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Nuevo sistema de
denervacion renal
mediante ultrasonido

PARADISE SYSTEM

mm 6.7y 8 NOVIEMBRE
HOTEL RIU PLAZA DE ESPANA



Hypertension is the #1 Cause of Global Disease Burden

Risk Factors Contributing to the Global Difference
in Risk-Attributable Years of Life Lost (YLLs)

High blood pressure

High body-mass index
High fasting plasma glucose
Tobacco

Alcohol use

Ambient particulate matter
High total cholesterol
Impaired kidney function
Short gestation

Low whole grains

Low fruit

Low nuts and seeds

High sodium

Household air pollution

Low birthweight
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HIGH BLOOD PRESSURE projected to remain the leading risk factor in 2040.

Foreman et al. Lancet 2018; 392: 2052 -90



Hypertension Control Rates are No Longer Improving

Age-Adjusted Trends in Hypertension and Controlled Hypertension
(United States, 1999-2016)
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SURVEY PERIOD

No significant changes observed from 2009 — 2010 through 2015 - 2016

Fryar CD, NCHS Data Brief, No 2849, October 2017,
cde.gov/nehs/data/databriefs/db28 9.pdg



Denervacion del sistema nervioso

7

La DNR es un tmtamiem‘g /.W\ p

adyuvante indicado para™
manejo de la HTA resistente no
controlada

Consiste en la ablacién de los
nervios simpaticos renales,
consiguiendo:

Aferentes: disminuir el tono
vascular e incrementar
natriuresis

Eferentes: disminuir actividad
del eje RAA; disminuir retencion
de sodio




La DNR ahora recomendada por [as

Recommendations in 2018 version

Use of device-based therapies is not recommended for
the routine treatment of hypertension, unless in the
context of clinical studies and RCTs, until further
evidence regarding their safety and efficacy becomes
available.

Level®

Class®

To reduce BP, and if performed at a medium-to-high
volume centre, catheter-based renal denervation may
be considered for resistant hypertension patients who
have BP that is uncontrolled despite a three
BP-lowering drug combination (including a thiazide or
thiazide-like diuretic), and who express a preference to
undergo renal denervation after a shared risk-benefit
discussion and multidisciplinary assessment.

To reduce BP, and if performed at a medium-to-high
volume centre, catheter-based renal denervation may
be considered for patients with both increased CVD
risk and uncontrolled hypertension on fewer than three
drugs, if they express a preference to undergo renal
denervation after a shared risk-benefit discussion and
multidisciplinary assessment.

Due to a lack of adequately powered outcomes trials
demonstrating its safety and CVD benefits, renal
denervation is not recommended as a first-line
BP-lowering intervention for hypertension.

Renal denervation is not recommended for treating

hypertension in patients with moderately to severely

impaired renal function (eGFR <40 mL/min/1.73 m?) or C
secondary causes of hypertension, until further
evidence becomes available.

2024 ESC Guidelines for the management of elevated blood pressure and
hypertension



Denervacion renal por ultrasonidos
(sistema Paradise™)

Utiliza un sistema basado

en catéter balén Recor

Medical®

Ablaciona térmicamente
los nervios aferentes y
eferentes del sistema
simpatico renal mediante
[a emision circunferencial
(360°) de ultrasonidos



Componentes del sistema

2- Generator

1 Cath

C_ D

eter

Paradise™

Cartridge

Paradise” Catheter

Paradise” Generator
Paradise” Cartridge

Paradise” Connection Cable

Paradise” Remote

Yes
No

Yes

Yes

No

No

Yes
No

No

Yes



Caracteristicas del catéter
Paradise™

Multi-lumen
G6Fr over the wire
Transductor ceramico

piezoeléctrico cilindrico
dentro de un balon inflat




Diseino del catéter Paradise™

- Fluid Ports
Paradise Catheter : :
Pressurizes balloon and cools tissue

85 cm Working length
Guide wire Lumen
Catheter Tracks over 0.014"wire

r. r
' ) -
5 J/ =

Enable access to renal artery Connector
Connects Catheter to

Generator via cable

Balloon »
Non-compliant [ Shaft, Multi-lumen ]




Caracteristicas del generador
Paradise™

Controla el suministro de energia y
de liquidos

Contiene los controles electrénicos
mediante una pantalla tactil

Detecta y emite automaticamente

la dosis de energia segun el tamairo
del balon

\Paradise
Suministra la energia eléctrica que -~ — .
convierte en energia ultrasénica en N o /

el transductor piezoeléctrico —



Cartucho del sistema Paradise™

Controla el flujo de #
liquido dentro y fuera ’
del catéter

Monitorea la presion del I~ = LAB '

balén del cateter para
mantener una presion
precisa del balon en

cada fase de uso R




Denervacion 360° con el sistema
Paradise™

Designed to deliver 360° circumferential
ultrasound energy

1-6mm Targeted Depth e

5mm Targeted Width e




Paradise incorpora un sistema
HydroCooling™ para proteger la pared
del vaso

: iy 0 : ; /: v
/ Targeted Depth NPT | :
; > - --"“._“. 2 e o
4, |
| O 0-1mm Cooled ‘Q | K
IJ, ‘P.:\': 3 ¥
\ . -
A L9 ' 4
\““'2; .7.-“-.. . R I—.
‘a_:::.;; JJ_’_.,. N !

‘y ‘4_;.':»
‘ l =5

The HydroCooling™ system circulates sterile water in the
catheter balloon to help protect the arterial wall during renal
denervation



Intervencion relativamente sencilla
y corta

7 segundos por terapia

2 -3 terapias por arteria
renal principal

1 terapia en ramas
accesorias




Seleccion del balon tras angiografia
/ TC

* Realizar angiografias renales selectivas bilaterales
(incluidos los vasos accesorios)

» Determinar longitud y diametro de cada arteria renal
en las ubicaciones distal, media y proximal

3 to < 3.5mm 3.5mm
3.5to <4.2mm 4.2mm
4.2 to < 5mm 5mm
5 to < 6mm 6mm
6 to < 7mm /mm

7 to < 8mm 8mm
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Evidencia clinica: estudios
RADIANCE

3 ensayos clinicos de disero ciego, aleatorizado, con brazo control tipo
sham

RADIANCE-HTN TRIO:

(On-Meds, Single triple pill)
Resistant HTN

RADIANCE-HTN SOLOr RADIANCE Il Pivotal’

(Off Meds — Med Titration) (Off Meds — Med Titration)
Mild to Moderate HTN Mild to Moderate HTN

(N = 146) (N = 224)

(N =136)

1. Azizi et al. Lancet. 201 8; 2. Azizi et al. JAMA. 2023; 3. Azizl et al. Lancet 2021;
391(10137): 2335-2345 329(8): 651-661 26: 2476-2486



Screening BP,
Age, med and
eGFR criteria

4-week medicine
washout/
standardization

ABPM criteria at
baseline

Mild to moderate hypertension

SOLO! RADIANCE II-

Age =218 and <75 Age =218 and <75
« Office BP 2140/90 on 0-2 anti-HTN « Office BP 2140/90 on 0-2 anti-HTN
meds or controlled on 1-2 meds meds
« eGFR 2 40 mL/min/1.72m? « eGFR 240 mL/min/1.72m?
Anti-HTN medication washout Anti-HTN medication washout
Daytime ABP 2135/85 & <170/105 Daytime ABP 2135/85 & <170/105
mmHg mmHg

 Age=218and <75

« Office BP 2140/90 on 3+ anti-HTN
meds

« eGFR =40 mL/min/1.72m?

Fixed dose, 3-drug combination pill
stabilization

Daytime ABP 2135/85 mmHg

CTA/ MRA, Renal Duplex, Renal Angiography

1

Ultrasound RDN (N=293)

SOLO (N=74) | RADIANCE Il (N=150) TRIO (N=69) |

Primary efficacy endpoint @ 2 Months
A Daytime ambulatory systolic BP

Sham (N=213)

SOLO (N=72) | RADIANCE Il (N=74) | TRIO (N=67)



JILV ASO
endpoint

at 2 months in 3/3 US and EU RCT,;

Mean Decrease
in Daytime
Ambulatory

Systolic BPvs. -5 -

Baseline
(mmHg)

-10 -

Between group
difference

(Adjusted
for baseline)

NnNa |/ IN

SOLO Off-Med'

(N = 74) (N =72) i

2.2

-8.5

\ J
1

-6.3 mmHg,
P=0.0001

Azizi et al. Lancet.

2018; 391(10137):

2335-2345

|
‘

RADIANCE Il Off-Med?

(A V/

™ Ultrasound RDN | Sham

0 (N =150 (N=74)
-1.8*
_5 s
-7.9*%
-10 -

| J
|

-6.3 mmHg,
P<0.0001

Azizi et al. JAMA.
2023; 329(8): 651-
ool

TRIO On 3 Meds®

= 69 (N =67)

0 - N

-8.0

-10 -

\ J

1
-4.5 mmHg,
P=0.022

Azizi et al. Lancet
2021; 26: 2476 -
2486




Pooled Analysis of RADIANCE Trials: Lower
Ambulatory BP throughout 24 —lnir Dowvind

24-h Ambulatory SBP Nighttime ambulatory SBP
(mean change from baseline) (mean change from baseline)
URDN =-7.9 mm Hg URDN =-6.7 mm Hg
Sham = -3.1 mm Hg Sham =-3.0 mm Hg
Between-group = -5.3 mm Hg Between-group =-4.7 mm Hg
(95%Cl, -7.4to-3.3) (95% Cl, -7.0to -2.4)
P <.001 P <.001
SRS SHAM
160 - D 160
: e - - ! 7 - I | Hourly mean SBP at baseline
! [ T |
150- - ' 150 '
' Hourly mean SBP at baseline
[=2] [=2]
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Time Time

JAMA Cardiol. 2023 May 1;8(5):464-473.



RADIANCE pooled major adverse event rates

30-day events
All-cause mortality*
New onset ESRD (eGFR<15 mL/min/m? or need for renal replacement therapy)
Significant embolic event resulting in end-organ damage
Renal artery perforation or dissection requiring an invasive intervention
Major vascular complication requiring surgical repair, interventional procedure, thrombin
injection, or blood transfusion
Hospitalization for hypertensive or hypotensive crisis
Hospitalization for major cardiovascular or hemodynamic related events
New onset stroke
New onset myocardial infarction

6-month events
New onset renal artery stenosis >70%

* Death was unrelated to the procedure

1 (0.3%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

1 (0.3%)

1 (0.3%)
1 (0.3%)
0 (0.0%)
0 (0.0%)

0 (0.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

0 (0.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

0 (0.0%)

5 Major Adverse Events occurred in 3/293 patients (1.0%) in the uRDN arm. Multiple events occurred in a single patient: 2 vascular complications and a hospitalization for hypotension

JAMA Cardiol. 2023 May 1;8(5):464-473.
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Experiencia local con
DNR por u(tmsomdo

Hospltal Chmco San Carlos



Caracteristicas de la poblacion

Cardiopati o
- "0 - Obesidad ¢ “
A r ° Ve () as
Isquémica
VvV Si No Si No

Paciente 75 Si No FA No
5L
Paciente 55 M Si Si Si No Si No No Si
2
Paciente 77 M Si No Si No Si No No No
3
Zaciente 64 V. S S SP No Si No FA Si
Paciente 6O M Si No Si No Si No No No
5

Pacilente 79 V i i i 0 0 i A 0



Caracteristicas del procedimiento

@ renal | @ renal | No. balones
gﬁug ve derecl« :zqwerd renal
derecha

No. balones

renal

Paciente
1

Paciente
2

Paciente
3

Paciente
4

Paciente
5

Paciente

115/65 7 mm 7 mm

220/10
O

200/90
180/10

O
140/90

220/80

izquierda

No. terapias | No. terapias
renal renal
derecha izquierda

2 2

3 2
2 1
2 2
3 1
3 3



Caracteristicas del procedimiento

Tiemp o Tiempo | Exito de
Acceso | French | Hemostasia | Contraste | de Complicaciones
s<copia total [a DNR

Paciente Proglide 148 wml 15 90 min

1 min

Paciente FD 7 Angioseal 129 wml 12 min 60 min Si No
2

Paciente FD 7  Proglide 88 ml 12 min 90 min Si No
3

Paciente FD 7 Compresié 122 ml 12 min 60 min Si No
4 n

Paciente FD 7  Proglide 129 wml 10 min 90 min Si No
5

Paciente FD 7  Proglide 150 ml 10 min 50 min Si No
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Conclusiones

* La DNR por ultrasonido (Paradise™) ha demostrado
ser eficaz y sequra para el tratamiento adyuvante de la
HTA resistente

* La DNR por ultrasonido (Paradise™) estd recomendada
por las GPC para el tratamiento de:
. IZTA resistente no controlada con >3 farmacos anti-HTA (IIB
)
* HTA no controlada con <3 farmacos anti-HTA en pacientes
con riesgo CV elevado (1B a).



