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Hyperkalémie - limitace pouziti MRA

Antagonisté mineralokortikoidnich receptoru

(MRA), jako spironolakton a eplerenon, jsou soucasti
doporucené |é¢by HFrEF, nebot prokazatelné snizuji
mortalitu a riziko hospitalizace

Jejich vyuziti je vSak ¢asto omezeno kvuli riziku
hyperkalémie, zejména u pacientl s chronickym
onemocnénim ledvin (CKD) nebo uzivajicich dalsi
inhibitory systému renin-angiotenzin-aldosteron
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SZC — vazac drasliku

SOd | um 7Zi rcon | um CykIOSi | | ka't Sodium Zirconium Cyclosilicate (Z2S-9)*: A Novel,

Selective K* Binding Agent

(SZC), neabsorbovatelna m
slouc¢enina vazajici draslik {Q )

é sodium polystyrene sulfonate
\‘ (Kayexalate®)
* >125x more selective for K* than
sodium polystyrene sulfonate

Ave ngth ropor
Op ing 3A

Studie REALIZE-K byla navrzena k posouzeni, zda SZD
umozni bezpecnéjsi iniciaci a dlouhodobou optimalizaci
terapie MRA u pacientl s HFrEF a hyperkalémii Ci
vysokym rizikem jejiho vzniku _
© Fpi

OSTRAVA

LEKARSKA FAKULTA



REALIZE-K: zafazovani pacienti
Participant Eligibility

Inclusion criteria

* Diagnosis of symptomatic HFrEF (NYHA class l[I-IV) 23 months

* LVEF €£40%

* GDMT for HF: ACEi, ARB or ARNi; beta blocker?

* On low-dose (<25 mg daily) or no MRAP due to either prevalent HK or at high risk for HK

Cohort 1 (with prevalent HK)

* sK* 5.1-5.9 mEq/L, and sK* 3.5-5.0 mEq/L and history of HK in
* eGFR 230 mL/min/1.73 m? past 36 months and eGFR

>30 mL/min/1.73 m? or

sK* 4.5-5.0 mEq/L and either eGFR

Key exclusion criteria 30-60 mL/min/1.73 m2 or aged
Current hospitalisation with unstable HF; S75 vears
>30% decline in eGFR within 30 days \ y
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Vstupni charakteristiky pacientu

TABLE 1 Baseline Characteristics at Enrollment for Randomized

Participants (Full Analysis Set)

SZC Placebo
(n = 102)° (n = 101)
Age, y 73 (67-79) 69 (63-76)
Male 76 (75) 75 (74)
Race
Black or African American 5(5) 5(5)
Other 6 (6) 2(2)
White 91 (89) 94 (93)
Region
Latin America 31 (30) 19 (19)
North America 13 (13) 24 (24)
Europe 58 (57) 58 (57)
History of type 2 diabetes 27 (27) 25 (25)
History of atrial fibrillation 36 (35) 36 (36)
Previous HF hospitalization 48 (47) 51 (51)
BMI, kg/m? 28+ 5 28 +5
eGFR, mL/min/1.73 m? 48 (42-61) 60 (45-74)
eGFR, =60 mL/min/1.73 m? 73 (73) 53 (54)
UACR, mg/g 84 + 280 128 + 306

Serum K, mEg/L
NYHA functional class

I

/v
LVEF, %
NT-proBNP, pg/mL
CRT-P or CRT-D
ICD
HF therapy

ACEI

ARB

ARNi (sacubitril/valsartan)

ACEI/ARB/ARNI
Beta-blockers
SGLT2 inhibitor
Low-dose MRA
Loop diuretics

Any diuretic

JACC 2025: 85(10):971-984.

50+ 0.5

85 (83)
17 (17)

33 (28-37)
1,268 (523-3,725)
10 (10)

24 (24)

27 (27)
1131
63 (62)

101 (99)
96 (95)
73 (72)
44 (44)
66 (65)
74 (73)
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50+ 0.5

85 (84)
16 (16)

33 (27-37)
910 (378-2,858)
6 (6)

34 (34)

26 (26)
9(9)
67 (66)
100 (99)
98 (97)
70 (69)
62 (61)
49 (48)
69 (68)
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REALIZE-K: design studie

Open-label run-in phase Double-blind, PBO-controlled, Follow-up

. randomised-withdrawal phase
Cohort 1 (with HK)

sK* 5.1-5.9 mEq/L,

eGFR 230 mL/min/1.73 m?

_| * Day 1: start SZC to correct sK*/maintain
sK+ 3.5-5.0 mEq/L

* Day 2 or 3: initiate/up-titrate

SZC (continue dose,
— titrate to maintain NK) + —

\spironolactone when sk* <5.0 mEq/L Y, spironolactone Check sK*
< > 7 days after
4 weeks last dose

of study drug
Patients NK

sK* 3.5-5.0 mEq/L, at risk of HK® (3.5-5.0 mEq/L) on
* Initiate/up-titrate spironolactone SZC.and receiving
* Start SZC if/when sK* >5.0 mEq/L spironolactone

225 mg daily at end
P . of run-in phase o > < >

6 weeks 6 months® 1 week

MRA optimisation during run-in phase and maintenance during randomisation phase was protocol-mandated
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Otevrena run-in (titracni) faze - hyperkalémie

Pri hyperkalém"' 5;1_5;9 mmOI/I otevrena run-in faze
nejprve zahajeno podavani SZC v davce =2,
10 g trikrat denné po dobu maximalné
48 hodin, dokud se jejich hladina %r
drasliku nesnizila do normy
SZC k obnoven( uptitrace spironolaktonu

Lo un. o L, normokalemie u pacientl:  na davku 50 mg jednou

Poté presli na udrzovaci davku 10 g = shyperkalemi denné

denné - mohla byt upravena na rozmeazi
5 g kazdy druhy den az 15 g denné
podle individualni odpovedi pacienta
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Otevi'ena run-in (titracni) faze - normokalémie

Pri normokalémii [écba SZC zahajovana
pouze tehdy, pokud béhem titrace
spironolaktonu zaznamenali zvyseni
hladiny drasliku nad 5,0 mmol/I

Titrace spironolaktonu - 12,5 mg
denne, po tydnu navyseni na 25 mg
denné a po dalsim tydnu na 50 mg
denné

JACC 2025: 85(10):971-984.

otevrena run-in faze
(n = 365) %

SZC k obnovent
normokalemie u pacientd:
m s hyperkalemii

ve vychoz{m stavu nebo
uptitrace spironolaktonu  m u nich? se hyperkalemie
na davku 50 mg j@dﬂOLI rozvinula b&éhem

denné uptitrace spironolaktonu
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Rychlost normalizace kalémie po nasazeni SZC

Pri hyperkalémii vedlo zahajeni lécby SZC k normalizaci
kalemie (K+ <5,0 mmol/l) béhem 48 hodin u 79,8%

pacientU

Pri vzniku hyperkalémie pri titraci MRA se kalémie po
SZC normalizovala do 48 hodin u 73,5% pacientu

; i ; \@) C FAKULTNI
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Uspésnost uptitrace spironolaktonu pred randomizaci

V dobé randomizace uzivalo 78 % pacient
spironolakton v davce 50 mg denné
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Vysledky

Hlavni cil: podil pacientd, ktefri
udrzeli normokalémii (3,5-5,0
mmol/l1), uzivali spironolakton v
davce 225 mg denné a nevyzadovali
zachrannou terapii pro hyperkalémii
po dobu 6 mésicu

Tento primarni cilovy ukazatel
dosazen u 71 % pacientl |éCenych
SZC a u placeba pouze u 36 %
pacientd (p < 0,001)

JACC 2025: 85(10):971-984.

FIGURE 2 Primary Endpoint: Occurrence of Normokalemia (K* 3.5-5.0 mEq/L) on a
Spironolactone Dose of =25 mg/day Without the Need for Rescue Therapy for
Hyperkalemia Since Prior Study Visit (Months 1-6 After Randomization)

OR: 4.45 (95% Cl: 2.89-6.86)
P < 0.001
1

71.2

B SZC M Placebo

Estimated Percentage
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Vyskyt hyperkalémie

Ve skupiné SZC mélo epizodu hyperkalémie >5,0 mmol/I
pouze 14 % pacientu, zatimco ve skupiné s placebem se
hyperkalémie vyskytla u 32 % pacientu (p < 0,001)

Nutnost snizeni davky nebo uplného vysazeni
spironolaktonu kvuli hyperkalémii byla ve skupiné SzC
zaznamenana u pouze 9 % pacientu, oproti 27 % ve
skupiné s placebem (p < 0,001)

. .971- @ < FAKULTN|
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Stabilizace kalémie

Dalsi analyza medianovych hodnot sérové hladiny
drasliku na konci studie ukazala, ze SZC stabilizoval
hladiny drasliku v priiméru na 4,5 mmol/I (IQR: 4,2—
4,8), zatimco v placebo skupiné byla vyssi — 4,9
mmol/l, (IQR: 4,5-5,3), p<0,001

. p— @ < FAKULTN]
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Proportion of Participants
Hyperkalemia Free

JACC 2025: 85(10):971-984.

Doba do vzniku hyperkalémie

1.0 +
0.9 4
0.8 -
0.7
0.6 ~
0.5
0.4 ~
0.3 ~
0.2
0.1
0.0 -

HR: 0.51(95% Cl: 0.37-0.71)
P Value < 0.001

+ Censored

N at risk
(N censored)

—— 101 (0)
— 102 (0)

30

30 (4)
64 (2)

60 90 120
Time (Days)

18 (5) 12 (5) 10 (5)

56 (4) 43 (4) 36 (5)

Group — SZC —— Placebo

150

8 (5)
30(6)

180

7(6)
19 (13)
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UZivani spironolaktonu

Pacienti [éCeni SZC zustali castéji na cilové davce
spironolaktonu (50 mg denné) — v této skupiné ji uzivalo
78 % pacientu, zatimco ve skupiné s placebem jen 52 %

pacientl (p < 0,001)
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Doba do sniZzeni nebo vysazeni spironolaktonu

Spironolactone

Proportion of Participants Without ©@
Decrease/Discontinuation of

JACC 2025: 85(10):971-984.

10 == + Censored
0.9 + I I B — e
0.8 -

0.7

0.6

05 - HR: 0.37 (95% Cl: 0.17-0.73)

' P Value = 0.006

0.4 -

0.3 4

0.2 +

0.1 H

0.0 +

T I T T I T T
0 30 60 90 120 150 180
Time (Days)
N at risk
(N censored)
——101(0) 88 (2) 80 (4) 77 (5) 74 (6) 71(6) 34 (42)
— 102 (0) 97 (1) 96 (1) 95 (1) 92 (1) 90 (2) 46 (44)
Group — SZC —— Placebo
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Nezadouci pfihody

TABLE 3 AEs and Edema Questionnaire Data

SZC Placebo
(n = 101) (n —=101)
AEs

Any AE 65 (64) 64 (63)

Any SAEs 23 (23) 22 (22)
AEs leading to discontinuation 6 (6) 6 (6)
SAEs leading to discontinuation 3(3) 2(2)
Peripheral edema AEs 6 (6) 2(2)
Hypokalemia 7 (7) 0 (0)
AE with outcome of death 1(1) 2 (2)
Cardiac failure SAEs 12 (12)° 4 (4)
CV death 1(1) 1(1)

JACC 2025: 85(10):971-984.

Edema questionnaire data®

Peripheral edema
Location of edema
Pedal
Ankle
Pretibial
Thigh

22 (22) 16 (16)
13 (13) 10 (10)
17 (17) 13 (13)
(1) 5(5)

1() 0(0)
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Duvody pro numericky ¢astéjsi srdecni selhani?

Despite randomization, several chance differences in
baseline characteristics were noted, suggesting more
advanced HF in the SZC group, including older age,
lower eGFR, more loop diuretic use, and higher NT-
proBNP levels, which may have, in part, contributed
to this observation. However, it is also possible that
some patients with HF, including those with a more
tenuous volume status and higher NT-proBNP, may
be susceptible to fluid overload when exposed to SZC,
given that it exchanges K™ for hydrogen and sodium,
which may result in increased sodium absorption.

@ C FAKULTNi
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Zavery
SZC vyznamne snizuje riziko hyperkalémie a umoznuje
dlouhodobé a bezpecné uzivani MRA u pacientu

s HFrEF, kteri maji hyperkalémii nebo jsou ohrozeni jejim
vzhikem

Tim vyrazné eliminuje jednu z hlavnich bariér v jejich
predepisovani a titraci na plné davky

Optimalizace farmakoterapie srdecniho selhani a |[éCby
MRA muze dale vést ke snizeni hospitalizaci a zlepSeni
prognodzy pacientl se srde¢nim selhanim
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