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El Riesgo de Mortalidad Cardiovascular se Duplica
Con Cada Aumento de 20/10 mm Hg en la PA*
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CV = cardiovascular.

PAS = presién arterial sistolica.
PAD = presidn arterial diastélica.
*En pacientes entre 40y 69 afios de edad (periodo de estudio de 10 afios), con PA inicial de 115/75 mm Hg.
Lewington S, et al. Lancet. 2002;360:1903-1913.



Aun Pequenos Descensos de la PA
Reducen el Riesgo de Mortalidad CV

» Metanalisis de 61 estudios de observacion prospectivos

= 1 millon de adultos (40-89 afnos; 70% en Europa, 20% en América
del Norte o Australia, 10% en Japén o China)

= 12.7 millones de anos-persona

Descenso de 2 mm
Hg en la media de
PAS en consultorio

. 4

Reduccion del 10% del
riesgo de mortalidad
por accidente
cerebrovascular

"~ Reduccién del 7%
del riesgo de
mortalidad por
enfermedad
cardiaca isquémica

SBP = presion arterial sistolica.
Lewington S, et al. Lancet. 2002;360:1903-1913.



Definicion de Hipertension Resistente

Hipertension No Controlada

* Incluye a todos los pacientes que no logran controlarse la PA con el tratamiento,
incluso aquellos que realizan regimenes de tratamiento insuficientes, aquellos con
baja adherencia, aquellos con hipertension secundaria no detectada, asi como
también aquellos con resistencia al tratamiento?

Hipertension Resistente

* La PA que se mantiene por sobre del
objetivo a pesar de cumplir con dosis
completas de =3 antihipertensivos de
diferentes clases; idealmente, 1 de los 3
agentes debe ser un diurético?!

— El plan de tratamiento debe incluir la
atencion a medidas de estilo de vida?

* Incluye los pacientes que logran
controlarse la PA pero requieren 24
antihipertensivos para lograr el controlt

1. Calhoun DA, et al. Circulation. 2008;117:€510-e526.
2. Mancia G, et al. Eur Heart J. 2007;28:1462-1536.



Definiciones universales?

Formal definitions vary worldwide, but consistently include failure to achieve BP goal
on an optimized 3-drug regimen (usually including a diuretic)

United States

JNC 7 (2003)* AHA (2008)? ESH (2007)3 BHS (2011)4
Failure to reach BP BP that remains BP 2140/90 mm Hg Someone whose BP
goal in patients who are | above goal despite despite treatment with Is not controlled to
adheringto full doses of | concurrent use of at least 3 drugs <140/90 mm Hg,
an appropriate 3-drug 3 antihypertensive (including a diuretic) in | despite optimal or
regimenthat includesa | agents of different adequate doses and best-tolerated doses
diuretic classes (ideally, one of | after exclusion of of third-line
whichis a diuretic, spurious hypertension | treatment
and all agents are such as isolated office
optimized) hypertension and
failure to use large cuffs
on large arms

AHA=American Heart Association; BHS=British Hypertension Society;

BP=blood pressure; ESH=European Society of Hypertension; JNC=Joint National Committee
1. Chobanian AV et al. JAMA. 2003;289:2560-2572; 2. Calhoun DA et al. Circulation.
2008;117:€510-526; 3. Mancia G et al. J Hypertens. 2007;25:1751-1762;

4. National Clinical Guideline Centre. Available at:
http://www.nice.org.uk/nicemedia/live/12167/54727/54727 .pdf. Accessed Nov 19 2011.



Los pacientes con verdadera hipertencion resistente,
presentan dramaticos incrementos de eventos
Cardiovasculares
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CV=cardiovascular.
Pierdomenico SD et al. Am J Hypertens. 2005;18:1422-1428.



Nervios Renales y el SNS

Nervios Simpaticos Eferentes | Nervios Simpaticos Renales Aferentes

Las sefiales simpaticas del SNC El rifidn es una fuente de actividad simpatica
modulan la fisiologia de los central, dado que envia sefiales al SNC
rinones

Adaptado de Schlaich MP, et al. Hypertension. 2009;54:1195-1201.
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Crosstalk Between Renal Nerves — aterente
and CNS
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Simpatectomia: Un Precedente
Quiruargico Temprano

THE JOURNAL -

of the American Medical Assocmtlon

‘Published Under the Auspices of the Bom_'d of Trustees

e CHICAGO, ILLINOIS >
iJOL 1521 N_D‘ 16 CopyriGRT, 1953, av Am.:ucm MEPICAL AsSOCiATION QUGUST . 15’ 1953

SPLANCHNICECTOMY FOR ESSENTIAL HYPERTENSION =

RESULTS IN ﬂCASES

Reginald H. Smithwick, M.D.
 and ‘
Jesse E. Thompson, M. D. Bosion

Dr. Reginald H. Smithwick THE EFFECTS OF PROGRESSIVE SYMPATHECTOMY ON
BLOOD PRESSURE
THE BRITISH JOURNAL OF SURGERY BRADFORD CANNON

) - . - ; L]
SYMPATHECTOMY INTMEN'I' OF BENIGN From the Laboratories of Physiology in the Harvard Medical School
AND MALIGNANT HYPERTENSION*

A REVIEW OF 76 PATIENTS Received for publicaticn March 24, 1931

Br C. ]J. LONGLAND anp W. E. GIBD

Foto del Dr. Smithwick reproducida con permiso de la JAMA.



La Simpatectomia Quirdrgica en la Hipertension Esencial
Produce un Efecto Favorable en la Supervivencial
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Sin embargo, la simpatectomia quirdrgica se asocié con morbilidades significativas?

1. Adaptadoy reproducido con permiso de Smithwick RH, Thompson JE. JAMA. 1953;152:1501-1504.
2. Gewirtz JR, et al. Cardiol J. 2011;18:97-102.
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Denervacion Renal con Symplicity:
Un Nuevo Enfoque Terapéutico

Recientemente, se demostro que la denervacion renal mediante un
novedoso enfoque (ablacion percutanea con catéter por radiofrecuencia)
reduce significativamente la PA en pacientes con hipertension
resistentel3

Se observo que el procedimiento es simple y seguro con minima
cantidad de eventos adversos relacionados con el procedimiento??

La denervacion renal con catéter puede representar un avance
significativo en el control de la hipertension resistente

Schlaich MP, et al. Hypertension. 2009;54:1195-2001.
Symplicity HTN-2 Investigators. Lancet. 2010;376:1903-1909.
Symplicity HTN-1 Investigators. Hypertension. 2011;57:911-917.



SYMPLICITY Clinical Trial Program follows over
5000 patients across multiple indications

First-in-Man (AU)

Series of Pilot
Studies
(EU, US & AU)

Symplicity HTN-2

Initial RCT
(EU & AU)

— Symplicity HTN-1

SYMPLICITY HTN-3
US Pivotal Trial (US)

Post-Market
Registry
(US)

Global SYMPLICITY
Registry
(Approved Regions)

B Trials under way

Expand HTN
Indication
(Approved Regions)

Pilot Studies in
New Indications
(Approved Regions)

SYMPLICITY HF




Symplicity HTN-1

THE LANCET

Yolumi 373 « Musmber 9671 « Pages 1223-1310 < Aprll 11-17, 2009

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

Henry Krum, Markus Schlaich, RobWhitbourn, Paul A Sobotka, Jerzy Sadowski, Krzysztof Bartus, Boguslaw Kapelak, Antheny Walten,
Horst Sievert, Suku Thambar, William T Abraham, Murray Esler

Lancet.2009;373:1275-1281

Initial Cohort — Reported in the Lancet, 2009:
-First-in-man, non-randomized

Hypertension

Cetcbrating 30 Goars: 1976 ta 2009

JourNnaL oF THE AMERICAN HHEART AssocraTion

Catheter-Based Renal Sympathetic Denervation for
Resistant Hypertension
Durability of Blood Pressure Reduction Out to 24 Months

Symplicity HTN-1 Investigators*

Hypertension. 2011;57:911-917.

-Cohort of 45 patients with resistant HTN (SBP 2160 mmHg on =23 anti-HTN drugs,

including a diuretic; eGFR = 45 mL/min)
- 12-month data

\

Expanded Cohort* — This Report (Symplicity HTN-1):

-Expanded cohort of patients (n=153)
-36-month follow-up

*Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Krum, H.)
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Baseline Patient Characteristics (n=153)

Demographics

Co-morbidities

Blood Pressure

Age (years) 57 £ 11
Gender (% female) 39%
Race (% non-Caucasian) 5%
Diabetes Mellitus Il (%) 31%
CAD (%) 22%
Hyperlipidemia (%) 68%
eGFR (mL/min/1.73m?) 83 + 20
Baseline BP (mmHg) 176/98 x 17/15
Number of anti-HTN meds (mean) 5114
Diuretic (%) 95%
Aldosterone blocker(%) 22%
ACE/ARB (%) 91%
Direct Renin Inhibitor 14%
Beta-blocker (%) 82%
Calcium channel blocker (%) 75%
Centrally acting sympatholytic (%) 33%
Vasodilator (%) 19%
Alpha-1 blocker 19%

Symplicity HTN-1 Investigators. Hypertension. 2011;57:911-917.
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Symplicity HTN-1:
BP Reductions through 3 years
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*Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Krum, H.)



Symplicity HTN-2

THE LANCET

Renal sympathetic denervation in patients with treatment-
resistant hypertension (The Symplicity HTN-2 Trial):
a randomised controlled trial

Symplicity HTN-2 Investigators*

Lancet. 2010:376:1903-19009.

 Purpose: To demonstrate the effectiveness of catheter-based renal
denervation for reducing blood pressure in patients with uncontrolled
hypertension in a prospective, randomized, controlled, clinical trial

o Patients: 106 patients randomized 1:1 to treatment with renal denervation
vs. control

 Clinical Sites: 24 centers in Europe, Australia, & New Zealand (67% were
designated hypertension centers of excellence)

Symplicity HTN-2 Investigators. Lancet. 2010;376:1903-1909.
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Symplicity HTN-2 Trial

 Treatment-resistant
HTN population

« BLOBP 178/97 mmHg
49 RDN, 51 Control

* Age 58 years

 BMI 31 kg/m?

e 40% with Diabetes

e eGFR 77*

 Avg # meds 5.2

« RDN and Control groups
generally well-matched

*MDRD, ml/min/1.73m?
Symplicity HTN-2 Investigators. Lancet. 2010;376:1903-1909.

Inclusion Criteria;

Office SBP = 160 mmHg (= 150 mmHg with
type Il diabetes mellitus)

Stable drug regimen of 3+ more anti-HTN
medications

Age 18-85 years

Exclusion Criteria;

Hemodynamically or anatomically significant
renal artery abnormalities or prior renal artery
intervention

eGFR < 45 mL/min/1.73m? (MDRD formula)
Type 1 diabetes mellitus
Contraindicationto MRI

Stenotic valvular heart disease for which
reduction of BP would be hazardous

MI, unstable angina, or CVA in the prior 6
months




Symplicity HTN-2: Primary Endpoint and Latest
Follow-up

Primary Endpoint Latest Follow-up
(6M post Randomisation) (12M post Randomisation)
RDN (n=49)  Control (n =51) RDN (n= 47)
10 - 10 -
0 — % O -
A from | _ _ _ Afrom .4 .
Baseline - l Systolic  Diastolic Baseline -10
-12
to to , .
20 - -20 - Diastol
6 Months 20 Diastolic 12 Months 0 astone
(mmHgQ) 30 - (mmHg) 30 | o3
_32 :
p <0.01 for ) i Systolic
-40 - Systolic difference 40
between RDN p <0.01 for A
-50 - and Control -50 - from baseline
Primary Endpoint: Latest Follow-up:
*84% of RDN patients had =210 mmHg reduction *Control crossover (n = 35): -24/-8 mmHg
in SBP (Analysis on patients with SBP = 160 mmHg at
*10% of RDN patients had no reduction in SBP 6 M)

Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Esler, M.)



Guidelines/Consensus

are Available

United Kingdom?

Germany?

Statements on Renal Denervation

Poland3

The Joint UK Societies” Consensus Statement on
Renal Denervation for Resistant Hypertension.
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founded 1930
Steering Group: Mark Caulfield" [Chair], Mark de Belder’, Trevor Cleveland’, David
Collier’, John Deanfield’, Huon Gray”, Charles Knight', Melvin Lobo’, Matthew
Matson®, Jon Moss®, Neil Poulter’, lain Simpson®, Charles Tomson®, Bryan Williams®
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On behalf of the British Hypertension Sociery’, the British Cardiovascular
Intervention Society’, the British Society for Interventional Radiclogy’, National
Institute for Clinical Outcomes Research®, the British Cardiovascular Society”, and the
Renal Association”.

This statement was developed with the guidance and advice from patients who had
undergone this procedure at Barts and The London NIHR Cardiovascular Biomedical
Research Unit and are members of the Patients and Public Engagement Group. The
Joint UK Societies wish to express their thanks to Mr John Bold and Mr Anthony
Henry.

This statement iz intended to be resd slongside NICE IP 418,
http://Euidance nice ore uk/IPG418

Izsue 1: Live on web 26™ January 2012
Final versian.

Ay correspandence ta:

Professor Mark Caulfield FMedSci

Director of the William Harvey Research Institute,

Director of Bartz and The London NIHR Cardiovascular Biomedical Research Uit

Barts and The Londan School of Medicine and Dentistry, Queen Mary University of Londan,
Charterhouse Square. London ECIM 6B0.

Tel: 44

Email: m . acuk
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Catheter-based renal sympathet:

: denervation for the treatment of

resistant arterial hypertension in Poland — experts consensus statement
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CKD=chronic kidney disease; OSA=obstructive sleep apnea.
1. Caulfield M et al. Available at http://www.bhsoc.org/docs/Joint-UK-Societies-Summary-
on-Renal-Denervation.pdf; 2. Mahfoud F et al. Dtsch Arztebl Int. 2011;136:2418;

3. Witkowski A et al. Kardiolgia Polska.2011;69:1208-1211.




Appropriate Renal Denervation Patient
Selection Requires a Systematic Approach

/
Presumed treatment- Reverse _
resistant hypertension: Exclude N Screen for Optimize
*BP above goal pseudoresistance* el secondary mmmg Pharmacologic

factors causes therapy

*23 antihypertensives

for renal
denervation?

|
|
| Ineligible
|
|

The hypertension expert and the I
interventionist should maintain
close contact to ensure optimal

patient care \1:

Refer to trained interventionist

Excluded based
on renovascular
anatomy?

*Work up should include 24-hour ambulatory blood pressure monitoring to exclude white-coat effect.
Calhoun DA, et al. Circulation. 2008;117:€510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;doi:10.1055/s-0031-1272580.



SYMPLICITY HTN-3 US / FDA monitored trial

= Study Design
— Multi-center, prospective, blinded, randomized controlled trial

= Study Objective

— To demonstrate that catheter-based renal denervation is a safe and effective treatment
for uncontrolled hypertension

= Study Population

— Uncontrolled hypertension population

e SBP 2160 mmHg despite maximally tolerated doses of 23 antihypertensive
medication classes

e Without significant renal impairment (eGFR > 45mL/min)
— 530 randomized subjects at 60 sites
e Randomization (2:1)

e All patients maintained on baseline meds for 6 months



Global SYMPLICITY Registry

= Study Design
— Prospective, non-interventional Registry
e Follow-up schedule per standard of care

= Study Objective
— Evaluate safety in a large real world population of patients treated with renal
denervation using a Medtronic market-released Symplicity™ device

= Study Population

— Patients scheduled for renal denervation using market-released Medtronic
Symplicity™ System
— Allindications (analysis populations to be defined in statistical plans)

— Consecutive enrollment of 5,000 patients at up to 200 sites worldwide
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