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ARSTRACT

BACKGROUND
Prior unblinded stodies have sugpested that catheter-based rensl-artery denervation
reduces blood pressure in patients with resistant hypertension.

wETHODS
We designed a prosp single-blind, b lled wial Patients
with severe resistant hypertension were randomly assigned in a 2:1 ratio to undergo
renal denervation or 4 sham procedure, Before randomization, patients were raceiv-

ing a stable antibypertensive regimen imvolving maximally tolerated doses of at 3

least three drugs, including 1 diuretic. The prinsiry efficacy end point was the

change in office systolic blood pressure at 6 manths; 2 secondary efficacy end point
u

was the change In mean 24-hour ambulstory spstolic blood pressure, The primsr)

safety end point was a composite of desith, end-stage renal chm embolic cvents 4,
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resulting in end-organ damage, ive crisis
at 1 month ot new renal-artery stenosis of more than 70% at b Jnurdn

WESULTS
A tocal of 535 parients underwent randomization. The mean t£SD) change in sys-
tolic blood pressure at 6 months was ~14.13£23.93 mm Hg io the denervation
group as compared with -11.74:25.94 mm Hg in the sham-procedure group
(P<0.001 for both comparisons of the change from baseling), for a difference of

2.39 mm Hg (%% confidence interval (CI], ~6.89 t0 2.12; P=0.26 for SUETiONty ooy

with 2 mrgin of 5 mm Hg). The change in 24-hour ambulazary eystolic blood pres-
sure wes ~6.75¢15.11 mm Hg in lhc denervation group and -4.79£17.25 mm He in

Jure group, foca d ~1.96 mm Hg (95% C1, ~4.97 to 1.06;
P=098 fm superiocity with a margin of 2 mm Hg). There were no significant dif-
ferences in safety between the two groups.

CONCLUSIONS
This blinded wil did not show a significant reduction of systolic blood pressure in
patients with resistant hypertension 6 months after renalartery denervation as
compared with a sham control. (Funded by Medwronie SYMPLICITY HIN-3
ClinicalTrials gov number, NCT01418261)

BINGLIMED OIS MM.0SC  APRiLN20%

The New England Josrsal of Molicke

Dowrniseded from 3cim.org oz Jamary 31, 2023, For persecal use caly. No other uses withow pemmissoa.

Copynghs © 2014 Massachusens Medical Society. All nghts resemved.

W SACE Usersty of Nebures st

Wrmirgham, Bimegeam (S0 brare
Haart Institute, Sprngfiels, (L (€2.5);
Peselmar Schaal of Vadcne, Unverssy
of Pencsyiania, Pakadebohls (5.0.C

orat dbhattrd@pot harverd ed

ators in e
prowdos in
alabie

w4 complete bst of
Sra

AUNEM g

This arscle wis pablahed o March 13,

1303

Bhatt et al. NEJM 2014




How to (re)PROVE ... ?

Fantastic treatment for resistant hypertension
widespread uptake
~ 8] p

Dramatic results of /

uncontrolled trials

/

Interesting hypothesis

K

First sham controlled trial
shows minimal benefit

PHASE HYBRIDE 1-3 RCT TO UNDERSTAND

www.hightech-cardio.org _

X TECH

2

MARSEILLE




How to (re)PROVE

Efficacy of catheter-based renal denervation in the absence
of antihypertensive medications (SPYRAL HTN-OFF MED
Pivotal): a multicentre, randomised, sham-controlled trial
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Summary

1 has ro in previous studses. Following
4 positive pilot :‘n:t:: SPYRAL HTN-OFF MED (SPYRAL Protal) tral was denyml 1o 3ssess the efficacy of renal

Metheds In this inlernational, prospective, single blinded, sham-controlled trial, done at 44 study sites in Australia,
Austria, Canada, Germany, Greece, Ireland, Japan, the UK, and the USA, bypertensive gatients with office systolic
blood proscure of 150 mm H to less than 180 mm Hy wore randamly zssigned ©:1 1o cithor 3 ronal dencrvation of
sham procedure. The primary efficacy endpoint was basefine-adjustad change in 241 systolic blood pressure and the
secondary efficacy endpoint was baseline adjusted change in office systolic blood pressure from baseline to 3 menths
afier tho procedure. Wo used 2 Bayesian design with an imformative prior, 5o the primary analysis combines evidonce
from the pilot and Pivotal trisls. The peimary efficacy and safety analyses were done in the imtention to-treat
populstion, This trial is registered at Clinical Trials gov, NCT02439749,

Findings From June 25, 2015, to Oct 15, 2019, 331 patients were randomly assigned to either renal denervation (n=166]

or a sham procedure (n=155). The prinary and sscondary efficacy endpoints were met, with posterior probability of
‘superarity mare than 0 999 for both. 24 hsystal

was ~3-9 mm Hg (Bayesian 5% credible interval —6-2 10 —1-6) am for office sysiolic blood pressure the difference "4
scebated or precedurabecks

was ~6-5 mm H (-5-6 to ~3-5). No major devieos ted safety events occurred up to 3 months.

Interpretation SPYRAL Pivotal showed the s)
procedure 1o safely lower blood pressure in the sbsence of antiby pertensive medications.

Funding Medtronic.
Copyright € 2020 Elsevier Ltd. Al rights resorved.

Introduction
Cathicberbared remal denervation is intended fo lower blood
blood pressure by reducing sympathstic actnity pressure in the absencs and presence of antihypertensive
renal neeve ablation * Although significant blood pressare  medications

i dervind i sl pevof ol Hies 2

medications* Results from these trials showed proof of
f catheter-based renal blood

o
y of cathstor-basod renal donervation compared with a sham

P ¥
the results from the randomised, sham<ontrolied trial
Symplicty HTN3 in patients with uncontrolled hyper
tension despite multidnig trestment regimens. showed
significant blood pressure reduction in both the treatment
md contral groups versus bascine, but no significant

iffererce between groups® Amalysis of the trid data
tndicated that vamiaticers in procediral metheds as well 22
changes In medication use afier randomisation might have
diminished the bty of the trial to distmguish the effects
of remal denervation.” To address these concerns, smaller
sham-<ontrolled, randomised trials were designed t assess
whether catheterbased reasl denervation js dfective In
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The SPYRAL HTN-OFF MED (SPYRAL Pivotal) trial is 15 #suo s savoe scer
a randomised, sham-controfied trial statistically powered """';:':";"x‘““'
fo aspess the of catheter bucd renal denervation Il‘,"m:_,\(m -
in the absence of antibype * This
analysis uses 3 Bayesian study design %0 combme data St CA G (DF Loe W)
From this trial (n=251) with an infoemative prior from the “'“"‘""'"":‘““'
peevious randomised piot trial (ne80) to constitute the
oversll primary analysis population of 331 randomly ywmcirnmt @
azeigned patients Wy MOLSA Cobon ML
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Methods AT, GA. 58
Study design (LM Dty M| L MLk
The SPYRAL Pivotal trial 1s 3 sl L

Bypertersive paients with and without

single-blind, sham.controlled
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Endovascular ultrasound renal denervation to treat
hypertension (RADIANCE-HTN SOLO): a multicentre,
international, single-blind, randomised, sham-controlled trial
Michel Azizi”, Rolend E Schmieder. Fefix Mahfoud Michod A Webe, Joost Daermen Justin Davies, jon Besile, Ajay] Kirtarve, Yade Worg,

Wbl ) Laba, Manish Saxera, Lida Foyz, Flariens Radk, Phig Lurs, feremy Soer, Mare Sapoudd, Tarry Loy, Yintur Sanghed, Jesepiine Abvabea,

Arideew S P Sharp, s 1L Fesher, Micheoel ) Blich, b Reesw. Stoffe. Leske Colman Cherstophs Melin, Lo Maurl, oo behalf of the
RADANCE-HTN westigeroest

Summary
fackground Early studies suggest that radiofrequency-based renal denenation reduces blood pressure in patients
with moderate hypertension. We investigared whether an alternative technelogy using endovascular ultrasound renal
denenvation reduces ambulatory blood pressure in patienss with hypenension in the absence of antillypenensive
medications.

Methods RADIANCE-HT single-blind, shy d trial &

21 cemres in the USA .md 18 I Enrope. Patients with combined syswoti—diasolic By pererssion sged 1875 years were

d.ldhi-(ﬂly Hu amdndacry blood pressure resesthan oc cqual 10 125/85 mun g and kst 70/ o Hgaler
ible renal anery anatomy. Patients were:

mﬂmhﬂ(ll)bmddpnnﬂmmwlhlhrmkqﬂmﬂe&cw Pako Ao, CA, USA) ora sham  ~

procedure consisting of rersal only. The generared and stratified by
centres with randomised biocks of four or shmwmmm umunuwmnuchbbckmmlsandwnmn
assessors were Winded 1o randomisation. The primary effectiveness endpoint was the change in daytime ambndatory
sysolic blood peessure 3t 2 months in the inention-w-reat population. Patients were 10 remain off antibypenensive
medications throughoet the 2 menths of follow-up unless specified blood pressure crieria were escoeded. Major adherse
eveats included albcause momality, renal &ilure, an embolic event with end-ongin damage, renal anery or other major
vascular complications requiring intervention, or admission to hospital for bypertensive crisis within 30 days and new
yensal arwey stersosis within 6 menths. This study s registered with ClinicalTrials gov, number NCTO2649426.

Firdings Between March 23, 2016, and Dec 28, 2017, 803 patients were screened for .iwn and
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10 undergo remal denervation {n=74) or 3 sham procedure (a=72). The reduction in d; systalic blood
sure was greater with rezal denersation 3.5 mm Hg, $D 9,3 than with the sham procedue (2.2 mm Hg,

pres:
SD 10-0; baseline-adjusted difference between groups: —6-3 mm Hg, 955 C1=9-4 00 =31, pa0-0001). NO 0301 1y gred 4 At
adverse events were reported in either group. Meptwokgy s Hyperetdsn,
Urbwrrsity gl Erenger.
Interpretation Compared with 3 sham procadure. endavascl renal denervation reduced ambul
blood pressure at 2 months in patients with combined systolic—diastolic bypertension in the absence of medicMions. pcy ¢ soreee wor
o e Mz I, Ssarsed
il YueCoraedical Cormuamy (ot | W VDM
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How to expand : RADIANCE |l - Pivotal Trial

Blinded, 2:1 randomized, sham-controlled study

Objective:

Demonstrate the effectiveness and safety of the Paradise™
Ultrasound RDN System in subjects with Stage 2 hypertension on
0-2 anti-hypertensive medications of different classes at the time
of consent. Prior to randomization, subjects will be hypertensive
in the absence of hypertension medication.

Key Entry Criteria:

* Uncontrolled hypertension on 0-2 anti-HTN meds with a history of
medication treatment

+ Off-medication daytime ABP > 135/85 and < 170/105 mmHg

» Age 18-75years

* No prior cardiovascular or cerebrovascular events

* No Type | or uncontrolled Type Il diabetes

« eGFR > 40mL/min/m?

+ Eligible renal artery anatomy

Escape BP criteria:
Home BP=170/105 mmHg / Office BP=180/110

mmHg with clinical symptoms

www.hightech-cardio.org _

'

Office BP Screening

Antihypertensive Medication Washout
(4 weeks)

)

Daytime ABP = 135/85 and < 170/105 mmHg

CTA / MRA, Renal Angiography

—

Ultrasound RDN ShamProcedure!
(N = 150) (NI=74)
|

’

Primary Efficacy Endpoint @ 2 Months
A Daytime Ambulatory Systolic BP

6 Month Follow-up
(ABP, home BP, office BP, CTA/MRA)

N [~

12 Month Follow-up
(ABP, home BP, office BP, CTA/MRA¥*)

J

24, 36, 48, & 60 Month Follow-up (office BP)

-

!
)
¥
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Blinded

No Meds
Unless Escape BP
Criteria Exceeded

Blinded
Med Titration
Protocol

Blinded
“Standard of Care”
Meds

Unblinded
“Standard of Care”
Meds




RADIANCE Il : Patient Flow = [ECH
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1038 Patients Enrolled
(between January 14, 2019 and March 25, 2022)

778 Were excluded prior to renal angiography
224 Did not meet office BP criteria
198 Did not meet ambulatory BP criteria
113 Did not meet renal anatomic criteria on CTA/MRA

81 Withdrew consent

> 59 Other clinical exclusion criteria identified

33 Met BP safety escape criteria

25 COVID-19 enroliment suspension

20 Withdrawn per physician discretion

A

[ 260 Underwent renal angiography ] 10 Adverse event related
8 L follow-
36 Did not meet angiographic eligibility I “ i 7 oc:;:a:o -
l 224 Underwent randomization |
!
v
150 Assigned to uRDN 74 Assigned to Sham
150 included in intention-to-treat population 74 included in intention-to-treat population
145 Completed 2-month ABPM (observed data)* 73 Completed 2-month ABPM (observed data)*
5 Missing 2-month ABPM™ 1 Missing 2-month ABPM**

*4 patients in URDN and 6 patients in Sham that started medications prior to 2 months meeting escape criteria had BP values from last observation carried forward to 2 months
“*Multiple imputation used for missing data in comparison of treatment arms

www.hightech-cardio.org _




RADIANCE Il : Baseline characteritics

Age (years)
Female sex, % (N)
Race, % (N)

White
Black
Other

Body mass index - kg/m?2

eGFR - ml/min/1.73m?
Type 2 Diabetes, % (N)
Sleep apnea, % (N)

Prior Hospitalization for hypertensive crisis, % (N)

Office Blood Pressure

Number of Anti-hypertensive Medications

www.hightech-cardio.org _

SBP (mmHg)
DBP (mmHg)

551 %99
31.3% (47)

76.0% (114)
14.0% (21)
10.0% (15)
30.1 £ 52
814 £ 144
6.0% (9)
14.0% (21)
6.0% (9)

155.8 + 11.1
101.3 £ 6.7
09 +0.8

Sham
(N=74)

549 +79
23.0% (17)

75.7% (56)
20.3% (15)
4.1% (3)
30.6 £ 5.2
82.3 £ 14.9
6.8% (5)
17.6% (13)
4.1% (3)

154.3 + 10.6
99.1£ 56
11209
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Primary Efficacy Endpoint

(Intention-to-treat (ITT) Population)

uRDN Sham

0 (N = 145) (N=73)
-1.8 mmHg
Achieved Significant Blood Pressure
2 s Reductions in Patients with Mild-to-
E Moderate Hypertension
'7.9 mmHg
-10 | J

- 6.3 mmHg (p < 0.0001)*

* P<0.0001 using observed values or multiple imputation
The individual group changes are based on observed values and the between group difference includes multiple imputations for missing values (URDN N=150, Sham N=74).

www.hightech-cardio.org




RADIANCE I : Secondary Endpoint T TECH

i
. |
Home SBP+ Office SBP MARSEILLE
uRDN Sham uRDN Sham
(N =140) (N=69) (N=137) (N=71)
0 0
-0.9 mmHg
-5 -5
- £ -5.5 mmHg
€ €
e o
-10 -9.0 mmHg -10
l : '1 1.0 mmHg
- 7.6 mmHg (p <0.0001) | J
- 54 mmHg (p = 0.0035)
-15

www.hightech-cardio.org




RADIANCE I : ABPM profile

160
155
150
145
140
135
130
125
120
115
110
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Morning Surge

160
155
150
145
140
135
130
125
120
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Mean Between Group
Difference

24h Ambulatory SBP Qm
-6.2 mmHg — |l|
P<0.0001 :
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RADIANCE I : Subgroup analysis T TECH

40 )
N Interaction P value '=" d’

Male (n = 155) ——— P=.91
Female (n = 63) ——— MARSEILLE
Black (n = 34) P=.65
Non Black (n = 184) Pt
Age < 56 (n =114) Pomm it P=.25
Age 2 56 (n = 104) St
Daytime ASBP < 149 (n = 105) —— P= .48
Daytime ASBP 2 149 (n = 113) —
Office SBP <156 (n = 108) —— P=71
Office SBP 2 156 (n = 109) —
Home SBP <151 (n = 108) — P= 57
Home SBP 2 151 (n = 107) —————
24h AHR <72 (n=108) bt P=.23
24h AHR272 (n =110) ——— ’
Baseline eGFR < 60 (n=10) . P= 21
Baseline eGFR 2 60 (n = 208) —— !
Abdominal Obesity (n = 132) ——e P= 58
Abdominal Normal (n = 86) —— :
US (n=142) ——
Europe (n=76) —— P13
Pre-COVID (n = 92) —_— P= 48
During COVID (n = 126) — '

45 40 35 30 25 20 45 10 -5 0 5 10 15 20 25 30 35 40 45

Denervation Better Sham Better
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RADIANCE Il : Individual responses and controlled proportion patient  [fETecH

=)
RDN (N=145) MARSEILLE

10

64% with 5 mmHg decrease
48% with 10 mmHg decrease

-10

mm Hg

8

Between Group Differences:
5 mmHg decrease P<0.0001
10 mmHg decrease P<0.0001

Sham (N=73)

20

10

oocono...,lllll““”””||||||||

0

ILH!!Q“' LUk - 34% with 5 mmHg decrease

-10 16% with 10 mmHg decrease

mm Hg

-20

-30

+

-40

-50
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RADIANCE Il : DAYTIME SBP modifications according to baseline SBP  FETech

2

Baseline Daytime Ambulatory SBP Tertile MARSEILLE

<145 mmHg 145-153 mmHg > 153 mmHg

I uRDN
| Sham
20 1.0
0.2 e

2 00 . -

)

3E =20

EE

<% o

£ § -4.1

-] 6.0

TS

2 N 5o -6.1

— "‘a‘ -G.

S -8.2

S@ 100

=

%) for trend = 0.045

-12.0 B
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RADIANCE Il : Safety issue T TECH
O
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MARSEILLE

All-cause mortality 0 (0.0%) 0 (0.0%)
New onset end-stage renal disease (eGFR<15 mL/min/m? or need for renal replacement therapy) 0 (0.0%) 0 (0.0%)
Significant embolic event resulting in end-organ damage 0 (0.0%) 0 (0.0%)
Renal artery perforation requiring an invasive intervention 0 (0.0%) 0 (0.0%)
Renal artery dissection requiring an invasive intervention 0 (0.0%) 0 (0.0%)
Major vascular complications requiring surgical repair, interventional procedure, thrombin injection, or blood transfusion 0 (0.0%) 0 (0.0%)
Hospitalization for hypertensive or hypotensive crisis 0 (0.0%) 0 (0.0%)
Hospitalization for major cardiovascular or hemodynamic related events 0 (0.0%) 0 (0.0%)
New onset stroke 0 (0.0%) 0 (0.0%)
New onset myocardial infarction 0 (0.0%) 0 (0.0%)

www.hightech-cardio.org _




RADIANCE Il : Pivotal Trial = [ECH

2

MARSEILLE

Uncontrolled Hypertension (> 140/90 mmHQq)

# of Meds

RADIANCE-HTN TRIO

RADIANCE-HTN SOLO

ACHIEVE
RADIANCE Il RADIOSOUND
SOLO SOLO-Crossover (RADIANCE Il TRIO ACHIEVE RADIOSOQUND
Daytime ABPM Daytime ABPM Daytime ABPM Daytime ABPM 24-hr ABPM Daytime ABPM
0 (2M") (2M?) 2M°?) (2M?) (6M*) (3M2)
)
a5
) £
Primary RDN E
Results &
£
c
€ i -8,5 -7.9 el 8,8
E (N=64) (N =145) W=5 (N=73)
& -11,2
(N=31) -13,2
-15 (N=42)

www.hightech-cardio.org

Consistent Reduction in BP across a Wide Range of Patient Populations




HTN 3 — 36 month FU
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Long-term outcomes after catheter-based renal artery
denervation for resistant hypertension: final follow-up of
the randomised SYMPLICITY HTN-3 Trial

Deepak L Bhatt, Mut hinh Vadugaenathan, David E Kandzari Martin B Leon, Kristina Rocha-Singh, Raymond R Townsend. Barry T Katzen,
Suzanne Oporit. Sandeep Bror, Vanessa DeBruin, Martin Fahy, George L Bakris for the SYMPUIGTTY HTN-3 Steering Commit tee and Investigators

Summary

Background The SYMPLICITY HTN-3 (Renal Denervation in Patients With Uncontrolled Hypertension) trial
showed the safety but not efficacy of the Symplicity system (Medtronic, Santa Rosa, CA, USA) at 6 months
follow-up in patients with treatment-resistant hypertension. This final report presents the 36-month follow-up
results,

Methods SYMPLICITY HTN-3 was a single-blind, multicentre, Shi")-(llﬂll’\')[ll’d mndotmwrl clinical trial, done in
88 centres in the USA. Adults aged 18-80 years, with on stable, imally tolerated

Lencet 2002; 400 130526
Fublnhed Online
September 18,
bt ik ooy 01016/
S0140-6736022)01757 1

Ser Commment page 1382
Erigham and Women's ospital

doses of three or more drugs including a diuretic, who had a \calud office w«mlh blood pressure of 160 mm Hg or
more and 24 h ambulatory systolic blood pressure of 135 mm Hyg or more were randomly assigned (2:1) to receive
renal artery denervation using the single electrode (Flex) catheter or a sham control. The original primary endpoint
was the change in office systolic blood pressure from baseline to 6 months for the renal artery denervation group
compared with the sham control group. Patients were unmasked after the primary endpoint assessment at 6 months,
at which point eligible patients in the sham control group who met the inclusion criteria (office blnod pressure

Harvard Medical schosl,
Boston, MA, USA

(PO DL Ghart M0,
MVadgrathan M
ot Heart PO,
Arknta, GA, USA

(DE Kartzart MO Moo York

=160 mm Hg, 24 h ambulatory systolic blood pressure 2135 mm Hg, and still prescribed three or mor
medications} coud cross over to veceive renal artery dencrvation. Changes in blood pressuse up to 36 moriths were
analysed in patients in the original renal artery denervation group and sham control group, including those who
renal artery d ion after 6 months {crossover group) and those who did not (non-crossover group)
For comparisons between the renal artery denervation and sham control groups, followsup blood pressure values
were imputed for patients in the crossover group using their most recent pre-crossover masked blood pressure value.
We report long-term blood pressure changes in renal artery denervation and sham cantral groups, and investigate
blood pressure control in both groups using time in therapeutic blood pressure range analysis. The primary safety
endpoint was the incidence of allcause mortality, end stage renal disease, significant embolic event, renal artery
perforation or dissection rrquirinb intervention, vascular complications, hospitalisation for hypertensive crisis
fated 1o dh i or new renal artery stenosis of more than 70% within 6 months, The trial
is registered with Chmml’l'ruk gov, NCTO1418261.

Findings From Sep 29, 2011, to May 6, 2013, 1442 patients were screened, of whom 535 (37%: 210 [39%] women and
325 [61%)] men: mean age 57-9 years [SD 10-7]) were randomly assigned: 364 (68%) patients received renal artery
denervation (mean age 57-9 years [10-4]) and 171 (32%) received the sham control (mean age 56-2 years [11-2)).
36-month follow-up data were available for 219 patients {original renal artery denervation group), 63 patients
(crossover group), and 33 patients (non-crossover group). At 36 months, the change in office systolic blood pressure
was ~26-4 mm Hg (SD 25.9) in the renal artery denervation group and ~5-7 mm Hg (24-4) in the sham control
group (adjusted wreatment difference —22-1 mm Hg [95% CI -27-2 to —17-0: p=0-0001). The change in 24 h
ambulatory systolic blood pressure at 36 months was 15-6 mm Hg (SD 20.8) in the renal artery denervation group
and —0-3 mm Hg (15-1) in the sham control group (adjusted treatment difference -16-5 mm Hg [95% CI
=205 1o =125} ps0.0001). Without imputation, the renal artery denervation group spent a ificantly longer time
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in therapeutic blood pressure range (ie, better blood pressure control) than patients in the sham control group
(18% [SD 25 0] for the renal artery denervation group vs 9% [SD 18- 8] for the sham control group; p<0-0001) despite
a similar medication burden, with consistent and significant results with imputation. Rates of adverse events were
similar across treatment groups, with no evidence of lateemerging complications from renal artery denervation. The
rate of the composite safety endpoint to 48 months, including allcause death, new-onset end-stage renal disease,
significant embolic event resulting in end-organ damage, vascular complication, renal artery re-intervention, and
hypertensive emergency was 15% (54 of 352 patients) for the renal artery denervation group, 14% (13 of 96 patients)
for the crossover group, and 149 (10 of 69 patients) for the non-crossover group.

Interpretation This final report of the SYMPLICITY HTN-3 trial adds to the totality of evidence supporting the safety of
renal artery denervation 1o 36 months after the procedure, From 12 months 10 36 months affer the procedure, patients

ol, Boston,
WA I115 USA
Abhastmd@post harvard edu
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HTN 3 — 36 month FU

* 2:1 randomization, blinded and controlled
* Sham procedure in control patients that included renal angiogram

* 535 subjects randomized out of 1441 enrolled at 88 sites in US (63% screen failure rate)

MARSEILLE

* 2-week screening process, including maximum tolerated doses of antihypertensive
medications

2 weeks

Home BP & HTN med
confirmation

Screening Visit 1

Screening Visit 2

= Office SBP 2160 mm Hg

« Full doses 23 meds

= No med changes in past 2
weeks

= No planned med changes
for 6 mo

= Office SBP 2160 mm Hg
= 24-h ABPM SBP 2135 mm

Hg
« Documented med

adherence

1mo 3mo

Sham Procedure

Renal
angiogram;
Eligible subjects
randomized

Renal Denervation

1 mo 3 mo

L

2 weeks

Home BP &
HTN med
confirmation

6 mo

0

Home BP &
HTN med
confirmation

2 weeks

6 mo

J

12-60 mo

Y

* Patients, BP assessors, and study personnel all blinded

to treatment status

* No changes in medications for 6 M
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HTN 3 — Primary Endpoint T TECH

=l )
Inw
EndeintS at 6 Months MARSEILLE

Office SBP' 24-hour SBP1 Nighttime SBP?
(powered 1° endpoint) (powered 2° endpoint) (1-6 am)
3 1.6
E 438
e
8 -7
5
m
A -2.4 mmHg A -2.0 mmHg P=0.015 = RDN
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
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HTN 3 — 36 month FU T TECH

MARSEILLE

Change in Office Systolic BP

12mo 24mo 36mo 48mo 54mo

n=320 i ! | n=266 137 n=219

-10 4

15 4

=20 4

25 4

Systolic BP change from baseline
(mmHg)

-30 4

35 J

A -13.4 mmHg A -20.7 mmHg A -22.1 mmHg
P<00001 P<00001 P<00001 =] RDN (baseline 180 mmHg)

B Control paseline 180 mmHg)
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HTN 3 —36 month FU T TECH
Etude negative sur I'endpoint %@

—— [P | MARSEILLE

=] Lost in the FU +++

w=ame] === (Qbservationnel en ouvert

e = .= Stratégie statistique

IA RDN / medicament ne peut étre exclue

Indique un signal — resultats exploratoires
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HTN 3 — 36 month FU 3=
TIECH
Safety Outcomes 4 )

MARSEILLE
Non-Crossover
% (n) “ -

To 36 Months (n=290) (n=68) (n=46)
Composite Safety Endpoint to 36 months** 12.4% 12.4% 14.5%
Death 4.1% (12) 5.9% (4) 10.9% (5)
New-onset end-stage renal disease 3.4% (10) 0 0
Sig. embolic event resulting in end-organ damage 0.3% (1) 0 0
Vascular complication 0.3% (1) 0 0
Renal artery re-intervention 1.0% (3) 0 0
Hypertensive crisis/femergency 10.7% (31) 11.8% (8) 10.9% (5)

To 48 Months (n=217) (n=35) (n=33)
Composite Safety Endpoint to 48 months** 15.3% 13.5% 14.5%
Death 8.3% (18) 17.1% (6) 15.2% (5)
New-onset end-stage renal disease 51% (11) 0 0
Sig. embolic event resulting in end-organ damage 0.5% (1) 0 0
Vascular complication 0.5% (1) 0 0
Renal artery re-intervention 1.4% (3) 0 0
Hypertensive crisis/emergency 16.6% (36) 22.9% (8) 15.2% (5)
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RENAL DENERVATION IN THE PRESENCE OF

ANTI-HYPERTENSIVE MEDICATIONS:
SIX-MONTH RESULTS FROM THE
RANDOMIZED, BLINDED, SHAM-CONTROLLED

SPYRAL HTN — ON MED TRIAL
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SPYRAL HTN ON MED FULL COHORT

&= ECH
] ,

- |~
_ _ |
Primary EFFICACY Endpoint MARSEILLE
PILOT Cohort EXPANSION Cohort
Change in 24-hr Systolic ABPM at 6 months _ o. 5 _A N. 5 ‘:
(Bayesian analysis, 97.5% threshold for success) N=80 patients =257 patients

FULL Cohort: N = 337 randomized patients

INCLUSION CRITERIA:
= Office SBP 2150 to <180 SHAM - . 12.36M
- Sta:{; on ;. z or 3 meds for 6-week;‘:: s CONTROL - - -
= iazide diuretic = ~ -,
+ medications ’ Y
= Calcium channel blocker = Beta blocker * Office 8P = Office BP
= ABPM1
= Drug testing
1-2
2-4 weeks Waks
= Office SBP = Drug testing
SBP>150t0 <180 * Office BP
DBP 290 SBP2150to <180
24y ABPM RENAL
58P rzuo to<170 DENERVATION i g o |
+ medications M 3M 6M 12-36M
Primary
endpoint

Screen failure if: OSBP >180 or DBP <90 Escape criteria met if: OSBP 2180, or <115 with symptoms, or safety concern
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SPYRAL HTN ON MED — 6 month Primary Endpoint

24-hr Systollc ABPM 24-hr Diastolic ABPM
® N rON Sham E i rON Sham
E (N=192) (N=116) :’-g (N=192) (N=116)
: -6.5 S
§ A -1.9 mmHg ; A -0.8 mmHg
P=0.12 P=0.37
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Conclusion

Complexe ...

RDN : Diminue la pression artérielle

RDN : Diminue le nombre de medicament
USvs RF?

SELECTION PATIENT / SUCCES PROCEDURAL ?
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