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Renalni denervace — soucasne postaveni
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Uvod

hypertenzni nemoc az u 1/3 dospélych

Hypertenze je nejvyznamnéjsi mortalitni rizikovy faktor?

zvysSene riziko kardiovaskularnich prihod

snizeni ambulantniho STK o 5 mmHg vede k 10% snizeni velkych kardiovaskularnich
pfihod?

renalni denervace (RDN) snizuje TK cestou ovlivnéni sympatického nervového systemu

1Blood Pressure Lowering Treatment Trialists' Collaboration. Lancet. 2021. ” )
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Kontrola TK
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e 65% nelécena nebo nekontrolovana

hypertenze
* 11% rezistentni hypertenze. (1)
35% 30%
Treated and Untreated
controlled « 20% rezistentnich ma primarni

hyperaldosteronismus (2)

11 % uUncontrolied on at least 3
HTN drugs ("treatment-resistant”)

1. Reuter, H. Curr. Opin. Cardiol. 34, 342—-349 (2019 .
2. Brown JM. Ann Inl'[[)ern Med 2020,173:10-20( ) w (INTERNT : FAK‘é'l'chc':'mcE
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Adherence k Iécbe

70 A

B Pacttal Noi-adharenca e Testovani léku v krvi/modi

60 - M Total Non-adherence

50 -
|44%

» 44% CasteCna compliance

40 ~

* 17% nebere zadné léky

30 o

20 4 | ‘
! 17%

10
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Berra E, Hypertension. 2016:68:297 '
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Adherence vs. pocet antihypertenziv C¥)
2

80 « N=1348 — spoleéna data CR/UK
;‘3‘; o0 - nedetekovano alespon 1 antihypertenzivum
3 = non-adherentni
% 40
% * NarUst s poCtem léku
...§ 20
) « Dvojnasobny rozdil mezi 2 a 3 leky
0

1 2 3 4 5 6+
Number of prescribed antihypertensive medications

5 léku = 50% compliance

Gupta P, et al. Hypertension. 2017;70:1042-1048 QQ Nremwd L :ﬁ%‘ﬁ%’éhcs
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Historie leCby hypertenze

2018
RAD
1987 2010 2914 HTN-SOLO
HAPPHY . cpL
1985 SIMPL 7\ 3 SPY ON-MED ON GOING
o bgz;zeltf:;h HTN-2 I 2020 TARGET BP OFF-
VA 1 MRC 2015 e
T PATHWAY-2 |orpmep  TARGETSPI
1984 1991 1998 2005 2008 TEAY o
Lo FHS SHEP HOT INVEST -
A coop 2 SIMPL 201 RAD
1979 HTN-T | peHOT HTN-TRIO
HDFP

1960

| :
1949 1957 1964 1975 1982 1995
1900 1932 Hydralazine Chlorothiazide F‘roprznolol Captopril Biltiazarn 1990 Losartan
Sodium Subdiaphragmatic Verapamil o
thioccyanate sympathectormy 1945 1940-1950 The diuretic era: Amlodipine
1923 MRAS Loop diuretics, 1973
) ) Dorsolumbar S Sl _ _
First cervical ~ sympathectomy 1954  osmotic diuretics Cardioselective
sympathectomy beta-blockers
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RDN Symplicity Spyral™ Catheter

Medtronic

Multielektrodovy, neoklusivni katétr

Kontrolovana radiofrekvencni energie

Kompatibilni s 6F guiding katétrem

Rozmeér renalnich tepen: 3 — 8 mm. 1 ablace — 60 sec

Lecba hlavni i vedlejsich vetvi vC. akcesornich renalnich tepen
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Paradise® Ultrasound RDN system

* Recor Medical

« Balonkovy katetr

* ultrazvukove zahrivani, chlazeni vodou, dosah 1-6 mm
« Kompatibilni s 7F guiding katétrem

* Rozmer renalnich tepen: 3 — 8 mm

* LécCba hlavni vétve

o 2-3 ablace, kazda 7 sec




Peregrine Catheter (ablative solutions)

CENTRAL ILLUSTRATION: Alcohol-Mediated Renal Denervation in

Hypertension
A Mean Change in Blood Pressure at 6 Months
24-Hour Mean ABP Office BP
0 4
-11 2 14 mm Hg =18 2 21 mm Hg J -10 £ 11 mm Hg
(n =42) (n=44) (n = 44)

-5 4
-10 4

15 p < 0.001
20 4
=25 4

p < 0.001
M Systolic m Diastolic

B Alcohol Infusion Site

Perivascular: Site Where Device Injection of 0.6 ml of Absolute Alcohol
Infuses Alcohol

n . FAKULTNi
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RDN

Randomised sham-controlled trials \ &
® SR &
) ) \%
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Randomised controlled trials without a sham group

Nedosazen PE studie

Barbato E. at al Eurointervention , 2023:18:1227 C" INTERN i : :AKliIII'CT)'(‘:I'NICE
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Simplicity HTN 1 — 3 lety FU

10 - . : :
— m Systolic Diastolic
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(n=144) (n=130) (n=59) (n=24)

p <0.01 significant changes for all patients compared to baseline
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Simplicity HTN 3 — uCinnost 6M

A = -2.39 (95% Cl, -6.89 t0 2.12)

P=0.26*
A=-14.1%+23.9 A=-11.7+£25.9
P<0.001 P<0.001
200 7 -|I l.. -|-| |l
= 190 71 [180mm Hg ] 180 mm Hg l
T 166 mm Hg 168 mm Hg
c - OBaseline
£ 06 Months
al
m
N 50 A
D)
O
=
O 0 . .
Denervation Sham
(N=364) (N=353) (N=171) (N=171)
*P value for superiority with a 5 mm Hg margin; bars denote standard deviations
Bhatt DL, Kandzari DE, O’Neill WW, et al...Bakris GL. N Engl J Med 2014 Q? I e




@ ESC oot pounat 018 39, 30213104 ESC/ESH GUIDELINES

European Society doi:10.1093/eurheartj/ehy339
of Cardiology

2018 ESC/ESH Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the Eur~rna=n €ariatu nf
Hypertension (ESH)

Device-based therapies for hypertension

Recommendation Class® | Level®

Use of device-based therapies is not recom-
mended for the routine treatment of hyperten-
sion, unless in the context of clinical studies

and RCTs, until further evidence regarding their

safety and efficacy becomes available.>¢”>
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Simplicity HTN 3 — vliv po¢tu ablaci -24 h AMTK Q?
2

=8 =0 =10 =12 =15 =16
VB EEE N=126 N=93 BB N=26 N=18 N=10
-2.0 -2.1 23
6.6 -6.1
105 -10.3
-12.2
-15 1 143
20 A
-21.2
P value for trend=0.16
25
E Denervation Sham
30 -
Baseline SBP 158.0 159.4 158.3 159.9 158.1 159.5 158.0 158.1 159.0 158.6 157.1 157.2 158.4 158.2 159.3 159.8 160.8 160.2
95% ClI 1.4 (-5.1,2.3) -19(-5.7,1.9)  -3.9(-8.0,0.2) -4.8(-9.6,-0.04) -8.4(-13.7,-3.1) -8.1(-14.6,-1.5) -6.8(-16.4,2.7) -7.8(-20.6,5.1) -15.1(-37.1,7.0)
P 0.47 0.33 0.06 <0.05 0.002 0.02 0.16 0.23 0.17

Kandzari D, EHJ 2015:36:219-227 ) E .
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Simplicity HTN 3

>50% |ékaru provedlo <2 RDN
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1 2 3 4 5 6 7 8 9 10 11 13 14
RDN Procedures Performed
Kandzari D, EHJ 2015:36:219-227 c?xréﬁs":"“"“ L :ﬁ%‘ﬁ'&hce




Ablace pouze hlavni véetve ?
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« Histologicka analyza - uc€inngjSi lécCba v
Proximal Distal distalni casti renalnich tepen — vC.
sekundarnich vétvi

L

| Simplicity HTN 3

DU vlakna sympatiku

Posterior
X

- nebyly testovany hladiny Iéku

2 mm radial intervals per ring

1Sakakura K et al. ] Am Coll Cardiol. 2014 Aug 19;64(7):635-43.,°Tzafriri AR] Am Coll Cardiol. 2014 Sep c" (NTERNE : FAKOLTN(, e
16;64(11):1079., *Mahfoud F EuroPCR2014 B BRNO




2. generace sham-controlled

studii -

ucinnost

4

Change in Office Systolic Blood Pressure (mmHg)

SPYRAL SPYRAL
HTN-OFF MED HTN-OFF MED SPYRAL HTN-ONSPYRAL HTN-ON RADIANCE HTN
F Pivotal ? MED Pilof  Med Full Cohort SOLO’ RADIANCE H

Pilot
N=38 N=42

N=74

N=74 N=72 N=150

N=38 N=42

=166 N=165 =206N=13

-2,3

'10,0 -919
-10,8 -11.0
P=0.02 P<0.00 P=0.02 P<0.001 P=0.007 P=0.004
1 1 5
mRDN B SHAM CONTROL

1. Townsend R, et al. Lancet. 2017 5. Azizi et al. Lancet. 2018 . Azizi et al. Lancet. 2021

6. Kirtane TCT 2022.

3. Kandzari et al. Lancet. 2018
4. Kandzari AHA 2022.

2. Bohm M, et al. Lancet. 2020

RADIANCE HTN
TRIO’

N=69 N=67

P=0.04

o Konzistentni snizeni
A-STK a 24h AMTK

« Uginnost u pacient( bez
|éCby | s medikaci
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Absolutni snizeni STK u pacientu po RDN
* SPYRAL HTN Program

g

OFF MED Pilot! OFF MED Pivotal? ON MED Pilot ON MED celkem
0 N =35 N =140 N =36 N=192
WO __ B
(mmHg)
<L -5.5 -4.7 -9.3 -6.5
OFF MED Pilot? OFF MED Pivotal? ON MED Pilot ON MED celkem
N=37 N =156 N =38 N =199

0

A Amb STK
(mmHg)
-10

-10.0 -9.2

1Townsend R, et al. Lancet. 2017 ” ) FAKULTN{
5 . I i )
2B6hm M, et al. Lancet. 2020 Ki‘.ﬁ?ﬁ?’u“‘"“ : Bgﬁgocmcs




2. generace sham-controlled studii - bezpeénost QQ
2

* Nebyly nezadouci prihody spojené s katétrem resp.
procedurou

Kidney

Electrode — 8 Aty « Nebyly dlouhodobé prokazany zmény renaini tepny

Radioheuency « Bez nutnosti revaskularizace a. renalis
Eahon eaiaine * Incidence: 0.20% /rok (95% Cl: 0.12-0.29) (1)

« Nedoslo ke snizeni renalnich funci
Femoral

Art
o
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2 Schmieder RE, J Hypertens 2021 39:1733. 1 Townsend R, et al. Eurolntervention. 2020;16(1):89-96.



Dlouhodoby efekt lecby
Global Simplicity Registry

BP Change From BL, mm Hg

6 mo 12 mo 24 mo 36 mo
No. of Meds: BL=4.8 4.8 4.9 4.8
2 -
OSBP sl
_12 i
-16 ~ -14.2 -15.2
-20 - -18.1
24-h .l
SBP -8 -
12 A -8.8
-16 -
20 - [ P < .001 at all time points vs BL ] -14.4

Baseline OSBP = 165.8 £ 24.8 mm Hg
Baseline 24-h SBP = 155.2 # 20.1 mm Hg

BL, baseline; Meds, medications.
Mahfoud F, et al. Presented at: EuroPCR 2022; May 17-20, 2022; Paris, France.

Of the two FDA approved devices for renal denervation, only the Global Symplicity Registry Data are currently available. The Global Paradise System registry study design has been published in November 2023
but data are not available yet
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Setrvala ucinnost *+

-5 -

=10 1 -86
-33 _
154 p=lIDll41 p=0553

Spyral HTN ON MED

Change in 24-h systolic BP (mmHg)

0 -16.0
—— Renal denervation p=0.0031
—e— Control p=0.0039
-25 T T T I 1
Baseline 3 months 6 months 12 months 24 months 36 months
Time
n
Renal denervation .. 35 36 34 33 30
Control . 32 36 38 17* 32
B 5]

-5 -

Change in 24-h diastolic BP (mmHg)

-6.0
p=0.0018 -6.7
-10 p=0.695
-119
-10.5
s p=0025  p_0.0055
Baseline 3 mt;nths 6 mclmths 12 mlonths 24 m‘onths 36 mlonths
Time
n
Renal denervation .. 35 36 34 33 30
Mahfoud F. Lancet 2022:399:1401-10 Contrl : . % * " . [ i
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3-leté sledovani — bez nutnosti zvyseni medikace
Global Simplicity Registry

OSBP Distribution No. of Meds

(% Patients) (mean)

9.0 M =180 mm Hg
19.0

M = 160 and < 180 mm Hg
16.2

z 150 and < 160 mm Hg 4.85 4.87 4.94

z 140 and < 150 mm Hg
M <140 mm Hg

20.5

18.3

10.5

BL BL 6 mo 3y
n=792 n=210 (n=774) (n=2529) (n =210)

Mahfoud F, et al. Presented at: EuroPCR 2022; May 17-20, 2022; Paris, France
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RDN zajiStuje tzv. “always on” efekt na snizeni 24-h TK!
24-h STK :SPYRAL OFF MED Pivotal

Renal Denervation Sham Control
160 -
160 -
Night-time / Night-time /
early morning 150 - early morning
150 4 P<0.001 P=0.59
140 —— Baseline (N=164) 140 ~ | ——  Baseline (N=164)
m— 3 Months (N=134) 3 Months (N=134)
Difference Difference
130 L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] 130
= = = = = = = = = = = = = = = = = = = = = = = >
< < < < < < a a a a a a < < < < < < a a a a a a
N o\ < (o] (o] o ~ ~ < o 0 o ~ ~ < Ce] 00 o D) N < o 00 o
— — — i — — i —

1B6hm M, et al. Lancet. 2020;395:1444-51 % Amodeo C, Blood Pressure Monit, 2014 3 Boggia J, Lancet, 2007. . FAKULTNI
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ESC Guidelines a doporuéeni EAPCI, SCAI, SCAI/NFK

NOV 20TH 2023

2023 ESH Guidelines f Renal Denervation Systems Receive

the management of FDA Approval, Revolutionizing
arterial HTNI1 Treatment for Uncontrolled

4 Hypertension

Press Release Clinical Practice Coronary Peripheral

Q000

WASHINGTON - A groundbreaking advancement in the treatment of patients with uncontrolled hypertension

(HTN) has been achieved with the recent U.S. Food & Drug Administration (FDA) approvals of two renal

denervation (RDN) systems. These innovative systems, developed by leading medical technology companies

Medtronic, Inc (Symplicity Spyral Renal Denervation System) and ReCor Inc. (Paradise Ultrasound Renal

Denervation System), have the potential to transform the lives of individuals suffering with uncontrolled HTN,

who may be inadequately responsive to, or are intolerant to, anti-hypertensive medications.
EAPCI, European Association of Percutaneous Cardiovacwuia: wic vsiuuiio, oo, tuivpuan sutioty v wanumuuyy, 1w 5, S upoas Dusity Wi 1y posionoi, 1vine , ssauunas suunoy - vuesusauus, Al Society for
Cardiovascular Angiography and Interventions.
1. Mancia G, et al. J Hypertens. 2023;41:1874-2071; 2. Barbato E, et al. Eur Heart J. 2023;44:1313-1330; 3. Kandzari DE, et al. Catheter Cardiovasc Interv. 2021,98:416-426; 4. Swaminathan RV, et al. J Soc
Cardiovasc Angiogr Interv. 2023:2:101121.
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2023 ESC guidelines

”
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Recommendations and Statements CoR

Renal denervation can be considered as a treatment option in patients with
an eGFR > 40 mL/min/1.73 m? who have uncontrolled BP despite the use of Il B
AHT drug combination therapy, or if drug treatment elicits AEs and poor QoL

Renal denervation can be considered as an additional treatment option in

patients with true resistant HTN if eGFR is > 40 mL/min/1.73 m? L &
Selection of patients to whom RDN is offered should be done in a shared C
decision-making process after objective and complete patient’s information

Renal denervation should only be performed in experienced specialized

centers to guarantee appropriate selection of eligible patients and C

completeness of the denervation procedure

CoR, class of recommendation; eGFR, estimated glomerular filtration rate; LoE, length of evidence.
Mancia G, et al. J Hypertens. 2023;41:1874-2071.
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ESH Guidelines

2023 ESH Guidelines for the management of

arterial hypertension
The Task Force for the management of arterial hypertension
of the European Society of Hypertension

Endorsed by the International Society of Hypertension (ISH) and the European
Renal Association (ERA)

Mancia, Kreutz et al.

[ BP-lowering therapy in true resistant hypertension?® )

If eGFR <30 ml/min/1.73 m?

If eGFR =30 ml/min/1.73 m? J
9 L (not on dialysis)
Patients not controlled with 4 Patients not controlled with
ACEi or ARB + CCB + ;- Diuretic® ’ \ACEi or ARB + CCB + Loop Diuretic®
( Add ) Addc
I) Spironolactone? (preferred) 1) Chlorthalidone (preferred)
or other MRA? or other ., Diuretic
or or
i) BB® or Alpha1-blocker i) BB or Alpha-1 Blocker
or or
Ill) Centrally acting agent Il) Centrally acting agent
or consider
Renal Denervation
If eGFR >40 ml/min/1.73 m?
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1. RDN muze byt provedena u dospélych pacientl s nekontrolovanou
rezistentni hypertenzi

 Ambulantni TK = 140/ 290 mmHg

e 24h AMTK STK 2130 mmHg nebo denni STK = 135 mmHg

« LeCba = 3 antihypertenzivy

* eGFR =40 ml/min/1.73 m?

2. RDN muze byt |éCbou u

* pacientu dlouhodobé netolerujici farmakoterapii

» a preferujicich RDN po spoleCné debaté pri rozhodovani o dalsi lecbée

Barbato E. at al Eurointervention , 2023:18:1227 c" INTERNT : :ﬁ%‘ﬁggmcs
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EAPCI sociery oF : :

CARDIOLOGY® ‘

1. Melo by byt odhadnuto celkove KV riziko (SCORE 2 ) zahrnujici domaci

BP (mmHg) grading

mereni TK a KV kon lplikaci které muze ovlivnit Miessa | OISO g rama | Grde Grace 2 Grade 3
1 stsa:ai:: HMOD, or disease | 5gp130-139 SBP 140-159 SBP 160-179 SBP 2180
DBP 85-89 DBP 50-55 DBP 100-109 or DBP 2110

rozhodovaci proces ve prospech RDN o o | etk

Stage1
(uncomplicated) | 1or 2 risk factors Low risk Moderate risk - High risk
3 risk factors Lov High Risk High risk
= Moderate risk 9 9

2. Vzhledem k absenci dikaz( neni RDN doporuéena i “

organ damage
Stage 3

Established CVD,
P O TX I edVI ny Jed n é fu n kén I' Ied VI n é (es;ablished gggeﬂzd;:mtgsr Very high risk Very high risk Very high risk Very high risk
y isease )

with organ damage

Zavaznym postizenim ledvinnych funkci (KNIGO G4 a G5)

Hemodialyzovanych pacientu

Fibromuskularni dysplazie

* Neleceneé sekundarni hypertenze

Barbato E. at al Eurointervention , 2023:18:1227 Q'? INTERN i : :AKU""é"mcE




Preference pacientu — zajem o intervencéni lécbu

g

Pacienti bez farmakoterapie Pacienti s minimalné 1 antihypertenzivem
(n=172) (n=839)

~30% PACIENTU MA ZAJEM O 1.8
RDN BEZ OHLEDU NA
DOSAVADNI LECBU RESP. TiZI
HYPERTENZE

Pacientu (%)

VICE U NONADHERENTNICH

Medikace RDN Medikace RDN



Potencialni budouci indikace pro RDN mimo
hypertenze (ve stadiu vyzkumu)

Chronic HF

Chronic kidney

Q @ disease

EUROPEAN
EAPCI SOCIETY OF
A Rogistered Branch o the £5 CARDIOLOGY®

Atrial
fibrillation

Type 2 Ventricular
diabetes

tachycardia

Sleep apnoea

Barbato E. at al Eurointervention , 2023:18:1227
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RDN snizuje TK u ruznych vysoce rizikovych podskupin
Snizeni amb STK za 3 roky v GSR

* . . N4
rHTN* DM? FiSit CHRIS ISH! Stafil Po AIM?
Baseline BP (mmHg) 1/° %20 165 + 23 163 +24 164 + 26 164 + 17 166 + 25 164 + 25
n 837 477 472 127
w
T
£
£
<
2
on
I\
©
C
]
£ -11,6
o
o
% -14,3
£ -16,4 — -15,9
>S5 -
2 ! -18,4
<

P < 0.001 vs. baseline TK u vSech podskupin

IMahfoud F, et al. J Am Coll Cardiol. 2020;75:2879-2888.

-23'5 2Mahfoud F, et al. ESH 2022.

* Resistentni hypertense definovana jako ambSTK >150 mmHg, >3 anti-hypertenziv
§ CHRI definovana pti eGFR <60ml/min/1.73m2
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Shrnuti RDN

”
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* Renalni sympaticky system hraje vyznamnou roli v patogenezi hypertenze

« Ovlivnéni adrenergniho tonu pomoci poskozeni renalniho sympatiku (RFA,
UZ) snizuje STK o cca 20 mmHg v obdobi 36 mésicu po zakroku

« Renalni denervace je bezpecna a efektivni [éCba

« RDN dopliuje 1é€bu hypertenze u pacientu, kde uprava zivotniho stylu a
medikamentozni IéCba nepostacuje k odpovidajici kontrole TK

 RDN pomoci kontroly TK muze mit pozitivni efekt na snizeni KV a celkoveé
mortality

Barbato E. at al Eurointervention , 2023:18:1227 09 N : FaULTNE
KLINIKA /57105 L MU BRNO




RDN lé€bou pro : @ ”

EUROPEAN EAPCI ‘
SOCIETY OQF 3 -
CARDIOLOGY European Assucnah_nn of

Percutaneous Cardiovascular

Interventions

« Pacienty s resistentni hypertenzi |

| , - SCAI
* PaCIEth S vysokym KV rizikem izg;t;::;ﬁf;:&?’::;m
« Pacienty s eGFR >40 ml/min/1.73 m?

« Pacienty netolerujici medikaci

&

« Pacienty preferujici RDN po konsensualnim rozhodnuti National
. ) ‘ : Kidney
Non-adherentni pacienty Foundation®

« Podminkou RDN je potvrzeni hypertenze pomoci AMTK (DMTK),
vylouceni sekundarni priciny a provedeni v centru pro lécbu
hypertenze
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Dekuji za pozornost




