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Arterielle Hypertonie :
Welche Medikamente?
Was bleibt von der renalen
Denervation?
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% Gesundheitsberichterstattung des Bundes
R
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lffll  Hypertonie in Deutschland

40 Millionen Deutsche
haben eine arterielle
Hypertonie

Statistisches Bundesamt & Robert Koch Institut, 2008
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Hypertonie

Rauchen

Hypercholesterinamie

Unterernahrung per stille Killer
unsafe sex UTHKCHDRU
hoher BMI 25 Millionen Deutsche sind betfo“e

e meisten werden nicht optimal be

kdrperliche Inaktivitat

Alkohol

| | | | | | |
2 3 4 5 6 7 8

Zurechenbare Mortalitat in Millionen
(insgesamt: 55,861,000)
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Ezzati et al. Lancet 2002;360:1347-60
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Arterielle Hypertonie

Koronare Linksventrikulére
Mikroangiopathie Hypertrophie

Koronare
Makroangio-
pathie

Diastolische Vorhof-
Dysfunktion flimmern

Systolische
Funktions-
einschrankung

Symptomatik

Myokard- Ventrikulare Thromb-
infarkt Arrhythmien embolien

Ukena, MMW 2014
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Hypertonie Klassifikation

Systolischer

Diastolischer

Office (Praxis)
24-Stunden
Tag
Nacht

insgesamt

Heim-Messung

Blutdruck (mmHg)

=140

=135
2120
=130
=135

und/oder

und/oder
und/oder
und/oder

und/oder

Blutdruck (mmHg)

ESH Guidelines, Eur Heart J 2013



RR (mmHG)
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i Zielwerte bei Hypertonie

Alle Patienten KHK,
Patienten >80 Jahre Diabetiker Schlaganfall

150
< 150/90

140

< 140/90 < 140/85 < 140/90

130

120

ESH Guidelines, Eur Heart J 2013



Other risk factors,
asymptomatic organ damage
or disease

Blood Pressure (mmHg)

High normal Grade | HT Grade 2 HT Grade 3 HT
SBP 130-139 SBP 140-159 SBP 160-179 SBP =180
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP =110

No other RF

* Lifestyle changes
for several weeks
* Then add BP drugs

targeting <140/90

* Lifestyle changes
* Immediate BP drugs
targeting <140/90

* No BP intervention

-2 RF

* Lifestyle changes

for several weeks
* Then add BP drug
targeting <[40/90

* Lifestyle changes
for several weeks
* Then add BP drugs
targeting <140/90

* Lifestyle changes
* Immediate BP drugs
targeting <140/90

23 RF

* Lifestyle changes

for several weeks
* Then add BP drugs
targeting <|40/90

* Lifestyle changes
* Immediate BP drugs
targeting <[40/90

* Lifestyle changes

* BP drugs
targeting <140/90

OD, CKD stage 3 or diabetes

* Lifestyle changes * Lifestyle changes * Lifestyle changes
* BP drugs * BP drugs * Immediate BP drugs
targeting <140/90 targeting <140/90 targeting <140/90

* Lifestyle changes
* No BP intervention

Symptomatic CVD,
CKD stage 24 or
diabetes with OD/RFs

* Lifestyle changes * Lifestyle changes * Lifestyle changes
* BP drugs * BP drugs * Immediate BP drugs
targeting <140/90 targeting <[40/90 targeting <140/90

* Lifestyle changes

* No BP intervention

ESH Guidelines, Eur Heart J 2013
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Relevante kardiovaskulare Risikofaktoren

* Mannliches Geschlecht

e Alter (Manner >55 Jahre, Frauen >65 Jahre)
* Rauchen

 Hypercholesterinamie

* Gestorte Glukosetoleranz (nichtern, OGTT)
« Ubergewicht (BMI >30 kg/m?)

* Positive Familienanamnese

* Asymptomatischer Endorganschaden:
* Linksventrikulare Hypertrophie (EKG, Echo)
* Mikroalbuminurie
* Chronische Niereninsuffizienz (eGFR 30-60 ml/min/1,73 m?)

Hochrisikopatienten = Diabetes mellitus, KHK, MI, Nephropathie

ESH Guidelines, Eur Heart J 2013
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Medikamentose Therapie

@
Betablocker * Ca-Antagonist

N

ACE-Hemmer

AT 1-Antagonist

Synergistische Kombination
mmmm  MOgliche Kombination

* nur sinnvoll fir Dihydropyridin-Ca-Antagonisten

Hypertonie Leitlinien, Deutsche Hochdruckliga 2005
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Medikamentose Therapie

B3-Blocker AT1-Antagonis}
~

~
andere

Ca-Antagonist

bevorzugte Kombination
= == = mo@gliche Kombination
= nicht empfohlen

ESH Guidelines, Eur Heart J 2013



%‘i% Il  Initiale Kombinationstherapie

Deutsche Hochdruckliga 2011

Eine primére Kombinationstherapie
sollte erwogen werden bel Patienten mit hohem oder sehr hohem kardiovaskuléren
Ristko. Dies gilt insbesondere fir Hochrisikopatienten, deren Ausgangsblutdruck

mehr als 20/10 mm Hg iber dem Zielblutdruck liegt. Bel diesen Hypertonikern ist die

Wahrscheinlichkeit gering, dass eine Monotherapie den Blutdruck ausreichend senkt.

Hochrisikopatienten = Diabetes mellitus, KHK, MI, Nephropathie



Was tun wenn Medikamente alleine
nicht helfen?
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< I Diagnostik und Therapie

p

[ Unkontrollierte Hypertonie ]

m

[ Ausschluss der ] [ Identifikation reversibler ]

LebensstilAnderungen ]

Pseudoresistenz Lebensumstande
Screening sekundarer Ursachen > Gaf. spez|f!sche
Therapie

[ Therapieresistente Hypertonie

Nicht-pharmakologische und
optimierte pharmakologische Therapie

Interventionelle
Therapien




»| Randomized Trial of Acupuncture to Lower Blood Pressure

Frank A. Flachskampf, MD; Joachim Gallasch, MD; Olaf Gefeller, PhD; Junxue Gan, MD;
Juntong Mao, MD; Annette B. Pfahlberg, PhD; Alois Wortmann, MD; Lutz Klinghammer, MD;
Wolfgang Pflederer, MD; Werner G. Daniel, MD

assessed for eligibility at initial outpatient visit
n=342

not willing to participate
or meeting exclusion criteria: n=182

)/ Taiyang

randomized to active or sham treatment

n=160
allocated to allocated to
active treatment sham treatment
}. Di 11 n=83 n=77

did not initiate treatment: n=7
terminated participation
during treatment: n=3
excluded (due to atrial
fibrillation): n=1

did not initiate treatment: n=4
terminated participation

during treatment: n=5
Ks 6

Di 4

received 6 weeks course
of active treatment and of sham treatment and

attended Ist follow up attended Ist follow-up
n=72 n=68

received 6 weeks course

& did not return for follow-up: n=4 did not return for follow-up: n=1

attended 2nd follow-up
n=68

‘ did not return for follow-up: n-1

attended 3rd follow-up
n=67

Flachskampf et al, Circulation 115 (2007): 3121-9

attended 2nd follow-up
n=67

l(li(l not return for follow-up: n=1

attended 3rd follow-up
n=66
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Randomized Trial of Acupuncture to Lower Blood Pressure

Six Month of Acupuncture Treatment
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immediately 3 manths 6 months
baseline post-treatment post-treatment post-treatment

Flachskampf et al, Circ 2007; 115:3121-9



Pet Ownership and Cardiovascular Risk
A Scientific Statement From the American Heart Association

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation, American
Society of Hypertension, American Society for Preventive Cardiology, National Heart Foundation of
Australia, Preventive Cardiovascular Nurses Association, and World Heart Federation

Recreational walks in people adopting a dog or cat from an animal shelter
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Pet ownership, particularly dog ownership, is probably associated
with decreased CVD risk (Level of Evidence: B) Circ 2013;127:2353-63
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-10 1 Published Sources:

Lancet 2009

Lancet 2010

TCT 2013

Journal of Human Hypertension 2013
Circulation 2013

Clin Res Cardiol 2013
J Am Soc Nephrol 2012
Eur Heart J 2013

9. TCT 2013

=30 - 10. Eurointervention 2013
11. Eurolntervention 2013
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FRENCH DENER-HTN
Renal Denervation in Hypertension

Primary endpoint:
Change in daytime 24-hour BP



== | Study

e 4-week run-in period with administration of
standardized triple combination therapy
(Diuretic + ACE inhibitor + CCB)

Optimal and stepped-care antihypertensive treatment
+ RDN

Versus
Optimal and stepped-care antihypertensive treatment
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Changes in daytime and nighttime
ambulatory BP at 6-month follow up

A-5.9 mmHg A-6.3 mmHg
(95%Cl -12.3 t0 0.5) (95%Cl -12.0 to 0.6)
p=0.03 p=0.03

1
(93
I

SBP change (mmHg)
o

=
w
|

-20 -

Daytime Nighttime

m Denervation mControl

Azizi M, ESH/ISH Athens 2014
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Changes in daytime and nighttime
ambulatory BP at 6-month follow up

A-5.9 mmHg A-6.3 mmHg
(95%Cl -12.3 t0 0.5) (95%Cl -12.0 to 0.6)
p=0.03 p=0.03

1
(93
I

SBP change (mmHg)
5 5

-20 -

Primary efficacy endpoint was met

Azizi M, ESH/ISH Athens 2014



d Changes in daytime and nighttime
ambulatory BP at 6-month follow up

A-5.9 mmHg A-6.3 mmHg
(95%CI -12.3t0 0.5) (95%CI -12.0 to 0.6)
p=0.03 p=0.03

1
(93
|

SBP change (mmHg)
o

=
w
|

| FRDN_|Control| Palue_

Patients with 24-hour BP <130/80 mmHg % 40 10 P=0.02

Azizi M, ESH/ISH Athens 2014
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‘ ORIGINAL ARTICLE

A Controlled Trial of Renal Denervation
for Resistant Hypertension

Deepak L. Bhatt, M.D., M.P.H., David E. Kandzari, M.D., William W. O’Neill, M.D.,
Ralph D’Agostino, Ph.D., John M. Flack, M.D., M.P.H., Barry T. Katzen, M.D.,
Martin B. Leon, M.D., Minglei Liu, Ph.D., Laura Mauri, M.D., Manuela Negoita, M.D.,
Sidney A. Cohen, M.D., Ph.D., Suzanne Oparil, M.D., Krishna Rocha-Singh, M.D.,
Raymond R. Townsend, M.D., and George L. Bakris, M.D.,
for the SYMPLICITY HTN-3 Investigators*

Primary safety endpoint was met
Primary efficacy endpoint was not met



2011 2014

—_Die neue
Arzte-Liste

Teil 3:
87 Blutdruck-
Spezialisten

Buthaehirc
- Jotzt helbar?

DIE NEUESTEN THERAPIEN

ax) - Slowenien € 4,70 - Ungam HUF 1300

70 - Portuga (Conth € 4,70 - Spanien € 4.70

Nierennerven im Visier -

Die Versdung der felnen Fasern wird Im Katheterlabor

durchgefohrt und dauert bis zu elner Stunde. Der Patlent £
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erfolgreich senken

Z Agenten-Chef packt aus Tausendfach wurden Patienten mit hartnackigem Bluthochdruck die Nierennerven

verddet. Nun belegt eine bislang unveréffentlichte Studie: Die angebliche Wundertherapie

[Al:[nl"lu I;n[“' A“ Rl Die besten Tipps wirkt viel schwécher als erhofft. Wurde umsonst operiert?
Datenoffensive: SpaB & Horror Nl MIT RISIKO-TEST * e

PER HANDY BEZAHLEN

Milliardenmarkt der Zukunft
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Catheter-Based Renal
Denervation

The Black Box Procedure*

Mahfoud F, JACC Cl 2013



S  Average lesion depth in pigs
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ecor Paradise  ——————

Cordis Renalane

Terumo lberis

BSC Vessix

SIM EnlighTy | Notprovided

Medtronic Spyral

Mahfoud F, EuroPCR 2014
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S0  Average lesion depth in pigs
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Terumo lberis

BSC Vessix

SIM EnlighTy | Notprovided

Medtronic Spyral

Mahfoud F, EuroPCR 2014
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 36y/ofemale
* Resistant hypertension since 9 years
* Ruptured dissection of the ascending aorta

Underwent bilateral RDN using Symplicity Flex 12 days before
Vink EE, NDT 2014



I/l Renal Artery and Circumferential
Peri-Arterial Nerve Location

Other organs

Superior

jesioQ

Inferior

Sakakura K, JACC 2014
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Sweet spots to target?

@@
I

I

Distal

Proximal

10119104

Mahfoud F, JACC 2014

Sakakura K, JACC 2014
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Proximal Distal

Posterior

Posterior

Mahfoud F, JACC 2014
Sakakura K, JACC 2014
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Proximal Distal

Posterior

Posterior

Mahfoud F, JACC 2014
Sakakura K, JACC 2014
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Norepinephirne (ng/g)
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Renal denervation reduces
NEPI content and BP in animals

Norepinephrine effect

1000

8001

6007

400

200

0

N=20 pigs
<o
©
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¢
*
IS o
o 8
o % %
1 2 3 4 5

Number of ablating electrodes

Henegar J, Am J Hypertens 2014
Mahfoud F, EuroPCR 2014
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= UL Renal denervation reduces
NEPI content and BP in animals

p

Norepinephrine effect

170

. Renal Denervation

% 1000) N=20 pigs el T
P ¢ : N=13 hounds
5 8001 8 150 4 —T— N
e 0 55 1 x
= 600] 3T 1 .
= o 8 = 140 T 1 i‘ * * *
S o 5 E - L T L
e 400 D ° 2 130
- o S
o o © g 2
s 2001 © ® 120
Z o o

0 ; ; - § 110 -

1 2 3 4 5 CON 1 2 3 4 5 6 7 8

Time (weeks)

Number of ablating electrodes

Henegar J, Am J Hypertens 2014
Mahfoud F, EuroPCR 2014



l Optimization of the
Treatment Methodology

I » RF treatment of the Main Artery

V» RF treatment of each Branch

Y » RF treatment of the Main Artery and Branches

Melder B, TCT 2014




[ Branch & Main Artery Treatment
Highly Effective in Reducing Renal NE
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Melder B, TCT 2014
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European Heart Journal FASTTRACK CLINICAL RESEARCH
sunorean  doi:10.1093/eurheartj/ehu441 Hypertension

CARDIOLOGY ®

Predictors of blood pressure response in the
SYMPLICITY HTN-3 trial

David E. Kandzari'#, Deepak L. Bhatt2, Sandeep Brar3, Chandan M. Devireddy?,
Murray Esler’, Martin Fahy3, John M. Flack®, Barry T. Katzen’, Janice Lea4, David P. Lee?,
Martin B. Leon?, Adrian Ma?8, Joseph Massaro!?, Laura Mauri?1% Suzanne Oparilll,
William W. O’Neill'2, Manesh R. Patel'3, Krishna Rocha-Singh'4, Paul A. Sobotka'®,
Laura Svetkey'3, Raymond R. Townsend'é, and George L. Bakris'?



éc% sl What to learn from
Symplicity HTN-3?

Antihypertensive drugs may have been
maximized but may not have be stabilized

2 weeks

Screening Screening

Kandzari D, EHJ 2014



éc_% sl What to learn from
Symplicity HTN-3?

Antihypertensive drugs may have been
maximized but may not have be stabilized

Proportion of patients with medication changes

2 weeks

20% Initial | Confirmatory | 40%

Screening Screening

Kandzari D, EHJ 2014



% sl Procedural aspects in
Symplicity HTN-3

* 111 operators did 364 procedures
* No roll-in
* No clear/strict treatment recommendations



% il Procedural aspects in
Symplicity HTN-3

* 111 operators did 364 procedures
* No roll-in
* No clear/strict treatment recommendations

>50% of interventionalists
performed <2 RDN procedures

4 S5 6 T 8 9 10 11 13 14

RDN Procedures Performed



Procedural aspects in
Symplicity HTN-3

# 120 second ablations 92+2.0

% 120 second ablations 83.8 +15.6

Bhatt DL, NEJM 2014



&2 nfr Impact of Number of Ablations on Change in

= Lyt o .

] [ ]

Office SBP: Matched Cohort Analysis
>8 29 210 >11 212 >13 214 > 15 216
0 N=163 166 | 152 155 | 131 134 98 100 61 63 45 46 26 27 , 18 19 | 9 10
-5
7,6 7,6 71
' -10,2
11,5 -111 —
-15 - -131 -13,4
141 14,7 -14,7 s
-20 -18,6 -18,5
-25 24,3
25,4
-30 P value for trend= 0.01 M Denervation "1Sham
-30,9

-35

Baseline SBP 178.2 180.1  178.6 180.3 178.2 180.5 179.0 179.4 179.1 179.7 1783 181.3 1819 1823  183.2 182.8 1854 189.4
95% ClI -1.7(-7.1,3.7)  -3.1(-8.6,2.4) -5.4(-11.3,0.5) -7.1(-13.9,-0.3) -8.4(-17.4,0.7) -11.5(-21.8,-1.2) -14.1(-28.8,0.7) -12.0(-30.0,5.9) -12.4(-44.6,19.8)
p* 0.54 0.27 0.07 0.04 0.07 0.03 0.06 0.18 0.43

Propensity scores using baseline characteristics as covariates were used to match sham control and denervation patients

*P value change in SBP for RDN compared with sham

Data presented are mean (SD) Kandzari D, EHJ 2014
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Izl Procedural variability

4-quadrant ablation pattern

_ Inferior Anterior Superior Posterior
Cross-section

0O O O O

4 gquadrant ablation pattern
Kandzari D, EHJ 2014
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4-quadrant ablation pattern

, Inferior Anterior Superior Posterior
Cross-section

"0 O O O

4 quadrant ablation pattern

0 four quadrant ablation

1 four quadrant ablation

2 four quadrant ablation

Kandzari D, EHJ 2014
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4-quadrant ablation pattern

Cross-section

Inferior Anterior Superior Posterior

"0 O O O

4 quadrant ablation pattern

0 four quadrant ablation

N=253 (74%)

1 four quadrant ablation

N=68 (20%)

2 four quadrant ablation

N=19 (6%)

Kandzari D, EHJ 2014



Change at 6 Months
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Systolic Blood Pressure Change at 6 Months
According to Ablation Pattern

Office

N=253 N=68

-14.2 (24.1)

-16.1 (22.6) 0 Four-quadrant ablations

11 Four-quadrant ablation (Either Right or Left)

-24.3 (23.3) i 2 Four-quadrant ablations (Both Sides)

Kandzari D, EHJ 2014



Change at 6 Months
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Systolic Blood Pressure Change at 6 Months
According to Ablation Pattern

Office ABPM Home

N=236| N=62

-6.3(15.2)
-7.7 (13.9)

-7.3 (16.3)

-8.2 (16.3)
-10.3 (20.9) -9.0 (25.5)

-14.2 (24.1)

-16.1 (22.6) 0 Four-quadrant ablations

11 Four-quadrant ablation (Either Right or Left)

-24.3 (23.3) i 2 Four-quadrant ablations (Both Sides)

Kandzari D, EHJ 2014



What to learn from
Symplicity HTN-3?




e What to learn from
Symplicity HTN-3?

# notches 2 3 4 5 6 7 8 9 Total

Denervation 57 30 27 9 5 4 1 1 360
(%) (41.4) (21.4)(15.8) (8.3) (7.5) (2.5) (1.4) (1.1) (0.3) (0.3)

Mean # number of notches in the denervated group: 1.41 £ 1.7.
Bhatt DL, NEJ

2014



Was bleibt von der renalen
Denervation?
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2013 ESH/ESC Guidelines for the management
of arterial hypertension

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

Until more evidence is available
on the long-term efficacy and
safety of renal denervation and
baroreceptor stimulation, it is
recommended that these
procedures remain in the hands
of experienced operators and
diagnosis and follow-up restricted
to hypertension centers.

It is recommended that the
invasive approaches are
considered only for truly resistant
hypertensive patients, with clinic
values =160 mmHg SBP or

=110 mmHg DBP and with BP
elevation confirmed by ABPM.




%% Multivariate Predictors of Systolic Blood
- Pressure Change at 6 Months
Symplicity HTN-3

Positive Predictors | Negative Predictors

RDN
P value
Vasodilator 7,5 0.005
WA Aldosterone Antagonist 0.002
Total Number of Attempts -0,9 0.04
-14,3 Baseline Office SBP at 2180 0.0001
-20 -15 -10 -5 0 5 10

Kandzari D, Eur Heart J 2014




% sl Hypertensive phenotypes
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Young hyperadrenergic
hypertensive patient

Obese metabolic
hypertensive patient

Elderly hypertensive
vascular patient



=0 mick Reduced Effect of Percutaneous Renal Denervation on Blood Pressure in Patients With
% “ll““"lw Isolated Systolic Hypertension

C. A Sebastian Ewen, Christian Ukena, Dominik Linz, Ingrid Kindermann, Bodo Cremers, Ulrich
Laufs, Stefan Wagenpfeil, Roland E. Schmieder, Michael Bohm and Felix Mahfoud
Office systolic blood pressure Ambulatory systolic blood pressure
p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p=0.032 p<0.001 p<0.001 p<0.001 p=0.009
-28 || 17 -27 || 18 =30 || 17 0 -10 4 13 -8 15 -7
-10- l L
10- T =
o-
E-zo- L L L % 1 |
£ .15- J_ J_
s L - I -20-
p=0.013 p=0.019 p=0.004 p=0.033 p=0.057 p=0.042
-40 v v r -25 v v -
3 month 6 month 12 month 3 month 6 month 12 month
CH 59 63 58 CH 50 56 44
ISH 60 63 56 ISH 52 53 4
— CH
—1 ISH

Ewen S, Hypertension 2014



< I Hypertensive phenotypes
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Young hyperadrenergic Obese metabolic
hypertensive patient hypertensive patient
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