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1 Introduction

This is an Executive Summary for the General Issues Panel Meeting on Clinical Evaluation of
Device-Based Hypertension Therapies. This panel is being held for the Committee to discuss and
make recommendation on the pre-market clinical trial design, post-approval study (PAS) design,
indications and labeling for device-based hypertension treatments. Specifically, the Committee
will be asked to make recommendation on the patient population, clinical trial safety and
effectiveness endpoints and margins, and factors important to patients and clinicians regarding
the potential benefits and risks associated with these technologies.

The Executive Summary provides a discussion of the general history of hypertension treatments,
publicly available clinical data on device-based therapies, specific considerations regarding the
clinical trial design and endpoints, and current thinking from the Food and Drug Administration
(FDA or “the Agency”) on this information. The Panel’s review and discussion of the
information will inform the Agency’s recommendations in terms of appropriate clinical trial
design, benefit-risk profile, post-approval requirements, and device labeling.

2 Overview of Hypertension

The study, diagnosis and treatment of hypertension (HTN) gained attention as observational
studies conducted over the last century have demonstrated associations between high blood
pressure and the long-term risks of cardiovascular disease. While the effects of hypertension
were initially theorized after review of surgical sympathectomies in the 1930s and 40s, the
analysis of the large scale observational NIH Framingham Heart Study launched in 1948
provided additional evidence of the negative impacts of high blood pressure.* The resulting
analyses from the Framingham study, as well as other large scale observational studies, have
continued to demonstrate evidence that high blood pressure maintains a continuous graded
association with an increased risk of fatal and nonfatal stroke, ischemic heart disease, heart
failure, and noncardiac vascular disease.? Specifically, a 2002 meta-analysis demonstrated that a
20 mmHg higher systolic blood pressure and 10 mmHg higher diastolic blood pressure are
associated with doubling of the lifetime risk of death from stroke, heart disease, other vascular
disease.®* A 2014 observational study analyzed the data from 1.25 million adult patients >30
years of age to determine associations of increased clinically-measured blood pressure with 12
acute and chronic cardiovascular diseases and lifetime risks. ® The authors explain that higher
systolic blood pressures and diastolic pressures were associated with an increased risk of

! Dawber TR. The Framingham Study: The Epidemiology of Atherosclerotic Disease. Cambridge, MA: Harvard
University Press; 1980.

2 Carey RM, et al. Prevention and Control of Hypertension: JACC Health Promotion Series. J Am Coll Cardiol.
2018;72(11):1278-93

3 Lewington S, et al. Age-specific relevance of usual blood pressure to vascular mortality: a meta-analysis of
individual data for one million adults in 61 prospective studies. Lancet. 2002;360(9349):1903-13.

4 Whelton PK, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/INMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation.
2018;138(17):e484-e594.

5> Rapsomaniki E, et al. Blood pressure and incidence of twelve cardiovascular diseases: lifetime risks, healthy life-
years lost, and age-specific associations in 1.25 million people. Lancet. 2014;383(9932):1899-911.
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cardiovascular disease incidence and angina, myocardial infarction, heart failure, stroke,

peripheral artery disease, and abdominal aortic aneurysm, each evaluated separately.

Hypertension has a high prevalence in the U.S., in which the National Health and Nutrition
Examination Survey (NHANES) collected between 2011-2014 estimated that 31.3% of the
population 18 years old or over has hypertension using a cut-off pressure of >140/90 mm.°
Similarly, the latest NHANES data collected over a two-year period from 2015-2016 also report

a high prevalence of 32.1%." However, the new 2017 American College of Cardiology

(ACC)/American Heart Association (AHA) hypertension clinical practice guidelines have
modified the definition of hypertension to a lower cut-off pressure of >130/80 mm, which is
expected to increase the prevalence to 45.6% (103.3 million people).*®

2.1 Defining Hypertension

Practice guidelines continue to be developed and revised every few years in order to provide
awareness, prevention recommendations, and treatment strategies to control high blood pressure.
As discussed above, the new 2017 ACC/AHA practice guidelines have reclassified the definition
of high blood pressure as compared to the previous guidelines established in the 2003 JNC7 and
2014 JNCS8 reports.>1% The new ACC/AHA guidelines continue to stratify blood pressure into

four levels on the basis of average systolic and diastolic blood pressures (SBP and DBP)

measured in a healthcare setting (office pressures): normal, elevated, and Stage 1 or 2
hypertension as detailed in Table 1 below.*%0

Table 1: Comparison of Guideline Classification of Blood Pressure in Adults*®*

AHA/ACC SBP DBP JNC 7/JNC 8 SBP DBP
Category Category
Normal <120 mmHg AND | <80 mmHg Normal <120 mmHg AND | <80 mmHg
Elevated 120-129 mmHg | AND | <80 mmHg Pre-Hypertension 120-139 mmHg | OR | 80-89 mmHg
Hypertension Hypertension
Stage 1 130-139 mmHg OR | 80-89 mmHg Stage 1 140-159 mmHg | OR | 90-99 mmHg
Stage 2 > 140 mmHg OR | >90 mmHg Stage 2 > 160 mmHg OR | >100 mmHg

According to the cited 2011-2014 NHANES survey, while prevalence of hypertension remains
high, at least half of the adults with hypertension are considered controlled, in which the systolic
blood pressure is less than 140 mmHg and diastolic blood pressure is less than 90 mmHg among
those with hypertension.® Historically, the prevalence of controlled hypertension measured by
the NHANES surveys increased from 31.5% for 1999-2000 to 53.3% for 2009-2010 but has not
significantly changed during the more recent period from 2013-2014 or from 2015-2016."

5Yoon SS, et al. Hypertension prevalence and control among adults: United States, 2011-2014. NCHS data brief,
no 220. Hyattsville, MD: National Center for Health Statistics. 2015.
" Fryar CD, et al. Hypertension prevalence and control among adults: United States, 2015-2016. NCHS data brief,
no 289. Hyattsville, MD: National Center for Health Statistics. 2017

8 Muntner P, et al. Potential US Population Impact of the 2017 ACC/AHA High Blood Pressure Guideline.

Circulation. 2018;137(2):109-18.
9 Chobanian AV, et al. Seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. Hypertension. 2003;42(6):1206-52.
10 James PA, et al. 2014 evidence-based guideline for the management of high blood pressure in adults: report from
the panel members appointed to the Eighth Joint National Committee (JNC 8). JAMA. 2014;311(5):507-20.
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The 2017 ACC/AHA blood pressure guidelines recommend pharmacological antihypertensive
treatment based on a combination of high blood pressure and absolute risk of cardiovascular
disease (CVD), defined as coronary heart disease (CHD), heart failure (HF), and stroke.
Pharmacological treatment is recommended for adults with SBP between 130-139 mmHg or
DBP between 80-89 mmHg if they have a history of CVD, diabetes, and chronic kidney disease,
or a 10-year predicted CVD risk >10% or age >65 years. * Additionally, pharmacological
treatment is recommended for adults with SBP >140 mmHg or DBP >90 mmHg, even if the
patients have no history of CVD, and an estimated 10-year atherosclerotic cardiovascular disease
(ASCVD) risk <10%.*

While the new 2017 ACC/AHA guidelines have increased the proportion of adults in the U.S.
that are considered hypertensive, the number of patients who are recommended pharmacological
antihypertensive treatment is only expected to increase by 1.9% as compared to JNC7 guidelines
and 5.1% as compared to JNC8.8 A comparison of the blood pressure levels in the 2017
ACC/AHA, JNC7, and JNC8 guidelines used to define hypertension, recommend
antihypertensive medication, and define the treatment goal is provided in Table 2 below.®

Table 2: Comparison of ACC/AHA 2017, JNC7, and JNC8 Blood Pressure Levels Used to
Define Hypertension and Treatment Approach?®

Guideling — Definition of hypertension
2017 ACC/AHA INC7 JNC8 panel member report

Systolic blood pressure, mm Hg

General population > 130 > 140 > 140

>60 years of age without diabetes or CKD _ > 150
Diastolic blood pressure, mm Hg

General population >80 =90 =90

Guideline — Reconunended antihypertensive medication
2017 ACC/AHA JNC7 JNCS panel member report

Systolic blood pressure, mm Hg

General population > 140 > 140 > 140

Diabetes or CKD >130 >130 > 140

High cardiovascular disease risk’ =130

Age > 65 years > 130

>60 years of age without diabetes or CKD =150
Diastolic blood pressure, mm Hg

General population =90 =90 =90

Diabetes or CKD =80 > 80

High cardiovascular disease risk’ =80

Guideline — Treatment goal among those taking antihypertensive medication

Systolic blood pressure. mm Hg

General population <130 <140 <140

Age > 65 years

Diabetes or CKD <130 <140

>60 years of age without diabetes or CKD <150
Diastolic blood pressure, mm Hg

General population < 80 <90 <90

Diabetes or CKD <80 I

_ No specific blood pressure threshold is provided in the guideline for this population. The other thresholds listed from the guideline should
be applied. as appropriate.
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The American College of Physicians (ACP) and the American Academy of Family Physicians
(AAFP) have provided statements explaining that they have not endorsed the new ACC/AHA
Guidelines.'*2 While the ACP acknowledges the emphasis placed on blood pressure
measurement technique and lifestyle modifications, they are concerned regarding the expansion
of the hypertensive definition, particularly the initiation of pharmacologic therapy in
hypertensive and pre-hypertensive patients in a broad population of older adults.*! The ACP
explains that there is a lack of consistent evidence of benefit for treating older adults to achieve
the 130 mmHg SBP target, including those with diabetes or kidney disease; the trial findings
used to support the recommendations may overestimate the benefits and underestimate the harms
of treating the broader primary care population to the lower blood pressure target; there is a lack
of evidence from randomized clinical trials (RCTs) to support targeting DBP < 80 mmHg; and
that the lower SBP targets should coincide with clinical practice which allows for physician
discretion to consider a patient's risk profile, susceptibility to adverse effects, and treatment
preferences.!* The AAFP continues to support the JNC8 guidelines, as they are concerned that
the development of the over 100 recommendations in the 2017 ACC/AHA guidelines only used a
systematic review of the evidence for four of the key questions.!? Although the systematic
review used by the guidelines suggested a small benefit for lower treatment targets for reducing
cardiovascular events, the AAFP and ACP expressed concern that there was no benefit observed
in all-cause mortality, cardiovascular disease mortality, myocardial infarction, and renal events.?
As such, the AAFP and ACP recommend considering treatment to lower targets for some
patients in the context of shared decision-making.*? Specifically, the ACP and AAFP have
released 2018 hypertension guidelines focusing on the treatment of hypertension in adults aged
60 years or older, in which the core recommendation for this patient population is initiation of
treatment in those with persistent SBP at or above 150 mmHg to achieve a target SBP < 150
mmHg to reduce the risk of mortality, stroke and cardiac events. 3

The majority of the differences between the guidelines are related to the definition of
hypertension and the treatment goals for the population. Antihypertensive pharmacotherapy
continues to be an important treatment method. A variety of clinical studies in the 1990s were
designed to evaluate the effects of various types of antihypertensive medications on mortality
and major cardiovascular morbidity in several populations. In efforts to align these studies, in
1995 a collaboration formed between principal investigators of major trials of antihypertensive
medications, called the Blood Pressure Lowering Treatment Trialists' Collaboration (BPLTTC),
in which they agreed to prospectively plan to analyze the combined results from individual
studies to provide sufficient statistical power to detect differences in the effects of various
antihypertensive medications on major cardiovascular outcomes.* The resulting series of
analyses were presented in a series of publications; the first cycle published in 2000 included

1 Wilt TJ, et al. Hypertension Limbo: Balancing Benefits, Harms, and Patient Preferences Before We Lower the Bar
on Blood Pressure. Ann Intern Med. 2018;168(5):369-70.

12 Crawford C. AAFP Decides to Not Endorse AHA/ACC Hypertension Guideline. 2018.

13 Qaseem A, et al. Pharmacologic Treatment of Hypertension in Adults Aged 60 Years or Older to Higher Versus
Lower Blood Pressure Targets: A Clinical Practice Guideline From the American College of Physicians and the
American Academy of Family Physicians. Ann Intern Med. 2017;166(6):430-7.

14 Protocol for prospective collaborative overviews of major randomized trials of blood-pressure-lowering
treatments. World Health Organization-International Society of Hypertension Blood Pressure Lowering Treatment
Trialists' Collaboration. J Hypertens. 1998;16(2):127-37.
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analysis of data from n=74,696 patients in 15 studies, while the second cycle published in 2003
analyzed data from n=162,341 patients in 29 studies.'>® Overall, these analyses demonstrated
that the relative risks of total major cardiovascular events were reduced by the antihypertensive
medication regimens, with no significant differences in events between drug classes, including
angiotensin-converting enzyme (ACE) inhibitors, calcium antagonists, or diuretics or beta
blockers.

More recent analyses by the collaboration have aimed to analyze whether the magnitude of
cardiovascular major event risk reduction by blood pressure lowering varies according to
baseline blood pressures or baseline cardiovascular risk.1"!8 The most recent 2018 analysis by
the collaborative effort has compared the outcomes from blood pressure-lowering treatment
strategy based on predicted cardiovascular risk with one based on SBP level.!® Using data
collected from the collaboration from 1995 to 2013, spanning 11 trials consisting of 47,872
participants, the authors noted that the use of the cardiovascular risk approach resulted in more
avoidance of cardiovascular events over a 5-year period as compared with the SBP strategy;
specifically for participants with SBP between 150 to 170 mmHg or a 5-year CVD risk between
7.5% to 15%. However, the authors continue to support further study of this approach as they
acknowledge that the analysis was limited by the short duration of the studies and the specific
risk algorithm used.*®

The ongoing evolution of the clinical definition of hypertension and the guidelines for treatment
based on new information can be an important factor when designing clinical studies evaluating
hypertension treatments and comparing results across studies. Despite any such changes over
time, there is a consistently accepted view that blood pressure above the normal physiological
range increases the risk for cardiovascular events.

2.2 Etiology and Current Treatment

Hypertension has a complex and varied etiology. The majority of hypertension cases are termed
primary (essential) hypertension and may originate from a combination of genetic,
environmental, and social determinants.>* Hypertension has been found to be a complex
polygenic disorder as a variety of genes or gene combinations influence the occurrence of high
blood pressure. 2 Currently, the collective effect of all blood pressure genetic variants identified
through genome-wide association studies accounts for only a small proportion of phenotypic
variation, and as such, additional studies are needed to better link genetic expression to the

15 Neal B, et al. Effects of ACE inhibitors, calcium antagonists, and other blood-pressure-lowering drugs: results of
prospectively designed overviews of randomised trials. Blood Pressure Lowering Treatment Trialists' Collaboration.
Lancet. 2000;356(9246):1955-64.

18 Turnbull F, et al. Effects of different blood-pressure-lowering regimens on major cardiovascular events: results of
prospectively-designed overviews of randomised trials. Lancet. 2003;362(9395):1527-35.

17 Czernichow S, et al. The effects of blood pressure reduction and of different blood pressure-lowering regimens on
major cardiovascular events according to baseline blood pressure: meta-analysis of randomized trials. J Hypertens.
2011;29(1):4-16.

18 Blood pressure-lowering treatment based on cardiovascular risk: a meta-analysis of individual patient data.
Lancet. 2014;384(9943):591-8.

19 Karmali KN, et al. Blood pressure-lowering treatment strategies based on cardiovascular risk versus blood
pressure: A meta-analysis of individual participant data. PL0oS medicine. 2018;15(3):e1002538-¢.
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variation of the disease and disease risk.* Environmental risk factors compose well-known
lifestyle behaviors that promote blood pressure elevation and hypertension, such as an unhealthy
diet, weight gain leading to overweight/obesity, poor physical activity, and excessive alcohol
consumption.* Social determinants include the socioeconomic factors that may affect
cardiovascular health, including the circumstances in which people live and the systems used to
diagnose, treat, and prevent illness.?% In the U.S., a strong association exists between social
determinants of health and hypertension, especially in minority populations, economically
deprived neighborhoods, and in certain geographic areas such as in the Southeast.???2 Qverall,
these factors are important considerations towards the study and diagnosis of the hypertension
diseases as well as for creating a suitable treatment plan for the patients.

While the majority of cases of hypertension are considered primary, the disease can be attributed
to a specific, sometimes remediable cause for approximately 10% of adults with hypertension.*
There are a variety of causes for secondary hypertension, in which the most common causes
include renal parenchymal disease, renovascular disease, primary aldosteronism, obstructive
sleep apnea, and drug/alcohol induced disease. However, these causes are linked to specific
recommended diagnostic screening tests and may treatable to achieve blood pressure control or
normalization of the blood pressure.*2

The most common medication therapies used for hypertension include thiazide diuretics,
angiotensin-converting enzyme (ACE) inhibitors, angiotensin Il receptor blockers (ARBs), and
calcium channel blockers (CCBs). Although numerous medication classes exist, these
medications are considered “primary agents” and preferentially used as they have demonstrated
the ability to reduce clinical events.* Secondary agents may also be used in the treatment of
patients; however, it remains unclear whether these agents reduce cardiovascular events to an
extent similar to that of the primary agents or may have safety or tolerability concerns that
preclude their primary use.* Clinical determination of a treatment regimen is typically based on
the etiology of the patients hypertension, as well as their comorbidities and previous medical
history.

For initial treatment of high blood pressure, consideration of strategies includes selection of the
class of medications as well as determining whether combination therapy with multiple agents
should be employed. Patient specific factors including age, concurrent medications, drug
interactions, the overall treatment regimen, out-of-pocket costs, and comorbidities may also be
considered as part of the selection of the treatment strategy.* Additional factors that may affect a
patient’s treatment choice may also include the negative impact of their medication regimen due
to side effects or dislike of pills that may lead to poor adherence, which is defined by the 2017
ACC/AHA guidelines as not following recommended medical or health advice, including failure
to “persist” with medications.* Therefore, a device-based solution may provide added benefit in
these patients.

20 Havranek EP, et al. Social Determinants of Risk and Outcomes for Cardiovascular Disease: A Scientific
Statement From the American Heart Association. Circulation. 2015;132(9):873-98.

2L Rodriguez F, et al. Hypertension in minority populations: new guidelines and emerging concepts. Adv Chronic
Kidney Dis. 2015;22(2):145-53.

22 Kershaw KN, et al. Geographic variation in hypertension prevalence among blacks and whites: the multi-ethnic
study of atherosclerosis. Am J Hypertens. 2010;23(1):46-53.
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3 Device Targets to Treat Hypertension

Based on the complex physiology associated with controlling blood pressure, current clinical
studies for devices have focused on a variety of treatment targets—reducing or attenuating
sympathetic activity (e.g., renal nerves, carotid body), stimulating parasympathetic activity (e.g.
carotid baroreceptor), or modifying hemodynamics, as shown in Figure 1.232* Each paradigm or
device design has its own specific advantages and risks. These will be discussed further in this
section and below under clinical trial design. A comparative summary of the emerging device
technologies is also provided after a description of these technologies in Table 3 below.?®

Figure 1: Graphical Illustration of Sympathetic Contribution to Hypertension?*
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3.1 Surgical Sympathectomy and Renal Denervation
3.1.1 Lessons from Surgical Sympathectomy

Sympathetic afferent fibers originate in the kidneys and travel to the midbrain, regulating
sympathetic outflow and stimulating the sympathetic nervous system (SNS) in response to renal
injury. Efferent sympathetic renal nerves arise in the brain, travel down the spinal cord and reach
the kidneys by coursing through the sympathetic ganglia. From there the efferent fibers reach the

23 Ng FL, et al. Device-based Therapy for Hypertension. Curr Hypertens Rep. 2016;18(8):61.
24 Victor RG. Carotid baroreflex activation therapy for resistant hypertension. Nat Rev Cardiol. 2015;12(8):451-63.
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kidneys via nerves that run on the adventitia of the renal arteries and in the adjacent peri-
adventitial tissues of the retroperitoneum. Stimulation of the renal efferent fibers produce renal
vasoconstriction, directing releasing norepinephrine, which causes the renal epithelial cells to
retain sodium and water. In addition, adrenergic mediated hemodynamic changes also elevate the
blood pressure. Stimulation of the renal efferent sympathetic fibers acts conversely, to reduce the
blood pressure.

Mayo clinic neurosurgeon A.W. Adson was the first to treat malignant hypertension by bilateral
renal surgical denervation in 1925. The therapeutic effect for his first patient was minimal, but
the case demonstrated that renal function was not adversely impacted. As experience with
surgical sympathectomy was acquired, the pioneering surgeons of that era realized that renal
denervation (RDN) done via renal decapsulation or resection of tissue along the renal arteries
alone had a relatively modest and short-lived effect. More radical forms of surgical
sympathectomy were developed. In the early 1930’s neurosurgeon Max Peet at the University of
Michigan described and popularized the procedure of thoraco-lumbar or supradiaphragmatic
splanchnicectomy.? The dorsal sympathetic ganglion from T9 to T12 were removed via
synchronous, extrapleural exposures through the bed of the 11th ribs. If the anatomy was
favorable, sometimes surgeons could resect the upper two lumbar ganglia and the T8 ganglia as
well.

For the several decades, bilateral thoracolumbar sympathectomy became the treatment of choice
for thousands of patients with severe hypertension who failed to respond to a salt restricted diet
and the very limited pharmacologic options of the times. Well-documented large case series from
the hypertension centers of excellence of that day resulted in number of key observations and
lessons learned. Hoobler et al. reported on the 10 to 18-month follow-up of 338 hypertensive
subjects treated with bilateral splanchnicectomy and 79 similar subjects who declined
intervention.?® The operative mortality was 3.4%. Roughly a third of the surgical patients had a
decrease in DBP of over 20 mmHg, a third had DBP reductions of 0 to 20 mm, and BP increased
in the remaining third of subjects. The results indicated that while 67% of treated subjects had
reduction in DBP of 20mm or more at 9 days post-op, that rate fell to 32% at one year.

In 1953, Smithwick and Thompson reported on the outcomes of 1266 cases treated with a more
extensive two stage transdiaphragmatic thoracolumbar splanchnicectomy (T8/9 through L1/2)
who had between 5 and 14 years of follow-up.?” Overall, operative mortality was 2.5%. The
surgical group was compared to a simultaneous group of 467 subjects who declined the
operation. Patients were analyzed in four subgroups, depending on the severity of their
hypertension. Overall, the mortality at 5 years was 54% for those treated medically and 19% in
the sympathectomy group. Mortality was significantly less in all four subgroups for the patients
who opted for surgery with Chi-squared analysis, though the most advanced group had the least
benefit. Approximately 45% of living operated patients had a significant lowering of basal blood

% Isberg EM, Peet MM. The role of surgical treatment in the management of hypertension. South Med J.
1946;39(12):966-70.

% Hoobler SW, et al. The effects of splanchnicectomy on the blood pressure in hypertension; a controlled study.
Circulation. 1951;4(2):173-83.

2’Smithwick RH, et al. Splanchnicectomy for essential hypertension; results in 1,266 cases. J Am Med Assoc.
1953;152(16):1501-4.

FDA Executive Summary Page 11 of 41



General Issues Panel — Clinical Evaluation of Anti-Hypertensive Devices

pressure in years 1 through 5, while the other 55% had no change or an increase in blood
pressure.

The lessons learned and the uncertainties arising from the historical experience with surgical
sympathectomy for hypertension are important to remember as contemporary efforts focus on
accomplishing renal denervation in a variety of less invasive ways. While these early studies
suggest potential benefits in a complex patient population for both decreased blood pressure and
improved mortality, the results also suggest that it is challenging to predict in advance which
patients may benefit from renal sympathectomy. Variations in the extent of denervation achieved
did appear to affect the procedural outcome. Patients with impaired renal function,
macrovascular occlusive disease, and significant heart failure did not benefit from renal
denervation. Additionally, the durability of the benefit remains unclear as many subjects
experienced only a temporary drop in blood pressure.

3.1.2 Renal Denervation

Renal denervation has emerged as an interventional approach to applying the lessons learned
from the historical surgical sympathectomy experience. The procedure is designed to attenuate
the kidney’s sympathetic activity by ablating the peri-arterial adventitial afferent and efferent
renal nerves outside the renal artery using various methods such as radiofrequency or ultrasonic
energy, or chemical neurotoxins (e.g., ethanol, guanethidine).?® The currently published
technologies utilize intraarterial catheters to deliver the energy through the arterial wall, catheters
to deliver neurotoxins in the peri-vascular space containing the nerves, transurethral catheters
designed to ablate the renal pelvis, or external devices focusing the energy around the renal
artery. By reducing sympathetic nerve signaling, these technologies aim to reduce renin
secretion, as well as initiate renal vasodilatation and sodium excretion.?® Considering the location
of the target nerves, these technologies pose the risk of potential damage to the kidney, tissues
surrounding the renal artery, or the renal artery itself.

The initial proof 