
La Denervation rénale  
 

Hakim Benamer  
 

ICPS Massy, ICV-GVM la Roseraie, Aubervilliers 
Hôpital Foch Suresnes 

 
 
 
 

 APPAC 2015 et CNCF  



http://circ.ahajournals.org/content/early/2012/02/29/CIRCULATIONAHA.111.068064 

GENERALITES 



 
 

•  ↑ Contractility 
• 	  ↑	  Heart	  rate	  
• Hypertrophy 
• Arrhythmia 
• Heart Failure 

Renal Sympathetic Nerve Activity: 

Kidney as Origin & Recipient of Central Sympathetic Drive 

Afferent  
Nerves 

•  
Vasoconstriction 
•  
Atherosclerosis 

↑ Renin Release à RAAS 
activation 
↑ Sodium Retention 
↓ Renal Blood Flow 
↓ Kidney function 

Efferent 
Nerves 

Blood 
Pressure 

+ Increase co-morbidities 

Schlaich et al. Hypertension. 2009;54(6):1195-1201. 



 
 L’ histoire de la dénervation rénale 

ü Etudes chirurgicales (1931, 1952, 1953)  

ü Preuve du concept pour l’approche percutanée (2009) 

ü  HTN1 (2009) 

ü  HTN2 (2010) 

ü  New devices 

ü  Recommandations nationales (2011, 2012) 

ü  Recommandations Européennes (2013)  

ü  Registres locaux, nationaux, mondiaux 

ü  HTN3 



 
 

1952 

Concept Validated by Surgical History 

Effective, but significant morbidity 
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•  Renal artery re-intervention due to dissection   0.09%  
 (n=1) 

 
•  Vascular complication 

•  Vascular complication, pseudoaneurysm   0.34% 
(n=4) 

•  Vascular complication, hematoma    
 0.09% (n=1) 

Une sécurité Confirmée 
 Registre Monde Simplicity N=1162 

AS-bi14-0813 



Denervation Devices 

Mahfoud F et al,  European Heart Journal April 2013 



ü  Blinded Randomized Trial vs Sham (2/1) 

ü  90 US centers. 

ü Resistant HBP with office sBP > 160 mmHG despite 

3 treatments (at least one diuretic). 

ü  Primary efficacy endpoint                                              

sBP decrease > 15 mmHg at 6 months). 

ü  Safety endpoint                                                             

Major Adverse Events at 6 months 

Simplicity HTN-3 



Home BP & HTN med  
confirmation 

SYMPLICITY HTN-3: Severe Drug-Resistant HTN 
Office SBP ≥160 mm Hg 

•  Office SBP ≥160 mm Hg 
•  Full doses ≥3 meds 
•  No med changes in past 

2 weeks 
•  No planned med changes 

for 6 mo 

Screening Visit 1 

Home BP & 
HTN med  

confirmation 

Home BP & 
HTN med  

confirmation 

Primary 
 endpoint 

2 weeks  

2 weeks  

1 mo 

1 mo 3 mo 

3 mo 6 mo 

6 mo 12-60 mo 

•  Patients, BP assessors, and study personnel all blinded to 
treatment status 

•  No changes in medications for 6 M    

2 weeks  

Renal  
angiogram; 

Eligible subjects  
randomized 

Sham Procedure 

Renal Denervation 

•  Office SBP ≥160 mm Hg 
•  24-h ABPM SBP ≥135 

mm Hg 
•  Documented med 

adherence 

Screening Visit 2 

•  2:1 randomization, blinded and controlled 
•  Sham procedure in control patients that included renal angiogram 
•  535 subjects randomized out of 1441 enrolled (63% screen failure rate) 
•  2-week screening process, including maximum tolerated doses of antihypertensives 
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HTN-3 Results: Primary Safety Endpoint 
 Performance Goal = 9.8% 

P < 0.001 

Safety Measures 
Renal Denervation 

(N = 364) 
Sham Procedure 

(N = 171) Difference (95% CI) P 

MAE 1.4% (5/361) 0.6% (1/171) 0.8% (-0.9%, 2.5%) 0.67 
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Primary Efficacy Endpoint 
Office Systolic Blood Pressure at 6 Months, 5 mm Superiority Margin 

-2.39 (-6.89, 2.12), P = 0.255 (Primary analysis with 5 mm Hg superiority margin) 

N = 353 N = 171 

•  Did not meet primary efficacy endpoint  

RDN Control P value 

Baseline SBP 179.7 180.2 0.765 

6 mo SBP 165.6 168.4 0.260 

Change -14.1 
P < 0.001 

-11.7 
P < 0.001 0.2551 
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Secondary Efficacy Endpoint 
Ambulatory Systolic Blood Pressure at 6 Months, 2 mm Superiority Margin 

-1.96 (-4.97, 1.06), P = 0.979 (ITT analysis with 2 mm Hg superiority margin) 

N = 325 N = 159 

•  Did not meet secondary efficacy endpoint  
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RDN Control P value 

Baseline SBP 158.55 158.85 0.828 

6 mo SBP 151.80 154.05 0.201 

Change -6.75 
P < 0.001 

-4.79 
P < 0.001 0.979 



Pourquoi ce résultats 
d’HTN3? 



HTN-3: Procedural Experience 
a)  5X more operators vs HTN-1 
b)  Greater heterogeneity of operator 

experience vs. HTN-1 and HTN-2 
c)  Case proctoring was different and not 

comparable 

HTN-1 HTN-3 

No. of operators 20 112 

No. of procedures per operator 6.0 3.3 

No. of procedures per site 8.6 4.7 



Predictors of blood pressure response in the SYMPLICITY HTN-3 trial 

Kandzari. European Heart Journal Advance Access November 16, 2014 

Change in office, ambulatory, home SBP at 6 M based on ablations in four quadrants of the renal artery for 
both kidneys, one kidney, or neither kidney. Four-quadrant ablation: 1 superior, 1 inferior, and 2 anterior/

posterior ablations 



Hétérogénéité de Réponse à la dénervation 
 Cohorte Européenne ENCORED 

Journal of Human Hypertension advance online publication, 26 September 2013 



HTA C’est QUOI? 

SYSTÈME RENINE 
ANGIOTENSINE 

SYSTÈME 
SYMPATHIQUE 

RIGIDITE 
ARTERIELLE 



HTN-3: Different Control Response in African 
American Population 
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Aldosterone Antagonist Subgroup Efficacy  
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ALDOSTERONE ANTAGONISTS SUB GROUP 

No AA at 
Baseline 

P = 0.219 

P = 0.098 

Office BP 

m
m
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AA at 
Baseline 

No AA at 
Baseline 

P = 0.574 

P = 0.127 

Ambulatory BP 

RDN 

Control 

N=76 N=47 N=73 N=46 N=274 N=122 N=252 N=113 



Non c’est pas mort ! 



Azizi. Lancet. Published online January 26, 2015 















Notre expérience 
Plus de 75 pts aujourd’hui 

	  	   Renal	  denervated	  patients	  (n=64)	  
Baseline	  systolic	  BP	  (mmHg)	   172±20,68	  

Baseline	  diastolic	  BP	  (mmHg)	   97±18,59	  

Age	  (years)	   62,95±12,017	  

Sex	  (male)	   39	  (61,9%)	  

Race	  (white)	   38	  (62,3%)	  

BMI	  (kg/m2)	   29,02±4,86	  

Type	  2	  diabetes	   24	  (40%)	  

Hypercholesterolaemia	   31	  (51,7%)	  

eGFR	  (mL/min/per	  1.73m2)	   84,83±32,78	  

eGFR>40	   51	  (82,3%)	  

Serum	  creatinine	  (umol/L)	   94,03±42,77	  

Number	  of	  antihypertension	  medications	   5,12±1,10	  

Patients	  on	  5	  or	  more	  medications	   35	  (55,6%)	  



Résultats: différentiel TAS 

Diff 1 mois Diff 6 mois Diff 1 an Diff 2 ans
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-23,90

-29,43 -26,86

-33,08

Diff 1 mois -23,90 ± 27,93 
Diff 6 mois -29,43 ± 28,25 
Diff 1 an -26,86 ± 20,72 
Diff 2 ans -33,08 ± 17,16 
 



Résultats: différentiel TAD 

Diff 1 mois Diff 6 mois Diff 1 an Diff 2 ans
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Diff 1 mois -13,86 ± 22,90 
Diff 6 mois -16,90 ± 25,14 
Diff 1 an -27,50 ± 25,57 
Diff 2 ans -16,15 ± 14,54 
 



MDT 
Symplicity 

MDT 
Spyral 

STJ 
 EnligHTN 

COV 
OneShot 

ReCor 
Gen-2 

Paradise 

JNJ 
ThermoCo

ol 
BSC 

Vessix 

 
 

CE Mark ü No ü ü ü No ü 

Catheter 
Design 

Catheter with 
single 

electrode 

Pigtail 
Catheter  

4 electrodes 

Basket with 
four 

electrodes 

Balloon 
catheter 
helical 

electrode and 
cooling  

Balloon 
catheter;  
internal 
cooling; 

Circumferential 
treatment 

Pigtail 
catheter with 
5 electrodes 
and cooling 

  Balloon 
catheter 

4-8 
electrodes 

Balloon No No No ü ü No ü 

Guidewire No ü No ü ü No ü 

Energy Monopolar 
RF  

Monopolar 
RF  

Monopolar 
RF  

Monopolar 
RF  Ultrasound Monopolar 

RF  
Bipolar  

RF 

Power 8W Unknown 8W  25W ~12W Unknown ~1W 

Energy 
Delivery Time 2 min. 1 min. 60 sec 2 min. 30 sec. Unknown 30 sec. 

Total 
Treatment 
Time 

16-24 min. 2 min. 4 min. 4 min. 3 min. Unknown 2 min. 

Renal	  Denerva*on	  Technologies	  



CONCLUSIONS 

²  REALITES:    FANTASMES 
²  Ca marche (publi/registre)  Pas chez tout le monde 
²  HTA non contrôlée   Fréquente 
²  Sûre (peu de complication)  Pas de complications 
²  Outils existent   Parfait 
²  Réservé à l’HTA Resist.  Seule indication à l’avenir  

   
 


