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Prava rezistentni hypertenze
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Pseudorezistentni hypertenze
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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

Recommendations and statements CoR LoE
ws5b Y&O0S oed 1 @t OSyIiLd DinyebrrA®s|SolYt [vy2By2a
ml/min/1,73m2,1 0 SMjtaN yS12ydNBf 20 yé |[INBGYN Gfl|
12Y0AYlOS I yGAKELISNIUSYI AQ ySo2 LR|dR fS¢
gelT yIYYS ySOt R2dzON gé6Aaylé || &yAaAodzS | 9l |
w5b YAOS oed T &t OSyk OabpBdicaLINNRI Byt t 360l
NET AaGSy iy N EEGFBISND Slhin/NZm2.J2 1 dzR

+80SN) LI OASyiG4d 1 w5b o6& YSt o atrt B
12YLE SGYNYA AYF2NXYIF OSYA LI OA S

wsb 68 YStl o6ed LINROt RSyl @8 vyebk &
a0K2LlWYéOK &aLIN} gySK2 @éoSNYz o K LJ OA
RSYSNII 6 y N LJNE()SRdzNJe

U)>E
< O

(@m=N O(
Qpn >




RDN - Patofyziologie |
e\ \ ) Systemic arteris

ezvigens aktjievijted nSNS z d ¢ = /’
v patofyziologii [lepity 08k <l ool T
a CKD ._‘_, s e e
cEf erentn2 sympati ck®yae,j ’ ‘T'm oo
uvol RovEnproeniaedni ct v

a d r e n e r g n II C h . r e ’]Jan t O r u ._-—? TNa"'andVqume Venacavae TE;EE%:II
gl omerul ar sinc ly ulp 9 perfleznag | eenten Q
Aldosterone

, r pressure Gut
I - m ._> Heart rate x Strokevolume Cardlacoutput T e
n
n
GFR,zvyguj 2?2 tubul 8rn2 rea “ﬁ
/I

Systemic veins

e Naopakzvli gen§8 aferentn?2 se
signalizacedo centr alni ho ner
reakci na | schemii |, por a
zanetfliibvrégptrioclke&sy a | i né
prostrediefvieedken2k akti vac.i
perifern?2 vazvkgersaami KK 2
Z'I:I"e"F"SV' e"”" ,I" {“ II IVl e B .




Superior

Posterior

Inferior

——

Kidney“ ~—

Anterior

Renalni denervace

Abdominal

-

renal
pomoci

Preruseni
(nn. v adventicii)
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
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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?

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

FDA-approved systems: Catheter systems under investigation:
~ N
_/) \9) 4, )\\V \-
SyMapCath
Paradise Symplicity Spyral Netrod Iberis (mapping &
(US, 7Fr, (RF, 6 Fr, (RF, 8 Fr, (RF, 6 Fr, RF, 6-7 Fr,
CE-marked) CE-marked) CE-marked) CE-marked) not CE-marked)

*

Peregrine
(alcohol-
mediated, 7 Fr,
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)
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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
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Renalni denervace — koho mtZzeme v CR redlné
indikovat? (CSH + thrada)
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Povinny ,work-up” pred odeslanim k RDN (CSH check-list)

Co mus?2 m2t prakticSpecifick® screening
*Anamneza + kompl et p; | mayparaidosteronismus —

« BMI :

cLaina glykémie, U aldosteron/renin

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

cUACR (al bumi n/ kr e alt metanefriny/normetanefriny

* EKG | | ePodezrir eminowva s HTu-l ar n
*Sonografie ledvin fzobrazovaci vysettle
postl zenl eSpankova-apnoe
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RDN nevhodna

 Po transplantaci ledvin
cTezké | GF -H)KDI GO G4
* FMD

eSekundarni hypertenze
1 ledvina

*HD nemocni

l zol ovana systol. H



Vysetreni po renalni denervaci




Zaver — renalni denervace

Trval l-s=rf2ekkdn2 a udrgen?2 niugpakoe
nekontrol ovanou hypertenzi.
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