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Renal Denervation Halts Left Ventricular
Remodeling and Dysfunction in
Heart Failure
New Shores Ahead*
Michael Böhm, MD, Sebastian Ewen, MD, Milan Wolf, MD
C hronic heart failure (HF) is the most common
cause of hospitalization in the Western
world. Even though major progress in treat-

ment has been made, prevalence and incidence are
steadily increasing. A raised sympathetic drive
adversely affects cardiovascular outcome, indicated
by circulating catecholamine and its association
with poor prognosis (1,2).

Cardiac volume overload leads to release of A-
type natriuretic peptide and B-type natriuretic pep-
tide (BNP), which, in addition to diuretic effects,
also have cardioprotective properties (3,4). Recently,
enhanced production of neprilysin, enzymatically
degrading potentially protective natriuretic and
other bioactive peptides, was found to possibly
contribute to the progression of left ventricular
dysfunction. The elevation of neprilysin is associ-
ated with poor outcomes. Its inhibition with sacu-
bitril/valsartan provides remarkable benefits in HF
patients (5).
SEE PAGE 2609
In this issue of the Journal, Sharp et al. (6)
investigated 25 Yucatan miniswine that underwent
75 min of left anterior descending coronary artery
balloon occlusion to induce myocardial infarction,
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followed by reperfusion, and subsequently a
catheter-based radiofrequency renal sympathetic
denervation (RDN) using the EnligHTN multielec-
trode catheter (St. Jude Medical, St. Paul, Minne-
sota). In this preclinical trial, cardiac function was
assessed by transthoracic echocardiography. At the
end of the study, histological as well as biochemical
examinations were performed to analyze cardiac
remodeling, artery function, and neurohumoral
activation.

The investigators showed that RDN reduces sym-
pathetic activation assessed by decreased renal
catecholamine levels (Figure 1). Furthermore, RDN
led to a significant improvement in left ventricular
longitudinal strain, a reduction of end-systolic vol-
ume, and a decline in cardiac fibrosis, resulting in an
improvement of cardiac function. Interestingly, RDN
reduced neprilysin activity, which was resulting in an
increase of cardioprotective BNP concentrations. The
authors should be applauded for exploring a novel
pathway of maladaptive response associated with
sympathetic activity in the development of HF. It
would have been interesting to measure not only
BNP, but also amino terminal (NT)-proBNP levels, as
this is not cleaved by neprilysin. A direct comparison
of those 2 substances could give more information of
hemodynamic-dependent improvements due to RDN,
because an improved hemodynamic should also
result in a decrease in NT-proBNP, whereas an only
neprilysin-dependent change should result in a
neutral BNP level.

As recent studies have shown, RDN presents a
safe and minimally invasive treatment option for
patients with hypertension (7–9). However, the
clinical evidence in the treatment of heart failure is
very limited. This experimental work provides an
https://doi.org/10.1016/j.jacc.2018.09.027
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FIGURE 1 Effects of Renal Sympathetic Denervation

Neprilysin ↓
Natriuretic peptides ↑
End-systolic volume ↓
Fibrosis ↓

Renal function ↑
Blood flow ↑
Fibrosis ↓
Kidney damage ↓

Blood pressure ↓
Endothelial function ↑
Medial hyperplasia ↓

Renal sympathetic denervation
Reduced sympathetic afferent activity

Sympathetic efferent activation is generated in the central nervous system. Efferent sympathetic nerves (red lines) target the heart, kidney,

and vessels and produce neprilysin activation (new finding), inotropic effects, but also fibrosis, beta adrenergic down-regulation and con-

tractile dysfunction. In the kidney, the vasoconstriction increases renin activation and enhanced sodium water retention, contributing to

fibrosis and kidney damage. Peripheral arterial afterload increases by vasoconstriction and, in the long run, blood pressure is increased.

Atherosclerosis is initiated, and media hyperplasia takes place. Interruption of afferent as well as efferent kidney nerve fibers by using renal

sympathetic denervation (red cross) reduces sympathetic outflow (interrupted red lines) and potentially reverses these pathological

findings.
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in-depth insight into novel and potentially relevant
mechanisms.

Up to now, there has only been 1 uncontrolled pilot
study dealing with RDN in patients with heart failure,
which showed no difference in blood pressure (as a
beneficial contribution) and marked an improvement
in 6-min walk test (10). These improvements are
probably caused by reduced cardiac remodeling and
improved cardiac function. Furthermore, echocardio-
graphic studies showed that an interruption of renal
sympathetic fibers resulted in a reduced left ventric-
ular mass and improved diastolic function (11,12). A
cardiac magnetic resonance imaging trial could even
show a blood pressure–independent improvement in
cardiac ejection fraction, left ventricular myocardial
mass, and circumferential strain in patients with im-
pairments at baseline (13). Nevertheless, mechanistic
findings are still needed to determine how RDN is
protective in heart failure. Therefore, the present
aspect is of particular importance.
In summary, the investigators revealed in this
preclinical trial how RDN elegantly combines the
cornerstones of medical HF treatment, consisting of
sympathetic modulation and inhibition of neprilysin
activity. An in-depth investigation of how this mini-
mally invasive, low side-effect method reduces the
burden of HF is urgently needed. As RDN also has a
positive effect on the most important comorbidities,
such as atrial fibrillation (14), renal dysfunction (15),
and diabetes (16), a prospective clinical trial is needed
to scrutinize the potential beneficial effects of RDN in
heart failure.
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