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Do you agree with the 140 mm Hg systolic and 90 mm Hg
diastolic blood pressure (BP) target as listed in the
National Coverage Determination (NCD)?
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Advances in renal denervation (RDN) therapy have
resulted in FDA approval of the procedure for uncon-
trolled hypertension (HTN), with the NCD specifically
indicating use for patients with BPs > 140/90 mm Hg
while on medical therapy, despite contemporary
national guidelines defining uncontrolled BP as
> 130/80 mm Hg." This discrepancy is not without
merit, as most RDN trials included patients with BPs
well above 140/90 mm Hg. It is important to remem-
ber that RDN was initially developed and tested as
an adjunct procedure for patients with resistant or
difficult-to-control HTN, a fact that is recognized
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in both the NCD and guideline recommendations.
However, the important question is if patients with

BP > 140/90 mm Hg are likely to have therapies avail-
able to them that may lower their BP further without
the need for an invasive procedure. Specifically, lifestyle
modification and medication optimization need to be
aggressively pursued.? Lifestyle modification, including
factors such as achieving at least 150 minutes of mod-
erate-intensity exercise a week,? strong antihypertensive
medication adherence (defined as at least 80% adher-
ence),* and changes in diet, especially with reductions in
alcohol and salt intake,>® are rarely achieved by patients
before labeling them as uncontrolled.” These factors are
both less expensive, associated with lower risk, and have
additional health benefits beyond BP reduction than
those seen with RDN.

Conversely, an NCD that follows a less stringent
definition of uncontrolled HTN than current national
guidelines runs counter to the evidence from numerous
clinical trials that demonstrate that “lower is better”
when it comes to BP targets.® ' Withholding RDN, a



therapy with clear data on reducing BP, from patients
with BPs above target according to national guidelines
does a disservice to their long-term health. Additionally,
RDN may provide additional benefits beyond sim-

ply lowering BP and reducing cardiovascular risk.
Specifically, given the growing recognition of uncon-
trolled HTN as a major risk factor for the development
of cognitive impairment later in life, any intervention
that reduces BP to target will likely help to increase not
just the years in patients’ lives but the life in patients’
years."" As such, as additional data become available,
consideration should be given to revising the NCD to
include patients with BP > 130/80 mm Hg.
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How are you planning on documenting ambulatory BPs?
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As the Founding Director of an American Heart
Association (AHA)-certified Comprehensive
Hypertension Center at the University of Miami, we
approach ambulatory BP not simply as a measurement,
but as a physiologic signal that informs both patient
selection and therapeutic response in RDN. All patients
evaluated in our center, including those considered for
RDN, undergo a comprehensive assessment integrating
biochemical and physiologic profiling. This includes char-
acterization of salt sensitivity, aldosterone-related physi-
ology, and, critically, 24-hour BP behavior.

The decision to proceed with RDN is made within a
multidisciplinary framework involving HTN specialists

and interventional cardiology, ensuring that candidacy
reflects underlying biology rather than BP values alone.
Ambulatory BP monitoring (ABPM) is foundational to

this model. We perform 24-hour ABPM in essentially all
patients, using cuffless wearable technology in approxi-
mately 98% of cases and conventional cuff-based systems
in a small minority (approximately 2%) when clinically
indicated. Importantly, our interpretation extends beyond
mean BP values. We analyze dynamic physiologic patterns,
including circadian variation and the relationship between
systolic BP and heart rate across the 24-hour cycle. Because
both are modulated by sympathetic tone, their temporal
behavior, particularly during daytime periods, provides
insight into the neurogenic contribution to HTN and helps
contextualize expected response to RDN.

After RDN, we emphasize that response is heteroge-
neous and time dependent. Some patients demonstrate
early reductions within weeks, whereas others have a
delayed trajectory. Accordingly, we avoid premature
conclusions based on early measurements. Patients are
instructed to perform structured home BP monitor-
ing, typically twice daily under standardized conditions.
Education is practical and focused, emphasizing technique,
consistency, and minimizing variability. We repeat ABPM
at 1 to 3 months after the procedure, guided by clinical
context and symptoms. As patients transition into lon-
gitudinal follow-up, including those now beyond their
first year, we perform repeat ABPM approximately every
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6 months to assess durability and evolving physiologic
patterns. Home BP logs provide complementary informa-
tion but are interpreted within the physiologic framework
established by ABPM.

Ultimately, the goal is not only to document BP reduc-
tion, but to understand how RDN transforms BP physiol-
ogy over the full 24-hour cycle, advancing a more precise
and individualized model of care.

How is your institution or practice planning to accommodate
the requirement of seeing patients at least three times in

6 months?
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The surge of public interest in RDN has done more
than elevate a new technology—it has forced health
systems to rethink how HTN care is organized. RDN has
become a catalyst, pushing programs away from sin-
gle-physician dependence and toward multidisciplinary,
scalable models that can support true longitudinal care.

When | joined Ascension St. Vincent Heart Center,
our resistant HTN efforts were largely anchored by Dr.
Bigelow, who managed everything from case adjudica-
tion to long-term follow-up. His work was outstanding,
but scalability in this model is challenging. Together, we
set out to redesign the program into a team-based struc-
ture capable of meeting rising demand and delivering
consistent, high-quality care.

BUILDING ALIGNMENT AROUND THE NEED
Our first step was creating institutional alignment.
Market-specific data made the case clear: uncontrolled
HTN was driving acute hypertensive admissions, contrib-
uting to heart failure readmissions, and adding avoidable
strain on hospital resources. These insights helped secure
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support for a dedicated HTN center with defined roles,
reliable diagnostics, and a clear pathway to RDN when
appropriate.

A PURPOSE-BUILT, MULTIDISCIPLINARY
MODEL
The developing program centers on four elements
(Figure 1):
+ Interventional cardiology leadership for procedural
evaluation and RDN therapy
+ Noninvasive HTN expertise to anchor longitudinal
management
+ A dedicated HTN navigator team—in our case, an
advanced practice provider and outpatient pharma-
cist—to drive medication titration, home BP reliabil-
ity, and 24-hour ABPM coordination
« Intentional workflows that route patients into the
HTN program rather than dispersing them across
general cardiology clinics
Establishing 24-hour ABPM capability was particu-
larly important, both for diagnostic accuracy and for
progressing toward AHA Comprehensive Hypertension
Center accreditation.

EARLY SIGNALS OF IMPACT

Although the infrastructure requires investment,
early returns have been encouraging. Public enthusiasm
for RDN has expanded our referral base beyond our
own system. More importantly, we are seeing fewer
admissions for acute hypertensive crises—hospitaliza-
tions that consume bed capacity without contributing
to procedural throughput.

VISIT CADENCE: BEYOND CMS MINIMUMS
The Center for Medicare & Medicaid’s (CMS’s) updated
NCD allows two of the three required pre-RDN visits to
be virtual. In practice, a high-functioning HTN program
far exceeds this minimum. Early titration often requires
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multiple touchpoints per month,
with visit frequency tapering (either
through in-person encounters, virtu-
al visits, or asynchronous care deliv- '
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Figure 1. A comprehensive team-based approach to managing RDN patients.

Are additional data needed to drive adoption of RDN in
HTN centers in the United States?
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Currently, we are in a stable place with RDN
since approval by the FDA in November 2023.
Although widespread reimbursement is still a
need, the CMS announcement of an NCD in
October 2025 has helped secure coverage for
all our Medicare patients (both traditional and
Medicare Advantage), which makes up nearly half
of my practice, and more private payers are com-
ing on every week. In addition, RDN was included
in the recent American College of Cardiology
(ACC)/AHA HTN guidelines," making it one of
the only invasive therapies recommended for
managing uncontrolled HTN.

Now is an important time to plan for the
future and determine unmet needs to help fulfill
unanswered questions and secure more evidence
of our patients and clinicians, in particular for
areas where we have limited or no data. One of
the most common questions that comes up clini-
cally is how to manage patients with chronic kid-
ney disease. Currently, the instructions for use for
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RDN excludes patients with a glomerular filtration rate
(GFR) < 40-45 mL/min/1.73 m?, as these patients were
excluded from the pivotal trials. However, increasing
experience outside the United States has shown prom-
ising outcomes for this patient population, both for BP
reduction and stabilization of kidney function. As this
is a well-represented patient group among those with
uncontrolled HTN and one that has a significant need
for nonpharmacologic options in addition to medica-
tions, more data are needed, in particular in the United
States and ideally with a path to revising current indica-
tions to include those with lower GFRs.

Also, questions remain about efficacy of RDN in
patients with isolated systolic HTN (ISH). This BP phe-
notype is particularly present among older patients and
can be challenging to manage. Although data are sup-
portive of the efficacy of RDN in patients with ISH out-
side the United States, we still need more data to sup-
port RDN as a therapeutic option, in particular as these
patients are currently not included in the CMS NCD.

Lastly, there has been a persistent call for outcomes
data to demonstrate that RDN not only reduces BP but

also leads to improved cardiovascular event outcomes.
These trials are challenging to run due to the need to
enrich patients for cardiovascular events, follow patients
for a substantial number of years, and control for other
variables outside of RDN during this time that may also
influence cardiovascular outcomes. Notably, both lipid
and BP pharmacotherapies are not required to show clin-
ical event reduction for similar reasons in pivotal trials.

However, these events and more can be ascertained
in real-world data registries, which couple both on-
and off-label RDN utilization, higher-risk patients than
observed in clinical trials, and larger patient numbers
to allow for analyzing clinical events. The new Smith
Center RDN Registry as part of the ACC’s National
Cardiovascular Data Registry aims to accomplish this
and can help add evidence to many of the remaining
questions not addressed in the pivotal trials.
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What are key lessons that RDN operators in the
United States can learn from the European experience?
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European experience with RDN shows that proce-
dural success depends on careful patient selection.
True resistant HTN must be confirmed, typically using
ABPM to exclude white coat effects and document
persistently elevated out-of-office BP. Optimized
pharmacologic therapy and lifestyle measures should
also be ensured before considering an interventional
strategy.'?
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LESSON 1: RIGOROUS PATIENT SELECTION
AND MULTIDISCIPLINARY EVALUATION

In many European centers, RDN candidacy is deter-
mined through multidisciplinary evaluation involving HTN
specialists and experienced interventionalists. This model
promotes shared decision-making and reduces inappropri-
ate referrals. The 2024 AHA Scientific Statement empha-
sizes that institutions performing RDN should provide a
multidisciplinary team approach, including clinicians who
screen patients, refer appropriate candidates, and man-
age HTN after the procedure.! The 2023 European Society
of Cardiology/European Association of Percutaneous
Cardiovascular Interventions consensus statement simi-
larly recommends multidisciplinary HTN teams involving
HTN experts and interventionalists to evaluate the indica-
tion and facilitate the RDN procedure.??

Early registry data and trials showed that patient- and
physician-related biases contributed to overestima-
tion of treatment effects during early adoption. Later
analyses confirmed that rigorous selection criteria are
essential to identify patients most likely to benefit from
sympathetic modulation.™



LESSON 2: OPERATOR TRAINING AND
PROCEDURAL STANDARDIZATION

A second key lesson concerns operator expertise and
procedural standardization. European centers generally
require experience in renal artery interventions and device-
specific RDN training. Because renal sympathetic nerves
are heterogeneously distributed, anatomically comprehen-
sive ablation is necessary for consistent BP reduction.

The 2023 Society for Cardiovascular Angiography &
Interventions position statement outlines recommenda-
tions for operator competence and training pathways.
Interventional cardiologists performing RDN should
demonstrate proficiency in renal interventions and
device-specific techniques. Operators with prior endo-
vascular experience are advised to complete at least
five proctored RDN cases per approved device, whereas
those without endovascular privileges should perform
10 supervised renovascular procedures before entering
the proctorship phase.’

For radiofrequency systems, standardized treatment
of distal main renal arteries, major side branches, and
accessory arteries is central to effective denervation,
as procedural success cannot be assessed in real time.
Ultrasound-based systems use circumferential energy
delivery in appropriately sized main renal arteries to
achieve deeper perivascular nerve disruption.

European practice also emphasizes readiness to man-
age complications such as renal artery dissection or ste-
nosis and monitoring of renal function, improving safety
and reproducibility of RDN programs.®

LESSON 3: EVIDENCE-BASED
IMPLEMENTATION

Europe’s early experience with rapid dissemination of
RDN highlighted the risks of premature adoption. Initial
enthusiasm was followed by neutral findings in rigor-
ously designed trials, prompting reassessment of patient
selection and methodology.*

Subsequent sham-controlled investigations—includ-
ing SYMPLICITY HTN-3 and later contemporary trials—
demonstrated that RDN provides modest but clinically
meaningful BP reductions when applied to appropri-
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ately selected patients under standardized conditions.
Long-term follow-up of SYMPLICITY HTN-3 showed
that patients undergoing RDN spent 189 days within
the therapeutic BP range over 36 months compared
with 94 days in the sham control group, with low and
similar safety event rates.®

More recent trials including SPYRAL HTN-ON MED
and the RADIANCE program confirmed the efficacy and
safety of RDN. A systematic review and meta-analysis
further showed significant reductions in ambulatory
systolic BP in randomized sham-controlled trials up to
36 months and in observational studies up to 10 years
without adverse effects on renal function.”

For United States operators, the takeaway is to
approach growth thoughtfully, favoring a structured,
evidence-based implementation strategy. Engaging
in registry participation, following consensus recom-
mendations, and supporting ongoing research are all
valuable steps to further refine patient selection and
enhance procedural outcomes.™

CONCLUSION

The European RDN experience shows that innovation
must be combined with scientific rigor. Careful patient
selection, multidisciplinary evaluation, structured opera-
tor training, procedural standardization, and adherence
to high-level evidence are essential for safe and effective
implementation of RDN. ®
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