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• Disclosures 
– Speaker’s Panel – Medtronic, Abbott Vascular, Penumbra 
– Clinical Instructor – Bard, Medtronic 

 

 

• Some devices discussed are not approved by 
the FDA or currently available in the United 
States. 
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Outline 
 

• “Resistant Hypertension” Prevalence and 
Impact 

• Denervation Mechanism 

• Current Technology 

• Denervation literature 

• Future Technology 
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Age-specific and age-adjusted prevalence of 

hypertension among adults aged 18 and over: US, 

2009–2010 

Age-adjusted awareness, treatment, and control of 

hypertension among adults with hypertension: US, 

2007–2010 

CDC - National 

Health and Nutrition 

Examination Survey 

http://www.cdc.gov/nchs/data/databriefs/db107_fig1.png
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Impact of Hypertension 

• Framingham Heart Study  

– CHF related mortality 2.3-3x in Pt’s 
with HTN 

• Multiple Risk Factor Intervention 
Trial 
– ↑RR 2.3-6.9 - CAD mortality  
– ↑RR 3.6 to 19.2 – stroke 

• JNC-7 - Benefit for anti-
Hypertensive's:  
– 35-40% reduction in CVA 
– 20-25% reduction in MI 
– >50% reduction in CHF 
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Global Impact 
• Prevalence of adult HTN: 30.4% (66.9 

million) 

• Uncontrolled HTN: 53.5% of HTN 
patients (35.8 million) 

• 85.2% of uncontrolled HTN patients had 
health insurance 

• Worldwide Burden of Hypertension: 
– 7.6 million premature deaths each year 

attributed to high blood pressure 

– About 54% of stroke and 47% of ischemic 
heart disease attributable to high blood 
pressure 



Presenter name 

Title 

Date 

Historical Trends and Milestones in 

Hypertension Research: A Model of the 

Process of Translational Research 

Theodore A. Kotchen 

Hypertension. 2011;58:522-538 
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Renal Sympathetic Innervation and Hypertension 

Krum et al. Circulation 2011;123:209-215 
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Anatomic Considerations 
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Catheter Based Renal Sympathetic 

Denervation – Symplicity (Medtronic) 

6F Guide 

Cath 

4-6 two 

minute 

treatments 

per artery 

$800 

million 
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Catheter Based Renal Sympathetic 

Denervation – Symplicity (Medtronic) 
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Baseline BP (mm Hg) 176/98 ± 17/15 

# of anti-HTN meds (mean) 5.1 ± 1.4 

• 19 centers in Australia, Europe, and the United 
States 

• 153 patients with catheter-based renal 
sympathetic denervation 
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Symplicity HTN-1 Results 

BP 

change 

(mm Hg) 
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RDN (n=52) Control (n=54) 

Baseline BP (mm Hg) 178/97 178/98 

# of Anti-HTN Meds 5.2 ±1.5 5.3 ±1.8 

• Prospective, randomized trial in 24 centers in 
Europe, Australia and New Zealand 

• 106 patients randomized 
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Symplicity HTN-2 Results 

•84% of RDN patients had ≥ 10 mmHg reduction in SBP 

•10% of RDN patients had no reduction in SBP 
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 Prospective, double 
blinded study 
 

 Randomization is 
accomplished at the 
time of angiogram 

Renal Denervation in Patients with 

Uncontrolled Hypertension 

Symplicity HTN-3 
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• 535 patients 

• 88 sites in the United States 

RDN (n=364) Sham (n=171) 

# of Anti-HTN Meds 5.1 ±1.4 5.2 ±1.4 

March 29, 2014 
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Results of 
Simplicity HTN-3 
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Explanations 
• 137 

– 111 operators who did at least one procedure 
(31% did only 1 procedures) 

– 26 operators who did ≥5 procedures 

• Good medical care 
– Without a control group, the observed treatment effect 

may have been a result of trial participation 

– Reduction in SBP could be due to good care and a high 
degree of adherence to antihypertensive therapy as a 
result of close follow-up (i.e., the Hawthorne effect) 

 

Novice Operators 
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Renal Denervation 
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EnligHTN (St. Jude Medical) OneShot (Covidien) 

Vessix V2 (Boston Scientific) 

RHAS: (n = 8) 

ΔoSBP at 6 month: -42mmHg 

ΔoDBP at 6 month: -15mmHg 

ReduceHTN: (n = 10) 

ΔoSBP at 1 month: -30mmHg 

ΔoDBP at 1 month: -11mmHg 
Response Rate: 100% at 1 month 

EnligHTN-1: (n =46) 

ΔoSBP at 6 month: -26mmHg 
 
Response Rate: 76% 

Paradise 
(ReCor) 

REALISE: (n = 20) 

 Δ BP at 6 month: -21/9mmHg 

 Δ ABP at 6 month: -9/4mmHg 

Predictors of Response: RDN Device? 
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Downstream effects of “HTN-3” 

Cordis Renlane 

10 patient German study, 

removed from market 

Terumo Iberis 

2 case reports in 2013, 

no ongoing studies 

Covidien OneShot 

Discontinued product in 2014 due to slow market 

development 
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EnligHTN – St. Jude 
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EnligHTN – St. Jude 



Presenter name 

Title 

Date 

27 

Vessix  
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Renal Denervation Using the Vessix Renal Denervation 
System for the Treatment of Hypertension (REDUCE 

HTN:REINFORCE) 

• Randomized, sham-controlled, 
multicenter study 

• The primary efficacy assessment is 
the mean reduction in average 24-
hour ambulatory systolic blood 
pressure (ASBP) at eight weeks post 
randomization. 

Estimated Enrollment: 100 

Study Start Date: April 2015 

Estimated Study Completion Date: March 2021 

Estimated Primary Completion Date: February 2018 (Final data collection 

date for primary outcome measure) 
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ReCor Medical Paradise System 
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A Study of the ReCor Medical Paradise System in 
Clinical Hypertension (RADIANCE-HTN) 

• Randomized, double-blind, 
sham controlled 

• Primary Outcome Measures: 
Mean reduction in average 
daytime ambulatory systolic 
BP: from baseline to 2 months 
post procedure 
 

Estimated Enrollment: 292 

Study Start Date: March 2016 

Estimated Study Completion Date: August 2021 

Estimated Primary Completion Date: August 2018 (Final data collection date 

for primary outcome measure) 
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December 5, 2013 - Symplicity Spyral - 
Medtronic 
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The SPYRAL HTN Global Clinical Trial 
Program: Rationale and design for 
studies of renal denervation in the 

absence (SPYRAL HTN OFF-MED) and 
presence (SPYRAL HTN ON-MED) of 

antihypertensive medications 
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SPYRAL HTN-OFF MED 
Study 

• Primary Outcome Measures:  
– Major Adverse Events 

– Change in SBP 
Estimated Enrollment: 120 

Study Start Date: June 2015 

Estimated Study 

Completion Date: 

July 2020 

Estimated Primary 

Completion Date: 

July 2017 (Final data 

collection date for 

primary outcome 

measure) 

SPYRAL HTN-ON MED 
Study 

Estimated Enrollment: 100 

Study Start Date: June 2015 

Estimated Study 

Completion Date: 

July 2020 

Estimated Primary 

Completion Date: 

July 2017 (Final data 

collection date for 

primary outcome 

measure) 

Patients to be treated with a 

consistent triple therapy 

antihypertensive regimen 

3- to 4-week drug washout 

period followed by a 3-month 

efficacy and safety end point in 

the absence of antihypertensive 

medications 
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A Prospective, Post-marketing, Single-arm, Open Label, 
Multi-center Clinical Study to Evaluate the Safety and 

Efficacy of the ReDy™ Renal Denervation System in the 
Treatment of Patients With Uncontrolled Hypertension 

Estimated Enrollment: 55 

Study Start Date: April 2016 

Estimated Study Completion Date: August 2017 

Estimated Primary Completion Date: April 2017 (Final data collection date for 

primary outcome measure) 

Primary Outcome Measures: 

Device-related adverse events 

at 1-month follow-up post 

treatment  
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Annual Publications on "Renal Sympathetic 

Denervation” from PubMed 
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Conclusions 

• Uncontrolled hypertension is a global 
epidemic that, for a significant portion of the 
population, is inadequately managed 

• Future studies on Renal Denervation are 
necessary for mainstream use 

• The saga continues… 


