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REMAINS A MAJOR
HEALTH BURDEN

HYPERTENSION IS THE SINGLE @ HYPERTENSION

1 3 ADULTS HAVE
HTN is estimated to IN HYPERTENSION

30%

Untreated

have
to
the US health care?

system alone 35%

Treated but
Uncontrolled?3

1Avoidable costs include emergency, hospital, and outpatient visits that could be avoided with stable adherence.
3Uncontrolled defined as 140 mm Hg systolic or > 90 mm Hg diastolic. CDC Vital Signs September 2012,

NHANES 2003-2010.

4Kearney PM, et al. Lancet. 2005;365:217-223.

SWorld Health Organization. World Health Report 2002: Reducing risks, promoting healthy life. Geneva, Switzerland.
6Messerli FH, et al. Lancet. 2007;370:591-603.



Primary prevention efforts are poorly
developed in people at high cardiovascular
risk: A report from the European Society

of Cardiology EURObservational

Research Programme EUROASPIRE V

survey in 16 European countries

European Journal of

Preventive @ ESC

Cardiology

European Society
of Cardiology

Risk factor

BP > 140/90 mm Hg (>140/85 if diabetes) in patients

BP > 140/90 mm Hg (= 140/85 if diabetes) in patients not
using antihypertensive drugs

Awareness of BP level in patients using antihypertensive drugs

Awareness of BP target in patients using antihypertensive drugs

Reporting 100% adherence with BP lowering drugs

If blood pressure raised, never been told by a doctor
to have high BP

BP > 140/90 mm Hg (= 140/85 if diabetes) in obese patients
using antihypertensive drugs

B > 140/90 mm Hg (> 140/85 if diabetes) in centrally obese
patients using antihypertensive drugs

BP > 140/90 mm Hg (>140/85 if diabetes) in obese patients
using lipid-lowering drugs

BP > 140/90 mm Hg (>140/85 if diabetes) in centrally obese
patients using lipid-lowering drugs

LDL-C = 2.6 mmol/l in patients using lipid-lowering drugs

LDL-C > 2.6 mmol/l in patients not using lipid-lowering drugs

Awareness of total cholesterol level in patients using
lipid-lowering drugs

Awareness of total cholesterol target in patients using
lipid-lowering drugs

Reporting 100% adherence with lipid-lowering drugs

If LDL-C > 2.6 mmol/l, never been told to have
high cholesterol

Self-reported previous diabetes
In patients with self-reported diabetes, HbAlc > 7.0%

Awareness of glucose level in patients with
self-reported diabetes

Awareness of glucose target in patients with
self-reported diabetes

Self-monitoring

Reporting 100% adherence with glucose-lowering drugs

All
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%

48.7

83.0
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49.1

29.2
37.0
56.0
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BP: blood pressure; LDL-C: low density lipoprotein-cholesterol.
3 <0.01; °p < 0.05.



PATIENT ADHERENCE

8.2%

OF ADULTS WOULD GIVE UP TWO YEARS
OF THEIR LIVES TO
AVOID ADDING ONE DAILY PILL?

NEARLY

504

OF PATIENTS BECOME NON-ADHERENT
TO ANTIHYPERTENSIVE THERAPY WITHIT
ONE YEAR OF INITIATING THERAPY?

Studies have shown doctors overestimate adherence.
“Physicians generally tend to overestimate patient’s adherence. )
Studies have demonstrated that clinicians’ estimates of non-
adherence are very poor, with a positive predictive value of only -

approximately 30%*. In fact, detecting non- )
adherence in clinical practice is almost
impossible.”

Jung O, et al. J Hypertens. 2013;31:766—774.
2Hutchins R, et al. Circ Cardiovasc Qual Outcomes. 2015;8:155-163.



NUMBER OF ANTIHYPERTENSIVE DRUGS PRESCRIBED AND DETECTED

Drug Class
Differences

“The majority of
patients with
apparent treatment
resistant
hypertension are
nonadherent to
prescribed
treatment.”

Lawson, ef al. J Hyperfens .2020.

Total number of prescriptions

Prescribed

" Detected

Calcium channel

blockers

Lld

Angiotensin
System
Inhibitors

263

166

Diuretics

295

118

Beta blockers

136
89

N=300
Urine testing

Others

216

131




Effects of Increased Sympathetic Tone

- Causes of increased afferent Consequences of increased
signaling from the kidney to efferent sympathetic outflow
central Integrative to the kidney and other organs
__bryinstruttures
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The Beginnings of Renal Denervation (RDN)

* First catheter was the Ardian renal denervation system -- 2005

* Original thoughts were to utilize a catheter to basically do what
Smithwick and Thompson had done in a slightly different

approach without creating a stepwise function in changes in
sympathetic tone

* Catheter-based RDN designed around an RF ablation catheter

RF Ablation Approach to Renal
Sympathetic Denervation




Norepinephrine Renal and Whole-Body Spillover and Results of Microneurography before and after Renal- Nerve Ablation

A Kidney Spillover

100+
] 90
3 80
o = 60—
£ % 50
g 404
o
‘5 304
2 20
p 104

0-

Mean Systolic/
Diastolic Office
Blood Pressure

Il Left kidney @ Right kidney

Baseline 30 Days after Bilateral
Denervation
161/107 mm Hg 141/90 mm Hg

B Whole-Body Spillover

800+
700+
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200+
100

Norepinephrine Spillover
(ng/min)

Baseline

30 Days after Bilateral

Denervation

C Muscle Sympathetic-Nerve Activity

Baseline

30-Day Follow-up

12-Mo Follow-up

200

Blood Pressure

50+
0-

o (UGN, -

56 bursts/min

10 sec

41 bursts/min

19 bursts/min

:
IN ENGL ) MED 361;9 NEJM.ORG AUGUST 27, 2009




DURABLE RESULTS AFTER RADIO FREQUENCY (RF) RDN OF THE RENAL NERVES
IRREVERSIBLE DESTRUCTION OF AXONS OBSERVED AT DAY 180

Study Design: RF RDN was performed in 164 healthy swine with serial histological tissue samples of

the renal arteries obtained at 7, 28, 60 and 180-days

Histological Tissue Slice Key Histological Findings

Nerve bundles organized in fascicles
Quiescent Schwann cells

Blood supply intact

Lack of fibrosis

Day O (pre-RDN)
Normal Nerve Function

Obliteration of nerve structure
Cell debris

Loss of blood supply

Intense inflammatory infiltrate
Fibrosis

Day 7
Necrosis and inflammation observed

» Disruption of normal nerve structure
* Fibrosis
Hypercellularity

Day 60
Mature fibrotic infiltration found with disruption
to nerve architecture

Disruption of normal nerve structure
Fibrosis

Hypercellularity

No restoration of organized nerve bundles

Day 180

Persistent fibrotic infiltration with irreparable
nerve architecture. Functional nerve regrowth
is highly unlikely




SYMPLICITY HTN-3

Primary Efficacy Endpoint

A=-239(95%Cl, 6.891t0 2.12) P= 26

l \

A=-141+239P< 001 A=-31.1+258P<.001

200 - | ] | ]
¥
= 150 A 180 mm Hg
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@ 100 -
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Q
i
=
- 50 -
0 - ) ) : = - .
(n = 364) (n_= 353) (n=171) (n=171)
Denervation Sham

Bhatt DL, et al. N Engl J Med. 2014;370:1393-1401.



2018 ESC/ESH Guidelines

7.6 Device-based hypertension
treatment

Evidence or general agreement that
the given treatment or procedure is
not useful/effective = is not recommended

D.Em.b.“d thenﬁu hr mmn Mean change (50} in daytime AEPM from baseline 1o 3 months (mmHg
M Baseline [l & Months Syatalic Diastolic
” ROM (4 B SHAM (a3 RONAN  SHAM (3
Difference in change, =2.3% mm Hg (35% 1, -6.59 to 2.17) ¢ ETTIT)
. P=0.26 +
Recommendation Class® | Level® I R
Change from baseline, Chanpe from basaline, AR
-14.13£23.93 rmm Hg -11.74£25.94 mm Hg
ILse of device-bated herapes is NOL recom- P 001 P0.001
o 200 e
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i -
E
shon, unbess i the contese of clinical stucdies 3 E 1604
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and RCTs, umll further evidence regarding their o 3 10
o 8 1204
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- . £ .
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Ref 367 . Symplicity HTM 3 - NEJM 2014 Ref 368 . Mathiassen ON . J Hyper 2016




Lessons From HTN-3

HTN-3 Factor Identified Alternative

* Obtain off-meds data

» Standardize meds
» * No max dose titration

* Measure adherence

* Less severe HTN
* Fewer prescribed meds
» * Focus on ABPM
* Patients from across globe
* Avoid changing patient behavior

* Spyral™ Catheter
‘! Procedural - * Main + branch vessel treatment
(

* Experienced proceduralists




Circulation

EDITORIAL

Status of Renal Denervation Therapy

for Hypertension
Still in Search of the Magic Bullet

Circulation. 2019;139:601-603. DOI: 10.1161/CIRCULATIONAHA.118.037937



Catheter-based renal denervation: the next
chapter begins

Felix Mahfoud'?*, Markus Schlaich®**¢, Michael B6hm', Murray Esler’, and
Thomas Felix Liischer®?

Symplicity HTN 1
Symplicity HTN 2

Proof-of-(}oncent RADIANCE-HTN SOLO
Studies
Spyral HTN ON-MED

Spyral HTN OFF-MED

DENER-HTN

Experimental
Studies

Symplicity HTN 3

Mahfoud et al, Eur Heart J 39 (2019): 4144-4149




Procedure Changed to Reflect Renal Nerve Anatomy
Distal Nerves Are Closer to the Arterial Lumen

Renal nerves generally originate from
the gorta and arborize toward the
kidney

Nerve fibers do not completely
converge on the renal artery until
beyond main bifurcation

Accessory arteries, when present, have
similar anatomical innervation patterns
that mimic the main renal arteries
Procedure was changed to ablate as
distally as possible where renal nerves

congregate closer to artery

Ablations are only done outside of
angiographic shadow of kidney . e ' . :
Sympathetic renal plexus of right kidney

(A) anterior(B) posterior

Mompeo B, et al. Chn Anot. 201629660 -664. Copynight '© 19992020 lohn Wiley & Sons, Inc. Al nights resesved



Combined Branch and Main Artery Treatment

Effective in Reducing Renal NE in Normotensive Swine

Renal Norepinephrine Levels
350

300 - B Control

B RDN
250 -

200 -

190 =

ng/g Kidney

100 -

Main artery ~ \ 50 -

Areas of Renal Denervation Ostium Main artery  Branches

Henegar JR, et al. Am J Hypertens. 2015;28:909-914.



Technologies/techniques for renal denervation (RDN)

Radiofrequency Ultrasound Alcohol mediated
denervation ‘ denervation denervation




Technologies/techniques for renal denervation (RDN)

Device Specifics Depth Procedure Safety

6.8 mm

* Radiofrequency
& * 4 elecirode pattern ablation
A 6 F guide catheregrompatible
* * over-the-wire
e o' .
~Yessel diameter range: 3-8 m

» Ultrasound ablation
* Ring of energy
* Endothelial water cooling

Yessel diameter range: 4-7 miy




Alcohol mediated denervation
Peregrine System™ Infusion Catheter

Perivascular Sites Where Device
Infuses Alcohol

Expanded View of Device Infusing
Alcohol

LYRD Chanter T3 RENAL DENERVATION A Wwamh Tewenrrent < Pope !0'?-.'16.-)0!‘.

Site-specific delivery of alcohol: Local nerve inactivation
1. Micro-volume (0.3 mL-0.6 mL) infused directly to the perivascular region
2. Extracellular fluid helps spread alcohol circumferentially in the perivascular region
3. Alcohol activity range self-limited through dilution by extracellular fluid







The Symplicity Spyral™ Catheter

* Multi-electrode catheter with
quadrantic vessel contact for
simultaneous ablation in up to
4 electrodes

* 60-second simultaneous
energy delivery

* Vessel diameter range: 3 mm to 8 mm

* Flexible catheter allows branch
treatment

* 6F guiding
catheter compatible




SPYRAL HTN - OFF MED

BP Change From Baseline to 3 Months: Office BP

Systolic Diastolic
Baseline BP (mm Hg) 162 161 100 101
0 n=37 n=41 . n=37 n=41
S 03
e -2 A (-2.9,2.2)
'.E'.S ol P= 81
H = 4 -
R E
g = 6 53
= (-78,-2.7) ® RDN
“; = P= 0002
P B Sham
= = 10 =
£ 0 -10.0
5’_ 49 (151, -4.9)
o P=_.0Q04 ,
-14 - A-7.7 mm Hg
(-14.0,-1.5)
P= 0155

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



SPYRAL HTN- MED
24-HOUR ABPM TRENDS

RDN (N=38) Sham Control (N=42)

Baseline

High Risk Zone -- High Risk Zone

3 Months 3 Months

Systolic Blood Pressure (mmHg)

= “High-risk zone" that occurs in the late night/ early moming period is usually associated with increased risk for stroke and cardiovascular events2?

Graphs based on actual clock times. Similar results were observed when

24-hour BP patterns were normalized to patient reported time of waking. 1. Kario Ketal, ACC 2018

2. Amodeo C, Blood Pressure Monit, 2014
3. Boggia J, The Lancet, 2007



Ambulatory heart rate reduction after
@ ESC Y e CLINICAL RESEARCH
Furopean Society catheter-based renal denervation in Hvbertensi
of Cardiology hypertensive patients not receiving ypertension
anti-hypertensive medications: data
from SPYRAL HTN-OFF MED, a randomized, .
sham-controlled, proof-of-concept trial S Fenal denervation W sham contro!
A HR 273.5 bpm (median) B HR <73.5 bpm (median)
Average Average Average Average Average Average
249-hour SBP 24-hour DBP 24-hour HR 24-hour SBP 24-hour DBP 24-hour HR
5 _r5 5 - - 5
8 n=16 n«18 n=16 n=186 n=l6é n=10 g n=1% n=10 n=19% n=10 Nl n=186
2_ = ¢ x
E" 0 1 b0 o 3T 0 —al, :

: RN B
Y g‘ﬁ £ = — (-4.9, 0.3) gﬁg
"'-'g -5 4 - -5 a-g ¢:§ -5 4 A -1.6 mmHg FaDaRt K -5 a-q'
§s§ S ] ) é 4 +0.4 mmHg (-5.9, 2.7) LE
= A -3.3 bpm Ug’ = (-6.3,7.1) P = (04562 o g'
s" A -7.5 mmHg (-5.7, -0.9) 3 8 o TERNe 38
& 101 Aj07mmHg (112, -38] FEANY p =108 g -10 - r -10% 5

(-16.8, -4.5) P < 0.001 = o
P = 0,001 @ c
-15 « - -15 -15 - -15

European Heart Journal (2019) 40, 743-751



RADIANCE-HTN SOLO

Change in Daytime Ambulatory Systolic BP at 2 Months, Per-Protocol

Renal Sham
Denervation Procedure
0 - (n = 58)
-0.1 ﬁm Hg
95% Cl- Between group difference
231021 adjusted for baseline BP
(=)
T 5 _ -8.2 mm Hg
= (95% Cl,-11.5, -5.0)
P < 0001
-8.5 mm Hg =
-10 4
95% ClI:
-109t0-6.1

Azizi M, et al. Lancet. 2018;391:2335-2345.



SPYRAL HTN-ON MED
Blood Pressure Change from Baseline to 6 Months

24-hr SBP 24-hr DBP Office SBP Office DBP

Baseline BP (mmHg) 152 151 98 165 163 102

n=36 n=36

1.7
(-4.2,0.9)
P=0.19

-6.0
(-8.5, -3.5)
P<0.001

-9.0 -9.4

=)
I
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o
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o
£
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©
o
£
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=
©
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o
o
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(-12.7, 5.3)
P<0.001

A -7.4 mmHg
(-12.5,-2.3)
P=0.005

A -4.1 mmHg
(-7.8,-0.4)
P=0.03

(-13.5, -5.3)
P<0.001
A -7.7 mmHg
(-14.0,-1.5)
P=0.02

A -3.5 mmHg
(-7.0, -0.0)
P=0.048

B RDN = Sham

Kandzari D, et al., Lancet 2018.

AS-av17-0818



SPYRAL HTN-ON MED
24-Hr Systolic Blood Pressure

. Baseline
Baseline
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Dashed line represents the 24-hr mean at baseline (blue) and 6 months (red)
W = Self reported wake time or 7:00AM if not reported

Kandzari D, et al_, Lancet 2018.



SPYRAL HTN-ON MED
24-Hr ABPM — Progressive Change Over Time

Systolic Diastolic

Baselin 3 Months 6 Months ; Baselin 3 Months 6 Months
e e

= =)
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£ £
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T @
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O O -

Sham Control

ANCOVA adjusted analysis
Kandzan D, et al., Lancet 2018.




REDUCE HTN: REINFORCE

Change in Office BP

Baseline BP, mm Hg Systolic Diastolic

Vessix 166.3+90 949+ 118

Control 166.2 + 88 949+ 111
% 10 - Difference -11.4 %D 40 < Difference -5.4
= P= 0059 E T P= 0370
g © E 01— T
2 .10 - & 10 - i
7P 7 -14.8 o 129
B =<2 7
A -26.2 as
8 -30 - | $ -30 -
i =
T T
.,5 -40 - 5 -40 -

Baseline 8 weeks 6 months Baseline 8 weeks 6 months
Control e-=se=Renal Denervation Control e=s==Renal Denervation
Systolic Diastolic

8-week data point includes rescued subjects with last antihypertensive medication-free reading carried forward to 8 weeks.
Weber MA, et al. JACC Cardiovasc Interv. 2020;13:461-470.



RADIANCE-HTN TRIO

Change in Office and Home SBP at 2 Months

Office SBP
RDN Sham
(N=69) (N=6T7)
I
:ll':_!‘- 5 =4.0 mmHg
E
E
404 =8.0 mmHg
Median Between Group
Difference
-70 mmHg
(95% CI, -13.0 to 0.0)
P=0.037*
-15
IR: T0R:
-195w-15 -120 0 9.0

*Baseline-adjusted ANCDYA on the manks due to non-nomality of distribution

=10 =

16

Home SBP
EDN Sham
(N=63) (N=6T)
=6.0 mmHg
Median Between Group
Difference
-4.0 mmHg
(95% CI, -8.0 to 0.0)
P=0.052
IQR: IQR:
170w 1.5 0.5t 2.0

The PARADISE System is Limited by US Faderal Law to Investgational Use Omly in the

Lancet 2021, 397: 2476



Peregrine Catheter/Extra-Arterial Alcohol Perfusions

Systolic BP Reduction at 1, 3, 6, and 12 Months

Mean Reduction Systolic OBP Mean Reduction 24-Hour Systolic ABPM
1-M(n=45) 3-M(n=43) 6M(n=44) 12-M(n=41) 1-M(n=42) 3M(n=36) 6M(n=42) 12-M(n=238)
0
‘S m
-10 -10
E -1 £ 15
= =
.20 -20
-25 -25
P<0.001 P<0.001 P<0.001 P=0.001 P<0.001 P<0.001 P<0.001 P=0.001
-30 -30
Bars = 95% CI Bars =95% Cl
Baseline OBP: 169 + 15 mm Hg (n = 45) Baseline ABPM: 151 + 14 mm Hg (n = 44)
Responders*: 69% 58% 61% 71% 64% 67% 71% 61%

*Responders are defined as = 10 mm Hg drop for OBP and = 5 mm Hg drop for ABPM.
Note: The Peregrine System is an investigational product not approved in the US.
Mahfoud F, et al. JACC Cardiovasc Interv. 2020;13:471-484.



JACC

Journals

Changes in Plasma Renin Activity After
Renal Artery Sympathetic Denervation

CENTRAL ILLUSTRATION: Impact of Renal Denervation on Plasma Renin
Activity, Aldosterone, and Blood Pressure Reduction at 3 Months

p = 0.001 p=0.01
v
g 0.5 T 0.5
S 01 g
= 0 --.—_ SE o-
Renal denervation = 25
resulted in lower plasma ©®< -0.2 8L
renin activity (PRA) and & E -0.57 B »-0.5-
aldosterone compared ) ~E
withshamat3 months £E | =28
@ " s -
(=)] {=)]
E g™ 1.2
£ 15- 5 -5-
()
PRA Aldosterone
» PRA <0.65 PRA 20.65
& _
Sy
Patients with higher 8 E
baseline PRA had greater £ <
drops in blood pressure J e
compared with sham at cE
3 months 0 8
o=
5 m
L
()
226 patients with uncontrolled EIRDN Il Sham

hypertension without concomitant
antihypertension medication

Mahfoud, F. et al. J Am Coll Cardiol. 2021;77(23):2909-19.
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Effects of renal denervation on kidney function
and long-term outcomes: 3-year follow-up from
the Global SYMPLICITY Registry

Felix Mahfoud'®, Michael B6hm', Roland Schmieder?, Krzysztof Narkiewicz®,
Sebastian Ewen', Luis Ruilope“, Markus Schlaichs, Bryan Williams®, Martin Fahy’,
and Giuseppe Mancia®

Changes in 24-hour SBP Changes in Office SBP

7.2 82 8.0

@ Change at 6 months
@ Change at 1 year

@ Change at 2 years
@ Change at 3 years

Baseline eGFR 260
(N=289, p<0.0001 vs baseline)

79.6

43.1

Baseline eGFR <60
{N=93, p=0.03 vs baseline)

Baseline 6 Months 12 Months 24 Months 36 Months

Mahfoud et al, Eur Heart J (2019): [doi:10.1093/eurheartj/ehz118]



Effects of renal denervation on kidney function
and long-term outcomes: 3-year follow-up from
the Global SYMPLICITY Registry

Felix Mahfoud', Michael B6hm', Roland Schmieder?, Krzysztof Narkiewicz?,
Sebastian Ewen', Luis Ruilope“, Markus Schlaich®, Bryan Williams®, Martin Fahy7,
and Giuseppe Mancia®

Change in Office SBP Change in 24h Ambulatory SBP

Severe resistant HTN Less severe HTN Severe resistant HTN Less severe HTN
OSBP 2 160, ABPM 2 135 OSBP 150 - 180, ABPM 140 - 170 OSBP 2 160, ABPM 2 135 OSBP 150 - 180, ABPM 140 - 170
and 3+ meds and DBP 2 90 and 3+ meds and DBP 2 90
(n=228) , (n=55) (N=92) (N=28)

-15.3 -15.1 (S

@ Change at 6 months
| mChange at 1 year

@ Change at 2 years

@ Change at 3 years

B Change at 6 months
B Change at 1 year

@ Change at 2 years
@ Change at 3 years

Systolic Blood Pressure Change (mm Hg)

)
-
E
E
o
%0
c
<
£
o
o
-
S
D
“
@
—
Q.
)
2
°
-
S
a

Baseline OSBP 179 £ 17 Baseline OSBP 164 ¢+ 7 Baseline ABPM 157 £ 15 Baseline ABPM 155+ 7
P < 0.0001 P < 0.0001 P <0.001 P <0.001

Mahfoud et al, Eur Heart J (2019): [doi:10.1093/eurheartj/ehz118]



Controlling hypertension is critically important
BLOOD PRESSURE CONTROL REDUCES THE RISK OF DEBILITATING SIDE EFFECTS

10 MM HG DECREASE IN MEAN OFFICE SBP:

O HF Stroke CHD
2 O A) 5
Reduction in relative risk of é
major cardiovascular events £
0 B -17%
&
0) <
Reduction in relative risk of -27%

. -289
all-cause mortality i

Ettehad D, et al. Lancet. 2016,387:957-967



CLINICAL EVENT REDUCTIONS IN HIGH-RISK HYPERTENSION PATIENTS TREATED WITH RENAL
nAmA DENERVATION: A MODEL-BASED ESTIMATE BASED ON 36-MONTH DATA FROM THE GLOBAL
SYMPLICITY REGISTRY

Resistant Hypertension (RH) |  Type-ll Diabetes Mellitus (T2DM)

S GIOll)i::t S S ?:)ll)l:: Calculated

;?g?stryy Calculated control Calculated ;eg;:stwty Calculated ] Calculated
Observed i (B::;Il)ne Ll Observed kR (Baseline SBP) 2l
(36M) (36M)
5.7% 091 6.3% 181 7.1% 0.92 7.7% )
Cardiovascular

death 2.8% 0.78 3.6% 128 4.0% 0.84 4.8% 130

3.5%

4.5%

MI 2.3%
Stroke

3.1%

New-onset
end-stage renal
disease

Major adverse
cardiac events
(calculated) . 0.66

11.5% 0.75

19

15.1% JACC May 11, 2021

Volume 77, Issue 18




Over 5,800 Patients in Published trials of RDN for hypertension

Symplicity HTN 3
RADIANCE HTN-SOLO

146

WAVE IV 21
SPYRAL HTN-OM MED 820
SPYRAL HTN-OF MED 20

Flex 71
.- ] 69
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GLOBAL SYMPLICITY REGISTRY
UK Registry
Swedish Registry
REND Registry
REDUCE HTM 146
EnligTN 2 133
EncareD 109
ACHIEVE 100
Hedelberg Registry 3
Kazakhstan Registry 63
SPYRAL FIM 50
RAPID ]
SYMPLICITY HTN 1 50
EnligHTN 1 16
EnligHTN 3 39
Irish Registry a1

Partugal Registry

Study Sample Size (N)

253

191

2583

Randomized, sham-
controlled studies

Randomized studies
(no sham)

Real-world
registries, non-
randomized




Renal Denervation for Treating Hypertension

» Renal nerve ablation is achieved by radiofrequency or ultrasound energy or by alcohol
perfusion delivered by catheters through the walls of the renal arteries

* Improved understanding of renal nerve anatomy, new generation catheters, and updated
ablation procedures have all added to the effectiveness of RDN

» The technigues now used are effective in patients not taking oral antihypertensive drugs,
as well as in patients with uncontrolled hypertension despite being on these drugs

» Although effects of the procedure can sometimes be seen almost immediately, full reductions
in blood pressure may not be apparent for up to 6 months

» Registry data demonstrate efficacy is maintained for at least 3 years

* There have been no major safety issues reported with the RDN procedures



Differences in patient and physician perspectives on
pharmaceutical therapy and renal denervation for the
management of hypertension

(a)

53%

58% 63% 55% 58% 60% 62%

120-129 130-139 140-149 150-159 160-169 170-179 >180

Reject denervation

B Consider denervation

Reported most recent systolic blood pressure

43% 52% 49% 49%
65% 68%

Reject denervation

B Consider denervation
57%

35% 32%

0 1 2 3 < 5+

Number of antihypertensive medications Journal of Hypertension 2021, 39:162-168




Differences 1n patient and physician perspectives on
pharmaceutical therapy and renal denervation for the
management of hypertension

BP medication side
effects

have negatively impacted
their lives

Higher BP range

PATIENT
PREFERENCE

PHYSICIAN
RECOMMENDATION |

Perceive
high BP as a significant risk

Higher number of BP
medications

Personal experiences,
including co-morbidities,
have made high BP
consequences real

Shared decision-making
on risks and benefits of
renal denervation ®

Inadequate support in guidelines
Stronger supporting data needed

PATIENT/
PHYSICIAN

DECISION

Journal of Hypertension 2021

, 39:162-168




nuove posizioni

POSITION PAPER l.')

Chech for
updates

Italian Society of Arterial Hypertension (SIIA) Position
Paper on the Role of Renal Denervation in the Management
of the Difficult-to-Treat Hypertensive Patient

8 internisti
Rosa Maria Bruno ') . Stefano Taddei' - Claudio Borghi® - Furio Colivicchi® - Giovambattista Desideri®- . .
11 ) 4 cardiologi

Guido Grassi®- Alberto Mazza’ - Maria Lorenza Muiesan® - Gianfranco Parati®'? - Roberto Pontremoli 1 nefrol
Bruno Trimarco'? - Massimo Volpe'*'? . Claudio Ferri® nerrologo

( N

... nel futuro e quindi necessario un forte programma di sviluppo scientifico e clinico che ci porti a

poter considerare la denervazione renale una delle opzioni terapeutiche nella pratica clinica quotidiana

. v

High Blood Pressure & Cardiovascular Prevention . 2020




Furopean Society of Hypertension position paper on

renal denervation 2021 Consensus Document

BOX 1: Position Statement in 2021

On the basis of consistent results of several sham-controlled clinical trials,
renal denervation represents an evidence-based option to treat
hypertension, in addition to lifestyle changes and Dblood pressure
lowering drugs.

Renal denervation therefore expands therapeutic options to address the first
objective of hypertension treatment, that is to effectively reduce an elevated
blood pressure and achieve blood pressure targets.

Renal denervation is considered a safe endovascular procedure without
significant short-term or long-term aaverse erfects based on data available
up to 3 years.

Renal denervation is an alternative or additive, not a competitive treatment
strategy.

A structured pathway for clinical use of RDN in daily practice is
recommended.

Patients’ _perspective_and _preference as well as patients’ stage of

hypertensive disease including comorbidities should lead to an
individualized treatment strategy in a_shared decision-making process,
that carefully includes the various options of treatment, including
renal denervation.

Journal of Hypertension 2021, 39:000-000



Introduction

Catheter-guided renal artery denervation (RDN)
works on sympathetic system deactivation

It can treat resistant hypertension and modulate
sympathetic system hyper stimulation of heart

failure patients with reduced ejection fraction
(HFrEF)

Current medical therapy aim to inhibit the RAAS

RDN can be an alternative to medical therapy
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RESULTS: Primary Endpoint: Subclinical AF*

Cumulative incidence of primary endpoint
after average 3 years follow up:

*RD: 8 of 42 (19%)

P=0.011
Log Rank Test *Sham RD: 18 of 38 (47%)
*RR: 0,4 (95% CI: 0,22-0,73)
*RRR=60%
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*NNT: 3,5 to prevent one event

Number at risk

RDN 42
Sham 33

*identified via ILR Heradien et al., Euro PCR 2019



RDN reduced AF recurrence after
Pulmonary Vein Isolation

Kaplan-Meier survival estimates

FVI+HON

0.7

PVl only

Log-rank el p=0011
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0.00

6
Months
Number al nsk
PVi«RDN 147
PViony 147

Steinberg J, et al. Presented at HRS 2019.



Atrial fibrillation reduction by renal sympathetic denervation: 12
months’ results of the AFFORD study

Lida Feyz' - Dominic A. Theuns' - Rohit Bhagwandien' - Mihai Strachinaru’ - Isabella Kardys' -
Nicolas M. Van Mieghem' - Joost Daemen’

® EHRA III
EHRA 11
mEHRA I

Change in EHRA class

at follow-up visits (6- and

12 months results). EHRA

European Heart Rhythm Asso-

ciation, pre-RDN prior to renal

sympathetic denervation, 6M 6 *pre-RDN vs. 6M vs.
months, 12M 12 months 12M, p<0.001

Feyz et al, Clin Res Cardiol 108 (2019): 634-642



Atrial fibrillation reduction by renal sympathetic denervation: 12
months’ results of the AFFORD study

Pre-RDN 6 months 12 months p¥ pFE
AF episodes (n) 1 (0-11) 1 (0-11) 3 (0-16) 0.84 0.31
Total episodes AF (min) 125 (2-978) 44 (0-2833) 84 (0-544) 0.64 0.03
AF min/day 1.39 (0-10.9) 0.67 (0-31.6) 0.94 (0—6.0) 0.64 0.03
Highest VRR (bpm) 127 (105-145) 117 (104-141) 106 (75-126) 0.09 0.01
- 24 h-holter monitoring for (S)VE beats 6.3 + 2945
Pre-RDN 6 months 12 months p*  p** 12M7
Heart rate T1+15 66+ 8 T0+12 0.15 0.63 78.4 + 17.2%
(bpm) 6M s
SVE (beats) 187 137 79 (13-763) [],36
(82-948) (43-1096)
VE (beats)  35(3-153) 22(3-86)  42(5-134) 0.57 0.73 pre-RDN? If 65.5 +15.0
0 20 40 60 80 100

Clinical Research in Cardiology (2019) 108:634-642



Specific Outcomes: Symplicity AF: Study Design

Enrollment/Baseline

CT scan and
randomization

Pulmonary vein h

isolation

Treatment: Renal angiogram, ]
Control: LINQ insertion Renal artery denervation and

LINQ insertion
| |

Hospital discharge

1 month and 6 month

Every 6 months until
study closure

ClinicalTrials.gov Identifier: NCTO2064764




Renal denervation: which patient?
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UNCONTROLLED REFRACTORY RESISTANT PATIENT P EIBRILLATION WHAT NEXT?
HYPERTENSION? HYPERTENSION? HYPERTENSION? " & PREFERENCES | : REDUCTION
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@ ESC Proceedings from the 3rd European Clinical
rromean society ONSeNsus Conference for clinical trials in
of Cardiology . . .
device-based hypertension therapies

Potential predictors of response to RDN therapy Procedural vaniables
® Number of treatment ablations

® Anatomic site

CURRENT OPINION
Hypertension

Baseline characteristics .
® Distal branch vessels for RF treatment
® Systolic blood pressure " .
Accessory renal arteries

® Amplitude _
o Variabil Biomarkers
Comb dw < olated ieh . ® Ghrelin, MR-proadrenocmedullin, Neuropeptide-Y, Brain-derived
OmbIned versus Isolated systolic hypertension neurotrophic factor, intercellular cell adhesion molecule-1 (ICAM),

' '
Pulse wave velocity vascular cell adhesion molecule-1 (VCAM)
® mircoRNA

Muscle sympathetic nerve activity

® Heart rate
® Basal rate

® Varability . ) )
Invasive/provocative testing

® Antihypertensive medication ® Renal resistance and wave speed
® Poor drug adherence despite extensive counselling *p hall ( lonidine)
N rug challenge (e.g. clonidine
® Eth
o RF l:":"—'}" ® Baroreceptor sensitivity
. C:Ebs ECtC?rs l ® Blood pressure response to orthostasis
Truct
riictive sieep apnoea ® Flectrical renal nerve stimulation
® Chronic kidney disease . )
maging

* Obesity

® Meta-iodobenzylguanidine scintigraphy (kidney/heart)

® Renal artery diameter

European Heart Journal (2020) 41, 1588-1599 ® Precence of accessory arteries




RDN . from resistant hypertension to the difficult-to-treat-patient

Clinical profiles of patient candidates to RDN

(a) Essential hypertensive patient uncontrolled by an 36, 60] || (b) Grade 1-2, systo-diastolic, essential hypertensive [39-41]

association RAS-blocker/calcium-channel blocker/diu- patient, untreated or uncontrolled by 1-2 BP-lowering

retic at maximally tolerated doses (recommended) drugs (possible) )
Additional features Additional features

Adverse effects with spironolactone [37] Multiple intolerance to BP-lowering drugs/adverse effects

Poor drug adherence despite extensive counseling [56] Poor drug adherence despite extensive counseling

Systo-diastolic hypertension [34] High/very high lifetime cardiovascular risk

No extensive vascular damage [57, 58]

Paroxysmal atrial fibrillation and planned ablation [63]

High/very high lifetime cardiovascular risk ,
Patient preferences

|Patif:m preferences

SIIA Position Paper on the role of RDN in the management of the difficuli-to-treat hypertensive patient . HBP & CVP 2020




TWO CLINICAL PROFILES OF PATIENTS CANDIDATES TO RDN

RECOMMENDED POSSIBLE

Essential hypertensive patient Grade 1-2, systo-diastolic, essential
uncontrolled by an association hypertensive patient, untreated or
- RAS-blocker uncontrolled by 1-2 BP lowering

- calcium-channel blocker drugs

- diuretic

at maximally tolerated doses

Additional features: Additional features:

= Multiple intolerance to BP-lowering
drugs/adverse effects
= Poor drug adherence despite extensive

= Adverse effects with spironolactone
= Poor drug adherence despite extensive
counseling

: : : counseling
n - lic h . T :
Systo dlastco ' hypertension = High/very high lifetime cardiovascular
= No extensive vascular damage .
= High/very high lifetime cardiovascular risk
risk = Paroxysmal atrial fibrillation and planned
ablation

" Patient preferences = Patient preferences

Evidence from Symplicity trials; GSR; DENERHTN; Prague-15; Azizi M et Evidence from Spyral OFF-med, ON-med, Radiance solo; Bohm et al,Eur
al, Circulation 2016; Mahfoud F et al Eur Heart J 2017, GSR ACC20159, ... Heart J. 2019; Atti V et al. J C Electrophysiol 2019



FLOWCHART FOR THE DIFFICULT-TO-TREAT HYPERTENSIVE PATIENT

GPs — Cardiologists — Hypertension specialists

v
RDN Selection Center

S .

h Global CV risk s:’ —in‘ for\
/ reening
Office and isie ?smlent( secondary )

24008 hypertensuon

e ——

" Drugadherence > Shared decision |
and tolerability - making

. assessment - ‘ =

Optimization of BP-lowering treatment

-

NO

BP controlled?

Multidisciplinary staff Clinical follow-up
evaluation for RDN




Clinical Case
59 y, previous TIA and untreated OSAS . Mean office BP 161/107 (on top of Tx)

Bilateral RDN
Attivita Nervosa Simpatica Muscolare .SPi"mfcr della NDI'EPiﬂﬁ{:ﬁHE

C Muscle Syepathatic. Mene Aotvity e Eidney Spillover B ‘WholeBodp Spillowr
Basid i - Duwy Follews-up 13- o Fallow: g e kichney -El!‘: iy
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MP Schiaich, NEJM 2009



Key Characteristics of Radio Frequency (RF) Ablation

Legend:
, , Ablation M Veins Ureter
= Renal nerves are embedded in perivascular fat Renal artery Fat M Muscle

M Renal nerves . Collagen Lymph node

= RF ablation preferentially occurs in the fat ‘2’  Tteme
2 - N

= By providing some cooling, structures like veins contribute to the ) Nt

creation of safe lesions e ;

= Ablation area is a key metric

= Endothelial healing is observed

Cartoon image derived from actual histological section from porcine model

Sharp A. TCT 2020




— Interlobular artery
and vein

— Arcuate artery

Hypothalamus and vein

Efferent ——

Afferent ' ACFy | _— Interlobar artery
Celiac ganglion . : . I 2 \'; and vein

Superior ___ R Intima
mesenteric ganglion - [ Media

Inferior Adventitia Medulla

mesenteric ganglion

Ureter




Procedural strategy to reflect renal nerve anatomy
Distal nerves are closer to the arterial lumen

¢
A7

= Renal nerves generally originate from the aorta
and arborise towards the kidney

= Nerve fibers do not completely converge on " RA / o} ‘
the renal artery until beyond the main Branches XS Wy [\Ffe”a'
. . > o R N erves
bifurcation &\ (Green)

= Ablations are performed outside of the
angiographic shadow of the kidney

Human cadaver
specimens

Mompeo B, et al. Clin Anat. 2016;29:660—664.
Sharp et al. TCT 2019



CV Continuum: Start Therapy Earlier

In high-risk patients, small relative risk reductions translate into large absolute benefits(*!

] Treatment Benefit®l: 25% risk
Risk of GV avonts reduction Doath

in 10 years (%)
« Subclinical organ damage left untreated results in clinical {symptomatic) disease and CV events (stroke,

MI, HF}) and death!”

* Risk can be reduced depending on when treatment is initiated'*!

Dowe over treat mild hypestension?, Zanchett A, Not Rey Cordwol Volume 16, 2015 - Issue 8, 2010 reps inted by pesmission of the publishes {Taylor &
Franos Ltd, hitp/fvasave tandfonkne com). a. Zanchetts A, Not Rey Cardiol. 2000, 7:66 67, b Law MR, et al. 8MJ. 20093381665 1683




Proof of Principle
Quantifying Human SNS Activity

=1 .
4 s A \
Central Sympathetic — | v‘vv‘W‘u‘“‘/«w “Testing is best
Nerve Activity . L done by recording
1. Muscle Sympathetic postganglionic
Nerve Activity (MSNA) nerve traffic...

and measuring
transmitter release
from sympathetic
nerves to plasma
(NE 'spillover')"

Renal Sympathetic
Nerve Activity

2. Adrenal Vein Sampling
(NE spillover)

Ester M. S Appl Physof 2000108227 237 Journal of Appied Physsology, Ester Met al, vol 109, 2010, and pg 1994-1998
I



RDN and Reduction in Central Sympathetic Drive

Muscle Sympathetic Nerve Activity (MSNA) in a Patient With Resistant HTN

MSNA Bp
* S9year-ofd manon 7 HTN meds (burst/min) (mm Hg)

. | | l A
Baseline #‘lwl',’wb J,'l )V‘ M}L‘w 'LM 56 > 1617107
1 Mo 'MW\"&” Jp\‘l MM}W’ 41 (-27%) = 141790 (20/17)

" h —
2me W ot "W&"'MA' 19 {-66%) > 127/81(34/26)

Reduction of renal contribution to central sympathetic drive to normal BP

*Improvement in cardiac baroreflex sensitivaty after renal denervation (7.8 =2 11, 7 msec/mm Hy)
Schiaich MP, et ol N Engl f Med. 2009;361:932-934



Concept

Resistant HTN
Sympathetic Tone

YOLUME

Surgery
Open procedure
Overmodulation
Higher risk

RDN
Catheter procedure
Controlled modulation
Low-risk vascular
access
Renal arteries are
robust



RDN With RF Was Developed With Extensive and
Rigorous Testing

Tissue Properties Make RF an Attractive Choice for RDN

RF energy | RF is effective
primarily | -

Renal nerves

in thermall
are located Y

heats fat AT destroyin
around the W|tf1(|.n the fat i the re\;ialg
renal artery!@ o oAU nerves

* > 400 swine and 10 human cadaver studies have been used to develop and
understand effective RDN with RFL®!

* RDN with RF selectively heats perivascular adipose tissue that leads to
denervation

a Fen A, et 3l EaroPCR 2019, 6. Shag p ASP, et d, TCT 2019,



RF Is a Safe and Effective Method to Achieve RDN

Mean Lesion Depth at 7 days*

One Tissue Sample @

€10 -
£
= Maximum Depth o 8
i 6.8
- Average Depth ;‘é 6
v
(@'
TR | e 4
Calculated across all samples g
' a
- 2
C
T
LY
= 0 ‘ ' : :
Average Maximum Depth’ Average Depth?

{164 treatments) {2066 tissue samples)

* Refined technology allows reliable delivery of energy, 360° around the
artery, reaching greater depth

*Rlean lesson depth aeated by the Symphoty Spye o™ mult-electrode catheter and Symphaty G3 BRF Generstor (oot approved 1or use in the LISA).

tF or each RF lesion, multiple lengths 3 e measured and the fongest {maomum length s wdentibed. The mean of the maemum measur ements acr oss ol
lesions is caloulated and reported as the Maamum Depth. "Measured lesion lengths for 2066 tissue samples ace aggr egated to calculate an Avesage Depth,
Sharp ASP, et al 1CT 2019,



"Lesion Depth" Is a Limited Measure of Denervation Efficacy

Lesion safety and efficacy depend on several factors:

* RDN placement along renal artery

* Energy duration

* Lesion size and 3-dimensional shape

* Surrounding structures contribute to nonuniform lesion formation
Location of structures varies throughout the length of the renal artery

Lesion samples should be evaluated at 7 days, the peak of the

inflammatory response due to RF energy

"Lesion area" is a more appropriate measure

of denervation efficacy

Sharp ASP et al. TCT 019,



Conclusions and Take-Home Messages

* RDN has a solid and valid research physiological background
* There is much more to learn

* Catheter-based approaches are very safe and effective in
achieving renal denervation, as supported now by both clinical
and registry data

* A deeper understanding of the anatomy and physiology of
sympathetic nerves has facilitated further technical advances with
improved algorithms for use

* Ongoing studies are looking at patients who are on medications
with a variety of approaches to management and catheter use
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Renal Denervation for 2 :
Treating Hypertension:
Alive and Well =,

Michael A. Weber, MD 7

Professor of Medicine
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SYMPLICITY HTN-2

Change in Office BP by 36 Months in Treatment-Resistant HTN

-10 1
-15 4
20 1
25 4 -
-30 1
-35 4

BP Change, mm Hg

40 - ; B SBP mm Hg
_ -34 ® DBP mm Hg
3D = P< 01 forA from BL

for all time points

1 mo 3 mo 6 mo 12 mo 24 mo 30 mo 36 mo
N=143) (h=148) (=144) (=132) (n=105) (n = 44) (n=34)*

*Reported as mean with 95% confidence intervals.
Esler MD, et al. Eur Heart J. 2014:35:1752-1759.



SYMPLICITY HTN-3

Primary Efficacy Endpoint

A=-239(95%Cl, 6.891t0 2.12) P= 26

l \

A=-141+239P< 001 A=-31.1+258P<.001

200 - | ] | ]
¥
= 150 A 180 mm Hg
= 166 mm Hg
=W m Baseline
@ 100 -
7o) m 6 Months
Q
i
=
- 50 -
0 - ) ) : = - .
(n = 364) (n_= 353) (n=171) (n=171)
Denervation Sham

Bhatt DL, et al. N Engl J Med. 2014;370:1393-1401.



The Symplicity Spyral™ Catheter

* Multi-electrode catheter with
quadrantic vessel contact for
simultaneous ablation in up to
4 electrodes

* 60-second simultaneous
energy delivery

* Vessel diameter range: 3 mm to 8 mm

* Flexible catheter allows branch
treatment

* 6F guiding
catheter compatible




Renal Denervation Trials — Restart

EDITORIAL

Renal Denervation for the Treatment of Hypertension: Making a New
Start, Getting It Right

Michael A. Weber, MD;' Ajay Kirtane, MD;“ Laura Mauri, MD;” Raymond R. Townsend, MD;" David E. Kandzar, MD;
Martin B. Leon, MD*

J Nl L sty VEW YOrK, Srookly v enley nley 1I{oNa Vas
. ‘ P ,
arapy, Columdia Urnvvarsity Meavcal Cantler, | v Tox n and Women's Hospetad, Havvard Clivecal Haessarch Institute and Harvard
Medical Schox W, Bost N1, MA -~ Peraiman School of ) f P NSyivana, Philacdelphia r”‘.»l., and Piedmont Heart Institute, Atiant 1, (GA

A strategy based on the widely followed protocol for antihypertensive drug
development:

* Demonstrate safety and efficacy of RDN as a single therapy

* Demonstrate safety and added efficacy of RDN when combined
with BP-lowering drugs

Weber MA, et al. J Clin Hypertens. 2015;17:743-750.



Focused Protocols for RDN in Hypertension

Patient Selection Randomization Primary Long-Term
(Blinded to patients BP Efficacy BP Efficacy
and observers) Endpoint Endpoint

ABPM ABPM ABPM

No BP meds at baseline Renal
(any previous meds discontinued) denervation

Patients with inclusion BP

Systematic addition
of drugs needed to
achieve BP control

confirmed by clinic and

ABPM measurements Sham
procedure
4-Week 8-Week Initial 4-Month Continuing
Run-In Period Treatment Period Treatment Period

Weber MA, et al. J Clin Hypertens. 2016;17:743-750. 8



SPYRAL HTN - OFF MED

BP Change From Baseline to 3 Months: 24-Hr ABPM

Systolic Diastolic

Baseline BP (mm Hg) 154 152 100 99

0 n=J35 n=236 i n=35 n=236
S
O 5 05 04
S o (3.9, 2.9) (2.2, 1.4)
- g P=.76 P=.65
8 & ¥
il
= - 48

%) 4 .- =
£ 5 oy G DO O
8% P=.003 | ® Sham
o
E mn-10 l .
= A 5.0 mm Hg
a 12 -
o (9.9,-0.2)
p— P= 0414

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



SPYRAL HTN - OFF MED

BP Change From Baseline to 3 Months: 24-Hr ABPM

Systolic Diastolic
Baseline BP (mm Hg) 154 152 100 99
0 n=235 n=36 i n=35 n=36
=
O 5 05 04
S (3.9,2.9) (2.2,1.4)
- g P=.76 P=.65
8 & ¥
gl =
. 6 - 438
s | (-9.1,-2.0) P < 0001
& s 8 P= 003 B Sham
o
2 M'lO g \ ) L )
: i A-5.0 mm Hg A-4.4 mm Hg
0 (9.9,-0.2) (-7.2,-1.6)
e P= 0414 P = 0024

Townsend RR, et al. Lancet. 2017:390:2160-2170. 10



SPYRAL HTN - OFF MED

BP Change From Baseline to 3 Months: Office BP

Systolic Diastolic
Baseline BP (mm Hg) 162 161 100 101
0 n=37 n=41
=
<) -2 -
= o
I 4
2 E
E =B 53
S & (78,27 ® RDN
<z -8 - P=_0002
o L J
-y = 10 4 B Sham
S o 10.0 A-49 mm Hg
= 4 (151, -4.9) (8.5,-1.4)
S P =.0004 et Ll
=14 - A -7.7 mm Hg
(-14.0, -1.5)
P= 0155

Townsend RR, et al. Lancet. 2017;390:2160-2170. 12



RADIANCE-HTN SOLO

Primary Efficacy Endpoint (No Medications)

Change in Daytime Ambulatory Systolic BP at 2 Months, ITT

Between group difference
adjusted for baseline BP
-6.3 mm Hg
(99% Cl, -94, -3-1)

P = 0001

Renal Sham
Denervation Procedure
0 - n=74 (n=72)
-2.2 %m Hg
o
2
=
= 95% ClI:
-45t00.2
-8.5 mm Hg
-10 A
95% CI: -
-106t0-6.3

Azizi M, et al. Lancef. 2018;391:2335-2345.




Focused Protocols for Renal Denervation

Adding Denervation to Drug Therapy

Patient Selection Randomization Primary Long-Term
(Blinded to patients BP Efficacy BP Efficacy
and observers) Endpoint Endpoint

ABPM ABPM

l ABPM

Strictly-defined 1 or 2 or 3+ drug Renal
regimen at baseline denervation

Systematic addition

of drugs needed to
achieve BP control

Patients with inclusion BP

confirmed by clinic and

ABPM measurements Sham
procedure 1

4-Week 8-Week Initial 4-Month Continuing
Run-in Period Treatment Period Treatment Period

Weber M, et al. J Clin Hypertens (Greenwich). 2015;17:743-750. 15




DENERHTN

First Successful Controlled Trial of RD in Treatment-Resistant HTN

A -59 mm Hg A -6.3 mm Hg
(95% CI: -11.3, -0.5) (95% CI: -12.0, -0.6)
P= 0329 P=_0296

SBP Change From Baseline
to 6 Months, mm Hg
s
-

- Denervation
Control
-20
Daytime ABPM Nighttime ABPM
Primary
endpoint

Required 1416 referred resistant patients to yield 106 eligible for the trial (1:13).
AziziM, et al. Lancet. 2015;385:1957-1965. 16



Global SYMPLICITY Registry

ABPM Change

Symplicity

FLEX
3Mo ©6Mo 1Yr 2Yr 3Yr

Symplicity
SPYRAL
3Mo 6Mo 1IYr 2Yr  3Yr

n=125 n=122 '\n=104  n=

n=965 n=966 A=880 n=580 n=353

Change, mm Hg

Systolic Blood Pressure

-103 -103 -104

P < .001 vs Baseline

12 - P < .001 vs Baseline

Baseline ABPM 154 + 18 mm Hg Baseline ABPM 157 + 18 mm Hg

Mahfoud F, et al. Eur Heart J. 2019;40:3474-3482. 18



Single-Center Experience With RDN

57 Uncontrolled Hypertensive Patients Treated by One Operator

Effects on Office BP
SBP/DBP. mm Hg

Aato Aat12
Number Baseline Months Months
Vessix 19 155/87 -19/-8 -29/-7
SYMPLICITY 24 173/89 -25/-5 -22/-4
EnligHTN 14 175/94 -29/-9 -36/-11

The Vessix System is an investigational device and not available for sale in the US.
Denegri A, et al. J Clin Hypertens (Greenwich). 2018;20:627-633.

-29/-13

-22/-2

-42/-14

19



Time-to-Effect

* Data from 2 reported trials, the SPYRAL ON-MED study and

the Vessix trial, reported that in the presence of oral medications
the effect of renal denervation at 3 months was not significant,
but became significant when compared with control by 6 months

20



Changes in 24-Hour ABPM

At 3 and 6 Months, Adjusted for Baseline Values

- Renal Denervation Sham Control
[+
a 0
s e —
- = e 0.7
£ ©b e, S 43 1.8
- X ———
~N E 5 N
€ E )
n e 88
= T ——
|~
2 10
O
Baseline 3 months 6 months
15
S
—Renal Denervation Sham Control
o,
o)
o
‘g 0 —~
£ o e ——
. A ~—— 0.8
~ E re LA 1.8
€ E i 3
& 5 e ———— 6.1
- re— T ——
3 g
O
Baseline 3 months 6 months

10

Comparison of changes in 24-hour blood pressure measurements — BP reduction for the
renal denervation group was greater at 6 months compared to 3 months

Kandzari DE, et al. Lancet. 2018:391:2346-2355. 21



SPYRAL HTN - ON MED

24-Hour ABPM Change From Baseline to 6 Months

Systolic Diastolic
Baseline BP (mm Hg) 152 151 97 98
0 n=236 n=236 . n=236 n=236

S
L
= ) 2 -
e =

E 4
S E
SY¥ -6
ol =
o S 6.0
DE 3 .- (-8.5,-3.5)
= o (-8.5, -3.
2o P < 0001
o -10 - 90 m RDN
s (-12.7, -5.3)

12 - P< 0001 m Sham
l J l |
14 - A -7.4 mm Hg A-41 mm Hg
(-12.5,-2.3) (-7.8,-0.4)
P= 0051 FP= 0292

Kandzari DE, et al. Lancef. 2018;391:2346-2355. 22



Abbreviations

ABPM = ambulatory blood pressure monitoring
BL = baseline

BP = blood pressure

COVID-19 = coronavirus disease 2019
CVD = cardiovascular disease

DBP = diastolic blood pressure

HTN = hypertension

ITT = intention to treat

NE = norepinephrine

NS = not significant

OBP = office blood pressure

RDN = renal denervation

SBP = systolic blood pressure 26






Ipertensione

Ipertesione — Consapevolezza ed
adeguatezza del trattamento
Uomini — ltalia

consapevoli adeguatamente trattati
® Percentuale: 23.0%

35-79
tti

23.0% \

33.5%

e 30.9%

12.6%

non consapevoli

consapevoli non trattati

consapevoli non adeguatamente trattati
consapevoli adeguatamente trattati

WWW.CUOre.155.1T

Ipertesi — Consapevolezza ed
adeguatezza del trattamento
Donne - ltalia

Periodo: 2008-2012 - Eta: 35-79
Livello di istruzione: Tutti

24.4%

‘ 6 s

28.9% ™~

38.1% -

non consapevoli

consapevoli non trattati

consapevoli non adeguatamente trattati
consapevoli adeguatamente trattati

WWW.CUOre.155.I1T




Distal renal nerves are closer to the arterial lumen

Renal nerves may have a positional bias on radial distance
from arterial lumen; distal nerves are closer

Other organs

—_‘_{—A’/

'——-/a

Kidney ‘ ’/ /
Distal ‘/M-i;le/\ Proximal
Superior

0 0

g 2

Sakakura K, et al. 3 Am Coll Cardiol. 2014.64:634—-643.




Sources of variance learned from HTN-3

-
DRUG CHANGES AND
VARIABLE PATIENT PROf\EI\'DDUCIi‘I;i’;':LEI';:(ENCE
ADHERENCE

= LESS SEVERE HYPERTENSION

= OBTAIN OFF-MED DATA =
= PATIENTS ON FEWER PRESCRIBED MEDS

= STANDARDISE MEDS -
= FOCUS ON AMBULATORY BLOOD PRESSURE

= NO MAX DOSE TITRATION

PATIENTS FROM ACROSS GLOBE -

AVOID CHANGING PATIENT BEHAVIOR




Symplicity HTN 3

935 pts with severe hypertension SBP =160 mmHg on 3 or more tx incluse a diuretic— RCT . sham control

Punti critici e confondenti

1. Trattamento Farmacologico . Aderenza (<50%) e Modifiche (40%) alla
terapia, Antialdosterone e Vasodilatatori diretti (+6% e +8% gruppo Sham)

2. Popolazione in Studio . Sham Placebo Effect, Africani di America~30%,
Ipertensione Sistolica Isolata 36%

3. Procedura e Device . 43% degli operatori aveva eseguito solo 1 RDN;
catetere Flex scarsamente performante e molto operatore dipendente



Nuovi aspetti tecnici

* Nuovi Cateteri Ablatori
( + performanti; - operatore dipendenti)

SPYRAL (radiofrequenza)

PARADISE (ultrasuoni)

« Nuovi Concetti Procedurali
o Ablazione piu completa (15-20 punti per arteria)
o Ablazione piu periferica (MB + Diramazioni)

o Ablazione circonferenziale (Pattern 4 Quadranti)




Paradise Ultrasound Renal Denervation System

e Ring of ablative energy (depth
of 1-6 mm) to interrupt renal
nerve traffic

e Arterial wall protected by water
circulating through balloon

e 2-3 sonications lasting 7
seconds each are delivered to
each main renal artery

Thermal Profile
Ultrasonic Heating + Water Cooling

The PARADISE System is Limited by US Federal Law to Investigational Use Only in the



Major Adverse Events

Sham

Major Adverse Events (N=67)

30-Day Major Adverse Events

Death 1 (1%) ! 0 (0%)

irgﬂ‘gzsi rr::l:i :I;;ase, the need for permanent renal 0 (0%) 0 (0%)

Doubling of plasma creatinine 1 (1%) 2 0({0%)

Embolic event resulting in end organ damage 0 (0%) 0 (0%)

Renal artery complication requiring intervention 0 (0%) 0 (0%)

Major access site complications requiring intervention 1 (1%) 0 (0%)

Hypertensive emergency resulting in hospitalization 0 (0%) 0(0%)
Other Major Adverse Events Measured Through 2 Months

New onset renal artery stenosis of greater than 70% 0 (0%) 0(0%)

| Sudden death unrelated to device or procedure 21 days post-procedure
* Transient acute renal injury 25 days post-procedure associated with spironolactone use and resolved upon discontinuation of spironolactone
3 Femoral access sile pseudoaneurysm post-procedure resolved with thrombin inje ction

The PARADISE System is Limited by US Faderal Law to Investigational Use Ouly in the



Real-world data from the Global SYMPLICITY Registry (GSR) showed clinically meaningful, statistically
significant,and sustained blood pressure reductions in patients withresistant hypertension!

= Office systolic blood pressure (OSBP) decreased 24 mmHg through 3 years (p<0.001)

= 55% of patientsachieved blood pressures below 150mmHg at 3 years without increasing medication burden

* GSRisthelargestinvestigation of RDNwith 2800+ patients enrolled and complements data from the
randomized, sham-controlled trials

» RadioFrequency (RF) RDN ablationis effective and durable, as demonstrated by histological animal
data?

=  Functionalnerve regrowth is absent after RF RDN, including permanent axonal destruction, observed through 180 days

» Anatomical targets for successful RDN should include the renal branches and accessory arteries’

= 63% of kidneys had renal nerves that bypass the main renal artery

"= 30% accessory arteries present and highly innervated

. Schlaich M, etal. TCT Connect 2020.

. SharpA,etal. TCT Connect 2020.
. Garcia-Touchard A, etal. TCT Connect 2020. UC202109733 ML




SIIA position paper on the role of renal denervation in the
management of the difficult-to-treat hypertensive patient

Table of contents

= Epidemiology of hypertension and its impact on global health
= Adherence and persistence in treatment

= Renal denervation: summary of current evidence from clinical
trials

= Renal denervation: safety data

= When to perform renal denervation? From resistant
hypertension to the difficult-to-treat patient

= The patient’s flowchart




SIIA Consensus Paper 2020

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
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Catheter-based renal denervation: the next
chapter begins

Felix Mahfoud"l*, Markus SchlaichJ’d's"', Michael Bﬁhm‘, Murray Esler?, and
Thomas Felix Liischer®?

Symplicity HTN 1
Symplicity HTN 2

Proof-of-(_?oncem RADIANCE-HTN SOLO
Studies
Spyral HTN ON-MED

Spyral HTN OFF-MED

DENER-HTN

Experimental
Studies

Symplicity HTN 3

Mahfoud et al, Eur Heart J 39 (2019): 4144-4149




SPYRAL HTN-ON MED
Medication Adherence

Baseline

B Adherent

. Incomplete or Non-Adherent

Missing

Drug testing of urine and serum by tandem HPLC and mass spectroscopy. Medication adherence Kandzarn D etal_ Lancet 2018.
defined as detectable levels of all prescribed antihypertensive medications at each follow-up visit and ' '
includes cases in which an extra antihypertensive medication was also detected.



Renal Nervesand the Sympathetic Nervous System

Efferent sympathetics Afferent renal sympathetics

&

\

S

Sympatheticsignals from the CNS modulatethe The kidney is a source of central sympathetic
physiology of the kidneys activity, sending signals to the CNS

Adapted lrom SAhimch AP, et al Hypertenswon. 2009,54:1195 1201




Razionale

« Background

Presupposto . Liperattivita del Sistema Nervoso Simpatico contribuisce allo sviluppo

e al mantenimento di uno stato Ipertensivo Arterioso

}

Concetto/Deduzione . L'interruzione della trasmissione del segnale nervoso

simpatico puo contrastare lo stato tensivo pressorio SNS mediato




Lessons From HTN-3

HTN-3 Factor Identified Alternative

* Obtain off-meds data

» Standardize meds
» * No max dose titration

* Measure adherence

* Less severe HTN
* Fewer prescribed meds
» * Focus on ABPM
* Patients from across globe
* Avoid changing patient behavior

* Spyral™ Catheter
‘! Procedural - * Main + branch vessel treatment
(

* Experienced proceduralists




IVY Trial: Distal ablation was associated with greater reduction in
sympathetic nerve activity (porcine model)

%NE Change + SD

-71 £ 27% -83 £ 21%

Y Main
Artery and
Branches

V Branches
Only

| Main
Artery Only

Pre-clinical data show significantly greater reductions in renal
sympathetic activity with combined proximal and distal therapy application.

Distal renal nerves are closer to the arterial lumen

Mahfoud F et al. J Am Coll Cardiol. 2015;66:1766-75.



DURABLE RESULTS AFTER RADIO FREQUENCY (RF) RDN OF THE RENAL NERVES
IRREVERSIBLE DESTRUCTION OF AXONS OBSERVED AT DAY 180

Study Design: RF RDN was performed in 164 healthy swine with serial histological tissue samples of

the renal arteries obtained at 7, 28, 60 and 180-days

Histological Tissue Slice Key Histological Findings

Nerve bundles organized in fascicles
Quiescent Schwann cells

Blood supply intact

Lack of fibrosis

Day O (pre-RDN)
Normal Nerve Function

Obliteration of nerve structure
Cell debris

Loss of blood supply

Intense inflammatory infiltrate
Fibrosis

Day 7
Necrosis and inflammation observed

» Disruption of normal nerve structure
* Fibrosis
Hypercellularity

Day 60
Mature fibrotic infiltration found with disruption
to nerve architecture

Disruption of normal nerve structure
Fibrosis

Hypercellularity

No restoration of organized nerve bundles

Day 180

Persistent fibrotic infiltration with irreparable
nerve architecture. Functional nerve regrowth
is highly unlikely




RDN showed significant reductions in all bp measures
BLOOD PRESSURE CHANGE FROM BASELINE AT 3 MONTHS

Blood pressure change at 3 months (mmHg)

24-hr SBP 24-hr DBP Office SBP Office DBP
Baseline 151 151 163 163 101 102 (mmHg)
4 -
8 - A-4.0mmHg” A-3.1mmHg” A-4.4mmHg”
P <0.001 P <0.001 P <0.001
-9,2
A-6.6 mmHg”
12 - P <0.001
B RDN

Bl Sham Control

Bohn et al, Lancet 2020



SPYRAL HTN-off med Pivotal trial

RANDOMIZED, SHAM-CONTROLLED!

SCREENING TREATMENT

Follow-up every

3M am™ 6M'" 12-36M
SHAM 2 weeks '
T [ ] e
= ABPM =
5 . = Office BP =
-wee . =
® Drug testin =
safety check” 1-2 weeks 8 2 =
VISIT 1 e VISIT 2 =
» Office BP 3-4 weeks = Office BP (baseline) OSBP 2140 E
] Drug na'l've or SBP 2150 to <180 E
medications DBP 290 i
discontinued = 24-hr ABPM RENAL
L Drug testing Follow-up every 3M 4MM GMJPr 12-36M
2 weeks' . o
Primary Unblinding and
endpoint optional crossover to
RDN
Screen failure if OSBP 2180 or DBP <90 Escape criteria met if OSBP 2180 or investigator discretion

*Only for patients discontinuing anti-hypertensive medications
TOptional follow-up at weeks 6 and/or 10 if the patient is not controlled
**Only for patients with BP 2140 mm Hg at 3M

™6 and 12 month renal imaging

Bohm et al. Clin Res in Card, 2020



RDN demonstrated an “always on” effect on 24-hour Bp lowering
24-HOUR SYSTOLIC ABPM TREND AT 3 MONTHS

Renal Denervation Sham Control
160 | 160 - !
i i
1 1
1 1
1 1
1 1 £
1
: : [
Nighttime / Nighttime / ‘ (/
150 - early morning 150 - early morning
P<0.001 P=0.59

— Baseline (N=164)
3 Months(N=134)

Difference

Baseline (N=164)
= 2 Months (N=143)
Difference

140 - 140

Systolic Blood Pressure (mmHg)

130 T T T T T T T T T T T T T T T T T T T T T T 130
= = = = = = b = = = = = = = = = = = > = = = = b
< < < < < < o o o o o o < << < < < < o o o o o o
o o <t w 0 o o o < [Ca} 0 o o o <t 0 0 o o o < w0 0 o
— L | i i — L | — i
Time Time

1. Bohm et al. The Lancet, 2020.
2. Amodeo C, Blood Pressure Monit, 2014
3. Boggia J, The Lancet, 2007



SPYRAL HTN-ON MED
RANDOMIZED, SHAM-CONTROLLED TRIAL

ENROLLMENT

Inclusion criteria:
»Office SBP =150 to <180
=Stable on 1, 2, or 3 antihypertensive drugs for 6 weeks
= Thiazide diuretic Sham Control
= (Calcium channel * ACE/ARB + Medications
* Beta blocker

2-4 weeks

Renal
Denervation

drug intake + Medications E *
ABPM
SBP =140 to <170

L —
s Office BP = Drug testing = Dffice BP
= Office BP = Witnessed drug
= Witnessed drug intake intake
= 24-hr ABPM2 = 24-hr ABPMZ

Screen failure if OSEP 2180

1According to scheduling
Clinicaltrials gov NCT02439775
Kandzari D, et al. Am Heart J. 2016;171:82-91.



REDUCE HTN: REINFORCE

Change in Office BP

Baseline BP, mm Hg Systolic Diastolic

Vessix 166.3+90 949+ 118

Control 166.2 + 88 949+ 111
% 10 - Difference -11.4 %D 40 < Difference -5.4
= P= 0059 E T P= 0370
g © E 01— T
2 .10 - & 10 - i
7P 7 -14.8 o 129
B =<2 7
A -26.2 as
8 -30 - | $ -30 -
i =
T T
.,5 -40 - 5 -40 -

Baseline 8 weeks 6 months Baseline 8 weeks 6 months
Control e-=se=Renal Denervation Control e=s==Renal Denervation
Systolic Diastolic

8-week data point includes rescued subjects with last antihypertensive medication-free reading carried forward to 8 weeks.
Weber MA, et al. JACC Cardiovasc Interv. 2020;13:461-470. 23



2017-2018 . 3 nuovi trial clinici — 306 RH pts

(# disegno (wash-out Tx) e popolazione in studio (IA lieve-moderata), devices e tecniche procedurali)

SPYRAL HTN-ON MED SPYRAL HTN-OFF MED RADIANCE-HTN SOLO
End point assessment at 6 months End point assessment at 3 months End point assessment at 2 months
24 hsep 24 hDBP 24 hSap 24 hDBP 24 hsep 24 hDBP
- e " e ~ ” . . 7 — . - " N e \
74 (-125t0-23) ~41(-7810-04) 50(-99%-02) 44172101 0) _
00414 00024 (Wn?‘-hmwm
rows: pouma e B T o
¥ g ©5 N o4
3 3929 (221014
E & Ped 76 PO 65 3
£ E £ -5 =30 mm Mg
é 3 -4 | = BRI -44mmHg
: i | - ;
E e 5% 48 E
E (“91t0-20) (~70w-26) } 10 <70 men Mg . Renal Denervation
E (-85t0-35) i Suioc s - B shem control
§ p<0-0001 = g Between-group differene Between-group difference
E 2 adjusted for baseline biood pressure adjusted for baseline biood pressure
= -10 4 e s 104 !lmm “18 mm Hg
£ (-12-7t0 -53) B Rrenol Denervation Renal Denervation ~154 (95% (1-71%0-1.2) (95%C1-37t0-02)
5 p<0-0001 - Sham cantral g Sham control p-0005 pe0 07
-12 T T T Y T 24.h SHP L 24.h DR e Systolic ’ Drastod 4
1519 1511 969 97:6 1534 1516 991 %7
Baseline ABPM (mmHg) Baseline ABPM (mmHg) ABPM (mmHg)

this results show a convincing and clinically relevant reduction of 24hsBP compared with sham-control group

in the absence and presence of concomitant antihypertensive medication




huove evidenze . Metanalisi 1

7 Randomized Sham-Controlled Trial

1098 Hypertensive Patients - 660 RDN . 438 Control
f.u. 2-6 months — 71% RF devices, 40% first generation RF devices

mRDN mControl
24 h sABPM 24 h dABPM Office sBP Office dBP

-0,11
-1,1

4,7

p value <0.0001 0.01 0.06 0.001

RDN significantly reduces ambulatory BP and office BP in patients with hypertension




nhuove evidenze . Metanalisi 2

6 Randomized Sham-Controlled Trial

981 Hypertensive Patients - 585 RDN . 396 Control
- comparing first and second generation devices -

B 17 generation | 2° generation

24 h sAEPM 24 h dABPM

p value <0.0001 -4, 7 0.03

The overall benefit noted with RDN can be attributed mostly to the 2° generation studies




Effects of renal denervation on kidney function
and long-term outcomes: 3-year follow-up from
the Global SYMPLICITY Registry

Felix Mahfoud'®, Michael B6hm', Roland Schmieder?, Krzysztof Narkiewicz?,
Sebastian Ewen', Luis Ruilope", Markus Schlaich®, Bryan Williams®, Martin Fahy’,

and Giuseppe Mancia®

Baseline (N=2237)
OBP: 2173 (97%)
ABPM: 1558 (70%)

6 Month Follow-up eligible (N=2237)
Safety: 2145 pts (96%)
OBP: 1734 pts (78%)
ABPM: 1149 pts (51%)

1 Year Follow-up eligible (N=2228)
Safety: 2034 pts (91%)
OBP: 1654 pts (74%)
ABPM: 1063 pts (48%)

2 Year Follow-up eligible (N=2151)
Safety: 1748 pts (81%)
OBP: 1258 pts (58%)
ABPM: 701 pts (33%)

3 Year Follow-up eligible (N=1742)
Safety: 1199 pts (69%)
OBP: 872 pts (50%)
ABPM: 414 pts (24%)

Baseline characteristics

Characteristics

Male (%)

Age (years)

Body mass index I:k}’,."l!\")

Current smoking (%)

History of cardiac disease (%)

Estimated GFR (mL/min/1.73 m?)

Chronic kidney disease stage >3 (%)
(eGFR <60 mL/min/1.73 m?)

Obstructive sleep apnoea (%)

Atrial fibrillation (%)

Diabetes Type 2 (%)

Office blood pressure (mmHg)
Systolic

Diastolic

24-h ambulatory blood pressure (mmHg)

Systolic

Diastolic
True hypertension (%)
Masked hypertension (%)
White coat-hypertension (%

o

Results are presented as % or mean + SD
eGFR, estimated glomerular filtration rate,

Global SYMPLICITY
Registry (n = 2237)

58.0
61+ 12
31%6

9.8

48.4

76.3 £ 250

209

10.6
12.7
380

166 £ 25
90 + 17

154 £ 18
86 + 14
83
1"

4

Mahfoud et al, Eur Heart J (2019): [doi:10.1093/eurheartj/ehz118]



Effects of renal denervation on kidney function
and long-term outcomes: 3-year follow-up from
the Global SYMPLICITY Registry

Felix Mahfoud', Michael B6hm', Roland Schmieder?, Krzysztof Narkiewicz?,
Sebastian Ewen', Luis Ruilope“, Markus Schlaich®, Bryan Williams®, Martin Fahy7,
and Giuseppe Mancia®

Change in Office SBP Change in 24h Ambulatory SBP

Severe resistant HTN Less severe HTN Severe resistant HTN Less severe HTN
OSBP 2 160, ABPM 2 135 OSBP 150 - 180, ABPM 140 - 170 OSBP 2 160, ABPM 2 135 OSBP 150 - 180, ABPM 140 - 170
and 3+ meds and DBP 2 90 and 3+ meds and DBP 2 90
(n=228) , (n=55) (N=92) (N=28)

-15.3 -15.1 (S

@ Change at 6 months
| mChange at 1 year

@ Change at 2 years

@ Change at 3 years

B Change at 6 months
B Change at 1 year

@ Change at 2 years
@ Change at 3 years

Systolic Blood Pressure Change (mm Hg)

)
-
E
E
o
%0
c
<
£
o
o
-
S
D
“
@
—
Q.
)
2
°
-
S
a

Baseline OSBP 179 £ 17 Baseline OSBP 164 ¢+ 7 Baseline ABPM 157 £ 15 Baseline ABPM 155+ 7
P < 0.0001 P < 0.0001 P <0.001 P <0.001

Mahfoud et al, Eur Heart J (2019): [doi:10.1093/eurheartj/ehz118]



Global SYMPLICITY Registry

CLINICAL TRIAL DESIGN

Prospective, open-label, single-arm, multi-center, all-comer observational registry

3000 Consecutive patients with uncontrolled hypertension
or other conditions associated with increased sympathetic activity
treated with Symplicity™ (Flex or Spyral) RDN system

Follow-up 3M

Follow-up eligible to date:

Patients treated with Symplicity Flex™ catheter 2231 2226 2211 2207
Patients treated with Symplicity Spyral™ catheter 916 472 381 323
Total 2747 2698 2592 2530

Mahfoud F, et al. PCR e-Course. 2020



Significant blood pressure reductions were sustained out to 3 years

BLOOD PRESSURE CHANGE IN ALL PATIENTS

Office BP 24-Hr ABPM

6Mo 1Yr 2Yr 3Yr 6Mo 1Yr 2Yr 3Yr

|
|
|
!
% n=1493 n=1223 E
£ |
E :
5 < |
c |
i |
S |
w ! -7,5
5 | -8,5
S 10 - | ’ -9,0 -9,2
w0 |
o |
|
o |
b 13,3 :
2 15 '~ -14,0 |
= -15,3 :
S -16,7 :
g_. I
w20 - Baseline BP 166 + 25 mmHg : Baseline BP 155 + 18 mmHg

P < 0.001 at all timepoints vs. baseline BP

Mahfoud F, et al. PCR e-Course. 2020



Controlling hypertension is critically important
BLOOD PRESSURE CONTROL REDUCES THE RISK OF DEBILITATING SIDE EFFECTS

10 MM HG DECREASE IN MEAN OFFICE SBP:

O HF Stroke CHD
2 O A) 5
Reduction in relative risk of é
major cardiovascular events £
0 B -17%
&
0) <
Reduction in relative risk of -27%

. -289
all-cause mortality i

Ettehad D, et al. Lancet. 2016,387:957-967



nuove posizioni

POSITION PAPER l.')
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Italian Society of Arterial Hypertension (SIIA) Position
Paper on the Role of Renal Denervation in the Management
of the Difficult-to-Treat Hypertensive Patient
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... nel futuro e quindi necessario un forte programma di sviluppo scientifico e clinico che ci porti a

poter considerare la denervazione renale una delle opzioni terapeutiche nella pratica clinica quotidiana

. v

High Blood Pressure & Cardiovascular Prevention . 2020




RDN . from resistant hypertension to the difficult-to-treat-patient

Clinical profiles of patient candidates to RDN

q
(a) Essential hypertensive patient uncontrolled by an [36, 60] || (b) Grade 1-2, systo-diastolic, essential hypertensive [39-41]

association RAS-blocker/calcium-channel blocker/diu- patient, untreated or uncontrolled by 1-2 BP-lowering

retic at maximally tolerated doses (recommended) drugs (possible) y
Additional features Additional features

Adverse effects with spironolactone (37] Multiple intolerance to BP-lowering drugs/adverse effects

Poor drug adherence despite extensive counseling [56] Poor drug adherence despite extensive counseling

HYSIC-RaEE: Rypesicorion 134] High/very high lifetime cardiovascular risk

No extensive vascular damage [57. 58]

_ _ _ _ _ Paroxysmal atrial fibrillation and planned ablation 163]
High/very high lifetime cardiovascular risk

|Palient preferences

Patient preferences |

SIIA Position Paper on the role of RDN in the management of the difficult-to-treat hypertensive patient . HBP & CVP 2020




Non-Adherence to prescribed antihypertensive drugs
in clinical studies:

% 70 - O Partial Non-
60 - adherence

Up to 50% non-adherence
rates across trials

B Total Non-
adherence

50 -

Poor and dynamic adherence 40 —
introduces variability to trial
endpoints

30 -

20 -

Berra E, et al. Hypertension. 2016;68:297-306




Procedure Changed to Reflect Renal Nerve Anatomy
Distal Nerves Are Closer to the Arterial Lumen

Renal nerves generally originate from
the gorta and arborize toward the
kidney

Nerve fibers do not completely
converge on the renal artery until
beyond main bifurcation

Accessory arteries, when present, have
similar anatomical innervation patterns
that mimic the main renal arteries
Procedure was changed to ablate as
distally as possible where renal nerves

congregate closer to artery

Ablations are only done outside of
angiographic shadow of kidney . e ' . :
Sympathetic renal plexus of right kidney

(A) anterior(B) posterior

Mompeo B, et al. Chn Anot. 201629660 -664. Copynight '© 19992020 lohn Wiley & Sons, Inc. Al nights resesved



EFFECTIVE RDN INCLUDES TREATMENT IN THE BRANCHES AND ACCESSORIES
RENALNERVESOFTEN BYPASS THE MAINRENALARTERY AND JOINAT THE BRANCHES

Study Design:
* Sixty kidneys from 30 human cadavers were systematically microdissected

* Eachdissectionrequired over 40 hours of careful, meticulous work

Accessory
Artery

63% of kidneys had renal nerves that joined 30% of cadavershad accessory
distal to the main renal artery bifurcation arteriesand were highly innervated

Garcia-Touchard A, et al. TCT Connect 2020.

UC202109733 ML



PATIENT PREFERENCE FOR DRUG THERAPY VERSUS RENAL DENERVATION
MANY PATIENTS WOULD PREFER DEVICE TREATMENT

Patients prescribed 21

Patients not taking
anti-hypertensive medication

antihypertensive medication

n=839

)
-
-
)
.
o
Q.

RON therapy

RDN therapy

Questionnaire-based cross-sectional survey in patients with elevated blood pressure in Germany (|

Schmieder R, e al. Ciin Res Caravol. 2079. hups-fdol.org/10.1007/500392-019-01468-0
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Anatomical consideration for efficacy

Mompeo, et al, Clinical Anatomy. 2016. doi: 10.1002/ca.22720.



m Untreated Risk reduction for a 10 mmHg fall in Office SBP
m Treated but Uncontrolled

Treated and Controlled

CHD |} Stroke HF  Mortality

-13%
-17%

-27% | -28%

Arterial Hypertension
% Risk Reduction

Ettehad D.Lancet 2016



Confounding factors

Medication Study population Procedure

White et al, J Am Soc Hypertens. 2015;9(5):341-560.Mahfoud et al., Eur Heart J. 2015,36:2219-2227
Mahfoud et al., Eur Heart J. 2017,37:3272-3281



RDN and Reduction in Central Sympathetic Drive

Muscle Sympathetic Nerve Activity (MSNA) in a Patient With Resistant HTN

MSNA Bp
* S9year-ofd manon 7 HTN meds (burst/min) (mm Hg)

. | | l A
Baseline #‘lwl',’wb J,'l )V‘ M}L‘w 'LM 56 > 1617107
1 Mo 'MW\"&” Jp\‘l MM}W’ 41 (-27%) = 141790 (20/17)

" h —
2me W ot "W&"'MA' 19 {-66%) > 127/81(34/26)

Reduction of renal contribution to central sympathetic drive to normal BP

*Improvement in cardiac baroreflex sensitivaty after renal denervation (7.8 =2 11, 7 msec/mm Hy)
Schiaich MP, et ol N Engl f Med. 2009;361:932-934



EFFECTIVE RDN INCLUDES TREATMENT IN THE BRANCHES AND ACCESSORIES
RENALNERVESOFTEN BYPASS THE MAINRENALARTERY AND JOINAT THE BRANCHES

Study Design:
* Sixty kidneys from 30 human cadavers were systematically microdissected

* Eachdissectionrequired over 40 hours of careful, meticulous work

Accessory
Artery

63% of kidneys had renal nerves that joined 30% of cadavershad accessory
distal to the main renal artery bifurcation arteriesand were highly innervated

Garcia-Touchard A, et al. TCT Connect 2020.

UC202109733 ML



REDUCE HTN: REINFORCE

Change in BP at 6 Months

Office BP 24-Hour Daytime
Ambulatory BP Ambulatory BP
O ——
® 5
, E
%clo E '10 -
S g s- * . 1] |
D = 95 83
- % 20 - l RG
8 8 -
S 2 25 T AEB 16.7 e
- .
e _30 ] l \ T J \ Y
b 26.2 7.2(-152,0.8) 9.7 (17.7,-1.7)
-35 4 P=.0833 P=.0213
Renal Denervation (n = 34) Control (n = 17)

Weber MA, et al. JACC Cardiovasc Interv. 2020:13:461-470. 24



