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1Avoidable costs include emergency, hospital, and outpatient visits that could be avoided with stable adherence.
3Uncontrolled defined as ≥140 mm Hg systolic or ≥ 90 mm Hg diastolic. CDC Vital Signs September 2012, 
NHANES 2003–2010.
4Kearney PM, et al. Lancet. 2005;365:217–223. 
5World Health Organization. World Health Report 2002: Reducing risks, promoting healthy life. Geneva, Switzerland.
6Messerli FH, et al. Lancet. 2007;370:591–603.

HYPERTENSION 
REMAINS A MAJOR 
HEALTH BURDEN

HYPERTENSION IS THE SINGLE 

LARGEST CONTRIBUTOR TO DEATH
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HTN is estimated to 
have added $18.6B in 
avoidable costs1 to 
the US health care2

system alone

ADULTS HAVE 
HYPERTENSION41 IN 3

1B PEOPLE 
WORLDWIDE5

1.6B BY 20256
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1Jung O, et al. J Hypertens. 2013;31:766–774.
2Hutchins R, et al. Circ Cardiovasc Qual Outcomes. 2015;8:155–163.

Studies have shown doctors overestimate adherence. 
“Physicians generally tend to overestimate patient’s adherence. 
Studies have demonstrated that clinicians’ estimates of non-
adherence are very poor, with a positive predictive value of only 

approximately 30%1. In fact, detecting non-
adherence in clinical practice is almost 
impossible.”

NEARLY

OF PATIENTS BECOME NON-ADHERENT
TO ANTIHYPERTENSIVE THERAPY WITHIN 
ONE YEAR OF INITIATING THERAPY1

50%

OF ADULTS WOULD GIVE UP TWO YEARS 
OF THEIR LIVES TO 
AVOID ADDING ONE DAILY PILL2

8.2%
PATIENT  ADHERENCE

IS WORSE THAN
YOU MIGHT THINK











Study Design: RF RDN was performed in 164 healthy swine with serial histological tissue samples of 

the renal arteries obtained at 7, 28, 60 and 180-days 

Histological Tissue Slice Key Histological Findings

Day 0 (pre-RDN)
Normal Nerve Function

• Nerve bundles organized in fascicles

• Quiescent  Schwann cells

• Blood supply intact 

• Lack of fibrosis 

Day 7
Necrosis and inflammation observed

• Obliteration of nerve structure

• Cell debris

• Loss of blood supply

• Intense inflammatory infiltrate

• Fibrosis

Day 60
Mature fibrotic infiltration  found with disruption 

to nerve architecture

• Disruption of normal nerve structure

• Fibrosis

• Hypercellularity

Day 180
Persistent fibrotic infiltration with irreparable 

nerve architecture. Functional nerve regrowth 

is highly unlikely

• Disruption of normal nerve structure

• Fibrosis

• Hypercellularity

• No restoration of organized nerve bundles

DURABLE RESULTS AFTER RADIO FREQUENCY (RF) RDN OF THE RENAL NERVES
IRREVERSIBLE DESTRUCTION OF AXONS OBSERVED AT DAY 180

Sharp A, et al. TCT Connect 2020.























Come si fa
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Controlling hypertension is critically important
BLOOD PRESSURE CONTROL REDUCES THE RISK OF DEBILITATING SIDE EFFECTS
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HF Stroke CHD

-17%

-27%-28%

13%
Reduction in relative risk of 
all-cause mortality

20%
Reduction in relative risk of
major cardiovascular events

10 MM HG  DECREASE IN MEAN OFFICE SBP:

+











Inadequate support in guidelines

Stronger supporting data needed





















UNCONTROLLED 
HYPERTENSION?

REFRACTORY
HYPERTENSION?

RESISTANT 
HYPERTENSION?

PATIENT 
PREFERENCES

WHAT NEXT?

Renal denervation: which patient?

HFrEF?



FINE



European Heart Journal (2020) 41, 1588–1599





Evidence from Symplicity trials; GSR; DENERHTN; Prague-15; Azizi M et 
al, Circulation 2016; Mahfoud F et al Eur Heart J 2017, GSR ACC2019, …

RECOMMENDED

Essential hypertensive patient 
uncontrolled by an association 
- RAS-blocker
- calcium-channel blocker
- diuretic
at maximally tolerated doses 

Additional features:

▪ Adverse effects with spironolactone 
▪ Poor drug adherence despite extensive 

counseling 
▪ Systo-diastolic hypertension 
▪ No extensive vascular damage
▪ High/very high lifetime cardiovascular 

risk
▪ Patient preferences

TWO CLINICAL PROFILES OF PATIENTS CANDIDATES TO RDN

1

Evidence from Spyral OFF-med, ON-med, Radiance solo; Bohm et al,Eur
Heart J. 2019; Atti V et al. J C Electrophysiol 2019

POSSIBLE

Grade 1–2, systo-diastolic, essential 
hypertensive patient, untreated or 
uncontrolled by 1–2 BP lowering
drugs

Additional features:

▪ Multiple intolerance to BP-lowering 
drugs/adverse effects

▪ Poor drug adherence despite extensive 
counseling

▪ High/very high lifetime cardiovascular 
risk

▪ Paroxysmal atrial fibrillation and planned 
ablation 

▪ Patient preferences
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FLOWCHART FOR THE DIFFICULT-TO-TREAT HYPERTENSIVE PATIENT





Key Characteristics of Radio Frequency (RF) Ablation 

▪ Renal nerves are embedded in perivascular fat

▪ RF ablation preferentially occurs in the fat

▪ By providing some cooling, structures like veins contribute to the 
creation of safe lesions

▪ Ablation area is a key metric

▪ Endothelial healing is observed 

Legend:

Ablation
Renal artery 
Renal nerves

Ureter
Muscle
Lymph node

Cartoon image derived from actual histological section from porcine model

Veins
Fat
Collagen

Sharp A. TCT 2020
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Procedural strategy to reflect renal nerve anatomy
Distal nerves are closer to the arterial lumen

▪ Renal nerves generally originate from the aorta 
and arborise towards the kidney

▪ Nerve fibers do not completely converge on 
the renal artery until beyond the main 
bifurcation

▪ Ablations are performed outside of the 
angiographic shadow of the kidney

Mompeo B, et al. Clin Anat. 2016;29:660–664.

Sharp et al. TCT 2019
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Distal renal nerves are closer to the arterial lumen 

Renal nerves may have a positional bias on radial distance 

from arterial lumen; distal nerves are closer

Sakakura K, et al. J Am Coll Cardiol. 2014.64:634–643.



▪ SYMPLICITY SPYRAL™ CATHETER

▪ MAIN AND BRANCH VESSEL TREATMENT

▪ EXPERIENCED PROCEDURALISTS

▪ LESS SEVERE HYPERTENSION 

▪ PATIENTS ON FEWER PRESCRIBED MEDS 

▪ FOCUS ON AMBULATORY BLOOD PRESSURE

▪ PATIENTS FROM ACROSS GLOBE

▪ AVOID CHANGING PATIENT BEHAVIOR

▪ OBTAIN OFF-MED DATA

▪ STANDARDISE MEDS

▪ NO MAX DOSE TITRATION

▪ MEASURE ADHERENCE

Sources of variance learned from HTN-3 

DRUG CHANGES AND 
VARIABLE PATIENT 

ADHERENCE

PATIENT 
POPULATION

PROCEDURAL EXPERIENCE 
AND VARIABILITY













SIIA position paper on the role of renal denervation in the
management of the difficult-to-treat hypertensive patient

Table of contents

▪ Epidemiology of hypertension and its impact on global health

▪ Adherence and persistence in treatment

▪ Renal denervation: summary of current evidence from clinical 
trials

▪ Renal denervation: safety data

▪ When to perform renal denervation? From resistant 
hypertension to the difficult-to-treat  patient

▪ The patient’s flowchart



SIIA Consensus Paper 2020













IVY Trial: Distal ablation was associated with greater reduction in 
sympathetic nerve activity (porcine model)

Mahfoud F  et al. J Am Coll Cardiol. 2015;66:1766-75.



Study Design: RF RDN was performed in 164 healthy swine with serial histological tissue samples of 

the renal arteries obtained at 7, 28, 60 and 180-days 

Histological Tissue Slice Key Histological Findings

Day 0 (pre-RDN)
Normal Nerve Function

• Nerve bundles organized in fascicles

• Quiescent  Schwann cells

• Blood supply intact 

• Lack of fibrosis 

Day 7
Necrosis and inflammation observed

• Obliteration of nerve structure

• Cell debris

• Loss of blood supply

• Intense inflammatory infiltrate

• Fibrosis

Day 60
Mature fibrotic infiltration  found with disruption 

to nerve architecture

• Disruption of normal nerve structure

• Fibrosis

• Hypercellularity

Day 180
Persistent fibrotic infiltration with irreparable 

nerve architecture. Functional nerve regrowth 

is highly unlikely

• Disruption of normal nerve structure

• Fibrosis

• Hypercellularity

• No restoration of organized nerve bundles

DURABLE RESULTS AFTER RADIO FREQUENCY (RF) RDN OF THE RENAL NERVES
IRREVERSIBLE DESTRUCTION OF AXONS OBSERVED AT DAY 180

Sharp A, et al. TCT Connect 2020.



Bohn et al, Lancet 2020

RDN showed significant reductions in all bp measures
BLOOD PRESSURE CHANGE FROM BASELINE AT 3 MONTHS



▪ ABPM
▪ Office BP
▪ Drug testing

3-4 weeks

Screen failure if OSBP ≥180 or DBP <90

VISIT 1

3M

2-week 
safety check*

Follow-up every 
2 weeks † 

1-2 weeks

SPYRAL HTN-off med Pivotal trial
RANDOMIZED, SHAM-CONTROLLED1

Start drugs
if OSBP ≥140

SCREENING TREATMENT

VISIT 2 R

Follow-up every 
2 weeks†

12-36M

3M 12-36M

Primary 
endpoint

4M** 6M††

4M** 6M††

Unblinding and 
optional crossover to 

RDN 

RENAL 
DENERVATION

SHAM 
CONTROL

▪ Office BP (baseline)
SBP ≥150 to <180
DBP ≥90

▪ 24-hr ABPM
SBP ≥140 to <170 

▪ Drug testing

▪ Office BP
▪ Drug naïve or 

medications 
discontinued

Escape criteria met if OSBP ≥180 or investigator discretion

UC202012980 ML 

*Only for patients discontinuing anti-hypertensive medications
†Optional follow-up at weeks 6 and/or 10 if the patient is not controlled
**Only for patients with BP ≥140 mm Hg at 3M

††6 and 12 month renal imaging

Bӧhm et al. Clin Res in Card, 2020



RDN demonstrated an “always on” effect on 24-hour Bp lowering

24-HOUR SYSTOLIC ABPM TREND AT 3 MONTHS

1. Bӧhm et al. The Lancet, 2020.
2. Amodeo C, Blood Pressure Monit, 2014
3. Boggia J, The Lancet, 2007

















Global SYMPLICITY Registry
CLINICAL TRIAL DESIGN

Prospective, open-label, single-arm, multi-center, all-comer observational registry

3000 Consecutive patients with uncontrolled hypertension 
or other conditions associated with increased sympathetic activity 

treated with Symplicity™ (Flex or Spyral) RDN system

Mahfoud F, et al. PCR e-Course. 2020



Significant blood pressure reductions were sustained out to 3 years

BLOOD PRESSURE CHANGE IN ALL PATIENTS

Mahfoud F, et al. PCR e-Course. 2020



Controlling hypertension is critically important
BLOOD PRESSURE CONTROL REDUCES THE RISK OF DEBILITATING SIDE EFFECTS
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HF Stroke CHD

-17%

-27%-28%

13%
Reduction in relative risk of 
all-cause mortality

20%
Reduction in relative risk of
major cardiovascular events

10 MM HG  DECREASE IN MEAN OFFICE SBP:

+















Eur Heart J, Volume 41, Issue 16, 21 April 2020, Pages 1588–1599, https://doi.org/10.1093/eurheartj/ehaa121

The content of this slide may be subject to copyright: please see the slide notes for details.
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