
CONTROVERSY

Percutaneous Renal Denervation Should Be Considered in 
Hypertension Treatment

La denervación renal percutánea debe considerarse en el tratamiento de la hipertensión 
arterial

CRISTIAN M. GARMENDIA1 

“Controversy is the fuel of progress; only by facing 
opposing ideas can we move forward”. John Stuart Mill

The present controversy refers to the clinical impli-
cations of the percutaneous renal denervation (PRD) 
strategy in hypertensive patients. Although before-
hand my role as PRD “agonist” could be termed “the 
dark side of the moon” (in relation to the antagonist), 
I will try to postulate in the following paragraphs the 
potential benefits and the clinical scenarios where we 
should not neglect considering this treatment to opti-
mize the care of our patients.

INTRODUCTION
Hypertension (HTN) is still one of the main cardio-
vascular risk factors worldwide, with a prevalence of 
34% according to data of the most recent review of 
the International Society of Hypertension, (1) and it 
is associated with a clear deleterious clinical effect. (2)

Even though the prevalence of HTN continues to 
be constant, the absolute number of people diagnosed 
with this disease has markedly increased, from 648 
million in 1990 to 1.28 billion in 2019, representing a 
constant challenge for public health. (3) 

Currently, the achievement of blood pressure (BP) 
targets in patients with HTN is still low in most re-
gions of the world. (4) One of the main reasons is the 
low adherence to pharmacological treatment, identi-
fied as one of the main causes of HTN management 
failure. (5,6) Thus, we should consider “alternative” 
therapeutic strategies for HTN treatment (though 
from now on we could term them “additional”), among 
which PRD is postulated as a promising tool.

PHYSIOLOGICAL BASIS OF PRD 
When considering a therapeutic strategy, it is essential 
to understand its mechanism of action in order to ob-
tain the desired benefit. In the context of the complex 

pathophysiology of HTN, the renal sympathetic nerv-
ous system, composed of both afferent and efferent 
sympathetic nervous fibers, plays a crucial role in the 
development of this entity. (7) The activation of the 
sympathetic efferent nerves in the renal arteries may 
cause vasoconstriction of the kidney arterioles, re-
duced renal blood flow, increased renin secretion, and 
finally activation of the renin-angiotensin-aldosterone 
system, which leads to increased sodium and water 
absorption, and as a result, increased intravascular 
volume and the perpetuation of systemic HTN. (8) On 
the other hand, the activation of the sympathetic af-
ferent nerves from the renal arteries can produce an 
increase in systemic sympathetic activity and the re-
lease of hypothalamic hormones, leading to increased 
systemic vascular resistance and, consequently, to the 
maintenance of HTN. (9) This is the pathophysiologi-
cal basis of PRD therapy, which interrupts through 
the implementation of various mechanisms (radiofre-
quency [RF], ultrasound [US], neurolysis) the path-
ways of both afferent and efferent sympathetic nerves 
in the renal artery, thus achieving an “additional” 
(and not “alternative”) therapeutic approach to the 
treatment of HTN.

SCIENTIFIC EVIDENCE
Symplicity HTN-3 Study
In our setting, PRD is still a rarely prescribed proce-
dure. It could be assumed that this position is based 
on the results of the Symplicity HTN-3 study. (10) 
This was the first sham-controlled, randomized study 
to demonstrate a high safety profile of the PRD pro-
cedure using a device based on an RF-emitting mo-
noelectrode (Symplicity renal-denervation catheter, 
Medtronic), but that did not succeed in demonstrat-
ing superiority in terms of 24-hour outpatient systolic 
BP (SBP) and office BP reduction, compared with the 
sham subgroup. It is worth highlighting how striking 
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these negative findings are, considering that early 
studies in the first half of the twentieth century had 
demonstrated the effectiveness of surgical sympathec-
tomy as a tool for treating severe HTN. (11) 

Further analyses have identified multiple causes 
of negative results in the Symplicity HTN-3 study, in-
cluding changes in pharmacological adherence during 
the course of the study, poor experience of operators 
with the PRD device, high variability in the results of 
the procedures and the inability of the first-genera-
tion device to perform simultaneous ablations, among 
others. (12) Identifying these points was essential to 
improve further studies. 

SPYRAL HTN-ON MED EXPANSION AND SPYRAL 
HTN-OFF MED PIVOTAL STUDIES
These were the first international, randomized, sh-
am-controlled studies that included patients with 
HTN evaluating the benefit of PRD in terms of re-
ducing 24-hour SBP both in the presence of anti-
hypertensive pharmacological treatment (SPYRAL 
HTN-ON MED Expansion), (13) and in its absence 
(SPYRAL HTN-OFF MED Pivotal). (14) With a 
3-month follow-up, the SPYRAL HTN-OFF MED 
Pivotal study succeeded in demonstrating a statis-
tically significant decrease in 24-hour SBP (Δ -4.0 
[-6.2 to -1.8] mmHg), and office SBP (Δ-6.6 [-7.9 to 
-1.9) mm Hg in relation to the sham subgroup; (14) 
whereas, conversely, SPYRAL HTN-ON MED Ex-
pansion did not identify a statistically significant dif-
ference between the two subgroups in terms of 24 
hour SBP, which could be explained by an exagger-
ated reduction in pressure values within the sham 
subgroup secondary to an unbalanced prescription of 
pharmacological treatment and also by the impact of 
the SARS-CoV-2 pandemic. (13) It is also highlighted 
that the PRD subgroup showed a significant reduc-
tion in office SBP and diastolic BP, and a further re-
duction of blood pressure levels during nighttime, 
which represents an additional therapeutic benefit. 
(13) Both studies demonstrated a high safety profile, 
with an occurrence of adverse periprocedural events 
close to 1-2% and a rate of major adverse events of 
0.4% at one year of the index procedure. (15) 

RADIANCE-HTN STUDY
The RADIANCE-HTN study was a multicenter, rand-
omized, sham-controlled study that identified a bene-
fit of the US Paradise-based DRP system (ReCor Med-
ical, Palo Alto, CA, USA) in terms of reducing BP in 
patients with HTN, in relation to the sham procedure, 
both in the subgroup with no concomitant antihy-
pertensive treatment (RADIANCE-HTN SOLO) (16) 
and in those with resistant HTN treated with a fixed 
dose of a triple pharmacological combination. (RADI-
ANCE-HTN TRIO). (17) It is important to note that 
the benefit of this therapy in terms of BP reduction 
remained constant for a period of 36 months since the 
index procedure (Table 1). (18) 

PATIENT SELECTION AND RECOMMENDATION OF 
CLINICAL PRACTICE GUIDELINES
There are currently underrepresented subpopulations 
of HTN patients in which this therapeutic approach 
strategy is not recommended, namely: (19)
•	 Renal transplant recipients.
•	 Patients with severe renal impairment (glomeru-

lar filtration rate ≤40 ml/min/1.73 m2).
•	 Patients requiring hemodialysis therapy. 
•	 Patients diagnosed with fibromuscular dysplasia.
•	 Patients with untreated secondary HTN.
•	 Patients with a single functional kidney (function-

ally monorenal). 
Conversely, clinical practice guidelines recommend 

considering PRD in patients with “resistant HTN” 
(defined as office BP ≥140/90 mmHg, confirmed by 24-
hour outpatient pressure monitoring with SBP ≥130 
mmHg or daytime SBP ≥135 mm Hg, treated with ≥3 
antihypertensive drugs, including a diuretic at the 
highest tolerated dose) and with an estimated glo-
merular filtration rate of ≥40 ml/min/1.73m2 (class of 
recommendation [COR] II, level of evidence [LOE] B). 
It is also recommended in patients with “uncontrolled 
HTN” (under treatment with ≥4 antihypertensive 
drugs) and in those who have severe adverse events or 
quality of life impairment secondary to pharmacologi-
cal treatment. It is also worth pointing out that this 
procedure should be carried out in specialized medi-
cal centers (COR I, LOE C), with a multidisciplinary 
team for decision-making and that patient preference 
should be considered (COR I, LOE C). (19,20) Patients 
not adhering to or intolerant to multiple pharmaco-
logical treatments should also be considered as candi-
dates for PRD (Figure 1). 

CONCLUDING CONSIDERATIONS 
The benefit of PRD systems in patients with HTN is 
not negligible and has proven to be a safe and last-
ing strategy. In this regard, by analyzing the evidence 
as a whole, identifying an approximate decrease of 10 
mmHg in office SBP and 6 mm Hg in 24-hour outpa-
tient SBP monitoring could result in 20% reduction 
in major cardiovascular events, 28% of heart failure 
events, 17% of atherosclerotic coronary disease and 
13% decrease of mortality. (21) 

In our setting, and considering the invasive na-
ture of the PRD strategy, the costs required by the 
health system and the above-mentioned “modest” 
benefit observed, it is clear that this strategy should 
not be used systematically. Despite the “invasive-
ness” of the method, it has been demonstrated that it 
is a safe procedure and does not exceed the risk of ad-
verse events inherent in the natural evolution of the 
study population, while in terms of cost-effectiveness 
it appears to be a cost-effective strategy in selected 
patients. (22)

Given that the clinical benefit of PRD is equivalent 
to the reduction of only one antihypertensive drug, 
(23) it is worth noting that current evidence on PRD 
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SPYRAL 
HTN-ON 

MED (13)

SPYRAL 
HTN-OFF 
MED (14)

RADIANCE 
HTN-SOLO 

(16)

RADIANCE 
HTN-TRIO 

(17)

RADIANCE II 
(PIVOTAL) 

(26)

Global 
SYMPLICITY 
Registry (27)

NETROD HTN 
Study 
(28)

Iberis-HTN 
Trial 
(29)

SMART 
Trial
(30)

Design Multicenter, 

randomized, 

sham-

controlled 

study.

Multicenter, 

randomized, 

sham-

controlled 

study.

Multicenter, 

randomized, 

sham-

controlled 

study.

Multicenter, 

randomized, 

sham-

controlled 

study.

Multicenter, 

randomized, 

sham-controlled 

study.

Observational, 

prospective, 

open-label, 

single-arm 

registry.

Multicenter, 

randomized, 

sham-controlled 

study.

Multicenter, 

randomized, 

sham-controlled 

study.

Multicenter, 

randomized, 

sham-controlled 

study.

Sample size 337 patients 331 patients 146 patients 136 patients 224 patients >3000 

patients.

205 patients 217 patients 220 patients

Objective Assess the ef-

ficacy of PRD 

in patients 

under anti-

hypertensive 

treatment

Assess the ef-

ficacy of PRD 

in patients 

without anti-

hypertensive 

treatment.

Assess the 

efficacy of US 

PRD in patients 

without anti-

hypertensive 

treatment.

Assess the effi-

cacy of US PRD 

in patients with 

antihyperten-

sive treatment.

Assess the ef-

ficacy of 

US PRD in 

patients 

with 

stage 2 HTN 

under 

treatment with 

0-2 antihyper-

tensive drugs.

Assess the 

safety and 

efficacy of 

PRD in 

“real-world” 

patients.

Assess the safety 

and efficacy of 

PRD in hyper-

tensive patients 

under treatment 

with two 

antihypertensive 

drugs.

Assess the safety 

and efficacy of 

PRD in hyper-

tensive patients 

under treatment 

with triple 

pharmacological 

therapy.

Assess the 

safety and ef-

ficacy of a map-

ping system and 

selective PRD 

in hypertensive 

patients under 

dual pharmaco-

logical therapy 

treatment.

Primary 

endpoints

Change 

in average 

24-hour 

ambulatory 

SBP with 

respect to 

baseline, at 

6-month 

follow-up.

Change 

in average 

24-hour 

ambulatory 

SBP with 

respect to 

baseline, at 

3-month 

follow-up.

Change 

in average 

daytime SBP 

with respect 

to baseline, 

at 2-month 

follow-up.

Change 

in average 

daytime SBP 

with respect 

to baseline, 

at 2-month 

follow-up.

Change in 

average daytime 

SBP with respect 

to baseline, 

at 2-month 

follow-up.

N/A Change in 

average office 

SBP with respect 

to baseline, 

at 6-month 

follow-up.

Change in 

average 24-hour 

ambulatory SBP 

with respect 

to baseline, 

at 6-month 

follow-up.

Asses the 

proportion of 

patients with 

office SBP 

≤140/90 mmHg 

(non-inferiority). 

Difference in 

antihypertensive 

medication load

Results Change in 

24-hour 

ambulatory 

SBP: 

PRD -6.5 

±10.7 mmHg 

vs. sham 

-4.5±10.3 

mmHg 

(p=0.12).

Change in 

24-hour 

ambulatory 

SBP: 

PRD -4.7 

mmHg vs. 

sham 

-0.6 mmHg 

(Δ -4.0 

mmHg; 

p<0.001).

Change in 

daytime SBP: 

PRD -8.5±9.3 

mmHg 

vs. sham 

-2.2±10.0 

mmHg 

(p< 0.001).

Change in 

daytime SBP: 

PRD -8.0 

(-16.4 to 0) 

mmHg vs. 

sham -3.0 

(-10.3 to 

-1.8) mmHg 

(p=0.022)

Change in 

daytime SBP: 

PRD -7.9±11.6 

mmHg vs. sham 

-1.8±9.5 mmHg 

(Δ -6.3 mmHg; 

p<0.001).

Change in 

office SBP: 

PRD -12.8

±26.2 mmHg 

vs. baseline 

(p<0.001); 

24-hour 

ambulatory 

SBP: PRD 

-7.2±17.8 

mmHg vs. 

baseline 

(p<0.001).

Change in 

office SBP: PRD 

-25.2±13.9 

mmHg vs. 

sham -6.2±12.5 

mmHg 

(p<0.001).

Change in 

24-hour 

ambulatory SBP: 

PRD-13.0±12.1 

mmHg vs. 

sham -3.0±13.0 

mmHg (Δ 

-9.4 mmHg; 

p<0.001).

Office SBP 

control 

percentage: 

PRD 95% vs. 

sham 93% 

(p=0.429, 

non-inferiority p 

<0.001).

Less 

antihypertensive 

drugs (or lower 

dose) in the 

PRD subgroup 

vs. sham (Δ 

-3.3, superiority 

p =0.003).

Conclusions Negative 

study, without 

significant 

difference in 

the primary 

endpoint.

Positive 

study, 

showing 

significant RF 

PRD benefit 

relative to 

sham.

Positive study, 

showing 

significant US 

PRD benefit 

relative to 

sham.

Positive study, 

showing 

significant US 

PRD benefit 

relative to 

sham.

Positive study, 

showing 

significant US 

PRD benefit 

relative to sham.

Positive study, 

showing 

significant RF 

PRD benefit 

sustained 

throughout 

time with high 

safety profile.

Positive study, 

showing 

significant RF 

PRD benefit 

relative to sham.

Positive study, 

showing 

significant RF 

PRD benefit 

relative to sham.

Positive study, 

showing 

feasibility, 

efficacy and 

safety of 

selective PRD.

HTN: hypertension; N/A: Not applicable;  PRD: percutaneous renal denervation;  RF: radiofrequency; SBP: systolic blood pressure; sham: simulated 
procedure; US: ultrasound

Table 1. Randomized, sham-controlled clinical studies and real-world evidence supporting percutaneous renal denervation.
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suggests that this therapy produces a constant reduc-
tion in daytime and nighttime BP, which is known 
as the ‘always-on’ effect.(24) This contrasts with the 
pharmacokinetic profiles and dosage regimes of anti-
hypertensive drugs, and also overcomes the challenges 
of pharmacological adherence, so their pharmacologic 
equivalence should not be considered a valid argu-
ment for its non-implementation.

The decision shared with the patient should not 
be underestimated. In both patients with intolerance 
to antihypertensive drugs and in those with a history 
of poor pharmacological adherence, PRD therapy is 
postulated as a valuable therapeutic option. Although 
this therapeutic alternative is commonly considered 
in our setting for patients with “refractory HTN”, 
(25) evidence has shown that its prescription at ear-
lier stages of the disease implies substantial clinical 
benefit. 

CONCLUSIONS 
Percutaneous renal denervation therapy is a safe and 
effective therapeutic strategy for selected hyperten-
sive patients, which achieves an additional benefit to 
pharmacological medical treatment and reduces the 
number of associated adverse events, so we should 
consider it in our therapeutic arsenal based on the 
clinical judgement of a multidisciplinary team, and 
offer patients this option to participate in decision-
making.

Conflicts of interest
None declared. 

(See conflicts of interest forms on the website).

CKD: chronic kidney disease; DM1: type 1 diabetes mellitus; eGFR: estimated glomerular filtration rate; HTN: 
hypertension; PRD: percutaneous renal denervation

Fig. 1. Algorithm suggested 
algorithm for PRD indication 
as additional therapeutic 
strategy in hypertensive pa-
tients 

Eligible for PRD

HTN patient

Renal artery 
diameter <3 mm

eGFR 
<40 ml/min/1.73 m2

Decision making based on discussion of each clinical case by a multidisciplinary team. 
Agreed therapeutic decision and debated with the patient (“shared decision process”)

Patients with 
preference for PRD

Primary HTN HTN secondary to CKD HTN secondary to renal stenosis, 
pregnancy, hyperaldosteronism, DM1

Resistant HTN 
≥140/90 mm Hg

Poor adherence to 
pharmacological treatment

High sympathetic activity

Accesible renal artery

eGFR ≥40 ml/min/1.73 m2

Non-eligible for PRD
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Percutaneous renal denervation (PRD) has reemerged 
as a promising option for the treatment of resistant 
or refractory HTN. (1-3) However, beyond the efficacy 
that can be attributed in terms of BP reduction, better 
structured scenarios would be needed for its optimal 
indication.

In the current scenario, two main factors contrib-
ute to a still insufficient recommendation: low patient 
adherence to non-invasive antihypertensive treat-
ment, and medical inertia or limited availability of 
resources. (4-7)

A provocative analogy that exemplifies this view 
might be to compare the need to prescribe parenteral 
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feeding to a person who could eat by himself if pro-
vided with adequate food, a plate and cutlery.

Some of the main challenges that we consider to 
optimize the scenario and define the prominence of 
PRD are:

a) Challenge 1: Pseudo-resistance
Let us consider a possible situation: on the one 

hand, a patient with resistant HTN, and on the other 
his family doctor, who does not have the resources to 
rule out the causes of pseudo- resistance, such as lack 
of adherence to prescribed medications, secondary 
causes of hypertension, hemodynamic mechanisms, 
and dysautonomia.
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In this case, if PRD were an available treatment, 
would it be an appropriate option?

The answer should be negative; it would be prefer-
able to improve access to non-invasive options with a 
better risk/benefit and cost/benefit equation with re-
spect to PRD.

This is especially relevant if one takes into account 
that pseudo or apparent resistance may be present in 
10 to 40% of patients considered resistant. (8,9)

b) Challenge 2: The paradox of dysautonomia 
treatment

A relevant and little explored aspect in the litera-
ture concerning renal denervation is simply the par-
adox of considering the invasive intervention of the 
autonomic nervous system, without having previously 
tried other non-invasive interventions. It is true that 
the treatment of dysautonomia may be less known 
and addressed in everyday medical practice compared 
with other more common conditions. (10) However, 
some of the causes of certain medical inertia in its di-
agnostic and therapeutic approach could be:

1. Low prevalence: although dysautonomia may 
be prevalent in certain populations (such as in people 
with diabetes, Parkinson’s disease, or after a stroke), 
its frequency, compared with other more common dis-
eases, can make it not a priority of continuous medical 
training and education, which gives rise to a signifi-
cant low level of research, and limited centers where 
the diagnosis can be adequately addressed in situa-
tions such as HTN, since it is generally centralized in 
specialists in neurology or electrophysiology. 

2. Complex diagnosis: accurate diagnosis of 
dysautonomia disorders can be challenging due to the 
variety of symptoms and the overlap with other medi-
cal conditions.

3. Lack of resources and specialization: as-
sessment and management of dysautonomia may re-
quire specific resources, such as specialized autonomic 
function testing and collaboration with specialists in 
neurology or rehabilitation medicine.

4. Focus on specific symptoms: physicians may 
often focus on treating individual symptoms (such 
as hypertension or tachycardia) without recognizing 
dysautonomia as the underlying cause.

 To strengthen this concept, the frequency of use 
of medications that affect the autonomic nervous 
system (for example, alpha 1 adrenergic antagonists, 
central alpha 2 adrenergic agonists) can be analyzed 
in our caseload of patients with resistant HTN. Given 
that PRD is an invasive treatment aimed at reducing 
sympathetic stimulation in HTN, it would have been 
logical to explore non-invasive interventions aimed at 
the same mechanism prior to its indication, to deter-
mine if a favorable result could be obtained with less 
intrusive resources when addressing this underlying 
mechanism in the patient’s condition. (9)

Figure 1 proposes an ideal scheme for the evalua-
tion of a patient with resistant HTN, before consider-
ing him for PRD. (11)

c) Challenge 3: The absence of phenotyping
In the main studies supporting the efficacy of PRD, 

the patient recruited for participation is stabilized for 
a few months with drugs that do not include direct 
effects on the autonomic nervous system. (12,13) This 
situation does not contribute to providing information 
about their phenotyping before and after the proce-
dure. Patients with different degrees of dysautonomia 
may present significant alterations in autonomic con-
trol, which may influence BP regulation and the re-
sponse to therapeutic interventions such as renal den-
ervation. The efficacy of the procedure is different and 
not uniform in its magnitude or in its persistence in 
the follow-up among the included patients, so future 
studies are required on the possibility of stratifying 
the response, as is done in other clinical studies. 

Assessing sympathetic nervous system function 
before renal denervation is crucial for several reasons:

1. Appropriate patient selection: allows identi-
fying those patients whose HTN may be significantly 
influenced by sympathetic activity. Renal denervation 
may be more beneficial in these cases, since its main 
mechanism of action is to reduce sympathetic activity 
at the renal level.

2. Prediction of treatment response: evalu-
ation of the sympathetic nervous system can help 
predict the probability that a patient will respond 
favorably to renal denervation. Those with elevated 
sympathetic activity may be more likely to benefit 
from the procedure.

3. Optimization of therapeutic management: 
before opting for an invasive treatment such as renal 
denervation, it is important to ensure that non-inva-
sive treatments targeting the sympathetic nervous 
system have been exhausted and optimized. This may 
include medication and lifestyle changes, as well as 
other therapeutic interventions.

4. Reducing therapeutic inertia: identifying 
elevated sympathetic activity can help avoid thera-
peutic inertia, that is, the delay in escalating treat-
ment when BP goals are not achieved with conven-
tional medications.

d) Challenge 4: Inconsistent research results
Overall, the arguments underline the need for a 

critical and evidence-based evaluation of renal dener-
vation as a treatment for resistant HTN, considering 
both the potential benefits and the possible risks and 
limitations of the intervention. The trajectory of re-
search and the results obtained have had contradic-
tions, but the most recent data are encouraging and 
bring renal denervation back into scientific analysis. 
(14) However, some points remain to be resolved:
1. 	Limited evidence of long-term efficacy.
2. 	Methodology and design of the studies.
3. 	Variability in results.
4. 	Therapeutic alternatives.
5. 	Potential risks and safety.

A design that could provide answers in the future, 
and be welcomed in the medical community, would 
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consist of randomly assigning patients with resist-
ant HTN to compare PRD with traditional pharma-
cological treatment, together with drugs that directly 
modulate the autonomic nervous system. In addition, 
evaluation of PRD efficacy compared with an inten-
sive healthy lifestyle strategy, and monitoring adher-
ence in both groups, could be considered, among other 
possible options.

e) Challenge 5: Is the expectation greater than 
the result?

The average SBP reduction achieved in 24-hour 
ambulatory monitoring is approximately 6 mm Hg, as 
reported in new randomized clinical trials. This value, 
undoubtedly significant in terms of risk and event re-
duction, is equivalent to that of an antihypertensive 
medication.

A favorable point of view would assume that it is a 
curative treatment, but in fact it is not, since it is nec-
essary to continue with pharmacological treatment 
after PRD, though at lower doses and perhaps fewer 
drugs. From a pessimistic point of view, it is still a po-
tentially replaceable invasive intervention with better 
patient adherence.

Moreover, in pharmacological studies we demand 
evidence of event reduction, which have not yet been 
reported in renal denervation studies, that only have 
modeling of the possible decrease in events associated 
with a drop in BP. (15)

CONCLUSIONS
To conclude, the context on which decision-making 
is based regarding the efficacy and indication of PRD 
for the treatment of HTN is constantly evolving and 
shows clear potential. However, there are some rele-
vant considerations that still need to be addressed for 
greater generalization of this intervention:
•	 Data are required on the direct impact of PRD on 

the reduction of cardiovascular events, as required 
from pharmacological studies.

•	 It is crucial to implement resources that allow 
evaluating the patient’s adherence to sodium in-
take restriction by determining 24-hour natriure-
sis. Available evidence suggests that this measure 
can achieve a similar or even greater reduction in 
SBP compared with renal sympathetic denerva-
tion.

•	 Strategies to evaluate the patient’s response to 
non-invasive treatments that modulate the auto-
nomic nervous system are necessary before con-
sidering invasive treatment. This premise should 
be applied both in daily clinical practice and in re-
search studies.

•	 Propose predictive scores for the response to PRD, 
allowing a more precise selection of candidate pa-
tients.
Finally, the perspective of PRD acceptance and 

the most recent data is still divergent. While in the 

Fig. 1. Evaluation of patients 
with resistant arterial hyper-
tension.
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AGONIST REPLY

First of all, I congratulate Dr. Kotliar for the strength 
and clarity of her presentation. At the end of the read-
ing, the concepts of “poor adherence”, “medical iner-
tia” and “dysautonomia” were prominent. I fully agree 
that poor adherence to pharmacological treatment is 
an area for improvement, but I disagree that the strat-
egy of percutaneous renal denervation (PRD) should 
be considered only when others have failed, which 
would position it as an “alternative” rather than a 
“complementary” strategy. Not only does this remind 
me of the previously mentioned “medical inertia” 
(probably due to limited knowledge of the technique), 
but it also fails to consider the additional advantages 
of PRD, such as the ‘always-on’ phenomenon, and its 
potentially greater benefit when implemented at ear-
lier stages in selected patients.

I agree that the pseudo-resistance mentioned by 
Dr Kotliar is a frequent phenomenon in clinical prac-
tice. However, it is important to note that there is sci-
entific evidence to support PRD as a highly cost-effec-
tive strategy in patients with resistant hypertension, 
especially when implemented in early stages. In addi-
tion, I would like to point out that the global accept-
ance of PRD differs from that mentioned by Dr Kot-
liar. Currently, devices such as the Symplicity Spyral 
(Medtronic) and Paradise (ReCor) have been approved 
by the FDA (US Food and Drug Administration), 
and many others are CE (Conformité Européenne) 
marked, allowing their use in the treatment of resist-
ant hypertension. Although more clinical evidence is 
still required to demonstrate a reduction in adverse 
clinical events associated with this therapy, there is 
abundant evidence on its safety profile. Therefore, we 
should not discard this option from our therapeutic 
arsenal, and it would be prudent to discuss it with our 
patients, considering their individual preferences.

Dr. Cristian M. Garmendia 
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ANTAGONIST REPLY

The agonist argumentation is certainly a valuable 
contribution that lists and describes the main results 
and trajectory of the available research. I certainly 
agree with the points that will hopefully be clarified 
in future studies.

However, in my view, I do not consider that we are 
in a position to consider PRD as an “additional treat-
ment” for the management of resistant HTN. I base 
this on the fact that in none of the studies mentioned 
in the agonist position have all the necessary diagnos-
tic requirements been fulfilled to “adequately” deter-
mine the condition of true resistance: for example, 
natriuresis to verify adherence to sodium intake re-

striction, evaluation of the correct intake of the indi-
cated medications, among others.

On the other hand, international recommenda-
tions include non-invasive hemodynamic study in the 
management of resistant HTN, if available. In a study 
of the magnitude of those conducted to evaluate the 
effectiveness of different PRD catheters, it would be 
expected that more accurate and comprehensive in-
formation on hemodynamic and autonomic activation 
patterns would be available, in order to determine 
whether the patient’s pharmacological treatment is 
the most appropriate before opting for invasive treat-
ment.

Dr. Carol Kotliar




