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Mills KT, et al. Nat Rev Nephrol. 2020; 16(4):223-237. Il
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Blood pressure control among all adults with hypertension
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Ettehad D, et al. Lancet 2016; 387: 957-67, Muntner P, et al. JAMA. 2020; 324(12):1190-1200-
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Initiale Therapie = duale Kombination

Optimaler Blutdruck Messung mind. alle ACEi oder ARB + CCB
< 120/80 mmHg 5 Jahre wiederholen oder ACEi oder ARB +
(Schleifen-)Diuretikum?

- \-
-~

Maskierte Hypertonie in

Schritt 2 — Dreifachkombination

Hoch norma/er Blutcuck gﬁftr;:l?zkuae:;:r;halb der Mesnsiminc: ACES oder ARB HCCB v,
130-139/85-89 mmHg : jahrlich wiederholen (Schleifen-)Diuretikum
Praxis messen

(ABPM oder HBPM)

=d \Wiederholte Praxismessungen

Schritt 3 — Dreifachkombination

Sl b Resistente Hypertonie
Di bestati ittel
2140/90 mmtig i Spironolacton® hinzunehmen (25-50 mg tagl.)
e Blutdruck auRerhalb der oder anderes Diuretikum, Alphablocker
Praxis messen (ABPM oder HBPM) oder Betablocker
i
v

Therapierefraktar??!!
Williams. European Heart Journal 2018; 39, 3021-3104 -
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Einfluss der medikamentosen Adhdrenz auf den Behandlungserfolg
be1 ,,unkontrolliertem®, bzw. ,,resistenten Hypertonus* (!?)

Medikamenten
“Resistente”
# # Hypertonie

,Non- Adharent”

,Unkontrollierte”

Hypertonie




Behandlung der arteriellen Hypertonie
Medikamentdse Adharenz
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Ceraletal = Jungetal | Strauch Tomaszewski Brinker |~ Ewenetal Pateletal | Hamdidouche | Schmieder
Patients’ Characteristics 20111 2013 | etal 2013" etal 2014 etal 2014 2015% 2015 etal 20157 | etal 2016
Resistant hypertensive + - + - + - - + +
Number of patients 84 76 163 66 17 56 100 24 82 79
Mean age, y 55 58 54 57 63 NR 63 65 NR 60
Male, % 60 58 56 42 47 NR 67 62 NR 72
BMI, kg/m? NR NR 323 31.6* 31.9F NR 30.8 33.0 NR 341
Number of drugs 9.0=1.2 b 5213 NR NR NR 9.2%1.4 3317 NR 6.0
Office BP, mmHg 172/97 NR 175/100 | 168/95* | 168/94* | 168/94 167/88 172/92 NR 158/88
24-h ambulatory BP, mmHg NR NR 156/91 160/91* | 160/89* NR 154/86 162/88 NR 155/88

Berra et al. Hypertension. 2016; 68:297-306.
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Medikamentose Adhdrenz \/
n=687
70 - .
[0 Partial Non-adherence
60 -
B Total Non-adherence
50 -

44,9%

Ceral Jung Strauch Tomaszewski Brinker Ewen Patel Hamdidouche Schmieder
(2011) (2013) (2013) (2014) (2014) (2014) (2014) (2015) (2016)

Berra et al. Hypertension. 2016; 68:297-306.-
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Medikamentose Adharenz \/

300

n=300
Urine testing 90%
250 79%
@ 80%
e
-".=i 200 . 69%
§ 70% 65%
é‘ 150
S 60%
[+F)
= 100 51%
2 50%
= 50
R
40%
Calcium channel  Renin Angiotensin Oiurekcs Bata biockers
blockers system inhibtors 30%
. Prescribed 223 263 295 136 216
[ oetectes 130 166 148 89 14 20%
0%
0 V) 0 V) V)
>8% 63% 0%  65%  62% 1 Thl. 2 Thl. 3 Thl. 47Thl.

Lawson, et al. J Hypertens.2020;38(6):1165-1173; Burnier et al., Hypertension. 2013; 62:218-225
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Medikamentose Adharenz \/

Resistente —
HTN

Vascular Tone Myocardial Function

Non-Adharenz

Unvertraglichkeiten

Blood pressure control among all adults with hypertension
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Muntner P, et al. JAMA. 2020; 324(12):1190-1200, Schlaich et al. JACC 2013, 62, 2031-2045. |8



Renale Denervation (\TUKGME

UNIVERSITARES
HERZ- UND GEFASSZENTRUM

GIESSEN

Symplicity HTN 1
Symplicity HTN 2

Proof-of-Concept
Studies

Experimental
Studies

Symplicity HTN 3

SYMPLICITY
HTN-3

-14.13
p=026

Weber et al. (2019). Journal of the American College of Cardiology 12 (12), S. 1095-1105. Mahfoud et al. Eur Heart J. 2018 Dec 14;39(47):4144-4149
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SCREENING TREATMENT

Follow-up every
3M 6M 12-36M
SHAM 2 weeks - N
CONTROL -_'---' -
= ABPM =
= Office BP E
2. woek = Drug testing E
safety check ) :
VISIT 1 . — Bats
« Office BP 34 weeks = Office BP (baseline)
= Drug naive or * 24-hr ABPM s
medications = Drug testing =
discontinued v
S - ..
DENERVATION Follow-up every am
2 weeks 6M L]
Primary Unblinding and
endpoint optional crossover
Screen failure if OSBP 2180 or DBP <90 mmHg Safety escape criteria met if OSBP 2180 mmHg

Bohm M, et al. Lancet. 2020;395:1444-1451 |



Renale Denervation: Daten aus RCT

SPRYRAL OFF-MED

Blood pressure change at 3 months (mmHg)
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24-hr SBP

Baseline 151 151

n=140 n=134

-4,7

A -4.0 mmHg”

P <0.001

24-hr DBP

98 99
n=140 n=134

A -3.1 mmHg’
P <0.001

Office SBP Office DBP

163 163 101 102 (mmHg)
n=156 n=150 n=156 n=150

-5,1

A -4.4 mmHg’
9.2 P <0.001
A -6.6 mmHg’
P <0.001 BN RDN

Il Sham Control

3 Monate

Systolic Blood Pressure (mmHg)

Systolic Blood Pressure (mmHg)
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Renal Denervation

= Baseline (N=164)
=== 3 Months (N=143)
=223 Difference
wAlways On* - Effekt
s s s s s s s 3 3 3 3 =3
<< < << << << << a o a a a a
Time
Sham Control
Nighttime /
early morning

P=0.59

e Baseline (N=164)
w3 Months (N=134)
Difference

12 AM

Bohm M, et al. Lancet. 2020;395:1444-1451 |



Renale Denervation

SPRYRAL ON-MED

SCREENING ENROLLMENT

Inclusion criteria:
= Office SBP =150 to <180

= Stable on 1, 2, or 3 meds for 6-weeks:
= ACE/ARB
= Beta blocker

= Thiazide diuretic
= Calcium channel blocker

2-4 weeks
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SHAM im 3™’ 6M* 12-36M
CONTROL | | e g _
+ MEDICATIONS * Office BP = Office BP
= ABPM

1-2 weeks

VISIT 1

= Office SBP
SBP>150 to <180
DBP >90

Screen failure if OSBP 2180

VISIT 2
= Drug testing

= Office BP
SBP>150 to <180
DBP =290
= 24-hr ABPM3 RENAL
SBP 2140 to <170 DENERVATION ] i >

+ MEDICATIONS 3m? 6M* 12-36M

Unblinding and
optional crossover to
RDN

Kandzari DE, et al. Lancet. 2018;391:2346-2355.0



Renale Denervation

SPRYRAL ON-MED

Blood pressure change at 6 months (mmHg)

-12 -

Baseline

24-hr SBP

152 151

S — |

P=0.017

-9,0

S —— |

A -7.0 mmHg”
P = 0.006

24-hr DBP

A -4.3 mmHg”

6 Monate

Office SBP

165 163

9,4

| S |

A -6.6 mmHg”
P=0.025

 NTUKGM@

UNIVERSITARES
HERZ- UND GEFASSZENTRUM

GIESSEN

Office DBP

100 102

(mmHg)

-5,2

| IS |

A -4.2 mmHg"
P =0.019

Bl Sham Control
Bl RDN

Kandzari DE, et al. Lancet. 2018;391:2346-2355.0



Renal Denervation 2" Generation RCT

mm Hg
n

-10

. . . . . . GIESSEN
4 Multicenter, Blinded, Randomized, Sham-Controlled Trials Establish Efficacy of RDN \/
RADIANCE-HTN TRIO SPYRAL HTN-OFF MED SPYRAL HTN-ON MED
Endovascular Ultrasound Radiofrequency Radiofrequency
(1° Endpoint 3-Meds) (1° Endpoint Off Meds) (1° Endpoint On Meds)
2-Month 3-Month 6-Month
Daytime Systolic ABP 24h Systolic ABP 24h Systolic ABP
RDN Sham RDN Sham RDN Sham
(N=69) (N=67) (N=140) (N=134) (N=36) (N=36)
-0.6 mm Hg
-1.6 mm Hg
-4.7 mm Hg
-8.0 mm Hg
-9.0 mm Hg
Between-group Difference Between-group Difference Between-group Difference
-4.5 mm Hg -4.0 mm Hg -7.0 mm Hg
(95% Cl, -8.5 to -0.3) (95% Cl, -6.2 to -1.8) (95% CI, -12.0 to -2.1)
p=0.022 p=0.0005 p=0.0059

RADIANCE-HTN SOLO

Endovascular Ultrasound
(1° Endpoint Off Meds)

2-Month
Daytime Systolic ABP

RDN Sham
(N=74) (N=72)

-8.5 mm Hg

Between-group Difference

-6.3 mm Hg
(95% CI, -9.4 to -3.1)
p=0.0001

(N TUKGMe

HERZ- UND GEFASSZENTRUM

Azizi et al. Lancet. 2018; 391(10137):2335-2345. Azizi et al. Lancet. 2021; 397(10293):2476-2486

Bohm et al. Lancet. 2020; 395(10234) 1444-1451 Kandzari et al. Lancet. 2018, 391(10137):2346-2355. -



Renale Denervation
Global Symplicity Registry

Systolic Blood Pressure Change (mmHg)
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Office
6Mo 1Yr 2Yr 3Yr
n=198
6
-13,1

14,1
15,4

-16,5
Baseline BP 166 + 25 mmHg

ABPM
6Mo 1Yr 2Yr 3Yr
n=113
3
-7,5

Baseline BP 154 + 18 mmHg

P < 0.001 at all timepoints vs. baseline BP
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Patienten mit erh6htem kardiovaskulérem Risiko

Global SYMPLICITY Registry l Treatad e;\;iltggnagirs;ggguency

-
N = 2,652 Patients
196 sites
45 countries
Median follow-up 2.5 years

Subgroup Analyses (Non-Exclusive)

N =510 N =698 N=1274
_ N =707
o ; ) Resistant Hypertension
Elderly (265) Atrial Fibrillation High CV Risk Dlabetes Isolated Systolic

1 l 1 l Hypelitension

Significant Office and 24-Hour BP Reduction from 6 Months to 3 Years in All Subgroups

Mahfoud F, et al. J Am Coll Cardiol. 2020;75(23):2879-2888
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Patienten mit erhéhtem kardiovaskuldrem Risiko \/
Office Systolic BP
Resistant HTN!? Type 2 Diabetes CKD?
6Mo 1Yr 2Yr 3Yr 6Mo 1¥r 2Yr 3Yr 6Mo 1¥r 2Yr 3Yr

3

1396 1331 1043 837 766 39 549 465 463 427

-10.9
_12-1 '11.6

-13.7 -13.4

-19.8

-20.7

Systolic Blood Pressure Change (mmHg)

-22.2

-23.5
Baseline BP 175 + 20 mmHg Baseline BP 165 * 23 mmHg Baseline BP 164 + 26 mmHg

P < 0.001 at all timepoints vs. baseline BP

1 Resistant hypertension defined as OSBP>150 mmHg, 23 anti-hypertensive medications.
2 CKD defined as eGFR <60ml/min/1.73m2

GSR data is combined Symplicity Flex and Symplicity Spyral, Mahfoud F, et al. J Am Coll Cardiol. 2020; 75:2879-2888.-
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Patienten mit erhéhtem kardiovaskuldrem Risiko \/

Office Systolic BP

Elderly?! Atrial Fibrillation
6Mo  1V¥r 2Yr 3Yr 6Mo 1Y¥r 2Yr 3Yr

5 804 760 243 235 188 144
T

£

E

L)

oo

c

@©

-

o

g

2

g

Q- -12.7 -12.6

kS -13.7

o

o -15.2

=

g 184 -17.6
&

Baseline BP 166 + 25 mmHg Baseline BP 163 + 24 mmHg
" Elderly defined as 65 years or older.

P < 0.001 at all timepoints vs. baseline BP

GSR data is combined Symplicity Flex and Symplicity Spyral, Mahfoud F, et al. J Am Coll Cardiol. 2020;75:2879-2888. -
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Global Symplicity Registry - Subgruppen \/
Blutdruckreduktion in Abhangigkeit der antihypertensiven Medikation
1/2 AH Med Classes 3 AH Med Classes 4 AH Med Classes >5 AH Med Classes
Baseline BP 166 + 25 mmHg Baseline BP 168 + 23 mmHg Baseline BP 166 + 24 mmHg Baseline BP 166 + 25 mmHg
6Mo 1Yr 2Yr 3Yr 6Mo 1Yr 2Yr 3Yr 6Mo 1Yr 2Yr 3Yr 6Mo 1Yr 2Yr 3Yr
1 1 1
0 - 253 568 452 381 1087

o)
= -5 -
=
E
o -10 -
o0
5
S 5 i
= 14,8 141 448 13,8 139 14,6 15.2
Q20 - 18,4
=
S 21,7

25 -

P <0.001 at all timepoints vs. baseline BP

Mahfoud et al, PCR e-Course 2020 -
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Medikamentose Adharenz \/

In Ergénzung zur medikamentdsen Therapie

systolisch diastolisch systolisch diastolisch
Baseline 152 151 97 98 165 163 100 102 (mmHg)

Resistente —
HTN

-4 4
Unkontrollierte

SPRYRAL ON-MED

Blood pressure change at 6 months (mmHg)

Hypertonie -5,2
8 - A-4.3 mmHg® A-4.2 mmHg®
.. P=0.017 P=0.019
Unvertrag-
lichkeiten 9,0 9,4
12 - P =0.006 P=0.025
ABPM Office Il Sham Control
Il RrON
e zu . . .
Alternative zur medikamentésen Therapie
systolisch diastolisch systolisch diastolisch

Q Baseline 151 151 98 99 163 163 101 102 (mmHg)
m U nve rtrag_ S 1 n=140 n=134 n=140 n=134 n=156 n=150 n=156 n=150

I
g lichkeiten E

i z

c

[s0)
Q Unkontrollierte © -4,7 5.1

. ) ’

W Hypertonie &

o

o -81
§ 2 A -4.0 mmHg" A -3.1 mmHg’ A -4.4 mmHg”
N g P <0.001 P <0.001 9.2 P <0.001
2 Resistente — E
_Q HTN D 42 ] A -6.6 mmHg"

12
9%9) P <0.001 EE RDN
ABPM Office Bl Sham Control

Kandzari DE, et al. Lancet. 2018; 391(10137):2346-2355; Bohm et al. The Lancet, 2020; 395(10234):1444-1451-
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Evidenz-
grad

Empfehlungen Empf.-
grad

Device-basierte Therapien werden fur die Routinebehandlung
der Hypertonie, aufderhalb von klinischen Studien und RCTs, m
nicht empfohlen, bis weitere Evidenz hinsichtlich ihrer Sicherheit
und Wirksamkeit verfugbar ist.

©ESC/ESH 2018

5 Kurz vor der Veroffentlichung der Leitlinien wurden insgesamt drei schein-kontrollierte, randomisierte Studien
zur renalen Denervation bei Patienten mit Hypertonie publiziert (kommentiert in Schmieder et al. 2018), die
von der Task-Force bei der Erstellung der Leitlinien noch nicht bertcksichtigt werden konnten. Diese Studien
zeigen eine starkere Blutdrucksenkung nach renaler Denervation verglichen mit einer Scheinintervention bei
Patienten mit und ohne medikamentdse antihypertensive Behandlung. In Anbetracht der bisher veroffentlich-
ten Studien kann, falls die medikamentose Therapie unwirksam bleibt, in ausgewahlten Fallen (therapieresis-
tente Hypertonie, nachgewiesene Medikamentenunvertraglichkeit/mangelnde Therapieadharenz) eine renale
Denervation erwogen werden (Referenz: European Society of Hypertension position paper on renal denerva-
tion 2018. Schmieder et al. J Hypertens 2018; 36(10): 2042-8. DOI: 10.1097/HJH.0000000000001858).




 NTUKGM®

UNIVERSITARES
HERZ- UND GEFASSZENTRUM

GIESSEN

Behandlung der arteriellen Hypertonie
Renale Denervation

Consensus Document
BOX 1: Position Statement in 2021

. . o e On the basis of consistent results of several sham-controlled clinical trials,
European SOCICty Of Hypertensmn pOSlthl’l paper on renal denervation represents an _evidence-based option to treat
renal denervation 2021 hypertension, in addition to lifestyle changes and blood pressure
lowering drugs.
Roland E. Schmleder Felix Mahfoud®, Giuseppe Mancia®, Mlchael Azizi®, Michael B6hm®, 2 RE."aI (.jenefrvhatlon therefore expands tr:]er.apeunf(% OPTIOTS todaddress tlhe fIrS(;:
Kyriakos Dimitriadis, Kazuoml Kario®, Abraham A. Kroon", Melvin D Lobo', Christian Ott™, objective 0 ypertenspn treatment, that is to effectively reduce an elevate
Atul Pathakk, Alexandre Persu', Filippo Scalise™, Markus Schlalr.h“ Remhold Kreutz®, blood pr re and achieve blood pressure targets.
Costas Tsioufis®, on behalf of members of the ESH Working Group on Device-Based e Renal denervation is considered a safe endovascular procedure without
Treatment of Hypertension significant short-term or long-term adverse effects based on data available
up to 3 years.
e Renal denervation is an alternative or additive, not a competitive treatment

(RDN) has emerged as the most advanced and promising

This ESH Position Paper 2021 with updated proposed
recommendations was deemed necessary after the
publication of a set of new pivotal sham-controlled
randomized clinical trials (RCTs), which provided important
information about the efficacy and safety of endovascular
device-based renal denervation (RDN) for hypertension
treatment. RDN is effective in reducing or interrupting the
sympathetic signals to the kidneys and decreasing whole
body sympathetic activity. Five independent, fully
completed, sham-controlled RCTs provide conclusive
evidence that RDN lowers ambulatory and office blood
pressure (BP) to a significantly greater extent than sham

device-based technology [1].

The 2018 European Society of Hypertension/European
Society of Cardiology [ESC/ESH] Guidelines on the man-
agement of hypertension published in 2018 stated that ‘the
clinical evidence in support of RDN as an effective [blood
pressure] BP lowering technique is conflicting’ and that ‘use
of device based therapies is not recommended for the
routine treatment of hypertension, unless in the context
of clinical studies and [randomized clinical trials] RCTs until
further evidence regarding their safety and efficacy
becomes available’ [2]. In the following 3 years, new data

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.

Schmieder, et al. Hypertens. 2021:39(9):1733-1741
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e Blutdruckkontrolle ist eine Herausforderung im klinischen Alltag
* Sicherheit und Effektivitat der RDN weiterhin bestatigt (RCT)
 Langzeit Wirksamkeit der RDN bestatigt (Registerdaten)

 RDN Therapieoption fir selektionierte Patientengruppen (u. a. Therapieresistent,
Medikamentenunvertraglichkeit)

* Renale Denervation:
— in Ergénzung zur medikamentésen Therapie,

— auch als Alternative zur medikamentésen Therapie
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Vielen Dank!




