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Objectives

- Pathophysiology of renal denervation
- Review original trials on renal denervation
- Review more recent trials on renal denervation
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Techniques of Renal Denervation
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Review of Initial trials of renal denervation 

Symplicity HTN-1

Symplicity HTN-2



Symplicity HTN-1

O'Brien E. Renal denervation for resistant hypertension--the Symplicity HTN-1 study. Lancet. 2014 May 31;383(9932):1884. doi: 10.1016/S0140-6736(14)60910-7. PMID: 24881985.



Symplicity HTN-2

Symplicity HTN-2 was a prospective, multi-centre,

unblinded study that randomised 106 patients to either

RAD (n = 52) or control arm [34]. Similarly, the RAD arm

had a significant reduction in office BP at 6 months (-32/-

12 mmHg) with 84% responders. In follow-up studies, office

BP reduction was persistent at 1 (-28/-9.7 mmHg, n = 49) and

3 years (-33/-14 mmHg, n = 40



Symplicity HTN-2

Esler MD, Böhm M, Sievert H, Rump CL, Schmieder RE, Krum H, Mahfoud F, Schlaich MP. Catheter-based renal denervation for treatment of patients with treatment-resistant hypertension: 36 month 
results from the SYMPLICITY HTN-2 randomized clinical trial. Eur Heart J. 2014 Jul;35(26):1752-9. doi: 10.1093/eurheartj/ehu209. Epub 2014 Jun 4. PMID: 24898552; PMCID: PMC5994826.
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Second General trials of Renal Denervation

Symplicity HTN-3

SPYRAL HTN OFF-MED

SPYRAL HTN ON-MED

RADIANCE SOLO-HTN

TARGET BP OFF-MED

TARGET BP I





Symplicity HTN-3

Bhatt DL, Kandzari DE, O'Neill WW, D'Agostino R, Flack JM, Katzen BT, Leon MB, Liu M, Mauri L, Negoita M, Cohen SA, Oparil S, Rocha-Singh K, Townsend RR, Bakris GL; SYMPLICITY HTN-3 
Investigators. A controlled trial of renal denervation for resistant hypertension. N Engl J Med. 2014 Apr 10;370(15):1393-401. doi: 10.1056/NEJMoa1402670. Epub 2014 Mar 29. PMID: 24678939.
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SPYRAL HTN-OFF MED

Böhm M, Kario K, Kandzari DE, Mahfoud F, Weber MA, Schmieder RE, Tsioufis K, Pocock S, Konstantinidis D, Choi JW, East C, Lee DP, Ma A, Ewen S, Cohen DL, Wilensky R, Devireddy CM, Lea J, Schmid 
A, Weil J, Agdirlioglu T, Reedus D, Jefferson BK, Reyes D, D'Souza R, Sharp ASP, Sharif F, Fahy M, DeBruin V, Cohen SA, Brar S, Townsend RR; SPYRAL HTN-OFF MED Pivotal Investigators. Efficacy of 
catheter-based renal denervation in the absence of antihypertensive medications (SPYRAL HTN-OFF MED Pivotal): a multicentre, randomised, sham-controlled trial. Lancet. 2020 May 
2;395(10234):1444-1451. doi: 10.1016/S0140-6736(20)30554-7. Epub 2020 Mar 29. PMID: 32234534.



SPYRAL HTN-ON MED
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Effect of renal denervation on blood pressure in the presence of antihypertensive drugs: 6-month efficacy and safety results from the SPYRAL HTN-ON MED proof-of-concept randomised trial. Lancet. 
2018 Jun 9;391(10137):2346-2355. doi: 10.1016/S0140-6736(18)30951-6. Epub 2018 May 23. PMID: 29803589.
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RADIANCE HTN-SOLO
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Review and Comparison of Newer RDN Trials 
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Review and Comparison of Newer RDN Trials 
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2021 Dec 13;14(23):2614-2624. doi: 10.1016/j.jcin.2021.09.020. Epub 2021 Nov 4. PMID: 34743900.
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RADIANCE II 



Ongoing Trials (since 2022)



TARGET BP OFF MED Trial



TARGET BP I Trial
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Considerations 

- exclude secondary causes of HTN before RDN is considered 
- RDN may be possible for patients unable to tolerate antihypertensive drugs in 

the long term or patient preference in a tailored, shared decision making 
process 

- do not perform RDN in kidney transplant patients, FMD patients, untreated 
secondary htn, or patients with a single kidney



Renal Denervation Devices





Possible Procedural Complications and 
preventative measures 





Conclusions
1. RDN for treatment of uncontrolled hypertension has been consistently demonstrated in randomized trials both in the presence and absence of 
medications. 

2. RDN suggests a constant reduction in BP over day and night that is distinct from pharmacokinetic profiles and dosing regimens with medications 
and patient nonadherence. 

3. RDN has a good safety profile. Renal denervation did not result in any significant long-term increase in renal artery stenosis or worsening of renal 
function. 

4. The BP-lowering effect of renal denervation was sustained for up to 3 years. Benefit is like a single medication, roughly 5-10 mm Hg, with some 
variation.

5. Centers offering renal denervation should include a multidisciplinary team of hypertension specialists and expert interventionalists who are trained 
specifically for renal denervation and whose outcomes are closely monitored.

6. Predictors of RDN responsiveness need to be identified.

7. Longer term surveillance of existing trials and additional studies may inform durability and clinical impact



Questions?
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