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Non-ACE pathways

Non-RAS stimulators
= -~ ~

5 \ Aldosterone Aldosterone Synthase
Synthase Inhibitors
ACEI ARB = 2 Inhibitors
otensin
* *m b RacoNGE Aldosterone
chln AcE ARB

AT1 Arz
Vasoconstriction NO
Hypertrophy Antiproliferation
Proliferation Vasodilation
“Trorepinephrine
T thirst . MRA
T sodium retention Vessels/Heart

T PAI-1 T NAD(P)H
1 oxidation

CNS/ANS

Central sympathetic drive
Hypertension

L Heart rate variability
L8RS

+ Myocardial NE uptake

Na’ retention
K* depletion
* Microalbuminuria

Endothelial dysfunction

T Adhesion molecules

T Vascular inflammation
T Fibrosis

* Hypertrophy

T Platelet activation
PAL-1, thrombosis

Hypertension

Systolic + diastolic heart fallure
Ischaemicevents

Progressive heart failure

Sudden cardioc doath

F. Zannad et al. MRAs for HF-REF. EHJ 2012
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Aldosterone Cortisol + ROS

t ke

Endothelial dysfunction ‘ ‘

# Nitric oxide bioavailability Fibrosis Electrolyte imbalance: \

¥ Fibrinolysis Apoptosis K+ Mgt

Decreased compliance Inflammation Nat and H,0 retention

Microvascular dysfunction Hypertrophy Proteinuria t Local RAAS
Perivascular fibrosis Coronary vasoconstriction* Glomerular injury 1 SNS

Systemic vasoconstriction* Decreased inotropy* Renal vasoconstriction® Autonomic dysfunction®

Albaghdadi et al. Mineralocorticoid receptor antagonism. EHJ 2071
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Q@ Guias Clinicas
Management of HFrEF

To reduce mortality - for all patients

MRA
DN

IC FE ligeramente reducida (FEVI 40-49%): llb C

VAN

IRC
K+ >5 mmol/L

Hospitalizacion por IC
Muerte
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EPHESUS

40 o 0.008 IAM + DVI severa (<40%) con IC y/o D
. . 354 RR=0.85 (95% Cl, 0.75-0.96) Mortalidad total
30-
@ EVldenC|a _ Mort CV+ Hosp CV

25+ Placebo

Eplerenone

1.00- Mortalidad total

Cumulative Incidence (%)
?

0.95+ W (M SUblta, |C) 5+
_ ; 0
0.90 + 0 é é é II?_ 1|5 ]IS ?_Il 2|4 ZI? 3|0 3|3 3|6
0.85- i H oS plta I IzaCIO' n IC ‘ Months since Randomization
No. at Risk
T 0.80- Placebo 3313 3064 2983 2830 2418 1801 1213 709 323 99 2 0 0
= : Eplerenone 3319 3125 3044 2896 2463 1857 1260 728 336 110 0 0 0
c
L?J 0.75 A
b
S o070- ) £ 1007, Hazard ratio, 0.63 (95% CI, 0.54-0.74)
= Spironolactone E Pec 0001 .
2 o065 3 o 50 ’ EMPHASIS trial. NEJM 20717
@ - i
o o =
2 o0l ) £ s n=2.737, FEVI < 35%, NYHA I,
32% 3 5 eplerenona vs. placebo
0.55+ Placebo 'E & 40+
T ; Placebo
0.50+ é E 10
0,45 £% Mortalidad CV
" - 5 20
1, E Eplerenone +
U'Uu | I | I I 1 1 | | 1 I | 1 ;E E
0 3 6 9 12 15 18 21 24 27 30 33 36 E.'- 10+ 37% . ) .,
Months g Hospitalizacion IC
No. AT Risk 0 i i |3
Placebo 841 775 723 6786 628 592 565 483 379 280 179 92 36 Years since Randomization
Spironolactone 822 766 739 698 669 639 608 526 419 316 193 122 43
Mo. at Risk
Placebo 1373 245 512 199
Eplerenone 1364 925 562 232 |

RALES trial. NEJM 1999

n=1.663, FEVI < 35% con IC severa, espironolactona vs. placebo
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Table I RALES vs. EPHESUS
RALES EPHESUS
Patients MNYHA Class -1V 3—14 days post-AMI
Chronic HF (class [V with HF/REF and/or
wiin 6 months) oM
Mean EF 25.6% Mean EF 33%
Intervention Spironolactone Eplerenone
Mean dose 26 mg/day  Mean dose 435 mg/
day
Revascularization
Follow-up 24 months 16 months
Stunning/viability ! +++
All-cause —30% —15%
mortality
Progressive HF —36% NS
SCD —29% —21%
Re-hospitalization —35% —23%
Creatinine NS +0.06 mg/dL
Hyperkalaemia +2%° +1.6%"
ACE-I/ARBs BE%
Beta-blockers 75%
Diuretics 60%

F. Zannad et al. MRAs for HF-REF. EHJ 20172
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Key exclusion criteria and monitoring procedures in major mineralocorticoid receptor antagonist heart failure

Other relevant
exclusions

Monitoring schedule

Dose adjustment

Potassium-sparing
diuretics
Oral potassium

supplements (unless

hypokalaemia,
K = 3.5 mmol/L)

At weeks 1 and 5, and every
4 weeks for first 12 weeks,
then every 3 months for
1 year, then every 6 months
thereafter

Decrease dose to 25 mg every other
day for hyperkalaemia, but dose
adjustment of other medications
encouraged first

Potassiume-sparing
diuretics

At 48 h after initiation; at 1,
4, and 5 weeks; then every
3 months thereafter; and
within 1 week after any
dose change

Dose reduced or temporarily
discontinued for serum potassium
=55 mmoll, until it fell below
this value

Table |
trials
Trial Major exclusions
Renal Potassium
exclusions exclusions
RALES? SCr=25mg/dL  =5mmollL
(221 wmolll)
EPHESUS® SCr=25mg/dL  =5mmollL
(221 pmolll)
EMPHASIS-HF' eGFR = 30mL/ =5 mmolL

minf1.73 m*

Potassiume-sparing
diuretics

At 4 weeks, then every
4 months thereafter

Within 72 h of a dose
adjustment due to
hyperkalaemia

Decrease dose for potassium
5.5-5.9 mmol/L

Withhold drug for serum potassium
=6 mmol/L, and restart when
potassium < 5 mmollL

Table 2 Comparison of study populations

Trialldrug N NYHA class Mean lschaemic  Background therapy (%) Placebo NNT (to
HANAY (%) LVEF Aetiology ACEIor : Beta-hlndmr e CRT : ICD Mortality save 1 life
(%) (1-year) (%) in 1 year)
ARB
RALES? and 1663 05/72/27 256 + 67 55 95 11 nfa nfa 273 9
spironolactone
EPHESUS® and 6642  90% with HF 33+ 6 100 86 75 nfa nfa 136 50
eplerenone symptoms
EMPHASIS-HF' 2737 100/0/0 262 + 46 697 94 B6.6 28 13 71 51
and eplerenone
l\, 4 BELLVITGE B2 UUNIVERSITAT o
HOSPITAL IDI £
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& Evidencia en IC FE preservada

&
A Primary Outcome
3 |
o
e Placebo
wessss Spironolactone
S Americas
go'
=
«
0
[
& o
(\! -~
o . . . . L4
5 Criterio: hospitalizacion
ot (TN : .,
Mas jovenes
Menos comorbilidades
8.
O T T 1
0 2 4 6
Years
Number at risk
Americas (P/S) 880885 459518 178/209
Russia/Georgia (P/S) 842/836 646/650 403/405

Pfeffer MA et al. Regional variation in patients and outcomes in the Treatment of Preserved Cardiac Function
Heart Failure With an Aldosterone Antagonist (TOPCAT) trial. Circulation. 2015
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videncia en IC FE

<
a

reservada

Mean %
Study ID difference in ight
E/e’ (95% Cl) weig
i
Mak (2009) —_— -1.70 (-3.35, -0.05) 4.47
Deswal (2011) - -3.00 (-5.02, -0.98) 299
Edelmann (2013) - -1.40 (-1.91, -0.89) 46.45
+
Kurrelmeyer (2014) ! -2.00(-3.51, -0.49) 5.32
Shah (2015) —i -0.20 (-1.44, 1.04) 7.89
i
Kosmala (2016) —_— -1.40 (-2.28, -0.52) 15.76
'
!
Upadhya (2017) —_— -1.10 (-2.36, 0.16) 7.68
.
Kosmala (2017) —_— -1.30 (-2.44, -0.16) 9.44
Overall (I-squared= 0.0%, p=0.437) O -1.37(-1.72,-1.02) 100.00
Test for overall effect: Z=7.66 (p<0.001) !
NOTE Weights are from random effects analysis 3
T - T
-5.02 502
Favors MRA Favors Control
r
L}
Mean
Study ID difference in %
LVEDD (95% Cl) weight
Mottram (2004) - -0.50 (-3.01, 2.01) 5.01
Deswal (2011) -1.00 (-3.01, 1.01) 7.81
Edelmann (2013) I — -110(-1.88,-0.32) 5217
Kosmala (2016) — -0.30 (-1.25, 0.65) 35.00
Overall (I-squared= 0.0%, p=0.632) 0.78(-1.34, -0.22) 100.00

Test for overall effect: Z=2.72 (p=0.006)

NOTE Veights are from rardom efleces anasyses

Kapelios et al. Heart Fail Rev (2079)
9 ensayos, N=1764

301

Favors MRA

Favors Control

301

Mean %
Study ID difference in 3
E/A (95% C1) weight
Mottram (2004) —_———— -0.03 (-0.15, 0.09) 11.07
!
Mak (2009) 0.03 (-0.20, 0.30) 2.78
Deswal (2011) . -0.07 (-0.44, 0.30) 1.10
Edelmann (2013) —— -0.03 (-0.09, 0.03) 46.13
Kurrelmeyer (2014) ‘ -0.20 (-0.55, 0.15) 123
Shah (2015) _‘°'_T -0.14 (-0.24, -0.04) 13.91
Kosmala (2016) — 0.05 (-0.09, 0.19) 7.83
Upadhya (2017) —— -0.03 (-0.13, 0.07) 15.95
Overall (I-squared= 0.0%, p=0.491) O -0.04 (-0.08, -0.00) 100.00
Test for overall effect: Z=2.00 (p=0.046) .
NOTE. Weights are from random effecls analysis i
i "
- 552 o 552
Favors MRA Favors Control
Mean
Study ID difference in %
LAVi (95% CI) weight
Mak (2009) : l -2.30(-10.41, 5.81) 0.94
Edelmann (2013) — -0.50 (-1.56, 0.56) 50.48
-
Kurrelmeyer (2014) e -0.20 (-2.98, 2.58) 7.89
Kosmala (2016) . -1.90 (-3.58, -0.22) 21.09
Kosmala (2017) _._: -2.20 (-3.94, -0.46) 19.61
Overall (I-squared= 3.1%, p=0.389) @ -1.12(-1.91,-0.33) 100.00
Test for overall effect: Z=2.79 (p=0.005) '
NOTE Weights are rom random eflects anatytis :
T - T
04 ° 104
Favors MRA Favors Control
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v" Reduccion muerte subita

¢? Remodelado cardiaco inverso

Table 2

MRA Placeho Risk Ratio Risk Ratia Myocardial scintigraphy and echocardiography findings at baseline and after 6 months
Study or ﬁlwm Bvenis Tolal BEwvents Total Weight M-H Random, 95% Ci M-H, Random, 95% CI Parameter Placebo Spironolactone p Value ANOVA*
1.1.1 Eplerenone (n =79 (n =179
Swedbeny 2012 % 9N 40 BA3 16.1% 0.1 [0.37, 0.99) — ] i Sy - - Iy =
Tsutsui 2018 FTT 2 110 23%  1.98[0.37,10.60] : — B EdofSudy  pVewe  Busine  FndofSudy  pVa
Subtotal (5% CI) 1022 903 18.5% 0.83 [0.30, 2.30] -—-—- ale . single photon emission
Tuml mﬁ r’ q'z chf‘i?,llﬁ::xl;?:?ﬂ?::y 354 +10 34610 0.5 352+07 39.1 +35 0.01 <(0.001
Heterogeneity, Tau®= 0,31; Chit= 1,77, di=1 (P = 0.18); = 43% fraction (%)
Testfor overall effect Z= 037 (P =0.71)
1.1.2 Finerenone n=168, FEVI < 40%, NYHA I-Il, espironolactona vs. placebo
Fllippatos 2021 82 2593 117 2620 26.0% 0.71 [0.54, 0.83) ——
Subtotal (95% CI) 2593 2620 26.0% 0.71[0.54, 0.93) -> Vizzardi E, et al. Am J Cardiol. 2070
Total events 82 117
Heteragenaity: Mot appilcable
Testfor overall effect 2= 2.44 (P = 0.01) . ) . .
Table 2. Baseline and Changes Over 36 Weeks in LV Volumes and Function (Table view)
1.1.3 Spironolactone
Gan 2007 13 5@ 24 58 136% 0.54 0,31, 0.98) —— :
Meefs 2020 58 1111 48 1117 212%  1.19(082,1.72 e Baseline (Mean:SE) A Week 36 (Mean=SE)
Pretorius 2012 W 147 40 147 207% 0.95[0.65,1.39)
Sublotal (85% CD 1316 1322 555% 0891060, 133 - Eplerenone (n=117) | Placebo (n=109) | Eplerenone (n=104) | Placebo (n=89)| P*
Total avents 100 113
Heterogeneity: Tau®= 0.08; Ghi"= 5.20, df= 2 (P = 0.07); = 62% LVEDVI, mLim? 167.0 (4.41) 161.7 (4.49) -3.7(1.76) -18(239) | 048
Testfor Il effect Z=0.56 (P = 0,58)
e WVESVI, mUm2 | 1243(3.94) 119.9(3.97) ~5.1(1.47) -30(187) |035
Total (95% CI) 4931 4935 100.0% 0.81[0.62, 1.05] - -
Tatal events 220 72 LVEF, % 26.2 (0.64) 27.0(0.56) 1.8 (0.37) 14(041) (047
Heterogeneity: Taw®= 0.05; Chi*= 1007, df= 5 (P = 0.07); P= 50% I|:| r IZI'LE IZI'li- il 5' r IZI=
Tastfor overall effect: Z= 18T (P =013} : ’ '
Testfor subaroun differences: Chi'= 0.89. df=2 (P= 0.64). P = 0% e
Figure 1. Effect of mineralcorticoid recepior ag onists comparad with placebo on the risk for new-onset atrial fibnllation.
. . . n=226, FEVI < 35%, NYHA II-lll, eplerenona vs. placebo
Bapoje SR, et al. Circ Heart Fail. 2013 Mar,6(2):166-73, s °t iy /‘; vy P
elson JE et al. Circ Heart Fall.
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Diabetes

e 2 eplerenona.

e Reduccion significativa del riesgo de muerte CV u hospitalizacion por IC.
e Espironolactona puede aumentar hbAlc, pero no se encontrd esta asociacion con

>30

e Riesgo de hiperK+ aumentado a menor eGFR

e Beneficio en reduccion mortalidad CV y hospitalizacion por IC en pacientes con eGFR

e Reduccidn significativa del riesgo de muerte CV u hospitalizacién por IC.
e Posible reduccion de FA de novo con eplerenona

Obesidad

e Reduccion significativa del riesgo de muerte CV u hospitalizacion por IC, con posible
aumento de la eficacia en pacientes con aumento de la circunferencia cintura.

|
]
]
|

Salut/ i

Bellvitge
Hospital Un|ver3|tar|

Chow et al. Curr Heart Fail Rep. 2021
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Remodeling Vg:gig:'l'ar
Myocardial Comea:tﬁve
Infarction
Failure
Atherosclerosis End-Stage
and LVH / Dl;l:.art
4 ase
‘*'-< and Death
Risk .’"'.’.:’?'
Factors ;' ’QI Death
- ‘OMAG"
Pitt et al. MRASs in patients with HF. EHF 2017
) Generalitat Bellvitge 1
1Y, de Catalunya Sal Ut/ ||||| Hospital Umversr[an é/::ff'—(q

. Reduccion mortalidad y hospitalizacion por IC

Mejoria sintomatica

Reduccion de la muerte subita

Reduccion de la FA

Remodelado inverso

Igual eficacia en comorbilidades

IC FE preservada. mejoria parametros eco y funcionales.

Tendencia a disminucion hospitalizacion por IC

o

i
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.ll Adecuacion a las recomendaciones guias

Logro de la dosis objetivo en los tratamientos farmacoldgicos recomendados en pacientes ambulatorios con fraccion de eyecdon reducida

Alcanzan dosis objetivo No alcanzan dosis objetivo Razon para no alcanzar dosis objetivo
ARM (905 pacientes) 213 (23.5) 692 (76.5) Todavia en fase de titulacién 185 (26,7)
Hiperpotasemia 72(104)
Empeoramiento disfuncion sexual B4(121)
Ginecomastia 4 (06)

<Otros/desconocido 347 (501) 2

Contraindicado (n=T72; 4,7%)
* Hiperpotasemia (m=21; 29,2%)
+« Disfuncion renal (m=49; 68,1%)
« Otro (n=2;2 8%)
Mo tolerado (n=239; 2,6%)
* Hiperpotasemia n=13;333%)
* Empecramiento disfuncion renal (n=13; 33,3%)
* Ginecomastia (n=0; 0,0%)
+ Otro (n = 13; 33,3%)
Infratratamiento real (n=290; 19,0%)
N=2800
1506 27 hospitales Espaia
FEVI <40% M.G. Crespo-Leiro et al. / Rev Esp Cardiol. 2015
MM Generalitat S | -t/ ||| Bellvitge "3l periviTar B UNIVERSITAT
o IDI :
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.ll Uso suboptimo

100,00%

91.70%

90,00% 88.20% e
88.5& 87.80% \

o \

70,00%

Yx

: 67.80%
60,00% 3%

/

50,00%
40,00 —2210% B

34.80%
3
30,00% -

N s
/ 23.90% ©
20,00% 21.40%

5.50%

g™

1.60%

0,00% 1] i i 4.80% i 5.60%

2,30%
SWEDE-HEART (2003) IMPACT-RECO (2007) SWEDE-HEART (2012) Poelzl et al (2014) ESC-HF-LT  (2017)

Linx (2018)

~—~ARNI
~@-ACEl+ ARB
-8-88
~i=MRA
vabradine
~@—CRT

—o—IiCD

Target dose

F. De Frutos et al. ESC Heart Failure 2020
N= 1056 IC FE r
14 hospitales Catalufia

m Generalitat
Ji de Catalunya
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MRA - ARB
Graph area
== Overall 4.1%
=l Tertiary 5.2%
== Secondary 5%
i Primary 1.7%
Wabradine ~ ARNI
Beta
Blockers
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A All=Cause Hospitalizations B Cardiovascular Hospitalizations C Heart Failure Hospitalizations

P = 0.0140 P=0.0144
5 P = 0.0041 * 25
EL ‘ 2.0 ‘
i
3= ‘ 1.5+
2 1.0+
'
L | L | D'm | |
(+) ON MRA
D Sarvival
100~
E _“..'-H-
B
£ P =0.0184 38% ARM al alta
= - . . o s Ve .
" 1/3 discontinuacion (mayoria hiperk+)
g
=
u | | | | | | | |
0 500 1000 1500 2000
m— 1) ON MRA 70 49 19
(=) OFF MRA 35 24 5

Days

JM. Duran et al. ESC Heart Failure 2020
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(1) Efectos adversos

1]

39.098

Baja incidencia pivotal trials (>5.5) Reducen efecto activacion RM a nivel renal
Sobretodo FG <60 ml/min Aumento diuresis (resistencia diuréticos)
Beneficio CV mantenido Atenuan desarrollo nefropatia vasomotora

= - UNIVERSITAT oe
|- BARCELONA
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Unadjusted Hazard Ratia

Generalitat
de Catalunya

Baseline potassium levels in mmol/L

Potassium (mmol/1)

—a—Age (years)
—8—Aortic StEnosis
—a—BM| (kgfm?)
COPD
—a—EF 40-50 vs <40
—8—EF >50 ws <40
—— e nal dysfunction
——P\D
—&—Prior stroke/TIA
——<3vs [4-5)
—o—[3-4)vs[4-5)
—8—[5-55)vs [4-5)

—8—25.5vs [4- 3]

P-value
101
3 =0.001
1,83
. 0.001
0,497
| 0.001
1,38
S 0,002
0,95
— 0.040
1,36
I <0.001
1,99
_——— 0.023
1,30
" 0.005
1,43
[ — 0.036
2,90
1,00
el —
1,16
————————
1,81
1 2 3 4

Odds ratio [95%:C1)

P. Rossignol et al, Interplay between hyperkalaemia, RAASI use and clinical outcomes, EJHF 2020
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ﬂ HiperK+

B Yes (313; 51.3%)
ot e atd /" Caused hyperkalemia
Yes (610; 92.1%) [—— % ’ \ (32: 12.5%)
achieved ()
Still in dose-titration
MRA therapy phase (40; 6.6%)
(n = 662)
», Contraindicated (5; 11.1%) I_ Eﬂ‘“ﬂ‘{é %"‘?‘m
No (52; 7.9%) \
Not tolerated (11; 21.29% ) (2: 18.2%)

No relacion hiperK+ con rehospitalizacion o muerte

Crespo-Leiro et al. Rev Esp Cardiol. 2079
N=5242 Espaia

M Generalitat S / ||| Be”VIt e FELLVITCE E®= UNIVERSITATs:
Y, de Catalunya al Ut | | Hospital Un|ver3|tar| \h(' HOSPITAL % IBDEILL BARCELONA

EN XARXA



19

[X) Efectos adversos

39.098

Seleccidn cuidadosa del paciente
Monitorizacion seriada K+ y funcién renal

Patiromer y ZS9

Finerenona

MM Generalitat S / ||| Bellvitge
1Y, de Catalunya a|Ut | | Hospital Umversr[an

Recomendaciones ESC guidelines :
1y 4 semanas tras inicio o modificacion dosis
Repetir a las 8 y 12 semanas
Controles cada 4 meses

Precaucion si:
K+ >5 mmol/L
Creatinina >221 mmol/L o FG <30 ml/min
Interacciones medicamentosas
“Sustitutos sal”
STOP: K+>6 /creat >310 /FG <20

Inhibicién de SGLT2 ¥ . N L
¥ blogueo de SRAA A = Potencial para la nermalizacion de la presion intraglemerular

%- ﬁ % «  Reduccién aditiva de |a presion intraglomerular (7)
Vasomodulacion = Potencial para nefroproteccién a largo plazo (7)
aferante y vascdilalacidn
eferante
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Inhibition of
Finerenone inflammation and
fibrosis

Finerenona

Modest effects on
blood pressure
. ARTS-HF trial
ARTS trial
. Study period - Foliow up N
0.40 1: Eplerenone (n = 207) :
Ub - 2: Finerenone 2.5—5 mg OD (n = 162)
o B 3: Finerenone 5—10 mg OD (n = 157)
B Visit4 o 4: Finerenone 7.5—15 mg OD (n = 158)
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Finerenona

FIDELIO-DKD trial

finerenona lower risks of CKD
progression and CV r events

A Primary Composite Outcome

100~ 40~ Hazard ratio, 0.82 (95% Cl, 0.73-0.93)
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B Sustained Decrease of 240% in the eGFR from Baseline
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C Kidney Failure
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D Secondary Composite Outcome
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Eventos CV

Placsbo =
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Time to CV death, non-fatal MI, non-fatal stroke, or HHF
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FIGURE 2 Cumulative Incidence of Cardiovascular Death or Hospitalization for Heart Failure According to Baseline SBP Categories

FIGURE 3 Adjusted HR for Clinical Outcomes According to SBP Categories
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Conclusiones:

v" Evidencia clara en IC FE reducida e IC post IAM
v Reduccion mortalidad y hospitalizacion por IC
v Mejoria sintomatica
v" Evidencia en pacientes seleccionados con IC FE preservada
v Reduccion mortalidad CV, muerte subita y hospitalizacion por IC
v" Efectivos en pacientes con comorbilidades
v" Margen para mejorar: uso suboptimo
v' Efectos adversos:
v Aunque no se asocian a peor pronostico, mayor riesgo de discontinuacion

v Nuevos farmacos reducen riesgo: iSGLT2, finerenona, patiromer, ZS9.
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