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Patient selection for Renal 

Denervation:  

clinical consideration 



Clinical 

inclusion / 

exclusion 

Established 

indication(s) 

Investigational 

indications 

1. Resistant hypertension  
      with normal renal function 
        

1. Resistant hypertension  
       with abnormal renal function 
2. OSA 
3. DM; impaired glucose tolerance 
4. Heart failure 
5. Kidney failure +/- hypertension       
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P<0.01  for ∆  from BL 

for all time points 

*Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Krum, H.) 



Initial Cohort – Reported in the Lancet, 2009: 

-First-in-man, non-randomized 

-Cohort of 45 patients with resistant HTN (SBP ≥160 mmHg on ≥3 anti-HTN drugs, 
including a diuretic; eGFR ≥ 45 mL/min)  

- 12-month data 
\ 

Expanded Cohort* – This Report (Symplicity HTN-1): 

-Expanded cohort of patients (n=153) 

-36-month follow-up 

Lancet. 2009;373:1275-1281 

8 
*Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Krum, H.) 

Hypertension. 2011;57:911-917. 
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: RDN Superior to Medical 

Management, Reductions Sustained to 18M 

∆ from 
Baseline  

to  
6 Months 
(mmHg) 

Primary Endpoint: 

•>80% of RDN patients had ≥10 mmHg reduction in SBP 

•5 patients had ≤ 5mmHG reduction in SBP 

Systolic 

Diastolic 

Systolic Diastolic 

Systolic 

Diastolic 

Primary Endpoint  

(6M post Randomisation) 
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∆ from 
Baseline  

to  
18 Months 

(mmHg) 

Latest Follow-up 

(18M post Randomisation) 

p <0.01 for  

from baseline 

p <0.0001 for ∆ 

between RDN 

and Control 

RDN (n=49) Control (n=51) RDN (n=43) 



Inclusion Criteria: 
– Office SBP ≥ 160 mmHg (≥ 150 mmHg with 

type II diabetes mellitus) 

– Stable drug regimen of 3+ more anti-HTN 
medications 

– Age 18-85 years  

Exclusion Criteria: 
– Hemodynamically or anatomically significant 

renal artery abnormalities or prior renal 
artery intervention  

– eGFR < 45 mL/min/1.73m2  (MDRD formula) 

– Type 1 diabetes mellitus 

– Contraindication to MRI 

– Stenotic valvular heart disease for which 
reduction of BP would be hazardous 

– MI, unstable angina, or CVA in the prior 6 
months 

 

Symplicity HTN-2 Investigators. Lancet. 2010;376:1903-1909. 

• Treatment-resistant  
HTN population  

• BL OBP 178/97 mmHg 

• 49 RDN, 51 Control 

• Age 58 years 

• BMI 31 kg/m² 

• 40% with Diabetes 

• eGFR  77* 

• Avg # meds 5.2 

• RDN and Control groups  
generally well-matched 

 

*MDRD, ml/min/1.73m2 



Calhoun DA et al. Hypertension 2008: 51: 1403-1419 
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Calhoun DA et al. Hypertension 2008: 51: 1403-1419 
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Patient selection for Renal 

Denervation:  

anatomical consideration 
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: Study Design 

Primary Endpoint: 

– Change in Office SBP from baseline to 6 months without changes in medications 
 

Secondary Endpoints: 

– Safety: Procedural and 6-month (renovascular & kidney function) 

– Composite CV endpoint 

– Other measures of BP reduction (e.g. ABPM, % at target, % with 10mmHg 

response) 

– LV function (cardiac MRI to assess LV mass) 

Treatment Group 

Control Group 

Primary 
Endpoint 

6M 

6M 

12 - 36M 

Anatomical Screening 

Randomized 

Baseline 
2 week observation 

SBP≥160 
(≥150 DM) 

Following collection 

of the primary 

endpoint at 6-

months, control 

patients permitted to 

cross-over 

Symplicity HTN-2 Investigators. Lancet.  2010;376:1903-1909 



Treatment by Renal RF Catheter 

In the United States: Caution: Investigational Device. Limited by U.S. law to investigational use.  

Radiofrequency 

ablations 

 4-6 focal 2-minute 

ablations (5-8W 

bursts) along each 

renal artery. 

 Temperature 

limited. 

 Rotationally and 

longitudinally 

dispersed. 



EnligHTN Renal Denervation System 

OneShot RF Irrigation Balloon  Catheter 

Symplicity Point-by-point System 



Main renal arteries 
 > 4 mm in diameter 

 > 20 mm in length 

Renal artery stenosis 

Previous renal artery 
stenting 

(?) multiple main / 
accessory renal arteries 

Severe tortousity ; 
calcification 
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Patient selection for Renal 

Denervation:  

other consideration 
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Symplicity HTN-2 

∆ from 
Baseline  

to  
6 Months 
(mmHg) 

•>80% of RDN patients had ≥10 mmHg reduction in SBP 

•5 patients had ≤ 5mmHG reduction in SBP 

Systolic 

Diastolic 

Systolic Diastolic 

Systolic 

Diastolic 

Primary Endpoint  

(6M post Randomisation) 
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Latest Follow-up 
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p <0.01 for  

from baseline 
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Symplicity HTN-2 
3 Groups of patients: 

1. Non-responders 
• ~ 10% 

2. Excellent-responders 
• ~ 40% 

• sBP < 140 mmHg 

3. Moderate responders 
• ~ 50% 

• Some response with BP 
drop of at least 10 mmHg 

∆ from 
Baseline  

to  
6 Months 
(mmHg) 

•>80% of RDN patients had ≥10 mmHg reduction in SBP 

•5 patients had ≤ 5mmHG reduction in SBP 

Systolic 

Diastolic 

Systolic Diastolic 

Primary Endpoint  

(6M post Randomisation) 

p <0.0001 for ∆ 

between RDN 

and Control 

RDN (n=49) Control (n=51) 



 ? high baseline sympathetic tone 

 high baseline BP 

 DM 

 ? response to centrally-acting sympatholytic drug 
(e.g clonidine, moxonidine) 

 ??? others 
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Renal denervation is a 

        very promising new  

        technology 

At this stage, careful  

        patient selection is mandatory 
o invasive, with $$$$ involved  

o still limited data, in a small number of patients 

o many unanswered questions 

Best current indication: resistant hypertension 
without renal impairment 
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