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Sympathetic Nervous System Activation -
A major Player in CV disease

cardiovascular disease

diabetes renal disease

insulin resistance

obesity




Cause

Renal ischemia
Adenosine T

Contributing factors:
Obesity

Leptin

Smoking

Hypercapnia
Hypercholesterolemia
Oxidative stress
Inflammation
Endothelial factors
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> Central Integration —— Consequence

GrowthT (LVH)
Arrhythmias
Ischemia
Heart Failure

GrowthT
Vasoconstriction
Atherosclerosis
Arterial compliance |

Sodium retention
Hypervolemia
RAAST

Proteinuria
Glomerulosclerosis

Aggravation of hypertension
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Selective Renal Denervation

/— Electrode

/— Insulated Arch Wire

Symplicity® Catheter System, -
Ardian, Inc., Palo Alto, CA, USA ARDIAN
 Disrupt sympathetic nerve traffic to and from the kidneys

+ Disable the renal nerves via RF ablation
- A 40-minute catheter-based procedure (’ Baker IDI

TTTTTTTTTTTTTTTTTTTTTTT



Nerves

Lumen

; Endothelium
‘ >' Media
Adventitia

\ Fat

3 mm
—i

...follow the renal artery to
the kidney

...primarily within the
adventitia

The Renal Nerves

Spinal sensory (dorsal
root) ganglion

Gray ramus communicans

Ventral ramus of T10

(intercostal nerve)
\ .

gy

White ramus communic mh/

Ganglia of sympathetic trunk

Ist lumbar splanchnic nerve

Renal artery,
plexus and
ganglion

@ Novartis

Sympathetic fibers
Presynaptic
Postsynaptic
Parasympathetic fibers Sacral plexus
Presynaptic
Postsynaptic Pelvic
Afferent fibers —— splanchnic

nerves

/\L-: leus of solitary tract

5 /‘_\r’n\h“'m" (dorsal) nucleus
\\’l vagus nerve

Medulla oblongata

\\ S R

J\I)VN ending fibers

\_) Ascending fibers

e

=110

i s

| ; Spinal cord segments
%Tn " Tio-Li

Lesser
splanchnic nerve

Least
splanchnic nerve

Celiac ganglia and plexus

Superior mesenteric
ganglion

Aorticorenal ganglion
Intermesenteric plexus

Superior hypogastric
plexus

e

Hypogastric nerve

Inferior hypogastric
(pelvic) plexus



—
Treatment by Renal RF Catheter
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Selective Renal Denervation:
Symplicity® Catheter System, Ardian, Inc., Palo Alto, CA, USA

Focal ablations Multiple focal ablations
spaced along vessel 1 circumferential coverage
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Baseline Patient Characteristics

Patients Undergoing Patients
Procedure Anatomically
Ineligible for
(N=45) Procedure
(N=5)
Age (years) 58+ 9 51+8
Gender (% female) 44 20
Race (% non-Caucasian) 4 0
Diabetes Mellitus Il (%) 31 40
CAD (%) 22 20
Heart Rate (bpm) 72 + 11 799
eGFR (mL/min/1.73m?3) 81 + 23 95 + 15
BP (mmHg) 177/101 £ 20/15 173/98 + 8/9
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Baseline Patient Characteristics

Patients Undergoing Patients
Procedure Anatomically
Ineligible for
(N=45) Procedure
(N=5)
Number of anti-HTN meds (mean) 4.7 +1.5 46+0.5
ACE/ARB (%) 96 80
Beta-blocker (%) /76 100
Calcium channel blocker (%) 69 100
Vasodilator (%) 18 0
Diuretic (%) 96 60
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Change in
Blood
Pressure
(mmHg)

Office BP: All Treated Patients

B Diastolic

B Systolic

1 month 3 months 6 months 9 months 12 months
(n=41) (n=39) (Nn=26) (Nn=20) (n=9)
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Evidence for denervation
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Effects of renal denervation on renal and total body NE spillover

Renal Norepinephring

Totla Body Norepinephrin:

Spillover (ng/min)

Spillover (ng/min)

Mean office blood pressure
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Effects of renal denervation on MSNA
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Conclusions

Selective renal sympathetic denervation via a catheter based
approach using RF ablation

* appears to be a safe procedure

- effectively reduces efferent sympathetic nerve activity (NA spillover )

« appears to inhibit afferent signaling via renal sensory nerves (MSNAJ)

* is associated with a substantial and sustained reduction in blood pressure

* may represent a treatment option for other conditions characterized by
heightened sympathetic drive
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Other interesting aspects and open questions

Predictors of response (age, sex, PMHx, BP, HR, GFR...?)
( 6 patients had BP reduction <10mmHg = non-responders)

« Dipping pattern in 100 - Dippers
responders (n=12) Non- or reverse dippers
67 67
50 -
33 33
0 |

Pre-procedure Post-procedure

« Glucose control and insulin sensitivity
« Long term effects (re-innervation?...)
* Relevance in other patients cohorts (CHF, CRF, ESRD....)?



