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Asociacion ICy ERC:
peor pronostico

La presencia de IC cronica

favorece el desarrollo de ERC.

El impactode laERCenlalC
esta bien establecido:

* la presenciade ERCenIC
DUPLICA LA MORTALIDAD
POR TODAS LAS CAUSAS
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1-Mullens W et al. Eur J Heart Fail, 22: 584-603.
2-Damman K. Eur HeartJ 2014 ; 35 : 455 - 469.



ERC e IC son causas
frecuentes de
hiperpotasemia

Los farmacos para
mejorar el prondstico en
ICy ERC: producen
hiperpotasemia

Sarwar CM et al.J Am Coll Cardiol, 2016. 68(14): p. 1575-89.
Chaudhry MS et al.JAMA Cardiol. 2017;2(1):79-85.

Hyperkalemia in Heart Failure Patients Increases as Renal Function Declines
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Table 2. Incidence of Hyperkalemia During Follow-up in the PARADIGM-HF Trial According to MRA Use at Baseline and Treatment Assignment

Patients

Patients

HR

Adjusted HR

Receiving ENL, Receiving LCZ, (ENL vs LCZ) (ENL vs LCZ)
MRA Use No. (%) Incidence? No. (%) Incidence? (95% Cl) P Value (95% ClI) P Value
No MRA at baseline
Hyperkalemia® 278 (15.3) 7.4 288 (15.0) 7.2 1.02 .81 1.08 .39
- - (0.87-1.20) (0.91-1.28)
Severe 90 (5.0) 2.2 78 (4.1) 1.8 1.23 17 1.30 .09
Hyperkalemia® (0.91-1.67) (0.96-1.78)
MRA at baseline
Hyperkalemia" 448 (18.7) 10.6 386 (17.0) 9.4 1.12 11 1.12 11
- (0.98-1.28) (0.97-1.29)
Severe 146 (6.1) 31 103 (4.5) 2.2 1.37 .02 1.41 <.01
Hyperkalemia® (1.06-1.76) (1.09-1.83)

Abbreviations: ENL, enalapril; HR, hazard ratio; LCZ, sacubitril/valsartan;

MRA, mineralocorticoid receptor antagonist; PARADIGM-HF, Prospective
Comparison of ARNI With an ACE-Inhibitor to Determine Impact on Global
Mortality and Morbidity in Heart Failure.

2 No. of cases per 100 patient-years.
® potassium level higher than 5.5 mEq/L.
© Potassium level higher than 6.0 mEq/L.




El concepto Hiperpotasemia

KDIGO: potasemia por encima de la normalidad
+  Moderate

Clasificacion:
- Mild Moderate

* Hiperpotasemia aguda: aquella no conocida
previamente.

ECG changes

5.0'-59 6.0-6.4 >6.5

* Hiperpotasemia crdnica: no hay claro consenso. ) _
Potassium concentration (mmol/l)

Figure 4| Severity of acute hyperkalemia: expert opinion-
based risk classification. *5.0 or upper limit of normal range. ECG,
electrocardiogram.

Clase CM. Kidney Int. 2020,97:42-61.



Hiperpotasemia, comorbilidades y mortalidad por toda las causas
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Collins AJ et al. Am J Nephrol. 2017;46:213-21.



Hiperpotasemida: fenomeno recurrente.

Population-based cohort study linking individual data from hospital, prescription, and laboratory databases in patients from the Danish National
Patient Registry in Northern Denmark (population 1.8 million) during 2000-2012. Patients with a first time diagnosis of CKD were identified

20.4%

Died without

hyperkalemia event
. (0)
Patients 21.5%

with CKD 1st
(N=157,766) hyperkalemia event

43.0% 57.1% 64.0%

2nd 3rd 4th
hyperkaieinia event hyperkaiciinia event hyperkaiemia event

T

Thomsen RW. Nephrol Dial Transplant. 2018;33:1610-20.

52.1%

No further
hyperkalemia event




Hiperpostasemia...  denemigo inocente?

* Determina peores resultados en salud.

* Tiende a ser un fendmeno recurrente.

Hiperpotasemia:
Comorbilidad Independiente



Abordaje de la hiperpotasemia
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Entorno: urgencias o sintomdtico
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DOCTOR
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Entorno: consultas externas,
asintomadtico o analitica de > 72hs

Hiperpotasemia aguda

(grave o cambios en ECG)

Tratamiento agudo

Desencadenante agudo
reversible

Hiperpotasemia cronica

(descartando pseudohiperpotasemia)

NO

1

Tratamiento cronico




Abordaje de la hiperpotasemia

Tratamiento agudo
e Estabilizar la membrana celular » -Gluconato o cloruro de calcio

-Insulina (y glucosa)
* Introducir K+ dentro de las células » -Agonista Beta adrenérgicos
-Bicabonato (si hay acidosis)

-Aumento de la eliminacion urinaria

* Extraer K+ fuera del organismo » -Hemodialisis
-Aumento de la eliminacion digestiva:@




Aumento de la eliminacion digestiva del potasio en urgencias:
CZS = Ciclosilicato de sodio y zirconio

Emergency Potassium Normalization Treatment Including Sodium Zirconium Cyclosilicate: A Phase I,
Randomized, Double-blind, Placebo-controlled Study (ENERGIZE)
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Peacock WF et al. Acad Emerg Med. 2020;27:475-486.



Aumento de la eliminacion digestiva del potasio en urgencias:

CZS = Ciclosilicato de sodio y zirconio

Emergency Potassium Normalization Treatment Including Sodium Zirconium Cyclosilicate: A Phase I,
Randomized, Double-blind, Placebo-controlled Study (ENERGIZE)
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AE profile in the first 24 hours was similar between the treatment groups

None of the serious AEs were considered by the investigators to be
causally related to study drug

No patients receiving SZC had an AE leading to study discontinuation

No AE of hypokalemia (serum K* <3.5 mmol/L) was observed in either
treatment group

No clinically meaningful differences between treatment groups for vital
signs or ECG interpretations

Peacock WF et al. Acad Emerg Med. 2020;27:475-486.



Abordaje de la hiperpotasemia

Tratamiento cronico

* Disminuir el aporte de potasio » -Restriccion de la ingesta de potasio

* Introducir K+ dentro de las células » -Control adecuado de la glucemia
-Correccion de la acidosis metabdlica

: -Diuréticos
* Extraer K+ fuera del organismo . Renal

Extra Renal -Resinas catidnicas
-Patiromer
-Ciclosilicato de sodio y zirconio




SGLT2 inhibitors Placebo
Events per 1000 Events per 1000 Hazard Ratio
n/N patient-years n/N patient-years (95% Cl)

CANVAS Program 137/5795 8.2 85/4347 9.2 i 0.89 (0.67, 1.17)
CREDENCE 121/2202 21.6 154/2199 27.9 —— 0.77 (0.61, 0.98)
DAPA-CKD 159/1455 56.9 179/1451 65.3 —— 0.88 (0.71, 1.09)
DECLARE-TIMI 58 53/8582 1.6 78/8578 2.3 i 0.67 (0.47, 0.95)
EMPA-REG OUTCOME 216/4687 17.2 124/2333 20.5 —a— 0.83 (0.67, 1.04)
VERTIS CV 291/5493 18.7 157/2745 21.2 —— 0.90 (0.74, 1.09)
Overall <> 0.84 (0.76, 0.93)
(P=0.0%; Pheterogeneity=0.71) P<0.001

0.4 06 08 1012 1.6 20

Fa;vors SGLT2 inhibitors Favors plaoebor

Figure 1. Effects of SGLT2 inhibitors on serious hyperkalemia (central laboratory-determined serum potassium >6.0 mmol/L).

Neuen BL et al. Circulation. 2022;145:1460-70.



Abordaje de la hiperpotasemia

Tratamiento cronico

* Disminuir el aporte de potasio » -Restriccion de la ingesta de potasio
* Introducir K+ dentro de las células » -Control adecuado de la glucemia
-Correccion de la acidosis metabdlica
c 4 f del , ) Renal -Diuréticos
xtraer K+ tuera del organismo \ ena LiSGLT2
Extra Rena| -Resinas cationicas

-Patiromer
-Ciclosilicato de sodio y zircani




PATIROMER

Polimero esférico que intercambia K+ por Ca
++

Actua en colon distal

Espaciar farmacos 3hs. Si con alimentos

Efecto en 7hs y normokalemia en 3-4 dias

Efectos secundarios:

- Gl (2-8%): estrefiimiento, diarrea, nauseas,
flatulencias.

- Hipokalemia (4-5%)

- Hipomagnesemia (4-9%)

- Hipersensibilidad (edema labial)

SZC

Compuesto cristalino que intercambia K+ por
Na+y H+

Actua en todo tubo digestivo

Espaciar 2hs de farmacos cuya
biodisponibilidad dependa del pH gastrico

Efecto en 2-6hs y normokalemia en 48hs

Efectos secundarios:

Gl (2-8%): estreflimiento, diarrea, nauseas
y vOmitos

- Hipokalemia (2,5-7,5%)

- Edema (2-7%)



PATIROMER
N=105.
ICC con/sin ERC
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DIAMOND

PATIROMER
N=878
ICrFE e historia de HK

CICLOSILICATO DE SODIO Y ZIRCONIO
N= 251
36% con IC; 70% con iRAA.

SZC =

CILOSILICATO DE SODIO Y ZIRCONIO
N=754
75% ERC, 67% iRAAS, 60% DM, 40% con IC.

\

CICLOSILICATO DE SODIO Y ZIRCONIO
N=751
75% ERC, 65% DM, 15% con IC, 65% iRAAS.
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Nuevos quelantes de potasio... ¢son caros?

- ARNI

-1SGLT2

- ARM
Nuevos Quelantes de Potasio

- Betablogueante




Nuevos quelantes de potasio... ¢son coste-efectivos?

RECOGNIZE |l real-world evidence study: Does long-term sodium zirconium cyclosilicate (SZC)
therapy affect medical costs in patients with hyperkalemia?

Fillad ant ST €
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v No SZC therapy during follow-up .
: . . *Mean cost per patient
Long-term outpatient SZC treatment was associated with during 6m follow-up
9
reductions in medical costs compared with no SZC therapy m, months

Agiro A et al. Clinicoecon Outcomes Res. 2023;15:691-702.



Estrategias para prevenir hiperpotasemia y

lograr sinergia

*ISGLT2

SGLT2 inhibitors Placebo
Events per 1000 Events per 1000 Hazard Ratio
n/N patient-years n/N patient-years (95% CI)

CANVAS Program 137/5795 8.2 85/4347 9.2 —a— 0.89 (0.67, 1.17)
CREDENCE 121/2202 21.6 154/2199 27.9 —a— 0.77 (0.61, 0.98)
DAPA-CKD 159/1455 56.9 179/1451 65.3 — 0.88 (0.71, 1.09)
DECLARE-TIMI 58 53/8582 1.6 78/8578 2.3 —a— 0.67 (0.47, 0.95)
EMPA-REG OUTCOME 216/4687 17.2 124/2333 20.5 —— 0.83 (0.67, 1.04)
VERTIS CV 291/5493 18.7 157/2745 21.2 —i— 0.90 (0.74, 1.09)
Overall 2 2 0.84 (0.76, 0.93)
(”=0.0%; Preterogeneiy=0.71) P<0.001
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Favors SGLT2 inhibitors Favors placebo’

Figure 1. Effects of SGLT2 inhibitors on serious hyperkalemia (central laboratory-determined serum potassium >6.0 mmol/L).

Neuen BL et al. Circulation. 2022;145:1460-70.



Estrategias para prevenir hiperpotasemia y

lograr sinergia

B Discontinuations By Treatment Allocation Over Time
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Bhatt AS et al. Eur J Heart Fail. 2021 Sep;23(9):1518-1524.



Estrategias para prevenir hiperpotasemia y
lograr sinergia

* iISGLT2 + H‘ %Jf

* Sacubitrilo/valsartan | H H %%

T I
-0.1
Placebo 2.5mgq.d. 5mgq.d. 10 mg q.d. 5mgb.id. Spironolactone
BAY 94-8862
e Visit4, n 61 58 61 62 57 57
e Flnerenona Vsiten 55 58 60 o 55 53
Visit 7, n 57 56 60 59 53 51

Chaudhry MS et al.JAMA Cardiol. 2017;2(1):79-85.



Conclusiones

* La hiperpotasemia debe ser considerada una COMORBILIDAD
INDEPENDIENTE.

* Los nuevos quelantes del potasio nos permiten evitar la retirada y
optimizar los farmacos que modifican el prondstico en IC.

 Existen estrategias farmacoldgicas que permiten incrementar la
proteccion renal y cardiovascular, al mismo tiempo que reducen el
riesgo de hiperpotasemia.
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