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Hypertenze - Tichy zabijak

* AH is invisible killer that rarelly cause

Mel {'sem jasny pokyn, Dusku, ukaz polymorbiditu
symptoms tech

o lidi ( hypertoniku)

Upozornuji je désiva
* People need to know why raised blood

pressure is dangerous and how to take
steps to control It

Ta deprese béhem té prednasky bude narustat

Umiraji taky predcCasne, bohuzel

Dr.Margaret Chan
director WHO ( 2013)

prof. RNDr. Ladislav Dusek, Ph.D.
Reditel UZIS ( 2024)




Podil zemfielych
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Arterialni hypertenze
No. 1 cause of avoidable death

Deaths by risk factor, Europe, 2021

The estimated annual number of deaths attributed to each risk factor®. Estimates come with wide uncertainties,
especially for countries with poor vital registration®.

1.87 million
Podil zemrelych Zen dfive nei stfedni doba doiiti Zen

v populaci (2022; N = 23 860)

High blood pressure
Podil zemrelych muzu dfive nez stfedni doba doziti

muzti v populaci (2022; N = 23 690)
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| pres ucinnou farmakoterapii

CVD Burden Attributable to Modifiable Risk Factors

1990 Rank 2019 Rank
1. High systolic blood pressure 1. High systolic blood pressure
2. Dietary risks 2. Dietary risks

Al pollution
-~-.‘§___~ 5. High body-mass index
6.Highbody-mass index e "

I Metabolic risks [ Environmental/occupational risks I Behavioral risks

Roth, G.A. et al. J Am Coll Cardiol. 2020;76(25):2982-3021.



Prevalence a kontrola hypertenze

Kardiovaskuldrni onemocnéni v CR: prevalence pacient
2012 2022 % zména

P Nemoci obéhové soustavy (I00—199; bez
cévnich nemoci mozku 160-169)

. & Hypertenze (110) 1763304 2176163 +23%

2277340 2659 848 EEEEVLZ

60% | N\ 734M

40% \’ 489M

20% | .\’ 192M

0% | | N }<14%

Have high blood Aware Treated Controlled
pressure

Mills et al, Global Disparities of Hypertension and Control, Circ 2016



ProC? Pacienti neradi uzivaji léky

, o Adherence
* hodnoceni adherence v klinickych -

W partial non-adherence

StUdil,Ch hladinou Iéklj V krVi a mOéi 60 B total non-adherence
* mezi leCenymi nekontrolovanymi 5

hypertoniky N 4%
44 % nebralo vsechny 30
antihypertenziva
17 % nebralo zadné 10

; 7%

antihypertenzivum Q@ &0

&

Berra E, et al, Hypertension 2016 ,Vol. 68, ; Pages 297-306



Medici
ISystematlc Review and Meta-Analysis e ICI ne

Z=29
Treatment efficacy of anti-hypertensive drugs in

Jaky je efekt antihypertenzives s . wo

trials according to PRISMA statement

Marco A. Paz, MD*®", Alejandro de-La-Sierra, MD, PhDP, Marc Saez, PhD®9, Marfa Antonia Barcel, PhD®¢,
Juan José Rodriguez, MD®, Sonia Castro, MD', Cristina Lagarén, MD®, Josep M Garrido, MD®, Pilar Vera, MD,
Gabriel Coll-de-Tuero, MD, PhD%%2

Armsn  Patients n BP reduction, mmHg (95%CT) 1 p
™~ SBp %2 64 112(-142,-302) 637 01 . .
s o « Thiazide 11,2 mmHg
* ’
. sBp 77 6.93¢ 129(-16.7.9.1) 429 0.0
Py DBP 103128 1) 6 000
. SBP 6! 6876 104(-1303..78) 852 002
y —— T « Beta blockers 12,9 mmH
b
- SBP 1 1 y |} 1 l )
. DBP 18 (-106,-7.1) 969 000
. SBP 130 10 447 114(-134.949) o4 000
. DBP 87(-115-60) aan il g CCB DI IP 10 4 mml I
b)
¢ SBP 187 27129 129146111 04 000
- DBP 905(99.81) 6 000
18 ‘
« CCB — non-DHP 9,2 mmHg
Adpsted for baseline blood pressure drug dose, age. and number of participants m each tral ]
CCB calcium-channel blocker, DHP dibydropyndine. ACEl angiotensin-convertng enzyme, ARB angiotensin receptor blocker
4
0  ACEI 11,4 mmH
—_— ]

Al combinabons ——

2012 mmHg ¥ F & - ARB 12,9 mmHg

Blood pressure reduction m mmliy



Mira ucCinku antihypertenziv

* Lek 1 kolem 12 mmHg

o | & Already on
Lek 2 kOIem 8 mmHg ACE/CBB/Thiazide

* Colek 4? ( za predpokladu Rar:d:?miz:atto 1’[2 Weef
adherence) ? rotational treatemen

« Pathway — 2 study
[ ]

Renal denervation 2.0 - Ready for clinical use? GulfPCR-GIM 2023,
Andrew Sharp



Spironolactone versus placebo, bisoprolol, and doxazosinto 3@ @
determine the optimal treatment for drug-resistant

hypertension (PATHWAY-2): a randomised, double-blind,
a. W ay crossover trial

Bryan Williams, Thomas M MacDonald, Steve Morant, David | Webb, Peter Sever, Gordon Mclnnes, lan Ford, | Kennedy Cruickshank, m

Mark] Caulfield, Jackie Salsbury, Isla Mackenzie, Sandosh Padmanabhan, Morris | Brown, for The British Hypertension Society’s PATHWAY

Studies Group*

Summary

Background Optimal drug tre: l l l p atients w ll istant hy pert undefined. We aimed to test the Loncet 2015, 386: 2059-68

hypotheses that resista ll p ost often ed Iry cessiv emdmm relenlion. and that spironolactone  published Online

would therefore l)e uperior to d l dll d ugs at lowering blood pressure. September 21, 2015
http://dx doi.org/10.

Blood pressure (mm Hg) Change from baseline (mm Hq)

Mean

Spironolactone 134-9 (134-0 to 135-9) -12-8 (-13-8t0o-11.8)
Doxazosin 139-0 (138-0 to 140-0) -87(-9-7to-77)
Bisoprolol 139-4 (138-4t0 140-4) -83(-93t0o-73)

Placebo 143-6 (142-6 t0 144-6) @5 1to- D

Meandifferences

Pridanim 4 antihypertenziva:

Spiro: 8,7 mmHg
Doxazosin 4,6 mmHg
Bisoprolol 4,2 mmHg



% of nonadherent individuals

Leky jiste funguiji, ale...
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Number of prescribed antihypertensive medications

Gupta et al Hypertension, 2017;69:1113-1120

* The risk of nonadherence
Increases by >75% with every
Increase In the number of
prescribed antihypertensives
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PREVALENCE DIABETES MELLITUS V POPULACI CR

Zdroj dat: NRHZS 2010-2022; osoby se zaznamem potvrzujicim DM v jednotiivych letech 2010-2022

W DM — celkovy pocet osob M DM — antidiabetickd 1é¢ba (ATC skupina A10)
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Podil léCenych 67,6% 696% 71.1% 721% 729% 738% 743% 745% 748% 749% 763% 76,1% 77.0%

Celkovy pocet diabetik( zahmuje vSechny osoby, které v daném roce na zakladé vykazanych dat spinily definiéni kritérium pro DM.
Za |étené diabetiky povaZujeme pacienty, ktefi maji v daném roce zaznam o 1&¢bé inzulinem a/nebo peroralnimi antidiabetiky
(léCiva z ATC skupiny A10A a/nebo A10B). Osoby, u kterych neni dostupny Zadny zaznam o antidiabetické iCbé, mohou byt 1é¢eny
pouze dietou a/nebo se jedna o prediabetes.



Redukce prijmu soli?

— — The mean salt intake was reduced from 11.5 g per
f:::ei::sa(l,:ilos::::::Ta:‘elz:\‘;f;rrsr:lii'e“s?:::l‘iisl::r:r:l',e;:::*li:l,;::g:iedsesure, day to 3 8 g per day The reduction in SBP/DBP in
oty Horptat Resbosptet, openbog,Gonmet. Depertmentof people with hypertension 5.7/2.9 mm Hg (abOUt 3%)

Outcomes Mean Difference No of Partici- Quality of the Comments
(95% Cl) pants evidence
(studies) (GRADE)

White population, hyperten-

to -4.74] 3998
- sive, SBP

(88)
, -4.28]"
- mmHg



Stroke mortality
ifloating absolute risk and 95% CI)

256

128

654

32

16

2

ProC doporucujeme redukcl
soll a antihypertenziva?

A: Systolic blood pressure

Ape at rishk:

N 80-89

PEArS

B T0-T9

PEArS

GO-69

YEBIS

50-59
years

T T T 1
120 140 160 180

Usual systolic blood
pressure (mm Hg)

THE LANCET

This journa 1 Journals Publish Clinical Global health Multimedia Events About
ARTICLES - Volume 360, Issue 9349, P1903-1913, December 14, 2002 ¥, Download Full Issue

Age-specific relevance of usual blood pressure to vascular mortality: a meta-analysis
of individual data for one million adults in 61 prospective studies
Prospective Studies Collaboration

Article Info "

Pharmacological blood pressure lowering for primary and e
secondary prevention of cardiovascular disease across N
different levels of blood pressure: an individual

participant-level data meta-analysis

On average, a > mm Hg
reduction of SBP reduced the
risk

of a major CV event by 10%

CMP ( 13 %), HF (13%), ICHS ( 8%), CV amrti 5



Patofyziologie hypertenze

l Vascular diameter

S
» 1 Vascular stiffness
— TSNS activity 1 Vascular rarefaction
—_—>
Heart rate x Stroke volume = Cardlac output
Total

— 1Nat and Volume Vena cavae pe"phleral

retention kﬁscu ar

resistance

Aldosterone

Blood

pressure
<«

Ang I -

Systemic veins

FIGURE 3 Mechanisms involved in BP regulation and the pathophysiology of hypertension.

Journal of Hypertension www.jhypertension.com 1885



The overactive sympathetic nervous system

Native SNA signaling Post-RDN attenuation

\ ’z (-\,3) \ /-< (-\
< Inappropriately increased R : :
—~_ RDNdisrupts the sympathetic

sympathetic signaling signals

1 renin release

T RAAS activation
1 sodium retention S\ /
| renal blood flow '

... and, consequently,
‘ ’ T blood pressure

. Lauder L, Azizi M, Kirtane AJ, Bchm M, Mahfoud F. Device-based therapies for arterial hypertension. Nat Rev Cardiol. 2020 Oct;17(10):614-628. doi: 10.1038/s41569-020-0364-1. Epub 2020 Apr 14. PMID: 32286512.

... and, consequently, ...

| blood pressure

UC202217864 EE 14



Co se stalo v roce 20147
Aneb prvotni nadseni vystridalo zklamani

[ Baseline [l 6 Months

° Sym P liCl ty HTN-3 Difference in change, ~2.39 mm Hg (95% Cl, -6.89 to 2.12)
P=0.26
Change from baseline, =~ Change from baseline,
. ’ -14.13+23.93 mm Hg -11.74+25.94 Hg
* Rezistentni hypertenze ( SBP p<0.001 P00l

200-
180
160
140
120
100
80-
60-
40
20-

179 mmHg) na 5 lécich

* vyznamny pokles TK v obou
skupinach

* rozdil 2,4 mmHg

Office Systolic Blood Pressure (mm Hg)

(N=364) (N=353) (N=171) (N=171)

Denervation Sham



Zmena medikace mezi randomizaci
a hodnocenim

P
W

40%

38%

H
-}

*zmena medikace byla
povolena v prvnich 6 M
jen v pripade urgentni
hypertenzni krize

w w
o wn

- N
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Patients With Medication Changes (%)
N
)

o wn

RDN Control

Renal denervation 2.0 - Ready for clinical use? GulfPCR-GIM 2023,

Andrew Sharp Drug changes during the trial



Distribuce renalni inervace

Superior )
Abdominal

Posterior

Inferior

-

Kidney‘ '

Proximal

P

Eu rOI nte rve ntlon 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 C...



Sham procedure

Office BP
®m Renal Denervation = Sham Procedure
SIMPLICITY SPYRAL SPYRAL SPYRAL HTN RADIANCE-HTN  RADIANCE-HTN
HTN-3 HTN-ON MED HTN-OFF MED OFF MED Pivotal S0L0 TRIO
P=0.26 P=0.01 P=0.016 P = <0.0001 P = 0.007 P =0.037

8.2
-10.8

e - 3,01 mmHg



Indik RDN
Renal denervation in the management of hypertension in ESH Guidelines 2 8 ~ 2 O/O

adults. A clinical consensus statement of the ESC Council on

Hypertension and the European Association of Percutaneous 2023 ESH Guidelines for the management of .
Cardiovascular Interventions (EAPCI) arterial hypertension of patlentS
The Task Force for the management of arterial hypertension alre ady on HTN

of the European Sociely of Hypertension

Endorsed by the International Society of Hypertension (ISH) and the European drugs prefer
Renal Association (ERA) R D N49

Table 2. Key statements on RDN in the 2022 ESC/EAPCI consensus statement and 2023 ESH hypertension guidelines.

_ 2022 ESC/EAPCI consensus statement 2023 ESH hypertension guidelines*
RDN in uncontrolled Maybe.a nossible treatment option for patients unable  Can be considered as a treatment option if drug
hypertension... hypertensive drues inthe longtermor  treatment elici -

patients who expGss a preference Dundergo RDN of life (COR II; LO

RDN in resistant May be used Can be considered as a treatmen
hypertension... LOE B)

Secondary hypertension  Secondary causes of hypertension should be excluded  Secondary causes of hypertens of patients not on
medication prefer

Lower eGFR threshold ~ >40 mUimin/1.73 ¥ >40 miimin/1.73 m? SN



RDN katetrove systemy

Table 1. Characteristics of the most important RDN catheter systems.

Catheter

Radinfrenuencv

Symplicity Spyral
(Medtronic)

nangnal
Golden Leaf Medtec)

design, rapid exchange monorail catheter, 60 seconds

Access
site

Multielectrode (4 monopolar gold electrodes), helical
F (6 Fr)

per ablation cycle

arteries, including

Efficacy confirmed in
sham-controlled trial?

Ablation sites

Main and accessory

Tl Yes, multiple trials
(diameter 3-8 mm)
2 ana 2SS0

d d ry
arteries, including

Yes, single study

T Multielectrode (6 electrodes), basket-shaped tip,
120 seconds per ablation cycle F@F branches JE#{EZESE 2?]%?}] )
(diameter 3-12 mm) P pending
Iberis 2nd-generation  Multielectrode (4 monopolar electrodes), helical Main and accessory Yes. single study (CIT
- NP 4 (AngioCare and design, over-the-wire catheter, 60 seconds per FIR (6 F1) arteries, including éon gess 2053
ﬁ Terumo) ablation cycle, 90 cm catheter length for transfemoral branches ublicg':ion nding)
and 160 cm for transradial RDN (diameter 3-8 mm) P pending
SyMapCath | Steerable monoelectrode stimulation and ablation
catheter, stimulation time 20-120 seconds, F (6-7 Fr) Main renal arteries Yes, single study
\ 120 seconds per ablation cycle
N
TIVUS (SoniVie) T e Main and accessory
S Unidirectional steerable or multidirectional, . ;
over-the-wire, 30 seconds per emission F(6Fr)  arteries (diameter No
. Piezoelectric ceramic transducer within a e
Medical) : . arteries (different . .
fluid-cooled, low-pressure balloon, over-the-wire, F (7 Fr) DT Yes, multiple studies
7 seconds per emission diameters. of 3-8 mm)

Neurolysis

Peregrine (Ablative
* Solutions)

F: femoral; Fr: French; R: radial; RDN: renal denervation

3 extendable microneedles

F(7Fn

No, TARGET-BP |

Main and accessory
ongoing

arteries (4-7 mm)



Office systolic BP (mmHg)

Na kazdem mmHg zalezi

L |

I

6.6 | | -1.0
96 — _ -13.0,0.0
(-9.6,-3.5) 49 ( )
(-1.9,-1.9) —65 |—|_5 A
(-11.3,-1.8) (=9.0, -1.8)
B RDN M Sham
SPYlF{AL SPYIRAL RADIL\NCE RADIHINCE-II HADIL&NCE
HTN-OFF HTN-ON SOLO TRIO
Pivotal Full cohort
(3 months) (6 months) (2 months) (2 months) (2 months)



Systolic Blood Pressure (mmHg)

RDN demonstrated an “always on” effect on 24-hour BP
lowering

RDN Sham
170 - 170 -
160 - 160
Y. 2 -
140 140
130 130
—  Baseline === Baseline

120 R = 3 Years === 3Years
= Difference 120 e Difference
11 L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L 11" T T
= = > = > P = P = P = =
< < < < < < o o o o o o <§( <§E <§E <§E <§( <§E E E E E E E
N N < © (o0] o N N < © o0] o N N <t © (o] o N N < © (o] o
— — i — — — i —

VTTT Symplicity Spyral messaging training] May 2022 | Confidential, for Internal Use Only 22



ProC se leCbou hypertenze ma/musi
zabyvat intervencni kardiolog

e soucasny pristup ke kontrole hypertenze nestaci
 potrebujeme reseni nonadherence

 redukce kazdeho mmHg se pocita

 RDN je uc€inna metoda

« sham controlled studie ( devices Symplicity SPYRAL, Paradise)
 dlouhodobé data s trvanim efektu ( 3 roky)

* bezpecna metoda

* prediktory ucinné intervence, selekce pacientu?



