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At the time  

when this session  

was planned: 

Renal denervation  

was one of the most promising 

new treatment options 
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Renal denervation 

• Had shown very impressive acute and 

long-term results in resistant 

hypertension 

• It had shown promising initial results in 

many other diseases 
- Heart failure 

- Diabetes 

- Sleep apnea 

- Arrhythmias 

- ……. 



Even before 

these results 

became 

available, ..... 

The deal involves possible 

milestone-based 

payments equal to annual 

revenue growth over the 

next four and a half years, 

the statement said. 

 



Millions of people  

all over the world …. 

… including myself … 

… had been very sad 

that they did not have 

Ardian stocks 



At the time  

when I received the 

assignment for this lecture: 

A surprising press release had 

caused a little earthquake: 
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Everybody involved in renal 

denervation will remember 

forever where he was when this 

message did came out 



Millions of people  

all over the world …. 

… including myself … 

… had been very happy that 

they did not have  

Medtronic stocks 



And everybody…. 

… including those who had been 

against renal denervation from the 

beginning… 

… asked:  

“How could this happen?” 
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Renal nerves and renal denervation 

did not come out of the Blue 

• Histology findings 

• Animal data 

• Surgical experience 

• Clinical experience 

• Results from prospective controlled 

clinical trials 
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So there is little doubt 

that renal denervation as 

a concept is working 





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 
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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 
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Why did BP go down  

in the control group? 

• Placebo? 
- Possible but not very likely! 

• There is no placebo effect on ABPM 

• There was no placebo effect on BP in renal stenting 

studies 

• What else? 
- Stable meds period before randomization too 

short 

- Compliance issues with antihypertensive meds 

- Life style changes during the trial 

- Patients did not have resistant hypertension  
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HTN 3 Patient 

 Selection 

…… individuals (1) with an 

average office SBP ≥160 mm Hg, 

and (2) receiving a stable 

antihypertensive treatment regimen 

(ie, without change in dose or 

medication) ….. for at least 2 

weeks prior to enrollment. 

 

and 

including 

the 

maximum 

tolerated 

dose of at 

least 3 

medication

s of 

different 

classes, of 

which 1 

must be a 

diuretic 
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“stable and optimized” 

• i.e. medication changes could (and did) 

occur until 2 weeks before 

randomisation 

• Until then, medication was “optimized” 

• However, antihypertensive drugs result 

in a stable BP only after 2 months 
- Patients (in both treatment groups) had 

been on a decline of there blood pressure 
• This may have overshadowed any treatment 

effect of renal denervation 
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Daily life example 

• There is no question that rain does 

make people wet 

• There is also no question that umbrellas 

protect people against becoming wet 

• So if it rains and one study participant 

does have an umbrella and the other 

one not, #1 will stay dry and #2 will 

become wet 

• But if both are standing under a roof, 

both will stay dry and we will not see 

any effect of the umbrella 
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Compliance issues 

Enrolment into HTN 3 was difficult 

• Difficult for centers to find enough patients 

• Many patients wanted to participate because they 

wanted to get away from their meds 

• Difficult for patients to fulfill the entrance criteria 
- During the screening period, patients may have reduced 

their meds in order to become eligible 

- During the study (and again 2 weeks before the end of 

the study) patients where enforced to take their meds 

• Many patients participated in the study, because 

the wanted to reduce meds 
- If there was a treatment effect patients could have 

reduced their meds without telling 
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Daily life example 

• Initially, study participants did not 

stay below the roof 
-  and got wet 

• Later, they went under the roof 
- Therefore, there was no additional 

benefit of using an umbrella 
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Hawthorne effect  

Patients may change 

their behavior 

if they feel being 

observed in a trial 
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Daily life example 

• Study participants stayed at home 

• No need for (and no expected 

benefit from) an umbrella or a roof 
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HTN 3 Patient 

 Selection 
 

 

 

 

 

A full dose of antihypertensive medication must be documented as  

• the highest dose per product labeling or treatment guidelines,  

• or highest tolerated  

• or appropriate dose per the investigator’s best judgment. 

Otherwise BP would not have decreased in 

the control group 

This allowed to enrol patients who in fact had not resistant hypertension 
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Daily life example 

• It did not rain 
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Other potential reasons  

why HTN 3 failed 

• Follow-up too short? 
- We know from other trials that there had been 

many “late-responders” beyond 6 months 

• Patient selection? 
- Are North-Americans different?  

- Or their lifestyle …..? 

• Question of technique? 
- Is the Symplicity catheter not good enough? 

- Is there a learning curve? 
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Expanded results presented at the European Society of Cardiology Annual Meeting, 2013. 

P < 0.01 for  from baseline for all time points. 

Data is reported only on the patients available at each time point. 

SYMPLICITY HTN-1: Significant, Sustained BP 

Reduction to 3 Years 

6 Months 

(N = 144) 

1 Year 

(N = 132) 

2 Years 

(N = 105) 

3 Years 

(N = 88) 

Systolic 

Diastolic 
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Other potential reasons  

why HTN 3 failed 

• Follow-up too short? 
- We know from other trials that there had been 

many “late-responders” beyond 6 months 

• Patient selection? 
- Are North-Americans in general different?  

- Or their lifestyle …..? 

• Question of technique? 
- Is the Symplicity catheter not good enough? 

- Is there a learning curve? 
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HTN 3 Demographics 
Characteristic 

(Mean ± SD or %) 

Renal Denervation 

(N = 364) 

Sham Procedure 

(N = 171 ) 
P 

Age (years) 57.9 ± 10.4 56.2 ± 11.2 0.09 

Male sex (%) 59.1 64.3 0.26 

Office systolic blood pressure (mm Hg) 180 ± 16 180 ± 17 0.77 

24-h mean systolic ABPM (mm Hg) 159 ± 13 160 ± 15 0.83 

BMI (kg/m2) 34.2 ± 6.5 33.9 ± 6.4 0.56 

Race* (%)     0.57 

       African American  24.8 29.2   

       White 73.0 69.6   

Medical history (%)        

      Renal insufficiency (eGFR<60 mL/min/1.73 m2) 9.3 9.9 0.88 

Renal artery stenosis 1.4 2.3 0.48 

Obstructive sleep apnea  25.8 31.6 0.18 

Stroke 8.0 11.1 0.26 

Type 2 diabetes 47.0 40.9 0.19 

Hospitalization for hypertensive crisis 22.8 22.2 0.91 

Hyperlipidemia  69.2 64.9 0.32 

Current smoking 9.9 12.3 0.45 
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Pre-Specified Subgroup Analysis 

  RDN Sham                 Difference (95% CI) P value 
Interaction  

P value 

All patients 350 169 -4.07 (-8.63, 0.49) 0.080 

All patients* 353 171 -2.39 (-6.89, 2.12) 0.255 

Diabetics 169 68 -4.53 (-11.51, 2.46) 0.203 0.821 

Non-diabetics 181 101 -3.46 (-9.55, 2.62) 0.264 

Male 208 108 -2.30 (-7.63, 3.03) 0.396 0.365 

Female 142 61 -6.64 (-14.94, 1.65) 0.116 

African American 85 49 2.25 (-7.27, 11.78) 0.641 0.089 

Non-African American 264 120 -6.63 (-11.81, -1.44) 0.012 

BMI <30 91 42 -2.77 (-11.47, 5.93) 0.53 0.766 

BMI ≥30 259 126 -4.36 (-9.76, 1.03) 0.112 

On AA at BL 76 47 -8.05 (-17.63, 1.52) 0.098 0.364 

Not on AA at BL 274 122 -3.24 (-8.42, 1.93) 0.219 

eGFR <60 68 38 0.54 (-8.29, 9.37) 0.904 0.309 

eGFR ≥60 282 131 -5.22 (-10.51, 0.06) 0.053 

Age <65 246 128 -5.73 (-11.06, -0.40) 0.035 0.273 

Age ≥65 104 41 0.09 (-8.80, 8.99) 0.985 

Any med change 132 70 -5.41 (-13.49, 2.67) 0.188 0.677 

No med change 218 99 -3.44 (-8.83, 1.96) 0.211 

-20.0 -10.0 0.0 10.0 20.0

* ITT population, 5 mm Hg superiority margin test .  

RDN Better                                                                 Control Better 
mm Hg 



HTN-3:  

Different Control Response in African American Population 

OBP at baseline 183.9 ± 19.8 178.6 ± 10.7 

Age 52.4 ± 10.7 57.8 ± 11.1 

Male 54.0% 68.6% 
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Other potential reasons  

why HTN 3 failed 

• Follow-up too short? 
- We know from other trials that there had been 

many “late-responders” beyond 6 months 

• Patient selection? 
- Are North-Americans in general different?  

- Or their lifestyle …..? 

• Question of technique? 
- Is the Symplicity catheter not good enough? 

- Is there a learning curve? 
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Potential device issues 

• Differences between the 1st gen device 

(Arch) and the 2nd gen device (Flex)? 

• Other devices may deliver the energy 

- deeper into the vessel wall 

- more consistently 
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Heterogenety of US  Operator 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 
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So what was fake? 
Renal Denervation or HTN 3? 

• We do not know yet 

• HTN 3 has to be further analysed 

• At the end the take home message could 

be that randomized sham controlled trials 

are very important in order to discover the 

truth 

• But it could also be that they may be very 

misleading 
- because randomization and sham alone does 

not guarantee a meaningful study 
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Thank you! 


