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* Potential of implantable carotid sinus
stimulator for drug-resistant hypertension

» Catheter-based renal sympathetic
denervation for resistant hypertension



Resistant HTN Is defined as a failure to achieve BP goal
when 3 or more antihypertensive agents, including a
diuretic are used

Baroreceptors (pressure receptors) are located Iin
various organs and modulate changes in pressure Iin
response to a wide variety of stimuli

Stimulation of baroreceptors attenuates increases in BP

Baroreceptor activation could be used as a method to
achieve BP goal in concert with BP medication



An implantable carotid sinus stimulator for
drug-resistant hypertension: Surgical technique
and short-term outcome from the multicenter
phase II Rheos teasibility trial
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Backgronnd: A large number of patients have hypertension that is resistant to currently available pharmacologic therapy.
Electrical stimulation of the carotid sinus baroreflex system has been shown to produce significant chronic blood pressure
decreases in animals. The phase IT Rheos Feasibility Trial was performed to assess the response of patients with
multidrug-resistant hypertension to such stimulation.

Methods: The system consists of an implantable pulse generator with bilateral perivascular carotid sinus leads. Implanta-
tion is performed bilaterally with patients under narcotic anesthesia (to preserve the reflex for assessment of optimal lead
placement). Dosc-response testing at 0 to 6 V is assessed before discharge and at monthly intervals thercafter; the device
is activated after I month’s recovery time. This was a Food and Drug Administration—monitored phase II tial performed
at five centers in the United States.

Resudts: Ten patients with resistant hypertension (taking a median of six antihypertensive medications) underwent
implantation. All 10 were successful, with no significant morbidity. The mean procedure time was 198 minutes. There
were no adverse events attributable to the device. Predischarge dose-response testing revealed consistent (» = .8E)
reductions in systolic blood pressure of 41 mm Hg (mean fall is from 180-139 mm Hg), with a peak response at 4.8V
(P < .001) and without significant bradycardia or bothersome symptoms.

Conelusions: A surgically implantable device for electrical stimulation of the carotid baroreflex system can be placed safely and
produces a significant acute decrease in blood pressure without significant side effects. (] Vase Surg 2006;44:1213-8.)



Implantable Carotid Sinus Stimulator for the
Treatment of Resistant Hypertension: Local
Effects on Carotid Artery Morphology
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Background: The Rheos™ System is a chronically implanted carotid sinus baroreflex activating
system with & pulse generator and bilateral penvascular carotid sinus leads (CSLs) that is being
evaluated in prospective clinical trials for the treatment of drug-resistant hypertension. We
evaluated carotid artery structural integrity after implantation of the CSLs.

Methods: To assess the effect of chronic CSL attachment, 29 CSLs were implanted on the
commaon carotid arteries of eight sheep. The studies were terminated at 3 and & months postim-
plartation to assess anatomic and histologic changes. Additionally, 10 patients with resistant
hyperension were enrolled in the Rheos Multicenter Feasibility Trial. Duplex ultrasound (DLUS)
was performed before device implantation and at 1 and 4 months postimplantation in this patient
cohort, An independent core laboratory assessed all DUSs,

Results: Ovine carotid angiography revealed no significant stenoses, while anatornic and histo-
logic evaluations demonstrated elecirode encapsulation in & thin layer of connective tissue with
no avidence of stenosis, erosion, or inflammation. DUS evaluation revealed no significant
increase in peak systolic velocities of the common and intermnal carctid arteries 1 and 4 months
after initial implantation, indicating a lack of injury, remodeling, or slenosis.

Conclusion: The current data suggest that the CSLs used with the Rheos System are not
associgted with the development of carotid stenosis or injury, These short-lerm data suppor the
concept of CSL placement and merit long-term investigation in a larger multicenter prospective trial.



L CHPIGTS




A, Electrode system that is implanted on both carotid sinuses is shown
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The activated sympathetic outflow to the
human kidney Is pivotal.

The regulatory effects of the sympathetic nervous
system on renin release, glomerular filtration and renal
filtration and renal tubular reabsorption of sodium, are
now seen to provide the:

“Hypertensionogenic mechanism”

Clin and Exper Hypertension 1989; 11 (Supll 1): 75-89



* Renin release |
" Sodium retention
. Renal Blood Flow







1 adventitia, encircling the renal arte
e time 38 minutes
te RF treatments along each renal art




NEPHROLOGYNOW

Recent Topics  Archives  Other Projects  About

April 1, 2009

Catheter-based renal sympathetic denervation for
resistant hypertension: a multicentre safety and proof-of-
principle cohort study.



Abstract:

BACKGROLUMD: Renal sympathetic hyperactivity is associated with hypertension and its progression, chranic
kidney disease, and heart failure. We did a proof-of-principle trial of therapeutic renal sympathetic denervation in
patients with resistant hypertension {ie, systolic blood pressure =/=160 mm Hg on three or more antihypertensive
medications, including a diuretic) to assess safety and blood-pressure reduction effectiveness. METHODS: We
enrolled 50 patients at five Australian and Eurapean centres; 5 patients were excluded far anatomical reasons
fmainly on the basis of dual renal artery systems). Fatients received percutaneous radicfrequency catheter-
based treatment hetween June, 2007, and Movember, 2008, with subsequent follow-up to 1 year. We assessed
the effectiveness of renal sympathetic denervation with renal noradrenaline spillover in a subgroup of patients.
Primary endpoints were office blood pressure and safety data before and at 1, 3, 6, 9, and 12 months after
procedure. Renal angiography was done before, immediately after, and 14-30 days after procedure, and
magnetic resanance angiogram 6 manths after procedure. We assessed blood-pressure lowering effectiveness
by repeated measures AMOVA. This study is registered in Australia and Europe with ClinicalTrials.gov, numbers
MCT 00483808 and MCT 00664633, FINDIMNGS: In treated patients, baseline mean office blood pressure was
177101 mm Hg (50 2015}, (mean 4.7 antihypertensive medications); estimated glomerular filtration rate was 81
mUmMin/1.73m2) (3D 23); and mean reduction in renal naradrenaline spillover was 47% (95% Cl 28-65%). Office
blood pressures after procedure were reduced by -140-10, -21410, -220-11, -24/-11, and -27/-17 mm Hg at 1, 3, &,
8 and 12 months, respectively. In the five nan-treated patients, mean rise in office hlood pressure was +3/-2,
+2/+3, +14/+9, and +26+17 mm Hg at 1, 3, 6, and 9 months, respectively. One intrapracedural renal artery
dissection accurred befare radiofrequency energy delivery, withaut further sequelae. There were na ather
renovascular complications. INTERPRETATION: Catheter-based renal denervation causes substantial and
sustained blood-pressure reduction, without serious adverse events, in patients with resistant hypertension.
FProspective randomised clinical frials are needed to investigate the usefulness of this procedure in the
management of this condition.



Catheter-based renal sympathetic denervation for resistant
hypertension: a multicentre safety and proof-of-principle
cohort study
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Summa

Backq munryd Renal sympathetic hyperactivity is associated with hypertension and its progression, chronic kidney
disease, and heart failure. We did a proofofprindple trial of therapeutic renal sympathetic denervation in patients
with resistant hypertension (ie, systolic blood pressure =160 mm Hg on three or more antihypertensive medications,
induding a diuretic) to assess safety and blood-pressure reduction effectiveness.

Methods We enrolled 50 patients at five Australian and European centres; 5 patients were excluded for anatomical
reasons (mainly on the basis of dual remal artery systems). Patients received percutaneous radiofrequency
catheterbased treatment between June, 2007, and November, 2008, with subsequent follow-up to 1 year We assessed
the effectiveness of renal sympathetic denervation with renal noradrenaline spillover in a subgroup of patients.
Primary endpoints were office blood pressure and safety data before and at 1, 3, 6, 9, and 12 months after procedure.
Renal angiography was done before, immediately after, and 14-30 days after procedure, and magnetic resonance
angicgram 6 months after procedure. We assessed blood-pressure lowering effectiveness by repeated measures
ANOVA, This study is registered in Australia and Europe with ClinicalTrials.gov, numbers NCT 00433308 and NCT
6646338,

Findings In treated patients, baseline mean office blood pressure was 177/101 mm Hg (SD 20/15), (mean 4-7 anti
hypertensive medications); estimated glomerular filtration rate was 81 mL/min/1-73m2 (3D 23); and mean reduction
in renal noradrenaline spillover was 472 (952 CI 28—65%&). Office blood pressures after procedure were reduced by
—14/-10, -21/-10, —22/-11, =24/-11, and -27/-17 mm Hg at 1, 3, 6, 9, and 12 months, respectively. In the five
non-treated patients, mean rise in office blood pressure was +3/-2, 42/+3, +14/+9, and +26/+17 mm Hgat 1, 3, 6, and
9 months, respectively. One intraprocedural renal artery dissection occurred before radiofrequency energy delivery,
without further sequelae. There were no other renovascular complications.

Interpretation Catheterbased renal denervation causes substantial and sustained blood- pressure reduction, witlout
serious adverse events, in patients with resistant hypertension. Prespective randemised clinical trials are needed to
investigate the usefulness of this procedure in the management of this condition.
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