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Mineralokortikoidy

Mineralokortikoidy™* jsou hormony, které
ovliviiuji metabolismus minerali a vody Vv téle.

Na, K v plazmé a objem extracelularni tekutiny.

regulace TK

*Steroidni hormony produkované kurou nadledvinek, RAS


https://cs.wikipedia.org/wiki/Hormon
https://cs.wikipedia.org/wiki/Metabolismus
https://cs.wikipedia.org/wiki/Miner%C3%A1l
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Aldosteron

Pokles TK — snizeni priitoku krve ledvinou aktivace RAS

Renin — angiotensin | - angiotensin Il —
—aldosteron: zpé€tnou resorpci Na a vody z primarni moci
—a naopak vylu¢ovani K+ a H* ionta > TTK

Kromé toho pusobi 1 v jinych organech napt. ve streve,
srdci, cévach.



Inflammation

Oxidative
Stress

Renal Na‘/K*regulation Vascular
(1 Na* reabsorption & K* excretion Endothelial Dysfunction
in the distal convoluted tubule) (Chronic effect causes shrinking and increased
mechanical stiffness of endothelial cells and
decrease in NO production)

{

\ -

ALDOSTERONE

(in part via stimulation of gene Cardiac & Vascular Fibrosis
expression of hepatic (expression of procollagen genes and MR-induced
gluconeogenic enzymes) fibroblast-dependent interstitial and perivascular
J/ collagen deposition)

Obesity & Type 2 Diabetes Hypertension
(intracrine production of aldosterone via cell (arteriolar vasoconstriction

expression of aldosterone synthase) & rvascular stiffness)

' (. Dyslipidemia
(¢ Triglycerides
ML HDL-cholesterol)




Spironolakton

Nespecificky antagonista
mineralokortikoidnich receptoru (MRA)
a agonista progesteronovych receptor,
antagonisty androgennich receptoru

(— vedl. u¢inky)

Vaze se v cilovych tkanich, ¢imz zabranuje
vazbeé aldosteronu — v tubulech ledvin: brani

reabsorpci Na a vody — vylucuje Na a vodu a
zadrzuje K — snizuje TK



Spironolakton — vedlejsi acinky

K, Treatininu, hypotenze

(riziko arytmii, zmatenost, kiece dolnich koncetin, nauzeu ,zvraceni
prijem)

Nutné Cast€)Si monitorovani mineralogramu a renalnich funkci!

U 25 % leéCenych ( v zavislosti na davce):
u muzu: dyskomfort na hrudniku, gynekomastie, poruchy potence

u Zen: mastodynie, virilizace, poruchy menstruac¢niho cyklu



Spironolakton

Spironolakton — antihypertenzivum ve 20 st. 60 — 80. 1éta
u hypertoniku s primarnim hyperaldosteronismem

Ve 20. i 21. st. — u chronickych edém:

(sekundéni hyperaldosteronismus)
u srde¢niho selhani s méstnanim, CI, ascites

Ctvrty 16k v 16¢bé rezistentni/tezké hypertenze



Rezistentni hypertenze - 1écba

* Vylouceni non-adherence, nespravné méieni TK
* Vylouceni sekundarni AH

» Rezistentni hypertenze/tézka HT- spironolakton
jako 4.1¢k do kombinace

Widimsky J a spol. CSH 2017



PATHWAY 2*

Rezistentni hypertenze domaci méreni STK > 130 mmHg
Trojkombinace antihypertenziv

+ spironolakton (25-50 mg) X bisoprolol (5-10 mg)
X doxazosin (4,8 mg) X placebem kontrolovano

prediktorem ucinnosti spironolaktonu
pomer aldosteron/renin a plazmatickou hladinu reninu.

*Williams B et al. Lancet 2015;386:2059-68



Srovnani antihypertenziv s placebem
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*Williams B et al. Lancet 2015:386:2059-68
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Spironolakton — indikace, davkovani

1. Rezistentni hypertenze: spironolakton 12,5 — 25 (50)
mg /den - do kombinace jako 4. Iék

2. Konzervativni 1éCba primarniho hyperaldosteronismu
50 -100 (400) mg /den (pfed adrenalektomii)

3. Sekundarni hyperaldosteronismus

chron. méstnavé srdecni selhani: 25 - 50 mg /den

cirhoza jater, ascites, malignity: 100 — 400 mg /den



Eplerenon

» Eplerenon 50 — 200 mg/den— snizuje TK
~ACEI nebo dihydropyridiny

o Spironolakton 50 mg =~ 100 mg eplerenonu

Spironolakton a eplerenon se vice koncentruji
v ledvinach— vyssi riziko T K



Indikace eplerenonu

o U srdeéniho selhani + VEF po IM (EPHESUS)
HFrEF NYHA 11-1V (EPHASIS)
eplerenon 25 — 50 mg/den (I/A)
HFmMEF — konsensus odbornika (11b/C)
HFpPEF (Capuano A et al. Int J Cardiol 2015;200:15-19)

U hypertenze: pti netoleranci spironolaktonu




Eplerenon — studie EMPHASIS-HF

n=2737, NYHA II, EF <30 %, K <5

Eplerenon
[cil 50 mg)
Primarni
vysledek

Celkova
mortalita

KY
mortalita

Hospitalizace
pro srdecni

Zannad F, et al. NEJM 2011;364:11-21




Steroidni a nesteroidni MRA

Steroidal MRAs
(aldosterone antagonists)

Spironolactone Eplerenone

N
a W Non-steroidal MRAs
\
N

KBP-5074 AZD9977 Apararenone Esaxerenone
(Phase 1) (Phase i) MT-3995 CS-3150
(Phase Il) (launched in Japan)




Rozdily mezi MRA

Finerenone
«
/
A
\

Spironolactone Eplerenone Finerenone

Structural properties Flat (steroidal) Flat (steroidal) Bulky (non-steroidal)

Potency to MR +++ + g

Selectivity to MR e

CNS penetration

Sexual side effects

Half-life

Active metabolites

Effect on BP

Brit J Pharmacol 2021 ;



Finerenon — kardiorenalni uéinky

U DM s CKD — Taktivace MR — na tirovni ledvin, cév a srdce;
aldosteron zvysuje TK, ptisobi pro-zanétliveé a pro-fibroticky

Distribuce finerenonu je homogenn¢jsi mezi ledvinami a srdcem;

Krevni tlak sniZzuje méné nez spironolakton a eplerenon.

J R Gonzalez-Juanatey et al. Annals of Medicine 2023;55(1):502-13



Finerenon — kardiorenalni Gé¢inky

FEDELIO - DKD trial
FIGARO - DKD trial
FIDELITY

Finerenon 10 - 20 mg/den

Zpomaluje progresi ledvinoveho selhani a redukuje riziko pro
KV prihody.

J R Gonzalez-Juanatey et al. Annals of Medicine 2023;55(1):502-13
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endothel!al fibrosis macrophage infiltration
dysfunction stiffness T cell activation

Podocyte damage and VSMC proliferation Heart failure
effacement Vascular remodeling Myocardial remodeling

Glomerular injury Endothelial damage Fibrosis
Albuminuria/proteinuria

Renal-Cardio damage




Stratifikace KV rizika u
pacientu s DM a CKD

AUR, GF, glykemie a LDL-chol — vychozi RF

Finerenon potentni, selektivni nesteroidni MRA
Patri mezi klicové 1éky: ACEI, ARBs, SGLT2I

Ovlivni rezidualni renalni i KV riziko.



Z.aver

MRA — steroidni (spironolakton, eplerenon)
a nesteroidni (finerenon aj.) — méné NU

Spironolakton- 4. Iéky v 1é¢b¢ rezistentni/t¢zké AH

Primarni hyperaldosteronismus Sekundarni
hyperaldosteronismus

Eplerenon - HFrE , u AH pfi netoleranci spironol.

Finerenon - slab$i antihypertenzivum, indikovan u
DM + CKD; kardiorenalni protektivni ucinky



CAVE

Monitorace iontu (K) a ledvinnych funkci
KI - kalemie nad 5 (6)
- eGF< 0,5 ml/sec

- téZka jaterni insuficience

*CAVE pii1 lecbé K Setiicimi latkami (inhibitory
RAS, K Setfici diuretika) nebo mnhibitory CYP3A4



