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Concept Validated by Surgical History

THE EFFECTS OF PROGRESSIVE SYMPATHECTOMY ON THE BRITISH JOURNAL OF SURGERY
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SPLANCHNICECTOMY FOR ESSENTIAL HYPERTENSION
RESULTS IN 1,266 CASES
Reginald H. Smithwick, M.D,

and
Jesse E. Thompson, M.D., Boston "AM A 1953

Effective, but significant morbidity
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Sympathectomy in Hypertension: Effects on Survival |
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Renal Sympathetic Nerve Ablation for Uncontrolled Hypertension

59-year-old patient,
resistant hypertension,
had renal sympathetic
nerve activity
modulated by catheter-
based radiofrequency
(RF) ablation

Schlaich MP, et al. New Engl J Med. 2009;361:932-934.

Renal Sympathetic-Nerve Ablation for Uncontrolled
Hypertension

TO THE EDITOR: The rens] sympathetic nerves
have been identified as 2 major concriburor w the
complex pathopbysiclogy of hypertension in both
experimental modek and (s bumane: Patients
with cssential hypertension gencrally have in-
creased efferent sympathetic drive to the kidneys.
as evidenced by levated eates of renal norepineph-
rine spilloser, defined a5 che amoum of ransmirter
that escapes nevrooal uptske 2nd local metabo-
Ligm 2ad thus “spifis owec” into the circulation.
Hrpermension is alsa characrerized by an increased
rate af sympathetic-nerve finng, possibly mods-
lated by afferent sipnaling frem renal sensory
nErres

A 59-ycrar-old malc paticnt with long-standing
essenial hypertension thar wae resistant fo pher-
macelogic mmeatment wirh seven different antihy-
perc=nsive drugs underwsnt cathetec-based adio-
frequency ablaton to excise renal perves that
carry boeh efferent sympathetic and afferent sen-
sory fibers, The patient had a history of rwo
transient schemic attaciks and sleep apoea that
wis unereated heeruse of an Inabilicy o takerate
therapy with cortinuous positive airway pressure.
Secondary forms of hyperension and heart fail-
ure were cxchuded. The mecan office blood pres=
surc was 161107 mm He with a heart rite of %
bears per minure ar beselice.

Radiofrequency ablarion was applied m both
renal arteries witheout apparent procedura] eom-

plications. There were no vascular o subsequent
biochemicz| complicsrions, and renal funcrion
was unaltersd. Renal nocepinephrine apillover, as
aseepesd by the radiotracer dilution methodss
from bath the left and right kidneys, was ap
proximately three times the nammal kel at base-
Jine (72 and 79 g per minute, respectielyh Bie
lareral renal-nerve ablacion resulted in 2 marked
reduction in renal norepinepbrine spillover
from both kidnepe, with 2 redoction of 48%
from the lefr kidney and 75% from the right
kidney, which demonscrated the effectivensss
of the intervention (Fig, 1A) This effect was
asoampanicd by halving of renin activity (from
.30 to 0.15 peg per liter per hourd, an increase
in renal plasma flow from 719 w 1126 ml pex
minore, and a progressive and susrained reduc-
tion in systemic blood pressurs from 161/107
mm Hg at baseline w0 141790 mm Hg at 30 days
1 12781 mm Hg it 12 months. Whole-bedy
norepinephrine spillover was reduced by 42%
IFiz. 1E).

Micraneurography 2r baseline and ar 30 days
and 12 meonths shawed & gridual reduction ia
muscle sympatheticnenve activioy oo normal Jevels
156, 41, and 13 burmsts per miTum, respectinely)
IFig. 7). We also obscrved an improvement in
eandiae baroreflox cenainivity after rera] denesva-
ton (flom 78 o 117 msee per millimerer off

Card lar magnetic
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Changes in Underlying Physiology Consistent With RDN

New Engl J Med Case Study

o (127/81 at 12 M)
| |
HE |

Schlaich MP, et al. New Engl J Med. 2009;361:932-934
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Renal Nerve Anatomy Allows a Catheter-Based "
Approach
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Renal Denervation by Radiofrequency: Update

Symplicity HTN-1: Significant, Sustained Blood
Pressure Reductions to at Least 3 Years

Systolic
Diastolic

Symplicity HTN-2: RDN Superior to Medical
Management, Reductions Sustained to 36M
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2years
(n=105)

p <0.01 for g& from baseline for all time points,
Number of patients represents data available at time of data-lock

Krum H, et al. Lancet 2014 Feb 15;383:622-9

RDN (n=49)

A from Baseline 0

o -10

6 Months (mmHg)
-20

Systolic
Diastolic

Esler MD, et al. Eur Heart J 2014 Jul;35 826):1752-9

1

Diastolic

Primary Endpoint
(6M post Randomisation)

Control (n=51)

0

tolic
Diastolic

P <0.0001
for A
between
RDN and
Control

Latest Follow-up

(36 M post Randomisation)

A from Baseline
to
36 Months
(mmHg)

RDN (n=44)

10

0
20
20 74
-40
-50 33

p<0.01 for
i from
baseline
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RDN Technologies Avaible and in Development

Technology

Radiofrequency

Ultrasound

Cryoablation
Brachitherapy

Pharmacological

Device Name (Manifacturer)

Symplicity Flex (Medtronic, Inc)
Spyral (Medtronic, inc)

EnlighHTN (St.Jude Medical, Inc)
OneShot (Covidien, Manfield, MA)
Vessix V2 (Boston Scientific Corp.)
ThermoCool (Biosense Webster, Inc)
Iberis (Terumo)

Verve Medical System

Paradise (ReCor Medical)

TIVUS (Cardiosonic)

Kona System (Kona Medical)

Sound 360 (Sound Innovations, Inc)

Not yad named (friedrich-Schiller Universuty
CyberHeart

Not yad named (Universuty of Athens)

Bullfrog (Mercator MedSystems, Inc)

Pereﬁrine sAbIative Solutions)

Key Characteristics

Single-electrode catheter

Spiral-electrode catheter

Multielectrode Catheter

Irrigated, spiral-electrode catheter

Multielectrode catheter with bipolar energy deliver
Irrigated, multielectrode catheter
Single-electrode, radial artery access system
Multielectrode, retrouretic access system

Nonfocused endovascular ultrasound energy system

Nonfocused endovascular ultrasound energy system

Externally applied, low-intensity ultrasound
Endovascular ultrasound energy system
Standard cryoablation catheter

Catheter based, beta-radiation Brachiterapy

0.1 mg vincristine delivered from six holed proprietary balloon

catheter

Guanethidine microinjecyion into the adventitia

ApexNano system (Apexnano Ther)

Magnetic Nanoparticles impregnated with Botox

Ethanol Microinjection into the adventitia
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SYMPLICITY HTN-3 results to be announced a
mystery or a story foretold?

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Controlled Trial of Renal Denervation
for Resistant Hypertension

Deapak L Bhatt, M.D., M.P.H., David E. Kandzari, M.D., William W. O'Naill, M.D,,
Ralph D'Agostino, Ph.D., John M. Flack M.D., M.P.H., Barry T. Katzen, M.D,,
Martin B. Leon, M.D., Minglei Liu, Ph.D., Laura Mauri, M.D., Manuela Negoita, M.D,
Sidney A. Cohen, M.D., Ph.D., Suzanne Oparil, M.D., Krishna Rocha-Singh, M.D.,
Raymond R. Townsend, M.D., and George L Bakris, M.D.,
for the SYMPLICITY HTN-3 Investigators®
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@ ESC iRt ESC/ESH GUIDELINES

European SOCRYY dei 10,1093 surheartyehyd 39
of Cardinlogy

2018 ESC/ESH Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the European Society of
Hypertension (ESH)

Device-based therapies for hypertension

Recommendati on Class® | Level™

Lse of desvice-based therapies is not meoom-
rrenched for the moutne treatrment of byperben.
Sion, unlkes in the conted of dincal studes
and RCT s, until further evidence regarding their
safety and efficary becormes avalable 54

e ol o il | o A T 1. ]

ALT = rardormized controllbed trinl
“hees of recommendagion
Bl ] of evvideroe




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACEC ™

Technologies/techniques for renal denervation (RDN):
Second generation devices

Radiofrequency Ultrasound | Alcohol mediated
denervation | denervation | denervation
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RDN (EnlighHTN)

F.Versaci, et al. Int J Cardiol, May 2014
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F. Versaci, et al. Int J Cardiol, May 2014
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Redo of RDN: a case of effective treatment with a second generation of device in a
patient with recurrent resistant hypertension after primary treatment success.

250 - After 1 RDN( DT Sympilicity)

200 -
150
100
50
o -

|

BP (mmHg)

|

After REDO- RDN (EnlighHTN)

N
4 N

111111

Basal 1 week 3 day

F.Versaci, et al. Int J Cardiol, May 2014

m SBP
W DBP
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Change in 24-h ambulatory and office BP after RDN observed
in 5 sham-controlled randomized clinical trials of second generation

RDN SHAM
Systolic S Aadease D s i St St Mapcarn TUED N e
Amb BP , | 0w - v
Z » ]
Pl 0 <0001 é .
p=0.005 é .
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1 .
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0 Giinical trials without antifyperiensive medication

2 Cinical Wigls with aniperionsive medication {halchod

Schmieder et al. J Hypertens. 2021 Sept 1;39(9):1733-1741
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SPYRAL HTN-OFF MED PIVOTAL TRIAL

Rdn demonstrated an “always on” effect on 24-hour Bp lowering'

24-HOUR SYSTOLIC ABPM TREND AT 3 MONTHS

Renal Denervation
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Sham Control
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The nighttime / early morning period is a “high-risk zone” associated with increased risk for stroke and cardiovascular events?3

1. Bohm et al. The Lancet, 2020.
2. Amodeo C, Blood Pressure Monit, 2014
3. Boggia J, The Lancet, 2007
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Acute Treatment with RDN in pt with Hemorrhagic Stroke

p_— and Resistant Hypertension
PCR 1
2015

[ ] SPB: -90 mmHg
[ ] DBP: - 65 mmHg
[1 HR:-52bpm

Before RDN

1 day

agic stroke
Coma Scale: 9
cale: 8

t hypertension during
zation (BP 200/110 mmHg)
medications p.o. and

% SBP = DBP & HR

115 118 120

2 70 70 75 72

[ 657
1mnn

8Month 12 Month 24 Month

Versaci F et al. Int J. Neurol Neurother 2015

Versaci F. et al SAGE Open Med Case Rep. 2019
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Renal denervation: a novel therapeutic option
in the acute phase of hemorrhagic stroke

Blood pressure values trend at different study times

Blood Pressure Blood Pressure Values Variability
w0
180 = Systobic 8P m Diastolc 250
160
e 197.7£15.1 p<0.0001
126.1 131,1 _—
120
100
£ 85
126.148.2
= 150 6.1+8.
“
2 -]
N=10 |-
- [ H Admission Discharge £ 104.6+7.6
g o
10 50
p<0.0001 74.649.6
" -20,6
30 30 o
0 H admission Pre RON Post RDN Discharge
50 w@mSystolic BP  e@mDiastolic BP
60
™ -66,6
8
p<0.0001
Blood pressure reduction

Versaci F, et al. JACC adv in press
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OFF MED Pivotal Trial

Completed

SPYRAL ON MED Trial

irvor  SPYRAL
MED

MED
Completed Completed U.S. Patient Preference Study

wZ I

Clinical Trial Redesign

SPYRAL
First-in-Man
Study

SPYRAL DYSTAL Study

SLOBAL SYMPLICITY REGISTRY - up to 3,000 patients

Safety and Efficacy in Real-World Patients

uc202n17" _ wiL
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GLOBAL SYMPLICITY REGISTRY: 3-YEARS FOLLOW-UP

BP CHANGE IN HIGH-RISK PATIENTS WAS SIMILAR TO OVERALL COHORT

Office BP
6Mo 1Yr 2Yr 3Yr

24-Hr ABPM
6Mo 1Yr 2Yr 3Yr

-13,3
15 - -14,0

-15,3

-16,7

Systolic Blood Pressure Change (mm
N
(3,1

i Baseline BP 166 + 25 Baseline BP 155 + 18

mmHg mmHg
P < 0.001 at all timepoints vs. baseline BP

Mahfoud et al. EuroPCR 2022
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GLOBAL SYMPLICITY REGISTRY: 3-YEARS FOLLOW-UP

BP CHANGE IN HIGH-RISK PATIENTS WAS SIMILAR TO OVERALL COHORT

24-Hr Systolic ABPM
Resistant HTN' | Elderly? | Diabetic
(N=1822) : (N=1101) : (N=1007)
0 6Mo 1Y 2Y 3Y | 6Mo 1Y 2Y 3Y | 6Mo 1Y 2Y 3Y
MU CRNSE7 Y n=44 n=30 : n=46 | : |

) 1 1 2 I 0 I
'c I
o £ 1 I
2 E I I
@ =5 -
Lo I I
S S I . I
5 < ! 81 69 !
@S I ' I
£ £ 8.1 I I
[ d’10 T 9 5
< -
&g T 102 104 | : -10,2

o

Baseline BP 157 + 18 mmHg : Baseline BP 152 + 18 mmHg : Baseline BP 155 + 18 mmHg
-15 - 1 1

P < 0.001 at all timepoints vs. baseline BP
Mahfoud et al. EuroPCR 2022
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BP CHANGE IN HIGH-RISK PATIENTS WAS SIMILAR TO OVERALL COHORT

24-Hr Systolic ABPM
ISH I CKD' I Atrial Fibrillation
(N=995) : (N=630) : (N=328)
| | 6Mo 1Y  2Y  3Y
0 | | T
n=14
I I E
I I
B ! :
I
B E5 - I I
K=l | |
Q- I I
Lo I 1
[ -
2 10 - 1 [
[7) -9,2
£ S | 10,1 | ’ | -10,
32 I I -10,8 11,0
N .
g Baseline BP 152 + 17 mmHg : Baseline BP 154 + 19 mmHg : Baseline BP 154 + 18 mmHg
-15 - 1 1

Mahfoud et al. EuroPCR 2022 P < 0.001 at all timepoints vs. baseline BP




Long-term efficacy and safety of RDN in the presence of
antihyperthensive drugs (SPYRAL HTN-ON MED):

a randomized sham-controlled trial

[ Reral denervation
[ Control A
A 5 -m- Renal denenation
e Control
0 :;
-47 : o e =
62 28
e I
-160 154 16 54 .
- 193 = <]
| e 26
a3
| 5-0.0041 <60
] hes .
(95% C1-217 to-0-6) , P-0003"
p-0039 1
p-00039
30 Y T T T 1 25 T T T T 1
n n v 2 7 Ex 7 4 7 s
Baseline hiood 152 151 157 15 142 140 64 164
pressure (mem Hg) i
B
26
-187
| —| 0-02
p-0-025
A-100mm Hg
95% (1-266t0-33) 47 15 2
p=0-0039 00017 Baseline 24 months
30 T T = T z = T i v M = . i .
24-hsystolic blood Moming systolic blood Daytimesystolicblood  Night-time systoiic blood Renal denervation 35 36 34 3: 30
pressure pressure pressura pressure Conal & =3 38 "
n Ed EL I £ ELT
Baseline biood 152 151 157 157 157 157 142 140
pressure (mem Hg)

Mahfoud F, et al. Lancet 2022
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HTN3: Reduction in mean office (A) and 24 h ambulatory (B)
systolic blood pressure at 12 months, 24 months, and 36 months

A B
n=-320 n-149 n-266 n-137 n-219  n-134 n=256 n-116 n-188 02 n=-152 n-119
0—-- ——— —— - —_- S ——=r .
-01 n-124 03
£ 59 i
3 4.3
8 -4.
E -0 = o 1 s
£ )
o
= -85 mmH —11.
E e z to—S»:gl} o I
o p=0.0001 —
s I -12.6 mm Hg -15-6
E =07 g 7] (-16-1t0-9-1)
E. e 00001 -16-5 mm Hg
E 5t — I 1 (-20-5t0-12:5)
s 13.4 mm Hg, 241 I p<0.0001
y (-17-8t0-9:0)
L 30 ps0.0001 — -26.4 ]
v -207 mm Hg
8 (247 to-157) ;i
& -~35+ _ p<0.0001 221 mm Hg ]
[ Renal denervation group (-27-2t0-17-0)
= Sham control group p<=0-0001
-40 t f 1 I I 1
12 months 24 months 36 months 12 months 24 months 36 months

Bhaat DL, et al. Lancet. 2022 Sep 16 Online ahead of print.
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SIIA position paper on the role of renal denervation
in the management of the difficult-to-treat
hypertensive patient

Societa Italiana dell’lpertensione Arteriosa
Lega Italiana contro I'lpertensione Arteriosa

Bruno RM 1, Taddei S %, Borghi C 2, Colivicchi F 3, Desideri G 4, Grassi G °, Mazza A ¢, Muiesan ML
7 Parati G &, Pontremoli R ?,Trimarco B 1°, Volpe M 1, Ferri C *

tUniversity of Pisa, Pisa, 2 University of Bologna, Bologna, ® Ospedale San Filippo Neri, Roma, # University of L’Aquila, L'Aquila,, °
University of Milano-Bicocca, Milano, ¢ AUSL Rovigo, Rovigo, Italy, 7 University of Brescia, Brescia, & Istituto Auxologico Italiano
,IRCCS & Department of Medicine and Surgery, University of Milano Bicocca, Milano, ? University of Genova, Genova,

0 University of Napoli, Napoli, ** University of Rome “La Sapienza”, Roma
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Two possible clinical profiles of patients candidates to RDN B

(1) restempetenveptins (2] ofctoteathperers s

Main features: Main features:

Grade 1-2 hypertensive patients
Untreated or with uncontrolled systodiastolic office
and 24h BP with 1-2 drugs

»Uncontrolled office and 24h BP
»In treatment with an association RAS-blocker /
CCB / Diur at maximally tolerated doses

No secondary hypertension
Eligible renal artery anatomy

>

>
»No secondary hypertension » Systo-diastolic hypertension
»Eligible renal artery anatomy ;

Evidence from Spyral OFF-med, ON-med, Radiance solo; Bohm et al,Eur
Heart J. 2019; Atti V et al. J C Electrophysiol 2019

Evidence from Symplicity trials; GSR; DENERHTN; Prague-15; Azizi SIIA Position Paper, High Blood Pressure &Cardiovascular Prevention
M et al, Circulation 2016; Mahfoud F et al Eur Heart J 2017, GSR 2020
ACC2019
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Antihypertensive Efficacy of RDN Compared

to Antihypertensive Drugs

RDN spyral
cces HCTZ HTN OFF-Med
H .52
g %
2
2
3
$ s
&
aq
-10
SBP = DBP

Messerli F, et al. J Am Coll Cardiol Intv. 2020 Dec, 13 (24) 2934-2936
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RISK REDUCTION FOR A FALL IN OFFICE SBP

Major CVD CHD Stroke Mortality
%
-5%
Irrespective of baseline

§ - BP or pre-existing
g conditions
E 15% _1 3%
@
o s n=613815
® -20%

5%

27 %
P 27% _28%

Ettehad D, Emdin 04, Kirar A, sta. 3cod sressire cwerin br,m cﬂo' wdiovascdu divease and
el @ spbenabs review @ nkeaidrs, L 2090 g Yl
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Renal Denervation Increased
Time in Target Range (TTR)

Nearly 2x greater time spent at target in RDN patients vs. sham through 3 years
With numerically lower medication burden - SPYRAL HTN-ON MED Pilot
P=0.023 Higher %
is better
33.7%
Combined RDN
Office or ABPM*
o
= 18.8%
Combined Sham
Office or ABPM*
c P-0.26
i
@
B
o
= Lower
L burden is
§ better
Baseline to: & moenths 12 menths 24 months 36 months
Analyses use all non-missing BP data from BL, 3M, 6M, 12M, 24M & 36M within time ranges. Error bars represent standard error from the mean.
*TTR calculated as target SBP range OSBP<140 mmHg and/or ASBP<130 mmHg

Kandzari, et al. EuroPCR 2022.
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Higher TTR associated with significant CV event reductions

from 6 to 36 months

GSR DEFINE
P<0.0001 m O TR

— 10.3 5

g £ | >50% TTR*
w

E &

:

L]

5o

g 3

£ 5

s 3

J X

= 187

CV death Mi Stroke

MACE defined as cardiovascular death, Ml or stroke. Patients who had events between 0-6 months
were excluded from analyses. P-values were calculated using Cochran-Armitage trend tests.

*TTR from baseline to 6 months
Mahfoud et al. EuroPCR 2022.
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Consensus Document

European Society of Hypertension position paper on
renal denervation 2021

Roland E. Schmieder®, Felix Mahfoud®, Giuseppe Mancia®, Michael Azizi9, Michael B6hm®,
Kyriakos Dimitriadis’, Kazuomi Kario9, Abraham A. Kroon", Melvin D Lobo', Christian Ott®J,
Atul Pathak®, Alexandre Persu', Filippo Scalise™, Markus Schlaich", Reinhold Kreutz®,
Costas TsioufisP, on behalf of members of the ESH Working Group on Device-Based

Treatment of Hypertension

J Hypertens, September 2021
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European Society of Hypertension:
Position Statement on RDN in 2021

* In base ai risultati dei recenti studi clinici controllati effettuati con
dispositivi di seconda generazione, la RDN rappresenta un
opzione terapeutica per il trattamento dell'ipertensione, assieme
a modifiche dello stile di vita ed al trattamento farmacologico.

« La denervazione renale € una strategia terapeutica alternativa o
additiva, non competitiva.

» Si raccomanda un percorso strutturato per l'uso clinico di RDN
nella pratica quotidiana.




INFARTO E STROKE:
OGNI MINUTO CONTA

SAVE THE DATE

ROMA 4 NOVEMBRE 2022

Centro Congressi
Roma Eventi
Fontana di Trevi
Piazza della Pilotta, 4




022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACEE ™ B
INFARTO E STROKE:
OGNI MINUTO CONTA

SAVE THE DATE

o ROMA 4NOVEMBRE 2022

3 Centro Congressi
Roma Eventi
Fontana di Trevi
Piazza della Pilotta, 4




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PI_ ﬁ ( :| (( 9? Edizione

Programma congresso
Venerdi 30 Settembre 2022

12.25 - 13.25

LUNCHEON PANEL

IPERTENSIONE ARTERIOSA: TERAPIA PERSONALIZZATA
Moderatori: S. Taddei, Pisa - F. Versaci, Latina

Ipertensione non controllata: epidemiologia e rischi associati
G. Pucci, Perugia

Medicina personalizzata e terapia antipertensiva: tra linee guida e
“real-life”: quali farmaci e quali associazioni preferire?
G. Desideri, L'Aquila

La denervazione renale: una tecnica d'avanguardia per la cura
dell'ipertensione non controllata
F. Veersaci, Latina

'.SI Pratica clinica: il percorso diagnostico terapeutico e la tecnica
interventistica
F. Tomai, Roma
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Office (A) and 24 h ambulatory (B) systolic blood pressure
reductions in patients in the renal artery denervation groups of
the HTN-3 and the SPYRAL HTN-ON MED Pilot studies

A

-10

-15

=25

_30 -

_35_

Office systolic blood pressure (mm Hg) change from baseline

n=320 n=38

N o

| I
11
(-7-8t09.9)
p-0-81

[ SYMPLICITY HTN-3
[ SPYRALHTN-ON MED

n=-266 n=-34 n=-219 n=33
-232
-25.2
-26.7
L1 -285
35 I |
(-5-9t0 12.9) 32
p-0-46 (-6-1t012:6)
p-050

T
12 months

24 months

36 months

Bhaat DL, et al. Lancet. 2022 Sep 16 Online ahead of print.

Ambulatory systolic blood pressure (mm Hg) change from baseline

B
n-256 n=-36 n-188 n-33 n=152 n=30
_5_
741
-10
-111
-12.9
=
| | -15.0
5.8
—204 (-0-6to12-2)
p-0.076 -20-4
-221
g 93 D
(3-0to157) 71
304 p-0-0041 (-03t014.5)
p-0-059
_35_
-40 T ]
12 months 24 months 36 months
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GLOBAL SYMPLICITY REGISTRY: 3-YEARS FOLLOW-UP

RDN decreased blood pressure without increasing medication burden

Mahfoud et al. EuroPCR 2022

Mean Number of Med

Classes

Number of Medications

4,56
4,47 4,46
4,42 4,39
Baseline 6Mo 1Yr 2Yr 3Yr
(n=2712)  (n=2724) (n=2674) (n=2568)  (n=2514)

n

Patients (%)

Office Systolic BP Distribution

12130 and <140 mmHg
12150 and <160 mmHg

m <130 mmHg
2140 and <150 mmHg

12 12 12 9
27
22 20
f ; o Zﬁ
s 14
33 17 16 i
19 2
19 20
v | |

19
17 I I
11
- -
7
Baseline 6Mo 1Yr 2Yr 3Yr
(n=2662) (n=2107) (n=2001) (n=1537) (n=1254)
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PROOF OF CONCEPT STUDIES IN HYPERTENSION:

SPYRAL HTN-OFF MED PIVOTAL TRIAL

RANDOMIZED, SHAM-CONTROLLED

SCREENING TREATMENT

Follow-up
every

SHAM
CONTROL

2-week
safety 1-2
check” weeks

VISIT 1

VISIT 2

= Office BP 3-4 weeks = Office BP (baseline)
= Drug naive SBP 2150 to <180
or DBP 290
medications = 24-hr ABPM RENAL
discontinued SBP 2140 to <170 DENERVATION Follow-up
= Drug testing every
2 weeks’

Screen failure if OSBP 2180 or DBP <90 " N
discretion

Townsend RR, et al. Lancet. 2017;390:2160-2170

<IIIIIII RERRRRRRRRRNnng

Unblinding and

crossover to RDN

Escape criteria met if OSBP 2180 or investigator




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACEQ™

PROOF OF CONCEPT STUDIES IN HYPERTENSION:

SPYRAL HTN-OFF MED PIVOTAL TRIAL

BLOOD PRESSURE CHANGE FROM BASELINE AT 3 MONTHS

24-hr SBP

 Baseline 151 151

o

IS

)
[e2]
L

A -4.0 mmHg’
P <0.001

Blood pressure change at 3 months (mmHg)

-h
N
L

24-hr DBP

Office SBP
163 163

A -3.1 mmHg®
P <0.001

-9,2

—

A -6.6 mmHg”
P<0.001

Office DBP

101 102 (mmHg)

A -4.4 mmHg”
P <0.001

B RDN
Il Sham Control

Townsend RR, et al. Lancet. 2017;390:2160-2170.

Rdn showed significant reductions in all bp measures
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European Society of Hypertension:
Position Statement on RDN in 2021
La prospettiva e le preferenze dei pazienti, nonché lo stadio della

malattia ipertensiva, comprese le comorbidita, dovrebbero portare a
una strategia di trattamento individualizzata in un processo
decisionale condiviso, che includa attentamente le varie opzioni di

trattamento, inclusa la denervazione renale.
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e NEW ENGLAND
JOURNAL of MEDICINE

FOLLOW-UP OF SELF-EXPANDING CORONARY-ARTERY STENTS — SERRUYS ET AL. 13

ANGIOGRAPHIC FOLLOW-UP AFTER PLACEMENT OF A SELF-EXPANDING CORONARY-
ARTERY STENT

PaTrick W. SerruYs, M.D., BrabLey H. STrauss, M.D., KEvin J. BEaTT, M.B., B.S.,
MicreL E. BertraND, M.D., JacQues Puer, M.D., Antrony F. Rickarps, M.B., B.S.,
BrRNHARD MEIER, M.D., JEAN-JAacQues Gov, M.D., Pierre Voet, M.D., Lukas KAPPENBERGER, M.D.,
AND Urrice Sigwart, M.D.

Abstract Background. The placement of stents in cor-
onary arteries after coronary angioplasty has been investi-
gated as a way of treating abrupt coronary-artery occlu-
sion related to the angioplasty and of reducing the late
intimal hyperplasia responsible for gradual restenosis of
the dilated lesion.

Methods. From March 1986 to January 1988, we im-
planted 117 seif-expanding, stainless-steel endovascular
stents (Wallstent) in the native coronary arteries (94
stents) or saphenous-vein bypass grafts (23 stents) of
105 patients. Angiograms were obtained immediately be-
fore and after placement of the stent and at follow-up
at least one month later (unless symptoms required angi-
ography sooner). The mortality after one year was
7.6 percent (8 patients). Follow-up angiograms (after a
mean [+SD] of 5.7+4.4 months) were obtained in 95 pa-
tients with 105 stents and were analyzed quantitatively
by a computer-assisted system of cardiovascular angio-
graphic analysis. The 10 patients without follow-up angio-
grams included 4 who died.

Resuits. Complete occlusion occurred in 27 stents in

25 patients (24 percent); 21 occlusions were documented
within the first 14 days after implantation. Overall, immedi-
ately after placement of the stent there was a significant
increase in the minimal luminal diameter and a significant
decrease in the percentage of the diameter with stenosis
(changing from a mean [+SD] of 1.88+0.43 to 2.48=0.51
mm and from 37£12 to 2110 percent, respectively;
P<0.0001). Later, however, there was a significant de-
crease in the minimal luminal diameter and a significant
increase In the stenosis of the segment with the stent
(1.68=1.78 mm and 48=34 percent at follow-up). Signifi-
cant restenosis, as indicated by a reduction of 0.72 mm in
the minimal luminal diameter or by an increase in the per-
centage of stenosis to =50 percent, occurred in 32 per-
cent and 14 percent of patent stents, respectively.

Conclusions. Early occlusion remains an important
limitation of this coronary-artery stent. Even when the
early effects are beneficial, there are frequently late
acclusions or restenosis. The place of this form of treat-
ment for coronary artery disease remains to be deter-
mined. (N Engl J Med 1991; 324:13-7.)
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RDN per la cura della fibrillazione atriale

« La modulazione della RDN sul sistema simpatico ha
mostrato di poter ridurre non solamente i valori di PA, ma
anche avere effetti favorevoli antiaritmici in pazienti
sintomatici con FA sottoposti a Isolamento delle vene
polmonari, rappresentando pertanto un ulteriore strategia

terapeutica.
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Renal Denervation Increased Time in Target Range (TTR)

Renal Denervation increases long-term time in target blood pressure range
compared with sham control: ON MED pilot data

Blood pressure and MACE reductions after renal denervation: 3-year GSR result

Mahfoud et al. EuroPCR 2022

Time in Target Range - Methodology

« TTR evaluates BP control beyond a single

measurement
+ Uses several points to calculate the proportion of
time a patient spends within the desired range
+ Commonly used in other disease states such as
diabetes

+ s an established assessment of BP control and an
independent predictor of reductions in CV risk

Successive systolic BP measurements from
baseline throughout follow-up were linearly
interpolated

« Time a patient spent (%, days) at or below a
certain BP threshold was calculated

SBP (mmHg)
B

More Time in Target Range

) =)

BL 3 6 12 Months 24 36

Less Time in Target Range

BL 3 6 12 Months 24 36
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- \
Endpoints at 6 Months Symplicty HTN - 3
A
Office SBP! 24-hour SBP! Nighttime SBP?
(powered 1° endpoint) (powered 2° endpoint) (1-6 am)
5 —
£
E
£
p
g
> . , ‘
A -2.4 mmHg A -2.0 mmHg P=0.015 mRDN
P*=0.26 P*=0.98 ® Sham

Met primary safety endpoint:! Major adverse event (MAE) 1.4% observed vs 9.8% performance goal; P<0.001

1 Bhatt DL, et al. N Engl J Med. 2014;370:1393-1401
2 Kario K, et al. Hypertension. 2015;66(6):1130-7
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~~
Change in Office Systolic BP Sympliity HTN - 3
‘\\, -
12mo 24mo 36mo
2
-
3
£
B
o
é
%
2
w =30
235 4 \
A -13.4 mmHg A -20.7 mmHg A -22.1 mmHg
P<0.0001 P<0.0001 P<0.0001 B RDN (vaseiine 180 mmHg)
| Contl‘0| (baseline 180 mmHg)
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Change in Office Systolic BP

12mo 24mo 36mo 48mo 54mo

Systolic BP change from baseline
(mmHg)

.35 L s
A -13.4 mmHg A -20.7 mmHg A -22.1 mmHg
P<0.0001 P<0.0001 P<0.0001 B RDN (baseline 120 mmHg)

B Control (vaseine 180 mmHg)

— S
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Diastolic BP change from baseline

(mmHg)

15

-20 4

Change in Office Diastolic BP §ymolicity-c“,;a.s‘.;_;

12mo 24mo 36mo 48mo 54mo

A -6.2 mmHg A -9.5 mmHg A -12.0 mmHg
P<0.0001 P<0.0001 P<0.0001 -] RDN (baseline 97 mmHg)

B Control passine 99 mmHa)




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE© ™

Clinical Study

Change in 24-Hour Systolic BP Sy {1

12mo 24mo 36mo 48mo

0.2

Systolic BP change from baseline
(mmHg)

20

A -8.5 mmHg A -12.6 mmHg A -16.5 mmHg
P<0.0001 P<00001 P<0.0001 | RDN (baseline 1589 mmHg)

B Control paseiine 159 mmHg)
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Clinical Study

Change in 24-hour Diastolic BP Symoicy 111

—
12mo 24mo 36mo 48mo
5
o
£ n=68
?
38
E
o
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o5
(31}
9
2
% -15 o
=
20 4
A -5.6 mmHg A -7.5 mmHg A-11.2 mmHg
P<00001 P<00001 P<00001 | | RDN (baseline 88 mmHg)
B Control (passline 91 mmHg)
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Office Systolic BP Distribution

(% Patients) o

Crossover to RDN

RDN procedure RDN procedure

W =180 mmHg

B =160 and <180 mmHg
=150 and <160 mmHg
2140 and <150 mmHg

P<0.001 P<0.001 P<0.001

<140 mmHg
22.8
12.3
274 27.0
151
Baseline 6 Mo 36 Mo Baseline 6 Mo 36 Mo
(N=364) (n=350) (n=219) (N=101) (n=101) (n=63)

Bhaat DL, et al. Lancet. 2022 Sep 16 Online ahead of print.
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5 IN CARDIAC EXPERENCE

24-Hour Systolic BP

Baseline vs 36 Months
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HTN3: Reduction in mean office (A) and 24 h ambulatory (B)
systolic blood pressure at 12 months, 24 months, and 36 months

A B
n=-320 n-149 n-266 n-137 n-219  n-134 n=256 n-116 n-188 02 n=-152 n-119
0—-- ——— —— - —_- S ——=r .
-01 n-124 03
£ 59 i
3 4.3
8 -4.
E -0 = o 1 s
£ )
o
= -85 mmH —11.
E e z to—S»:gl} o I
o p=0.0001 —
s I -12.6 mm Hg -15-6
E =07 g 7] (-16-1t0-9-1)
E. e 00001 -16-5 mm Hg
E 5t — I 1 (-20-5t0-12:5)
s 13.4 mm Hg, 241 I p<0.0001
y (-17-8t0-9:0)
L 30 ps0.0001 — -26.4 ]
v -207 mm Hg
8 (247 to-157) ;i
& -~35+ _ p<0.0001 221 mm Hg ]
[ Renal denervation group (-27-2t0-17-0)
= Sham control group p<=0-0001
-40 t f 1 I I 1
12 months 24 months 36 months 12 months 24 months 36 months

Bhaat DL, et al. Lancet. 2022 Sep 16 Online ahead of print.
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Office (A) and 24 h ambulatory (B) systolic blood pressure
reductions in patients in the renal artery denervation groups of
the HTN-3 and the SPYRAL HTN-ON MED Pilot studies

A

-10

-15

=25

_30 -

_35_

Office systolic blood pressure (mm Hg) change from baseline

n=320 n=38

N o

| I
11
(-7-8t09.9)
p-0-81

[ SYMPLICITY HTN-3
[ SPYRALHTN-ON MED

n=-266 n=-34 n=-219 n=33
-232
-25.2
-26.7
L1 -285
35 I |
(-5-9t0 12.9) 32
p-0-46 (-6-1t012:6)
p-050

T
12 months

24 months

36 months

Bhaat DL, et al. Lancet. 2022 Sep 16 Online ahead of print.

Ambulatory systolic blood pressure (mm Hg) change from baseline

B
n-256 n=-36 n-188 n-33 n=152 n=30
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=
| | -15.0
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—204 (-0-6to12-2)
p-0.076 -20-4
-221
g 93 D
(3-0to157) 71
304 p-0-0041 (-03t014.5)
p-0-059
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Change in systolic BP (mmHg) after RDN in 6
prospective, randomized, sham-controlled trials

Office BP

m Renal Denervation m Sham Procedure

SIMPLICITY SPYRAL SPYRAL SPYRAL HTN RADIANCE-HTN RADIANCE-HTN
HTN-3 HTN-ON MED HTN-OFF MED  OFF MED Pivotal soLo TRIO
P =026 P=0.021 P=0.016 P =<0.0001 P =0.007 P=0.037
-2.6 23 -2.5
-39 -4.0
.94 -9.2 -9.0
-10.0 108
24H ABPM
H Renal Denervation ® Sham Procedure
SIMPLICITY SPYRAL SPYRAL SPYRAL HTN RADIANCE-HTN  RADIANCE-HTN
HTN-3 HTN-ON MED HTN-OFF MED OFF MED Pivotal S0L0 TRIO
P=0.98 P =0.006 P=0.041 P = 0.0005 P = 0.006 P=0.016

Kandzari DE, et al. Circulation. 2022 Mar 15;145(11):847-863




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

Change in systolic BP (mmHg) after RDN in 6 prospective,
randomized, sham-controlled trials

Office BP
® Renal Denervation ® Sham Procedure
SIMPLICITY SPYRAL SPYRAL SPYRAL HTN RADIANCE-HTN RADIAMCE-HTN
HTN-3 HTN-ON MED HTN-OFF MED OFF MED Pivotal S0L0 TRIO
P =026 P=0.021 P =0.016 P = =0.0001 P =0.007 P=0.037

-141

Kandzari DE, et al. Circulation. 2022 Mar 15;145(11):847-863
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CENTRAL ILLUSTRATION Renal Denervation Versus Placebo Meta-Analysis (N = 1,368)

Heterogeneity Changes in mean difference Mean difference P Value

EnCpost (1) in blood pressures (mm Hg) [95% Ci]
Ambulatory systolic blood pressure 0 —— : -3.61 (-4.89 10 -2.33) <0.0001
Ambulatory diastolic blood pressure 18.6 iy -1.85 (-2.78 to -0.92) <0.00M
Office systolic blood pressure 0 — E 5,86 (-7.77 to -3.94) <0.0001
Office diastolic blood pressure 0 —_— : -3.63 (-4.77 to -2.50) <0.00M
'
] L L |
=10 =5 0 5
Denervation better Placebo better

Ahmad, Y. et al. J Am Coll Cardiol Intv. 2021;14(23):2614-2624.

A summary of the effect of renal denervation on ambulatory systolic, ambulatory diastolic, office systolic, and office diastolic blood pressure.
Mean difference in blood pressure in millimeters of mercury with 95% Cls, P values, and heterogeneity as assessed using the I* statistic. All
meta-analyses were random effects and by the intention-to-treat principle.
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