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Prava rezistentni hypertenze

° TK nenl’ kontrOIOVén naVZdory: [ Sodium and fluid retention ) [Activation of SNS and RAAS] [ Impaired vascular function j
e rezimovym opatfenim a " . .
oL . ] o . ) . pparent resistant hypertension
* |éCbé =3 Iéky v optimalnich / maximalné . ptn 10:20% )

tolerovanych davkach (typicky: blokator - N

Confirm true resistant hypertension

RAS + T/TL diuretikum + CCB) L o
- nekontrolovany office TK:
2140/90 mmHg [ st ipscension
* musi byt potvrzeno out-of-office:
nekontrolovany 24h ABPM 2130  ierentionsand g esmen
(SBP) nebo 280 (DBP)

I : : )
Consider to consult hypertension specialist
in patients who are still not controlled




Pseudorezistentni hypertenze

» Syndrom bilého plaste (ABPM/domaci méreni)

» Chyby méreni TK (nevhodna manzeta, technika; u
starsich/CKD i zvyseni pri vyrazné brachialni kalcifikaci)

* Nizka adherence (Casta a u rezistentni HTN jeste
castejsi; roste s komplexitou a pocCtem tablet)

* Interferujici leky/substance (napf. NSAIDs aj.)




2023 ESH Guidelines for the management of arterial hypertension

( BP-lowering therapy in true resistant hypertension® )

If eGFR =30 ml/min/1.73 m? 3 If eGFR <30 mlimin/1.73 m?
) (not on dialysis)
Patients not controlled with Patients not controlled with
ACEI or ARB + CCB + TnLDiuretir_h ACEi or ARB + CCB + Loop Diuretic®
4 Add A f Add® A
I) Spironolactone® (preferred) I) Chlorthalidone (preferred)
or other MRA" or other 1, Diuretic
or ar
Il) BB® or Alpha1-blocker Il) BB® or Alpha-1 Blocker
or or
I} Centrally acting agent ) Centrally acting agent
or consider = -
Renal Denervation
. If @GFR =40 ml/min/1.73 m?’ y

FIGURE 14 BP-owering strategy in true resistant hypertension according to renal function. (a) When SBP & >140mmHg or DBP & >90 mmHg provided that: madimum
recommended and tolerated doses of a three-drug combination comprising a RAS blocker {either an ACEi or an ARB), a CCB and a 4 Diuretic were used, adeguate BP
_ control has been confirmed by ABPM or by HEPM if ABPM is not feasible, varouws causes of pseudo-nesistant hypertension {es.E-eciaII',r poor medication adherence) and
secondary hypertersion have been excluded (see Section 12). (b) Use of Diuretics: Use ¢ Diuretic if eGFR =45 mbmin/1.73 m*. Consider transition to Loop Diunretic if eGFR
is betweean 30 to 45 mimin/1.73 m®. Use loop Diuretic if eGFR <30 mbmin/1.73 m?. {¢) MRA wntraindicated. {d) Caution if eGFR <45 mlmin/1.73 m® or serum
potassium =4.5 mmold. (e) Should be used earlier at any step as guideline directed medical therapy in respective indications or considered in several other conditions

{Table 16).




Comparing the Guidelines

RDN for Uncontrolled HTN

Aspect AHA/ACC 2025 ESC 2024 ESH 2023
COR lIb lIb |l
Resistant HTN: Resistant HTN; Resistant HTN:
Candidate uncontrolled on uncontrolled with high uncontrolled on combo
optimal rx/intolerant CV risk rx/intolerant
Sha_rgd : Emphasized Emphasized Emphasized
decision-making
- Multidisciplinary Multldlsc:Iler?ary Multldlsmphr?ary
Setting assessment; assessment;
assessment : :
experienced center experienced center
Devices Radiofrequency/ Radiofrequency/ Radiofrequency/
Ultrasound Ultrasound Ultrasound

ACC, American College of Cardiology; AHA, American Heart Association; COR, class of recommendation; ESC, European Society of Cardiology; ESH, European Society of Hypertension; HTN, hypertension; rx, drug.
Jones DW, et al. Hypertension. 2025.82:€212-e316; McEvoy JW, et al. Eur Heart J. 2024,45:3912-4018; Mancia G, et al. J Hypertens. 2023,41:1874-2071.



Use of renal denervation

RDN by méla byt provadéna ve zkuSenych specializovanych centrech
schopnych spravného vybéru vhodnych pacientd a kompletaci
denervacni procedury

Recommendations and statements CoR LoE
RDN mUze byt zvazena jako |é¢ebna moznost u pacinetll s eGFR > 40 I B
ml/min/1,73m2, ktefd maji nekontrolovany krevni tlak i pres uzivani
kombinace antihypertenziv nebo pokud |écba antihypertenzivy ma
vyznamné nezadouci ucinky a snizuje kvalitu Zivota
RDN muze byt zvaZena jako pridavna lécba u pacinetl s pravou I B
rezistentni hypertenzi, pokud eGFR je > 40 ml/min/1,73m2
Vybér pacientl k RDN by mél byt po spolec¢né diskusi s pacientem s c
kompletnimi informacemi pacienta

C




RDN - Patofyziologie |

Zvysena aktivita SNS je jednim z dulezitych faktort
v patofyziologii hypertenze, zejména u obezity, OSA
a CKD N
« Eferentni sympatické nervy do ledvin zvySuji ‘ Blocd
uvolfiovani reninu prostfednictvim aktivace beta1- } (e

Heart rate x Stroke volume = Cardiac output

adrenergnich receptort na urovni juxta- ' Toul T

1T Na* and Volume Vena cavae peripheral

7 ré v v v - re . retention vascular
glomerularnich bunek, snizuji renalni perfuzi a ut
GFR, zvysuji tubularni reabsorpci sodiku Aol % Adostrone

/l

Systemic veins

* Naopak zvysena aferentni senzoricka nervova
signalizace do centralniho nervoveho systému v
reakci na ischemii, poranéni nebo
zaneétlive, fibrotické procesy a jiné zmény tkanoveho
prostredi vede k reflexni aktivaci sympatiku s
periferni vazokonstrikci, zvysenim TK a
ZheFS"eH’Im Hp4f‘\r\




Renalni denervace
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Preruseni renalni inervace
(nn. v adventicii) pomoci
RFA/UZV

Barbato et al.: Renal denervation in the management of hypertension in adults. A clinical consensus statement of the ESC Council on Hypertension and the
European Association of Percutaneous Cardiovascular Interventions (EAPCI) Eurolntervention 2023;18:1227-1243. DOI: 10.4244/E1J-D-22-00723



RDN - Patofyziologie Il

Main indications (2022 ESC/EAPCI clinical consensus statement & 2023 ESH hypertension guidelines):
—Uncontrolled hypertension confirmed by ABPM

— >3 antihypertensives or <3 drugs, if treatment elicits serious side effects

—eGFR >40 ml/min/1.73 m?

« Smyslem RDN je snizit nervovou
signalizaci mezi ledvinami a
CNS, ktera muze byt alespon
casteCné zodpovédna za zvysenou
sympatickou aktivitu u rezistentni

Centre qualifications:
— Multidisciplinary hypertension team including hypertension specialists & specifically trained interventionalists

hype rtenze FDA-approved systems: Catheter systems under investigation:
- Zavedeni endovaskularnich katetru & \9) -5~ & : M‘c\.h o
A - V4 v t i
pro RDN umoznilo provadét RDN Paradlss SymplcitySpyral || Netrod bari mapping&  (alcohol.
. , v = . , o (US, TFr, (RF, 6 Fr, (RF, 8 Fr, (RF, 6 Fr, RF, 6-7 Fr, mediated, 7 Fr,
minimalné invazivnim ZpUSObem . CE-marked) CE-marked) CE-marked)  CE-marked) not CE-marked) CE-marked)

Procedural considerations:

— Safe arterial access & closure (e.g., US-guided puncture, use of closure devices)
—Adequate analgesia & sedation

— Start treatment distally and then move proximally

— Standard operating procedures (SOPs) are needed for each device

Lauder L et al. Eurolntervention 2024:20:e467-e478
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Schmieder RE. J Hypertens. 2021



SPYRAL HTN-ON MED

Systolic Blood Pressure Changes at 36 Months

24-Hour Morning Daytime Nighttime Office
(7am -9 am) (9am-9 pm) (1am -6 am)
Baselbne_’ BP: 150 149 1 153 153 155 155 138 139 L 163 163
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O +21.6
o
m
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A -4.7 mm Hg A -5.1 mm Hg A -4.0 mm Hg A -5.3 mm Hg A -7.4 mm Hg
P=.0028 P=.014 P=.017 P=.0023 P =.0002

M RDN N Sham control

Kandzari DE, et al. Transcatheter Cardiovascular Therapeutics Conference. 2025



Long-Term Efficacy and Safety of RDN

Australia: ~ 9 years follow-up (N = 66)

Significant reduction in ambulatory systolic BP (-12.1 mm Hg)
and diastolic BP (-8.8 mm HQ)

Belgium: Up to 10 years follow-up (N = 65)

Ind dent Significant reduction in ambulatory systolic BP (-15.4 mm Hg)
naependen and reduced ambulatory diastolic BP, although not significant

Investigator (-8.3 mm Hg)
Studies Iin

Resistant e o o N = 3
S ermany: ears follow-u -
Hypertension Gl PAN=39)
Significant reduction in ambulatory systolic BP (-16.2 mm HQ)
and diastolic BP (-5.5 mm HQ)

Sesa-Ashton G, et al. Hypertension. 2023;80:811-819; Brouwers S, et al. J Clin Hypertens (Greenwich). 2024;26:1521-1527; Ghorani HA, et al. Clin Res Cardiol. 2024;113:1384-1392.



RDN - bezpecnost

« RCT systematicky vyuzivajici neinvazivni zobrazovani renalnich tepen 1 rok po zakroku
potvrdily vaskularni bezpeénost RDN.

« Stejné tak metaanalyza 48 studii s 2381 pacienty neprokazala zadnou vyznamnou zménu eGFR
po FU 9,1 mésice. Nebylo zaznamenano zadné akutni poskozeni ledvin ani Casoveé zavislé
snizeni funkce ledvin. V registru Global Simplicity byl pozorovany pokles eGFR v ramci
oCekavaného Casove zavisleho poklesu eGFR s tim omezenim, ze FU je zatim omezen na 3 roky.

» Nutny femoralni arterialni pristup, mohou se vyskytnout cévni komplikace v misteé pristupu, napfr.
hematom, pseudoaneuryzma, pistél, krvaceni a dalsi.

* Ve velké metaanalyze RCT dospél Global Simplicity Registry k zavéru, ze RDN by mohla snizit
relativni riziko cévni mozkové prihody o 43 %, zatimco absolutni riziko zavaznych nezadoucich
KV prihod by mohlo klesnout z 11,7 % v kontrolni skupiné na 8,6 % ve skupiné RDN.



Renalni denervace — koho mtZzeme v CR redlné
indikovat? (CSH + thrada)

* Vék < 65 |et « 24h ABPM: prumér > 130/80

» eGFR > 40 ml/min/1,73 m? mmHg (validovane

o Klinicky TK (prl"Jmér 3 méFenl') p‘fl’StrOje, Kriteria kvallty ESH)
> 140/90 mmHg  Toxikologie: detekovatelna

- >3 antihypertenziva v max. hladina vsech uzivanych

tolerovanych davkach antinypertenziv
- povinné: blokator RAS + BKK | * VyloucCeni sekundarni HT

+ diuretikum » Souhlas specializovaného
hypertenzniho centra CSH (8)

Stanovisko vyboru Ceské spole¢nosti pro hypertenzi (CSH) k provadéni renalnich denervaci. 12.10.2023



Povinny ,work-up” pred odeslanim k RDN (CSH check-list)

Co musi mit prakticky kazdy Specifické screeningy (sekundarni HT)

* Anamneza + kompletni medikace » Primarni hyperaldosteronismus —

" BMI . aldosteron/renin

» Lacna glykémie, HbA1c

« Lipidogram, iontogram (Na, K) * Feochromocytom — |

« UACR (albumin/kreatinin v moci) metanefriny/normetanefriny

* EKG - Podezieni na renovaskularni HT —

* Sonografie ledvin pfi suspektnim zobrazovaci vy$etfeni renalnich tepen
postizeni

« CTA renalnich tepen * Spankova apnoe — . .
(indikace/zhodnoceni v centru) polygrafie/polysomnografie podle kliniky!

» U zen fertilniho véku: vyloucCeni  DalSi dle podezfeni (Cushing aj.)

b



RDN nevhodna

* Po transplantaci ledvin

» Tezke | GF (KDIGO (G4-5)
* FMD

» Sekundarni hypertenze

* 1 ledvina

* HD nemocni

* |zolovana systol. H



Vysetreni po renalni denervaci

* Po 3 meésicich kontrola
ledvinnych funkci, pfi nalezu
zhorSeni funkce zobrazovaci
vysetreni ledvin.

» 3-6 mesicu po vykonu
kontrolni 24hod. monitorace
krevniho tlaku.




Zaver — renalni denervace

 Trvaly efekt — snizeni a udrzeni nizsiho krevniho tlaku u pacientu s
nekontrolovanou hypertenzi.

- Bezpecny zakrok — bez akutniho poskozeni ledvin (AKI); vzacne
cévni komplikace v miste pristupu

 RDN ma ve vSech doporucéenich misto u vybranych pacientt s eGFR
>40 a nekontrolovanym TK navzdory kombinacni terapii / pfi
Intoleranci, ve specializovaném centru a po sdileném rozhodnuti.
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