EDITORIAL

The quickening path ahead for renal denervation therapies?
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As the field of interventional cardiovascular medicine has in recent
years rapidly spread beyond coronary intervention into the struc-
tural heart and endovascular arenas, only a handful of therapeutics
have garnered as much interest as renal denervation (RDN) for the
treatment of hypertension (HTN). In part, this is a result of the
remarkable demonstrations of clinical efficacy of RDN when
applied to patients with resistant HTN — findings that have been
consistent across a range of devices and patient subgroups'~. These
efficacy data, observed in conjunction with very low rates of
adverse safety events in the currently existing small to moderately
sized clinical trials of RDN therapies, have set the stage for what
some would consider an impending “explosion” of use of RDN for
the treatment of HTN and beyond.

In anticipation of the significant interest in more widespread uti-
lisation of RDN therapies, there have been several professional
society-based efforts both to establish and to describe consensus
best practices for this therapy!-. In addition to establishing practice
standards, these consensus documents can help the practising clini-
cian to understand the pathophysiologic basis for RDN and to
assess objectively the strengths and limitations of the current evi-
dence base studying the clinical use of RDN therapies. In this
regard, the document by Tsioufis et al, in the current issue of
Eurolntervention, builds upon prior consensus efforts by focusing
in greater detail specifically upon the procedural aspects of RDN,
and should serve as a welcome reference for proceduralists wishing
to perform RDN in their practice.

Article, see page 1027

Particular attention is paid to several aspects of the procedure
that may be less readily familiar to endovascular interventionalists
with only limited knowledge of renal artery interventions, includ-
ing: variations of renal artery anatomy, the use of non-invasive
imaging to assess renal arteries, the location and anatomy of renal
sympathetic nerves and, importantly, several technical procedural

details including the management of periprocedural medications
during RDN, such as sedation and antithrombotic therapy. Although
there has been rapid differentiation and expansion of technologies
to perform RDN, the technology-by-technology summaries of the
various current devices within the document will also serve as an
opportune refresher for those who have not followed this growing
field closely.

Ultimately, the most appropriate clinical use of these various
RDN devices will depend upon each therapy providing strong clini-
cal evidence of efficacy with an acceptable safety profile. It is
remarkable that, despite sky-high expectations for a technology that
many consider well beyond its infancy in the European Union and
Australia, RDN therapies are not even approved outside of clinical
trials in the United States, Japan, China, and a host of other coun-
tries. Moreover, several important and fundamental questions
regarding RDN therapies at present remain unanswered and are
under active investigation (Table 1). One of the most intriguing
aspects of RDN therapy has been the recent concern that the effec-
tiveness of RDN therapies on blood pressure has been grossly over-
estimated due to the potential for systematic bias in single-arm and
non-placebo-controlled studies of RDN therapies*. Although obser-
vational studies of RDN have demonstrated significant reductions
in blood pressure of patients with non-pseudoresistant HTN as
ascertained by both office and ambulatory monitoring®, the results
of the pivotal SYMPLICITY HTN-3 trial (as well as other future
and ongoing randomised trials) are eagerly anticipated in order to
assess the true efficacy of RDN when applied in a sham-controlled
design employing masked blinding and endpoint ascertainment®.

As we wait for the results of these trials, the excitement and inter-
est in RDN therapies is only growing. At the last count, there were
>100 registered studies on www.clinicaltrials.gov studying RDN
with an expanding range of devices and indications for therapies
(including those beyond HTN). However, in addition to becoming
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Table 1. Unanswered questions regarding the procedural and
clinical application of RDN therapies for HTN.

Question ‘ State of evidence

How many ablations are Unknown; observational studies have
necessary to achieve adequate | demonstrated effects independent of number of
RDN? ablations

In what locations of the renal
artery should ablations be
performed?

Unknown; observational studies have
demonstrated lesser responsiveness in the
presence of accessory renal arteries

At what depth should the ideal | Unknown regarding efficacy; the potential for
ablation be performed? vessel (too superficial) or deep tissue (too deep)
injury exists but has not been observed thus far
with a great enough frequency for concern

Is antiplatelet therapy Unknown; consensus documents recommend
necessary following RDN (what | aspirin or a P2Y12 receptor antagonist for one
agents, what duration)? month

Are there ablative mechanism- | Unknown; no head-to-head trials at present
specific or device-specific
differences in therapeutic
efficacy (or safety)?

What signifies a “response” to | The current definition of response has been a 10
RDN? mmHg reduction in office blood pressure, but this
remains an area of active debate

What is the rate of In current studies, this has ranged from 70-90%
responsiveness to RDN at 6-12 months depending upon the definition of
therapies? response

How can we predict who will The most commonly observed predictor of response
have a blood pressure response | has been a higher pretreatment blood pressure
to RDN?

How effective is RDN when Reductions in ambulatory pressure have been less
compared with placebo than those of office blood pressure; awaiting the
therapy? results of randomised trials with masked (sham)
blinding

What should the ideal criteria | Consensus standards require resistant HTN

be for consideration of RDN despite therapy with 3 or more medications, one of
therapy? which is a diuretic, at maximal (tolerated) doses;
consideration of earlier initiation of RDN therapies
is an area of investigation

familiar with the technologies and practical application of the RDN
procedure itself, those who practise interventional cardiovascular
medicine would additionally be well served by becoming more
familiar with the preprocedural work-up and evaluation of patients
with resistant HTN. Although the scope of the present document by
Tsioufis et al is by design primarily limited to procedural aspects
of RDN, this document should be viewed in conjunction with other
existing consensus documents that are able to devote more attention
to the appropriate evaluation and management of resistant HTN as
a whole'”.

In order to understand which patients will benefit most from
RDN, we must familiarise ourselves better with the fundamentals
and pathophysiology of the HTN disease process itself. Increasingly,
we as proceduralists are asked to extend our knowledge beyond
technical skills alone and to participate actively in shared decision-
making with our patients and with other treating physicians (such as

hypertension specialists). If we are unable to transfer our expertise
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outside the procedural suite or catheterisation laboratory and into
the office-based treatment of our patients with HTN, we potentially
stand to compromise the overall clinical benefit of a highly effec-
tive therapy by misapplication of RDN to patients who may benefit
less from the procedure. As with any other therapeutic intervention
(particularly an invasive one), the most effective application of
RDN therapy will be observed when it is applied to the most appro-
priate candidates for the therapy: those with the most to gain, and

the least to lose.

Conflict of interest statement
The authors have no personal conflicts of interest to declare.
Institutional research grants have been provided to Columbia

University by Medtronic, Boston Scientific, and St. Jude Medical.

References

1. Mahfoud F, Luscher TF, Andersson B, Baumgartner I,
Cifkova R, Dimario C, Doevendans P, Fagard R, Fajadet J,
Komajda M, Lefevre T, Lotan C, Sievert H, Volpe M, Widimsky P,
Wijns W, Williams B, Windecker S, Witkowski A, Zeller T, Bohm M.
Expert consensus document from the European Society of Cardiology
on catheter-based renal denervation. Eur Heart J. 2013;34:2149-57.

2. Schlaich MP, Schmieder RE, Bakris G, Blankestijn PJ,
Bohm M, Campese VM, Francis DP, Grassi G, Hering D, Katholi R,
Kjeldsen S, Krum H, Mahfoud F, Mancia G, Messerli FH,
Narkiewicz K, Parati G, Rocha-Singh KJ, Ruilope LM, Rump LC,
Sica DA, Sobotka PA, Tsioufis C, Vonend O, Weber MA, Williams B,
Zeller T, Esler MD. International expert consensus statement: percu-
taneous transluminal renal denervation for the treatment of resistant
hypertension. J Am Coll Cardiol. 2013;62:2031-45.

3. Tsioufis C, Mahfoud F, Mancia G, Redon J, Damascelli B,
Zeller T, Schmieder R. What the interventionalist should know about
renal denervation in hypertensive patients: a position paper by the
ESH WG on the interventional treatment of hypertension.
Eurolntervention. 2014;9:1027-35.

4. Howard JP, Nowbar AN, Francis DP. Size of blood pressure
reduction from renal denervation: insights from meta-analysis of
antihypertensive drug trials of 4,121 patients with focus on trial
design: the CONVERGE report. Heart. 2013;99:1579-87.

5. Mahfoud F, Ukena C, Schmieder RE, Cremers B, Rump LC,
Vonend O, Weil J, Schmidt M, Hoppe UC, Zeller T, Bauer A, Ott C,
Blessing E, Sobotka PA, Krum H, Schlaich M, Esler M, Bohm M.
Ambulatory blood pressure changes after renal sympathetic den-
ervation in patients with resistant hypertension. Circulation.
2013;128:132-40.

6. Kandzari DE, Bhatt DL, Sobotka PA, O’Neill WW, Esler M,
Flack JM, Katzen BT, Leon MB, Massaro JM, Negoita M, Oparil S,
Rocha-Singh K, Straley C, Townsend RR, Bakris G. Catheter-based
renal denervation for resistant hypertension: rationale and design of
the SYMPLICITY HTN-3 Trial. Clin Cardiol. 2012;35:528-35.

m
=
=
=
=
=3
(1]
2
(1]
=
=
o
=
N
o
—
5
©
—
(=]
N
—_
'
—_
o
N
w




