believed to explain the additional benefit of sacubitril/
valsartan over renin-angiotensin blockade alone (16).
NEP, however, has many other substrates with diverse
metabolic actions including amyloid-p peptides (17).
Therefore, some concern has been raised regarding NEP
inhibition may cause or accelerate amyloid-B-related
cognitive decline in patients treated with sacubitril/
valsartan. Nonetheless, this is a theoretical risk without
any supporting experimental or clinical evidence (18-20).
Sacubitril/valsartan is the first of a new class of drugs
referred to as ARNIs (dual-acting angiotensin-receptor-
NEP inhibitors) that has been shown to reduce the
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morbidity and mortality of patients with HF with reduced
ejection fraction (21). The rationale of this novel strategy
is to inhibit the detrimental effects of renin-angiotensin-
aldosterone system (RAAS), and at the same time enhance
the levels and activity of endogenous NPs. Therefore, at
least conceptually, NEP inhibition by ARNIs might also
modify the metabolic interplay between HF and CMS.

Along this line, in a recent issue of Hypertension (22),
Stefan Engeli and colleagues aimed to investigate the
effects of sacubitril/valsartan on whole-body and adipose
tissue lipolysis and lipid oxidation. They enrolled 63
obese individuals with moderate hypertension that were
randomized to 8 weeks’ treatment with sacubitril/valsartan
vs. to the metabolically neutral comparator amlodipine.
They measured local tissue lipolysis during rest and
exercise by microdialysis and, whole-body lipolysis through
[1,1,2,3,3-2H]-glycerol tracer kinetics. Unexpectedly, they
showed that sacubitril/valsartan treatment did not elicit
relevant changes in exercise-induced lipolysis nor substrate
oxidation. Conversely, other authors have demonstrated
positive metabolic effects with sacubitril/valsartan therapy
in obese hypertensive patients, specifically by enhancing
peripheral insulin sensitivity (23). However, obesity is
associated with absolute or relative NP deficiency (24),
and as the authors highlighted, these results cannot be
extrapolated to HF population in which the neurohormonal
activity is far different. Indeed, in the work of Engeli ez al.
patients with history or current diagnosis of HF (NYHA II-
IV) were excluded and levels of NPs of participants were
not reported. Patients with HF (and high levels of NPs)
are those in which sacubitril/valsartan has shown striking
clinical benefits. Thus, the lack of substrate (presumed
low levels of NPs) observed in the study sample may easily
explain the neutral metabolic effects of ARNIs reported by
Engeli et al. (22).

In a recent post-hoc analysis of the PARADIGM-HF
trial (Prospective Comparison of Angiotensin Receptor
Neprilysin Inhibitor with Angiotensin-Converting Enzyme
Inhibitor to Determine Impact on Global Mortality
and Morbidity in Heart Failure), patients who received
sacubitril/valsartan exhibit a significant reduction in HbAlc
[0.26% (SD, 1.25]] compared with enalapril [0.16% (SD,
1.40)]. Moreover, this benefit persisted during follow-up
and was accompanied by a 23% and 29% reduction in new
use of oral antidiabetic drugs and insulin, respectively (25).

Beyond their potential effects on diabetic control,
NEP inhibition might also interfere in the positive
neurohormonal feedback between HF and CMS. Recently,
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the leptin-aldosterone-NEP axis has been suggested to
contribute importantly to the evolution and progression of
obese patients with HF (26). There is evidence that NEP
is expressed in adipocytes of obese individuals (27) and its
circulating levels increases as obesity and insulin resistance
progress (24). The overactivity of NEP in obese patients
increases the breakdown of endogenous NPs, promotes
adipogenesis and, thus, the secretion of leptin (28). In
addition, leptin further activates the RAAS, sympathetic
nervous system and directly stimulate the secretion of
aldosterone leading to HF progression.

Before the results of the PARADIGM-HF trial were
known, the concept and potential benefits of NEP inhibition
were unfamiliar to most physicians. Nowadays, the vast
majority of the cardiovascular community recognized
ARNIs as a powerful therapeutic tool in HF. However, and
given the “promiscuous” nature of NEP, a new chapter in
HF therapy has opened and the potential role of ARNI in a
broader spectrum of cardiovascular and non-cardiovascular
diseases will continue to rise. It is evident that more studies
are needed to unravel the real clinical relevance of the
potential metabolic benefits of ARNIs.
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