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From: 2014 Evidence-Based Guideline for the Management of High Blood Pressure in Adults: Report From the Panel Members Appointed to the 
Eighth Joint National Committee (JNC 8)

JAMA. 2014;311(5):507-520. doi:10.1001/jama.2013.284427



JNC 8 – Recommendation 9

 Thiazide-type diuretic, CCB, ACEI, or ARB.

 If goal BP cannot be reached with 2 drugs, add and titrate a third drug from the
list provided.

 Do not use an ACEI and an ARB together in the same patient.

 Referral to a hypertension specialist may be indicated for patients in whom goal
BP cannot be attained



Resistant Hypertension

AHA – uncontrolled blood pressure despite 
the use of a diuretic and at least two other 
blood pressure medicines. 



Profound Orthostasis





NEJM 1999; 340:1321-8

Study 1

14 pts with CKD, HTN vs matched 
controls

Intervention – Enalapril

Outcome - measured sympathetic 
nerve activity, plasma renin before 
and after medication

Study 2

10 pts with CKD, HTN vs matched 
controls

Intervention – Amlodipine

Outcome - measured sympathetic 
nerve activity, plasma renin before 
and after medication
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Conculsions

 sympathetic activity & renin with Amlodipine
 sympathetic activity & renin with Enalapril
 Renin contributed to increased sympathetic activity
ACE-I decreased renal sympathetic activity by improving renal 

perfusion





Symplicity HTN-2 Trial

Multi-center trial, randomized

 Resistant hypertension

 1:1 ratio; intervention or previous treatment

 Primary end point – office based blood pressure at 6 months

Esler et al. Lancet 2010;376:1903-9



Results

Intervention
 52 patients enrolled

 41/49 – reduction of SBP of >10 mm Hg

 P< 0.0001 difference

Control
 54 patients enrolled

 18/51 – reduction of SBP of >10 mm Hg

Esler et al. Lancet 2010;376:1903-9





Study Design

 Multiple center single blinded trial

 18 – 80 yrs & Resistant hypertension

 2:1 ratio to undergo renal denervation or sham procedure

 6 month f/u period

 Primary Efficacy end point – Office based systolic blood pressure

 Secondary efficacy end point – Changed in mean ambulatory systolic blood pressure

 Safety end point – composite of death, ESRD, embolic events, renovascular HTN







Bhatt DL et al. N Engl J Med 2014;370:1393-1401.

Primary Efficacy End Point.



Bhatt DL et al. N Engl J Med 2014;370:1393-1401.

Secondary Efficacy End Point.



Bhatt DL et al. N Engl J Med 2014;370:1393-1401.

Selected Subgroup Analyses.



Bhatt DL et al. N Engl J Med 2014;370:1393-1401.

Safety End Points.



Conclusions

 Renal Denervation is safe

No difference in systolic BP reduction between groups

 Placebo effect?

 Better adherence to medication in “resistant hypertensive” 
patients



Renal Denervation

 Is it a plausible alternative to treatment of resistant HTN?
Essential hypertension?
Patients with CKD?
Non-compliant patient?
More cost effective than long term antihypertensive meds?
Safe?



Sakura et al.  JACC;2014;64:635-43.



SPYRAL HTN-ON MED

 Phase 2 clinical trial

 Patients on three antihypertensive agents

 Recruiting 20 – 80 yrs old

 Randomized, multi-center, single blind (patient)

 Renal denervation with multi-electrode vs sham procedure

 Primary Outcome – ∆ in ambulatory SBP and 36 month safety for major adverse 
events

 Secondary Outcome - ∆ in office SBP, ∆ in office DBP, ∆ in ambulatory DBP



SPYRAL HTN-OFF MED

 Phase 2 clinical trial

 Patients off hypertensive meds

 Recruiting 20 – 80 yrs old

 Randomized, multi-center, single blind (patient)

 Renal denervation with multi-electrode vs sham procedure

 Primary Outcome – ∆ in ambulatory SBP and 36 month safety for major adverse events

 Secondary Outcome - ∆ in office SBP, ∆ in office DBP, ∆ in ambulatory DBP



THANK YOU!
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