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BRIEF
ANSWERS 
TO SPECIFIC 
CLINICAL 
QUESTIONS

Should my patients with 
hypertension be referred
for renal denervation?

Q:

Maybe. Select patients should be referred 
after informed and shared decision-making.

Patients with treatment-resistant hypertension or 
intolerance to further medication adjustments may 
be suitable candidates for renal denervation, as it 
demonstrates a blood pressure (BP)-lowering effect 
of 5 to 7 mm Hg, comparable to the effect of adding 
another antihypertensive agent (Figure 1).1–5 Two 
renal denervation systems—ultrasound and radiofre-
quency based—are currently approved by the US Food 
and Drug Administration.6,7 The European Society 
of Hypertension updated guidelines8 state that renal 
denervation is a consideration for true treatment-
resistant hypertension and for patients with drug intol-
erances and an estimated glomerular fi ltration rate 
(eGFR) greater than 40 mL/minute/1.73 m2.

 ■ SETTING EXPECTATIONS, RULING OUT 
PSEUDORESISTANCE

It is important to discuss with patients that renal dener-
vation serves as an additional option in the antihy-
pertensive arsenal, but it does not cure hypertension. 
Discussions to set realistic expectations surrounding BP 
reduction should be had with the patient specifi cally 
regarding the need to continue diet and lifestyle mod-
ifi cations and most of their current pharmacotherapy. 
The importance of shared decision-making is high-
lighted in these guidelines. 

Of note, apparent treatment-resistant hypertension 
is defi ned as uncontrolled BP (daytime mean systolic BP 
≥ 135 mm Hg) while taking at least 3 optimally dosed (or 
maximally tolerated) antihypertensive agents, includ-
ing a diuretic, or controlled hypertension requiring 4 

or more medications.9 When a patient presents with 
apparent treatment-resistant hypertension, it is critical 
to rule out pseudoresistance, as these patients may not 
require any further intervention. White coat hyper-
tension or white coat effect (higher BP in offi ce than 
at home) is ruled out by evaluating out-of-offi ce BP 
control. Other contributors to pseudoresistance include 
improper BP measurement, suboptimal pharmacother-
apy, and medication nonadherence.

 ■ TREATMENT ADHERENCE

In the SYMPATHY (Renal Sympathetic Denervation 
as a New Treatment for Therapy Resistant Hyperten-
sion) trial,10 investigators assessed renal denervation 
vs usual care and medication adherence. Physicians 
and participants were unaware of the adherence assess-
ment, circumventing the Hawthorne effect. Eighty 
percent of patients were not adherent to the prescribed 
regimen, with fewer medications detected than pre-
scribed; on average, 2 medications were detected in 
blood or urine samples as opposed to the 4 prescribed.10 
Ruzicka et al9 assessed treatment adherence via directly 
observed therapy in patients with apparent treatment-
resistant hypertension. Resistant hypertension resolved 
in 30% of patients.

Medication nonadherence can be quite challenging, 
particularly in patients with treatment-resistant hyper-
tension, as pill burden, complex regimens, comorbid con-
ditions, and medication side effects can all contribute. 
Tools to assess adherence include prescription fi ll rates 
and measuring medication concentration in the blood 
or urine. While not an exclusion for renal denervation, 
obtaining this information better informs the shared 
decision-making process. Interestingly enough, simply 
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informing patients of detected nonadherence can lead 
to behavioral changes (in up to 80% of patients)11 and 
reduce BP by up to 46/26 mm Hg.12 Other strategies such 
as streamlining the regimen, incorporating combination 
medications, and engaging in dialogue with the patient 
to understand potential causes of nonadherence—like 
side effects or cost concerns—are great starting points 
to attempt to improve adherence.

 ■ SCENARIO 1: APPARENT TREATMENT-RESISTANT 
HYPERTENSION

A 60-year-old female presents for hypertension follow-up. 
Although she is on 4 optimally dosed agents (angiotensin-
converting enzyme inhibitor, calcium channel blocker, chlor-
thalidone, and spironolactone), her systolic BP continues to 
be greater than 140 mm Hg. The physician considers referral 
for renal denervation.

The history of renal denervation traces back to 
1953, when splanchnicectomy (surgical removal of 
splanchnic nerves) was introduced as a treatment for 

severe primary hypertension and was shown to be very 
effective in treating hypertension.13 However, this pro-
cedure became obsolete because of signifi cant morbid-
ity, including severe orthostatic hypotension, urinary 
and fecal incontinence, and erectile dysfunction.

Renal denervation decreases sympathetic nervous 
signaling between the central nervous system and 
the kidneys, considered one of many mediators of 
hypertension and treatment-resistant hypertension.14 
Numerous early non-sham-controlled trials of renal 
denervation demonstrated large BP reductions.15 
However, SYMPLICITY HTN-3 (Renal Denerva-
tion in Patients With Uncontrolled Hypertension),16 
the fi rst pivotal randomized sham-controlled trial, did 
not meet its primary effi cacy end point at 6 months, 
thereby dampening enthusiasm for this technology. 
Much has been written about the effi cacy results of 
the SYMPLICITY HTN-3 trial, including critiques 
of the study design, use of confounding medications, 
and inconsistent procedural techniques.17 A post hoc 
analysis derived from patient cohorts showed that there 
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Figure 1. Renal denervation
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were no signifi cant differences in BP changes between 
the denervation and sham control group for patients 
on vasodilators or aldosterone antagonists, although 
there was a trend for greater change in offi ce systolic 
BP in patients in the renal denervation group who were 
receiving beta-blockers and calcium-channel blockers.18

Evidence for effi cacy
Subsequent randomized sham-controlled trials5,19 
addressed these shortcomings and produced compelling 
evidence supporting the effi cacy of renal denervation 
to lower BP. These seminal trials demonstrated note-
worthy, albeit not dramatic, BP reduction in patients 
with uncontrolled hypertension.

In RADIANCE-HTN TRIO (A Study of the 
ReCor Medical Paradise System in Clinical Hyper-
tension-Resistance to Triple Medication Pill),5 
ultrasound-based renal denervation was compared with 
a sham procedure in patients with uncontrolled BP 
despite 3 or more antihypertensive medications. Renal 
denervation reduced daytime ambulatory BP more than 
the sham procedure: –8.0 mm Hg (interquartile range 
–16.4 to 0) vs –3.0 (interquartile range –10.3 to 1.8). 
The median between-group difference was –4.5 mm Hg 
(95% confi dence interval [CI] –8.5 to –0.3, adjusted P = 
.022). The median between-group difference in patients 
with complete ambulatory BP data was –5.8 mm Hg 
(95% CI –9.7 to –1.6, adjusted P = .0051).5

The randomized, single-blind, sham-controlled 
SPYRAL HTN-ON MED (Global Clinical Study 
of Renal Denervation With the Symplicity Spyral 
Multi-electrode Renal Denervation System in 
Patients With Uncontrolled Hypertension on Stan-
dard Medical Therapy) expansion trial19 evaluated 
radiofrequency-based renal denervation in patients 
with uncontrolled hypertension. The study enrolled 
467 patients from multiple countries, 80 of whom were 
randomized to undergo renal denervation or the sham 
procedure. At 36 months, the ambulatory systolic BP 
reduction was –18.7 mm Hg (standard deviation [SD] 
12.4) for the renal denervation group (n = 30) and 
–8.6 mm Hg (SD 14.6) for the sham control group 
(n = 32), with an adjusted treatment difference of –10.0 
mm Hg (95% CI –16.6 to –3.3, P = .0039). Treatment 
differences between the renal denervation group and 
sham control group at 36 months were as follows: 
• –5.9 mm Hg (95% CI –10.1 to –1.8, P = .0055) for 

mean ambulatory diastolic BP
• –11.0 mm Hg (95% CI –19.8 to –2.1, P = .016) for 

morning systolic BP
• –11.8 mm Hg (95% CI –19.0 to –4.7, P = .0017) 

for night-time systolic BP.

Safety evidence
Safety concerns surrounding renal denervation are 
worth addressing. Theoretical concerns include dam-
age to the renal artery from the applied energy, result-
ing in dissection or de novo stenosis, and contrast-
associated nephropathy causing eGFR decline.20,21 
Currently, there are no safety signals noted in these 
trials within the constraints of the populations stud-
ied (eGFR > 40 mL/minute/1.73 m2). Longer-term 
data from Global SYMPLICITY (Global Prospec-
tive Registry for Sympathetic Renal Denervation in 
Selected Indications Through 3 Years)3 showed overall 
reassuring eGFR trends, and new renal artery stenosis 
(> 70% diameter stenosis) occurred in only 3 (0.1%) 
of 2,112 patients at risk over a 1-year follow-up period 
and 4 (0.3%) of 1,345 at risk over 3 years. Notably, the 
US Food and Drug Administration Circulatory System 
Devices Panel in August 2023 voted unanimously that 
both ultrasound-based (Paradise Ultrasound system) 
and radiofrequency-based (Symplicity Spyral System) 
renal denervation technologies are safe.6,7

When deciding whether to proceed with renal 
denervation in patients like the one in scenario 1, 
clinicians must provide careful education, set realistic 
expectations, and explore alternative options. Also, 
renal denervation should only be considered after 
ruling out pseudoresistance. Patients considering 
renal denervation must understand that potential BP 
reduction from denervation is most likely equivalent 

TABLE 1
Patient characteristics for potential
treatment with renal denervation 

Exclusion criteria

White coat hypertension
Secondary hypertension

 Renovascular hypertension
 Primary aldosteronism
 Hyperthyroidism
 Pheochromocytoma
 Cushing syndrome
 Coarctation of the aorta

Isolated systolic hypertension
Pregnancy
Estimated glomerular fi ltration rate < 30 mL/minute/1.73 m2

Inadequate renal artery anatomy

Characteristics of potential candidates

Treatment-resistant hypertension
Multiple medication intolerances
Medication adherence diffi culty 
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to that of an additional antihypertensive agent. Aside 
from having a higher baseline BP and heart rate, no 
other factors that predict response to renal denerva-
tion therapy have been identifi ed.4 Also, there are no 
head-to-head trials comparing renal denervation and 
additional pharmacologic interventions.

 ■ SCENARIO 2: INTOLERANCE TO BP MEDICATIONS

A 36-year-old female seeks a second opinion regarding the 
management of hypertension. Diagnosed with hypertension 2 
years ago, she has tried multiple medications with poor toler-
ance owing to allergic reactions or side effects. Her BP remains 
uncontrolled, and renal denervation is being considered.

Patients with multiple drug intolerances are candi-
dates for renal denervation. RADIANCE HTN SOLO 
(A Study of the ReCor Medical Paradise System in 
Clinical Hypertension)1 examined the use of ultrasound 
energy–based renal denervation in adult patients age 
18 to 75 with hypertension while off antihypertensive 
therapy. Patients who underwent renal denervation 
had a greater reduction in daytime ambulatory systolic 
BP compared with those who had the sham procedure: 
–8.5 mm Hg (SD 9.3) vs –2.2 mm Hg (SD 10.0). The 
difference between groups was –6.3 mm Hg (95% CI 
–9.4 to –3.1, P = .0001).1 

RADIANCE II (A Study of the Recor Medical 
Paradise System in Stage II Hypertension)22 further 
evaluated renal denervation in a similar population of 
adults with previously uncontrolled hypertension on up 
to 2 antihypertensive medications. The procedure was 
performed after a 4-week medication washout. Day-
time ambulatory systolic BP was signifi cantly reduced 
with renal denervation (mean –7.9 mm Hg [SD 11.6]) 
vs sham procedure (mean –1.8 mm Hg [SD 9.5]), with 
an adjusted difference between groups of –6.3 mm Hg 
(95% CI –9.3 to –3.2, P < .001). The BP-lowering 
effect of renal denervation was consistent throughout 
the 24-hour circadian cycle.22

Similar results were achieved in the SPYRAL HTN-
OFF MED (Global Clinical Study of Renal Denerva-
tion With the Symplicity Spyral Multi-electrode Renal 
Denervation System in Patients With Uncontrolled 
Hypertension in the Absence of Antihypertensive Med-
ications) cohort2 in which patients with hypertension 
not on any antihypertensive medications achieved a 
signifi cant drop in BP with renal denervation vs sham, 
with a difference of –3.9 mm Hg for 24-hour systolic BP 
and –6.5 mm Hg for in-offi ce systolic BP. 

A patient-level pooled analysis of RADIANCE-HTN 
SOLO, RADIANCE-HTN TRIO, and RADIANCE II 
revealed that the BP-lowering effect of ultrasound-based 

renal denervation was consistent across the spectrum of 
hypertension severity.4 BP reduction effects were shown 
to be sustained after 3 years in the Global SYMPLICITY 
registry,3 with the largest BP drop in the subgroups with 
more severe hypertension. The data illustrate that renal 
denervation is a reasonable and effective alternative 
for patients who cannot tolerate or are unable to take 
medications, even if they do not meet the criteria for 
true treatment-resistant hypertension. 

It is important to note that secondary forms of 
hypertension represent a contraindication for renal 
denervation. Before referring the 36-year-old patient 
in scenario 2 for renal denervation, an in-depth eval-
uation for secondary causes should be completed. 
Hypertension treatment in the setting of an underlying 
secondary cause should be tailored to the underlying 
pathology. Whether there is a supportive role for renal 
denervation in select cases is yet to be seen. 

Table 1 lists exclusion criteria and characteristics 
of patients for whom treatment with renal denervation 
could be appropriate.

 ■ THE BOTTOM LINE

Recent studies have demonstrated the effi cacy and safety 
of catheter-based renal artery denervation with radiofre-
quency or ultrasound energy in reducing blood pressure 
across the hypertension spectrum, with multiple trials 
suggesting a signifi cant and sustained reduction in BP. 
In some studies, BP reduction was sustained for up to 
36 months after renal denervation. More data are needed to 
determine whether attenuating the renal sympathetic ner-
vous system offers end-organ protection beyond BP reduc-
tion. Renal denervation may be offered as an alternative 
or adjunct to pharmacotherapy in patients with apparent 
treatment-resistant hypertension, multidrug intolerance, 
or nonadherence. Shared decision-making, including 
establishing realistic expectations regarding lowering BP, 
is crucial before proceeding with renal denervation. ■
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