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Mira odezvy na RDN

Change in systolic daytime ambulatory
blood pressure (mmHg)

Change in sysiolic daytime ambulatory
blood pressure (mmHg)

Change in systolic daytime ambulatory
blood pressure {mmHg)

Radiofrequency ablation main artery
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Radiofrequency ablation main artery and branches
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Ultrasound ablation main artery

73% Responder
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67% Responder

Metaanalyza randomizovanych, sham-kontrolovanych
studii, n=2478, na antihypertenzni |écbé i bez lécby,
deélka sledovani max 6 M

2,478 patients with hypertension

Radiofrequency RDN:
SYMPLICITY-HTN 3 @ (Sympiicity Flex)
SPYRAL-HTN OFF MED © (Spyral)
SPYRAL-HTN ON MED full cohort ® (Spyral)
Iberis-HTN ® (Iberis)

Netrod RDN ® (Netrod)

Ultrasound RDN:
RADIANCE TRIO @ (Paradise)
RADIANCE SOLO ©(Paradise)

RADIANCE Il ¢ (Paradise)

Alcohol RDN:
TARGET BP OFF © (Peregrine)
TARGET BF | ® (Peregrine)

a)  Resistant hypertension
b)  Hyperiension on medication
¢)  Hypertension off medication

Efficacy outcomes

10 high-quality, randomized, sham-controlled trials

"Oirmdnll":;;HEI Mean diff. (95% CI) P Value
24-hour SBP —— -4.41(-6.12,-2.70) <0.00001
24-hour DBP —— -2.55(-3.58, -1.52)  <0.00001

Office 8BP{ —— 44— i -6.62(-9.66,-3.57) <0.0001
Office DBP: —_— -3.49 (-5.40, -1.59) 0.0003
Daytime SBP —_—— =517 (-7.57,-2.77)  <0.0001
Daytime DBP — =2.90 (4.48, -1.31) 0.0003
Nighttime SBP — -4.46 (-6.07, -2.84)  <0.00001
Nighttime DBP —— i -2.60(-3.73,-1.46)  <0.00001
-10 -5 0 5
favors RDN favors Sham
Safety outcomes
Qdds ratio Odds ratio (95% CI) P Value
All cause death —— 1.76 (0.34, 9.20) 0.50
Embolic event- ——— 1.45(0.06, 36.12) 0.82
Stroke — 0.54(0.15,1.91) 0.34
Vascular complication-| —_— 1.69 (0.57, 5.00) 0.34
Renal artery stenosis- ——— 1.50(0.06, 36.97) 0.80
Hypertensive crisis —— 0.65(0.30,1.38) 0.26
Hospitalization for HF T 1.47(0.39,5.50) 0.57

0.01

0.1 1
favors RDN  favors Sham

Fengler, Hypertens 2019. Vukadinovic, Circulation 2024 |




Symplicity HTN-3

e Randomizovana, sham-kontrolovana studie
e n=364,vek 57 let, 60 % muzi
e Rezistentni HT,FU 6 M
[ Baseline [l 6 Months O Baseline [l 6 Months
Difference in change, -2.39 mm Hg (95% Cl, -6.89 to 2.12) Difference in change, -1.96 mm Hg (95% Cl, -4.97 to 1.06)
P=0.26 P=0.98

Change from baseline, Change from baseline,

Change from baseline, ~ Change from baseline,
-6.75+15.11 mm Hg  -4.79+17.25 mm Hg

-14.13+23.93 mm Hg -11.74+25.94 mm Hg
P<0.001 P<0.001 P<0.001 P<0.001
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Bhatt, NEJM 2014/




Systolic blood pressure {mm Hg) change from baseline

Symplicity HTN-3 3leteé sledovani

» Randomizovana, sham-kontrolovana D e e 12 M oy
studie

e n=364,vek 57 let, 60 % muzi

e FU 3 roky (59% ze sham skupiny podstoupilo po M RDN)
jejich TK pro porovnani byl odhadnut podle LOCF principu)
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Systolic blood pressure (mm Hg)
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Spyral HTN-ON MED 3leté

e Randomizovana, sham-kontrolovana

studie
e n=80,vek 53 let, 84 % muzi

e FU 3 roky (31% ze sham skupiny podstoupilo po 24 M RDN)

jejich TK pro porovnani byl odhadnut podle LOCF principu)

A
Renal denenvation at baseline (n=38) Renal denervation at 24 months (n=33)
--- Control at baseline (n=42) —— Contral at 24 manths (n=17)
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Random Effects
Model

T
220

Studies
Screened

18 Studies
Identified

Meta-analyza |8 studii, min. delka sledovani 3R

» Radiofrekvencni metoda (Symplicity Flex™ n. Spyral™ )

* Randomizované studie i kohorty

e n=2212,prim FU 4,4 R (3 — 9,4 rokd)

Office SBP

|

{ 22 q

2egr? N'-2,21 2 Patients

({',) with uncontrolled
L hypertension
( Mean follow up: 4.4 years (range: 3.0to 9.4

Ry

3.0 4.4 years- 9.4

.

Long Term Systolic Blood Pressure Change

v 2=

-23.0 mmHg (95% Cl:-26.8 to -19.1)

24-Hr mean:
-13.6 mmHg (95% Cl:-16.5 10 -10.8)

Long -term Change in Office Systolic BP

-60 -40 -20 0 20

Study

Vélz S et al. 2018

Naduvathumuriyil T et al. 2020
_Bergland OU et al. 2021
_Bhatt DL etal 2022

Zeijen VJM et al. 2022

Mahfoud F et al. 2022

Pekarskiy S et al. 2022

Pekarskiy S et al. (Distal) 2022

Vogt A 2023

Sesa-Ashton G et al. 2023

Al Ghorani H. et al. 2023

GSR DEFINE 2024

Fixed Effect Model
Random Effect Model

24h SBP

Weight

N 24H S ABPM (mmHg) 95%-Cl (random)
27 —_— -21.0 [-26.9; -15.1] 8.9%
6 ———— 1.4 [-12.9; 10.1] 6.0%
9 e -12.0 [-24.5; 0.5] 4.7%
152 - -15.6 [-18.9;-12.3] 11.5%
26 — -16.5 [-22.7;-10.3] 8.5%
30 —— -18.7 [-23.3; -14.1] 10.2%
21 — -16.9 [-27.3: -6.5] 5.2%
18 — 8.7 [-19.6; 2.2] 5.0%
72 —e— -10.3 [-15.9; -4.7] 9.1%
61 —— -121 [-17.9; -6.3] 8.8%
39 e -16.2 [-21.8;-10.6) 9.1%
581 | 9.2 [-10.8; -7.5] 13.0%
* -12.0 [-13.2; -10.8] -

< -13.6 [-16.5; -10.8] 100.0%

Heterogeneity: 1> = 76%, t“ = 156354, p <001 | |

-50 -40

T I I 1
-30 -20 -10 0 10

Mahfoud, Eur | Prevent Cardiol 2025 |




Random Effects
Model

T
220

Studies
Screened

1

18 Studies

Meta-analyza |8 studi, min. délka sledovani 3R

» Radiofrekvencni metoda (Symplicity Flex™ n. Spyral™ )

* Randomizované studie i kohorty

e n=2212,prim FU 4,4 r (3 — 9,4 roki)
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Fixed Effect Model
Random Effect Model
Heterogeneity: I° = 26%, v =0, p = 0.21
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0.4% ) 8.9%
1] 6.0%
0.5% 5] 4.7%
0.1% 3] 11.5%
0.0% 3] 8.5%
6.6% A] 10.2%
5] 52%
1.0% 2] 5.0%
0.8% 7] 9.1%
1.3% 3] 8.8%
0 6]  9.1%
88.0% b5l 13.0%
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100.0% 8] 100.0%

Mahfoud, Eur | Prevent Cardiol 2025 |




Zhodnoceni 4 observacnich studii a RCT

Table 1. Summary of Observational Studies Included in This Analysis With Long-Term Follow-Up Data

Sesa-Ashton et al'® 8.8+1.2 66 145.2£173 =121
Al Ghorani et al*? 9.4+0.7 39 152.0£16.0 —16.2
Vogt et al' 8.3 72 152.5+174 —14.2
Zeijen et al'® 3.5 26 146.1+174 —25.3

Table 2. Study Details of Included Trials With 36-Month Follow-Up

SYMPLICITY | Mean office SBP Multicenter trial completed in the United States. LTFU | 218 a3 —15.3
HTM-37 >135 mm Hg of SYMPLICITY HTN-3 imputation utilized at LTFU.

HTN-ON Mean ABFM SBP International, randomized multicenter trial. Patients on | 38 492 —10.1
MED® =140 and =170 mm Hg | 1 to 3 antihypertensive medications.

| Sesa-Ashton, Hypertens 2024|| 9
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Zprava | centra excellence

o N=76,FU = 8,3+3,4 roky

Long-term Effects of Renal Denervation on Hypertension Management

Insights from an ESH Excellence Center

o ° ®
lqual] 76 patients k
61 years
- °
Office 25% females Ambulatory
Follow-up 8.3 years
blood pressure blood pressure
N=76 with complete OBP data N=41 with complete OBP and ABP data
Systolic OBP Diastolic OBP Systolic OBP  Diastolic OBP  Systolic ABP Diastolic ABP
158.949.1 93.448.9 160.525.6 95.7£9.4 148.9412.0 94.0211.1
0 0
5 5
-10 .10
-15 -15
-12.7£10.0
YRSENE 14.447.1 :
-20 -20
-19.4£13.1
-25 -21.8416.9 25
-24.1£13.3

Tsioufis, | hypertens 2026 |




Zprava | centra excellence meta-analyza

Meta-analysis of Current Evidence

8 studies
N=384 Study Baseline minus follow-up Weight

61 years 24h ambulatory blood pressure
34% females Tsioufis 2025 —_— -19.40(-23.41,-15.39) 1478
Follow-up ~8.7 years Zeijen2024 —o—— -19.50 (-26.70, -12.40) 8.70
do Carmo 2024 - : :29.00(-40.40, 17.60) 4.51
o Brouwers 2024 + +15.40(-18.70,-12.10) 16.49
% Wang 2024 —— ~14.31(-16.90,.-11.70) 18.16
§ Vogt 2023 — +10.30(-14.00,-6.60) 1552
D\ Ghorani 2023 —_— -16.20(-22.10,-10.30) 10.78
Sesa-Ashton 2023 —— 12.10(-17.78, -6.32) 11.08
Overal, DL (I' = 64.3%, p = 0.006) O -15.69(-18.41,-12.97) 100.00

T

-50.00 0.00

Tsioufis, | hypertens 2026 |




" PROC NEVYSLA STUDIE
SYMPLICITY HTN-3,
ALE JEVYZNAMNY POKLESTK PO
3 LETECH?



Jak vysvetlit dlouhodobe vysledky?

e Postupny neurohumoralni efekt (¢asova dynamika)

> Po RDN dochazi k postupnému ,,resetu® centralni sympatické regulace,
postupné redukci objemové zatéze a pozvolné normalizaci cévni
rezistence. Proto se efekt mize prohlubovat béhem mésicl az let.

e Reverzni cévni remodelace

> Chron. 1 aktivita SNS vede k endotelialni dysfunkci.
Po snizeni pusobeni sympatiku dochazi ke zlepseni art. compliance a |
perif. cévni rezistence.
Cévni strukturalni zmény ale vyzaduji cas.

e Zlepseni adherence k lécbé
o Lepsi a Castéjsi kontrola pacientu ve studiich
> Efektivnéjsi farmakoterapie

e Selektivni efekt u respondert

o U responderl se muze efekt prohlubovat?

e Modernéjsi techniky ablace

> Novéjsi protokoly pouzivaji vicecetné spiralni ablace vcetné ablaci
perifernich vétvi ledvinné tepny.To vede k hlubsi denervaci a stabilnéjSimu
efektu.



Jak trvale jsou nasledky RDN?

Regeneration

28 Days

e 20 prasat, radiofrekvencni RDN

Day 180

DS
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D 300+
E
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2 200+
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% )

T

28 180
Days Post RF Denervation

Cortical Axon Density

I¥%

l 1 1 1 1
28 180
Days Post RF Denervation

W Untreated
 RDN

Tsioufis, ] hypertens 2026|I |4




Seznam podminek k RDN

1) Vék <65 let

2) eGFR> 40 ml/min/1,73m2, respektive > 0,67 ml/sec.

3) Systolicko-diastolicka hypertenze, tedy klinicky TK (pramér ze 3 méfeni)> 140/90 mm Hg
4) LéCba minimalné 3 antihypertenzivy v max. tolerované davce

5) Potvrzeni arterialni hypertenze pomoci ABPM,
pramér za 24 hod >130/80 mm Hg (vylouCeni efektu bilého plasté).

6) Potvrzena adherence k [éCbé toxikologickym vySetfenim

7)  VylouCeni sekundarni hypertenze

8) Souhlas s indikaci RDN lékafem ze specializovaného hypertenzniho centra CSH
9) Zhodnoceni anatomickych poméru ledvinnych tepen (CTA renalnich tepen)

10) U Zen ve fertilnim véku musi byt vylouCené téhotenstvi

Dékuji za pozornost

CSH 2025 |




