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1. DEFINICION Y DIAGNOSTICO DE INSUF. CARDIACA

Definicion académica-fisiopatologica:
Corazdn con alteracion estructural o
funcional que es incapaz de cubrir las
necesidades metabdlicas del organismo, o
que lo hace subiendo PCP

Weakened
heart muscle

cannot pump

Normal Heart Heart Failure

BN cnough blood.

Definiciones hemodinamicas:
Gasto cardiaco reducido y/o
Aumento de presiones intracardiacas

‘r'n Hospital Universitario
. General de Villalba

Definicidn clasica con utilidad clinica:
Conjunto de criterios mayores y menores

Criterios de Framingham

para el diagndstico de insuficiencia cardiaca

Mayores ol Menores

Ingurgitacién yugular Disnea de esfuerzo

Reflujo hepatoyugular Derrame pleural

Disnea paroxistica nocturna Tos nocturna

Estertores crepitantes Taquicardia (>120 lpm)

Edema agudo de pulmén /= Hepatomegalia
3 Edema de miembros

Cardiomegalia
inferiores

Tercer ruido

Aumento de presion venosa

Pérdida de peso (>4,5 kg) tras tx

Definiciones practicas / ensayos clinicos:
NTproBNP en la definicion



INSUFICIENCIA CARDIACA

DISNEA: DIAGNOSTICO DIFERENCIAL FRECUENTE Y COMPLICADO:
EPOC, DEPRESION, OBESIDAD....

cm Hospital Unuvevs-lagno
General de Villalba



= 2

DISNEA DE LA INSUFICIENCIA CARDIACA en CONSULTA

ELEVACION DE PRESION INTRACARDIACA

A.lzda. “Termostato”

ONDA P del ECG

RX TORAX
ECOCARDIOGRAMA
NTproBNP

CATETERISMO DERECHO

".n Hospital Universitario
General de Villalba
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DIAGNOSTICO CLINICO
Los sintomas y signos por si solos son insuficientes para establecer el diagndstico de IC

CLINICA :
VALOR PREDICTIVO POSITIVO BAJO

Criterios de Framingham

para el diagndstico de insuficiencia cardiaca

Mayores Menores
Ingurgitacion yugular <~ Disnea de esfuerzo
Reflujo hepatoyugular Derrame pleural TABLA 6. Valor diagnéstico de diversos datos
" o clinicos en la insuficiencia cardiaca sistélica
Disnea paroxistica nocturna Tos nocturna
/" Sensibilidad Especificidad VPP VPN
Estertores crepitantes - Taquicardia (>120 Ipm) (%) (%) %%) (%)
Edema agudo de pulmén Hepatomegalia Disnea de esfuerzo 100 17 18 100
B Ortopnea 22 74 14 83
Cardiomegalia Edema de miembros Disnea paroxistica nocturna 39 80 27 87
' inferiores Historia de infarto de miocardio 59 86 4 92
Tercer ruido Historia de edemas 49 47 15 83
Ingurgitacion yugular 17 98 64 86
Aumento de presion venosa Crepitantes pulmonares 29 77 19 85
4 Ritmo de galope 24 99 77 87
Bosacicbind s il s Edemas en la exploracion 20 86 21 85

VPN: valor predictivo negativo; VPP: valor predictivo positivo
Tomada de Davie AP et al™,

c- Hospital Universitario Rev Esp Cardiol. 2022;75(6):523.e1-523.e114
e General de Villalba



Universal definition

Criterios de Framingham

para el diagnéstico de insuficiencia cardiaca

Mayores
Ingurgitacién yugular
Refujo hepatoyugular

Disnea paroxistica nocturna
e

Tos noctuma

Estertores crepitantes Taquicardia (>120 Ipm)
Edema agudo de puimén Hepatomegalia
Gardiomegalia Edema de miembros

inferiores

Tercer ruido

Aumento de presion venosa

Pérdida de peso (>4,5 kg) tras tx

c Hospital Universitario
— General de Villalba
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CONSENSO

/Symptoms and/or signs
1 of HF caused by a
structural and/or
functional cardiac
abnormality

DEFINICION UNIVERSAL DE INSUFICIENCIA CARDIACA

corroborated by atEIeast one of the following

A 4
a ™

Elevated natriuretic
peptide levels

A =
3 or
i ™)
Objective evidence of
cardiogenic pulmonary or
systemic congestion

A =

Figure 1 Universal definition of heart failure (HF).

Ademas de signos/sintomas:
constatacion de congestion

N e

£
NTproBNP ppéi

European Journal of Heart Failure (2021) 23, 352-380



INSUFICIENCIA CARDIACA.
DIAGNOSTICO CONGESTION - NUEVAS HERRAMIENTAS

IC. DERECHA N IC. IZQUIERDA
VExUS

Sin congestion 2> Congestion severd
D

ECO PULMONAR. LINEAS B

VExUS =0 VEXUS =1 VEXUS =2 VExUS =3

vo R ,w jt.q [

i LINEAS

v 4 " o' A
PLER: Patrén E 'y E/e’

Cal125

Punto de corte: 35U /ml. Diferencias BNP:: estable y lento. No se N VvV NN
modifica con edad y enfermedad renal e’ e
‘ E/e” 15-20 E/e” >20
NTproBNP

European Journal of Heart Failure (2021) 23, 1445-1457

aUniuUrar Uve vilniainoua
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ALGORITMO DIAGNOSTICO DE INSUF CARDIACA ESC 2021
SE DESPRENDE DE LA DEFINICION

T.A. McDonagh et al./Rev Esp Cardiol. 2022;75(6):523.e1-523.e114
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Symptoms and/or signs
of HF caused by a
structural and/or [
functional cardiac
abnormality

corroborated by atEIeast one of the following

I osi e SO a I
v S} osi hn:ys:ud:s:on::d‘m:em:NPlBNP
- s > *
[
Elevated natriuretic @ (T
peptide levels 51
A =)
or

' >y

Objective evidence of
cardiogenic pulmonary or
systemic congestion

A =

Figure 1 Universal definition of heart failure (HF).

“_- Hospital Universitario
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ALGORITMO DIAGNOSTICO DE INSUF CARDIACA

“Ante un paciente con sintomas o signos sospechosos”

T.A. McDonagh et al./Rev Esp Cardiol. 2022:75(6):523.e1-523.e114

parala rdl

!

Sospecha de IC
= Factores de rit
- Sintomas y/o signos
- ECG anormal

!

NT-proBNP = 125 pg/ml o
BNP = 35 pg/ml

sTi o si hay fuerte sospecha de IC

¥ ©sino se dispone de NT-proBNP/BNP

Ecocardiografia

1

poco

!

Considere otro diagnéstico

1
Si
-
IC confirmada
Defina el fenotipo de IC con base en la
medicién de la FEVI

)

=40% 41-49% =50%
(C-FEN | | (HFmrEF) | (IC-FEq)

1 J

Determine la etiologia e
inice el tratamiento

Hospital Universitario

General de Villalba
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NT-proBNP >125

ECOCARDIOGRAMA

Rev Esp Cardiol. 2022;75(6):523.e1-523.e114



ECOCARDIOGRAMA: valora congestion y...

1.ldentificacion de la anomalia y clasificacion segun fenotipo - FEVI

Definiciones de la insuficiencia cardiaca con fraccion de eyeccion reducida, ligeramente reducida y conservada

Tipo de IC IC-FEr IC-FEIr IC-FEc
Criterios 1 Sintomas + signos® Sintomas + signos® Sintomas + signos®
2 FEVI < 40% FEVI 41-49%° FEVI > 50%
3 - - Evidencia objetiva de anomalias cardiacas estructurales o funcionales compatibles con

disfuncion diastolica o altas presiones de llenado del VI, incluidas las concentraciones
elevadas de péptidos natriuréticos®

2.Etiologia

‘.’:m Hospital 1_Jn-'..--vnv'..v_vn~- g
General de Villalba Rev Esp Cardiol. 2022;75(6):523.e1-523.e114
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INSUFICIENCIA CARDIACA. CLASIFICACION CLASICA por FEVI
SISTOLICA vs DIASTOLICA

s —r— - Ll Parameter® Threshold
YSTOLIC DIASTOLIC ; 2 >
— ODYSFUNCTION DYSFUNCTION LV mass index >95 g/m” (Female), >115 g/m" (Male)
_ Relative wall thickness >0.42

LA volume index® >34 mUm? (SR)

E/e’ ratio at rest® >9

NT-proBNP >125 (SR) or

BNP >365 (AF) pg/mL
>35 (SR) or
>105 (AF) pg/mL

PA systolic pressure >35 mmHg

TR velocity at rest® >2.8 m/s

“- Hospital Universitario

General de Villalba



CARDIOPATIA ISQUEMICA.

IAM

ENFERMEDADES
VALVULARES
Insuficiencias mitral-adrtica

MIOCARDIOPATIAS
M.Dilatada
Displasia

TOXICOS
QUIMIOTERAPIA
FARMACOS
NUTRICIONAL
MIOCARDITIS

a-05
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INSUFICIENCIA CARDIACA. ETIOLOGIA
SISTOLICA  vs DIASTOLICA

VENA A SR IOK AT AA VENA CHRA S IOE

DIASTOLIC
DYSFUNCTION

AT I 0 Al LT A ) A

VIRA CO

NG00

1TOMACO

Hospital Universitario

General de Villalba

MIOCARDIOPATIAS PRIMARIAS
M.Hipertrdéfica
M.Restrictiva

HIPERTROFIA SECUNDARIA
Enf valvulares. E.Adrtica
Enf congénitas

HTA

ENFERMEDADES DEPOSITO
Amiloidosis

C.ISQUEMICA
IAM-angina

ENF. PERICARDIO



EN SISTEMA CARDIOVASCULAR TODO ESTA INTERCONECTADO...
Cada vez mas importante INFLUENCIA EXTRACARDIACA

¢QUE PASA SI
HAY PROBLEMA
AQUI?

cm Hospital Unuvevs-lagno
General de Villalba
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EN SISTEMA CARDIOVASCULAR TODO ESTA INTERCONECTADO...
Cada vez mas importante INFLUENCIA EXTRACARDIACA

¢QUE PASA SI HAY
PROBLEMA AQUI?

cn Hospital Universitario
General de Villalba
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PATOLOGIA PERIFERICA PUEDE AFECTAR AL COMPONENTE CENTRAL
COMORBILIDADES

Alt. difusiéon
y perfusion
pulmonar

Disfuncion
renal

erimysium o

~  Disfuncion
. endotelial

Metabdlismo

Stress

oxidativo

“. Hospital Umvevsuln.ruo
General de Villalba
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EN SISTEMA CARDIOVASCULAR TODO ESTA INTERCONECTADO...
INFLUENCIA EXTRACARDIACA

¢QUE PASA SI?

FISTULAS AV
PAGET
ENF.OSEA-HMT
ANEMIA
HIPERTIROIDISMO
OBESIDAD

BERI-BERI- DEF TIAMINA

Hospital Universitario

General de Villalba
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CLASIFICACION DE LA INSUFICIENCIA CARDIACA

IC- FEVI DEPRIMIDA IC- FEVI PRESERVADA

‘r" Hospital Universitario
- General de Villalba
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RESUMEN DIAGNOSTICO DE INSUF CARDIACA

T.A. McDonagh et al./Rev Esp Cardiol. 2022;75(6):523.e1-523.e114

gr. o si hay fuerte sospecha de IC
© si no se dispone de NT-proBNP/BNP

7 |

Criterios de i:ramingham

para el diagnéstico de insuficiencia cardiaca

4 Hospital Universitario
‘.'- General de Villalba

@ESc—

1 NT-proBNP  >125

2 ECOCARDIOGRAMA

Rev Esp Cardiol. 2022;75(6):523.e1-523.e114



2. ACTUALIZACION INSUFICIENCIA CARDIACA FEVI REDUCIDA

‘ P . Hospital Universitario

General de Villalba
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TRATAMIENTO
IC FEVI <40%

Hospital Universitario
e General de Villalba
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Tratamiento de la IC-FEr

ACE-I/ARNI l SGLT2

<
=

Para reducir las hospitalizaciones/mortalidad por IC — para pacientes seleccionados

Sobrecarga de volumen

Diuréticos

RS con BRI = 150 ms

Etiologia isquémica
DAI

Anticoagulacion

Para reducir las hospitalizaciones por IC y mejorar la calidad de vida — para todos los pacientes

Rehabiiilacion con ejercicio fisice

Abordaje multidisciplinario de la enfermedad

~ @ EsSc—

Rev Esp Cardiol. 2022;75(6):523.e1-523.e114
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TRATAMIENTO FARMACOLOGICO FEVI DEPRIMIDA

ARNI | IECA BB iISGLT2

SOCACAR

Iniciar dosis bajas de los 4
grupos farmacoldégicos y
aumentar progresivamente

Optimizacion del paciente

Dosis méaxima de farmacos que han

demostrado beneficio en IC* Dosis méaxima tolerada:

0 =
QVS‘?E‘.%&\“&A
< Grooo

- Frecuencia cardiaca: - Tension arterial
En Ritmo Sinusal 50-60 Ipm sistélica > 90 mmHg
En Fibrilacién Auricular 70-100 Ipm

- Funcién renal y niveles de K'
(ver efectos adversos)

* excepto empagliflozina y dapagliflozina en
los que se mantiene la dosis 10mg.
‘ '.n Hospital Universitario
General de Villalba

p-
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ESTRATEGIA DE INICIO NO ACLARADA.
...quizas ARNi / IECA y Betabloqueante

FRECUENCIA CARDIACA
ELEVADA
Betabloqueante

NORMO/HIPERTENSION
IECA / Sacubitrilo-Valsartan
Espironolactona- Eplerenona

. CONGESTION
/ SGLT2

INSUF,RENAL Espironolactona-
Betabloqueo Eplerenona
SGLT2

“e H I Uni it
“‘,n Goé‘r’;;‘rar aeésvff.rﬁc;lba European Journal of Heart Failure (2021) 23, 872—-881
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TITULACION RAPIDA - INTENSIVA.

Ensayo STRONG-HF. Titulacién precoz de los tratamientos tras insuficiencia cardiaca aguda

Hospital
discharge

o =

clinical status, laboratory values

hospitalisation %I T-proBNP concentrations

B e -
o o o]
m QQP@ Week 1 Week 2 Week 3 Week 6
| | Safety Safety Safety Safety
Main inclusion Half Half Full
criteria Int:lr?:itv optimal optimal optimal optimal
- . — GDMT* I~ GDMT GDMT GDMT Primary
- Patient with care dose dose = jose endpoint
AHF ready to be
discharged
« Noorsub- Randomized 1:1

N=1078 (1800 planned)

optimal dose
of GDMT

Pre-discharge
NT-proBNP*~ Usual
>1500 pg/mL care

Follow-up. Py
physician's usual practice

Reduccién de los reinaresos hospitalarios por IC o de la mortalidad
STRWNG-HF

Primary endpoint:
180-Day Readmission for HF or All-Cause Death

Secondary endpoints:
Change from Baseline to Day 90 in EQ-5D VAS

R
= High intensity | Usual Care | Treatment effect P value
E bad 10.7 (0.9) 7.2(0.9) 35(1'.7w©52) = 0.0001
HES
E & 180-Day All-Cause Death
= o s = = ———

= 180y ok aterence 8 1% o S High intensity care

o T e 132 po.00s T ——
b @0
© 15 3 45 e 75 w0 s 120 135 150 tes 180

Usual care.
Time since randomaaton (days)

High-intensity Care

15,2%

bty o ot ee s ()
1]

Usual Care
once 1.6%

200y st e
SIS
5 SR e <o it = I
23,3% c % = s 7 s we wm e o e e

Time since r (cays)

Mebazaa A, et al. Lancet 2022; 400: 1938-52

Seguro y mejora la calidad de vida del paciente.

Hospital Universitario

General de Villalba

2 SEMANAS. SEGURO. EFICAZ

High- I

gh group
3 None 3 None
30 Less than half of a full optimal dose B33 Less than half of a full optimal dose
0 Half to less thana fu . Half he
ACE inhibitors, ARBS, B blockers Mineralocorticoid
or ARN inhibitors receptor antagonists
el iy il

Proportion of patients (%)

Study timepoint

\ HF rehospitalization or death.“** '*

An intensive strategy of initiation and rapid
up-titration of evidence-based treatment before
discharge and during frequent and careful follow-up
visits in the first 6 weeks following a HF
hospitalization is r ded to reduce the risk of

© ESC 2023

. Lancet, Volume 400, 10367, 1938 - 1952
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TITULACION DE FARMACOS
PROBLEMAS: HIPOTENSION, CREATININA. POTASIO

K'(mEq/L)
5 5,5 6
Cr -
(mg/di) Moderada Severa
I LI L 1 L 1 LB 1 LB
2 2,5 3 3,5 4 Valorar titulacién con  En funcién del filtrado Suspender/reducir iSRAA Emergencia cuando

vigilancia estrecha. Inicio de farmacos

3 2 s e Y r— .
~ o W ol K

glomerular y etiologia
sospechada de hiperkK

se asocia a sintomas
reductores de potasio.

Cr>25 mg/d| 0 Cr> 3'5 mg/d[ 0 valorar reducir dosis
de iSRAA o iniciar quelante.
Aumento de Cr > 35% del Aumento de Cr > 100%
basal o del basal o
FGE < 30 ml/min/1,73m2 FGE < 20 ml/min Recomendaciones .
en todos los casos: Aplicar medidas para
K"' < 5’5 reducclc’)n( répldgld)d potasio
- Dieta baja en potasio. vertabia
1° Descartar - Evitar f&rmacos y otras|
i a fuentes de potasio
hipotension como (ej sal hiposédica)
causa y suspender -
farmacos que no .
aportan beneficioen  Sipersiste €l incrementoen . bersiste

insuficiencia cardiaca. ey la creatinina o el
potasio, reducir la
dosis del farmaco a

—

Titular iSRAA y vigilar

Mantener dosis iISRAA.
Valorar aumento de dosis de
farmacos reductores de potasio

2° Considerar B :
a mitad y repetir la
suspend'er otrqs analitica en Promover entrada del K* Estimular Na™/K"-ATPasa:
nefrotoxicos (ej AINES). 1-2 semanas en el espacio intracelular - Agonista 2-adrenergico (IV, nebulizado)
- Insulina (IV) % glucosa
- Bicarbonato sédico (si acidosis metabolica)
DCh -
3°Si no.épresee':’ta - Estabilizacién de la membrana - Cloruro célcico o gluconato (IV).
congestn n'_r qcur o miocardica - Suero salino hiperténico (3-5%) si hiponatremia.
suspender diurético
Aumentar la eliminacién del  Diurético de asa (IV, oral).
K . Resinas de intercambio catiénico (poliestirenosulfonato
calcico) para aumentar la excrecién de k* fecal (vo, rectal).
. Patiromero
. Ciclosilicato de zirconio sédico
‘ <~ Hospital Universitario SOCACAR2023©

General de Villalba



' €

QUELANTES
DE POTASIO

SEPARAR TOMAS DE
OTROS FARMACOS:3h

ATENCION SINTOMAS
DIGESTIVOS:

RIESGO
ISQUEMIA-NECROSIS

——

SOCACAR2023©
&-5m

Hospital Universitario

General de Villalba

i
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Presentaciones: * Dosis de inicio 8.4 g
* Sobre unidosis: 15 g de polvo  ¢/24h.
para suspension oral. * Ajustar en intervalos de 1

semana 0 mas
(presentaciones: 8.4 g,
16.89).

[Dosis méxima 24 mg]

* Frascos multidosis: 1 cucharilla
dosificada corresponde a5 g de
polvo.

Ajustar en funcion de niveles de K

(hasta 3-4 veces al dia).

Reduccion de la absorcion de Se debe dejar un intervalo de
otros farmacos: levotiroxina, unas 3 horas entre la toma
tetraciclinas, litio. de patiromer y la toma de
En caso de usar laxantes evitar Otros medicamentos orales.
los que tienen magnesio o Sepuedetomarcon
sorbitol (aumenta riesgo de alimentos.

necrosis intestinal).

s < o ¥

Zirconio

104

Poliestireno sulfonato calcico Ciclosilicato de Zirconio Soédico

Fase de correccién: 10 g, 3 veces al
dia hasta lograr normopotasemia
(normalmente 24-48 horas). Si no se
alcanza después de 72 horas valorar
otras opciones.

Fase de mantenimiento. Dosis inicial
de 5 g/24h y aumentar a 10 g/24h o
reducir a 5 g/48 h en funcién de
niveles.

Puede aumentar el pH géstrico por lo
que puede afectar a la absorcion de
medicamentos cuya biodisponibilidad
sea dependiente del pH*. (Ver pagina
anterior).

Como norma general y para evitar confusiones se recomienda espaciar 3 horas de la toma
de otros medicamentos

Inicio del efecto: 4-7h
Bajo contenido de sodio No contiene sodio.
(<23 mg de sodio por dosis).

Pacientes en didlisis:
No tiene recomendaciones
especiales.

Inicio del efecto: 1h.

Contiene 400 mg de sodio por 5 g de
dosis. Precaucién en pacientes —

congestivos.

CONGESTION

Pacientes en didlisis: administrarlo
s6lo los dias sin dialisis.

Se puede aumentar hasta 15 g. los
dias sin didlisis.

NO COINCIDIR
CON DIALISIS

Y ——— . .
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SACUBITRILO-VALSARTAN

AHA-ACC: Opcidn prioritaria

s Enalapri

nhil iton verst
ailure
art ¥ mo

sin 1
nsin-NepE YH

Angio®

reces
anexarot” “dm( .ngwﬂ o W cvihs

we co sauch w““‘“

Sacubitrilo/Valsartan
Redujo el riesgo
de muerte sbita
vs. enalapril" Tt
e, e
[HR=0,80, C1 95% 0,68-0,9%, p=0,008) deaome 2
e nsk“ms A
e
00 w“‘:"‘ ) “:“ (‘Mwn s 0 ggcd o (“",‘Z::\smuv i
r dv‘v“‘ sion am 20 :
ment, 1] P‘“\\“vv
5 m"‘ e “d\ms };,‘D‘\r o c\‘ ical \ma\swn
Enalapril
LCze96

Curva de supervivencia de Kaplan-Meier para muerte stbita,

segun tratamiento
010 T
' Enalapril
e 4 = )
HR=080(0,68-094) .~
p=0,008
0,06
004 y
ey
P
/
002 75
g4
ys
000 /J
0 180 360 540 120 900 1080 1260
Dias desde la aleatorizacion
4212 3860 2410 994
4187 389 2478 1.005

Extraido de Desai AS, et al 2015

Hospital Universitario

General de Villalba
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[ HFrEF Stage C Treatment ]

ARNI* + evidence-based
beta-blockert +
mineralocorticoid antagonist +
SGLT inhibitor
(Figures 3A-E)

! ! !

For patients with
persistent volume
overload,

NYHA class [V a

For persistently
symptomatic African-
American patients
despite ARNI/
beta-blocker/

mineralocorticoid

For patients with
resting heart rate
=70, on maximally

}

For high-risk patients
already on optimal
GDMT with
worsening HF as

tolerated beta-blocker i
dose in sinus rhythm, evidenced by a
NYHA class II-llI HF hospitalization or

requirement for
intravenous diuretics

antagonist/SGLT

inhibitor,
NYHA class lll-IV

[] [ EX

]

B ey ydralazine By .
Diuretic agent B |Vf’ radine Vericiguat
(Figure 3F) rn—— (Figure 3H) (Figure 31)

(Figure 3G)

Circulation. 2022 May 3;145(18):e895-e1032
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EFICACIA DE SACUBITRILO-VALSARTAN EN I.RENAL TERMINAL

A ARNI Non-ARNI Riskratio  Weight
Random-effects DerSimonian-Laird model Mean Change in LVEF (%) Weight sy i Sl B o Ve [ iy
Sticy orSibgroup Total (V) Wit 865% CI (%) Hsiao 2022 2 8 6 46 —8—  089[050, 1.60] 2155
@ESC European Journal of HeartFure (2024) RESEARCH ARTICLE HFIEF subgroup (N = 391) Crang 2023 2 % on —m—  o0[03, 142 189
EropeanSodely do 1010023454 Santhakumari 2019 20 —— 1275 662, 18.88) 395 L2023 6 6 5w - 088(028,271] 838
(85 3000 59 i MA0[ 673, 1547 4B Un 2024 u @ e s - 072(051, 102] 3380
‘Sabido 2024 6 34 30 20 - 025[0.12, 0.54] 15.06
Wang 2021 110 ] 14701303, 1637 506 e ot omiom 26 428
Efficacy and safety of angiotensin Rulz 2021 s ——®——— se0[ 17,2981 1% overa = 1230 < osposom
. . . g s, . . Niu 2022 26 —— 13.80( 910, 1850] 438 Heterogenelty: r’ = 007,/ = 35.24%,H' =154
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Conclusion: This meta-analysis provided insights into the benefits of ARNI in HF patients with ESKD %
undergoing dialysis by improving left ventricular function, reversing left ventricular remodelling, and

reducing the risk of all-cause mortality, without increasing the risk of HF hospitalizations, severe

hyperkalaemia, and symptomatic hypotension. P

‘;_ Hospital Universitario
-+~ General de Villalba Eur J Heart Fail. 2024 Sep 9. doi: 10.1002/ejhf.3454.
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INSUFICIENCIA CARDIACA TRAS LOS 4 FARMACOS

8

( FEVI

ICFEr 35% <40% | ICFEIr ]| >s50% ICFEC |

4 [ ARNI(olECA) ]

Farmacos | [ Bloqueador beta | ntener en ‘
con impacto

pronéstico | | ARM |

4 A
No isquémico .~ RMNcygenética
Dispositivos

TRC
. J 130-150 msg o No BRI + > 150 msg

~  + 7\ (Fecarboximaltosa ) Déficit de hierro
| Tafamidis )
i i | lvabradina ) RS y frecuencia cardiaca > 70 lpm
Individualizar
Reparacién mitral IM secundaria con criterios favorables
Ablaciéon VP Fibrilacién auricular y sintomas persistentes

\_ - | Vericiguat ) IC aguda recurrente

Gestion enfermedad l

"-- Hospital Universitario
e General de Villalba RevEspCardiol.2022;75(6):458—465
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VERICIGUAT. 4, LA QUINTA VIA?
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empeoramiento
de lalC

sGLT2 - IEEiES

M vizs activadas
[ Vias alteradas

) ON—GCS-GMPC = ;.15-:-3.'1 smo de accién enla IC

sin confirmar
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ESTIMULADOR DIRECTO DE LA GUANILATO CICLASA - GMPc

GMPc
INOTROPO ORAL + VASODILATADOR

EFECTOS CARDIACOS Y VASCULARES

sGC Stimulation Targets an Untapped Pathway That May Lead

to the Development and Progression of HF i
3 . L% < % B}
) o ~e pd ) o - o.. 9 °

Intracellular .
sGC cGMP

Low NO Increased Increased Increased
availability NO sensitivity sGC activity cGMP production

Heart Vasculature Renal system

"~ | Progressive myocardial stiffening . .
| Myocardial thickening | Arterial constriction | Na+ and fluid retention
| Ventricular remodelling | Vascular stiffness 1 Renal blood flow

| Fibrosis

1. Gheorghiade M et al. Heart Fail Rev. 2013;18:123-134. 2. Mann DL et al. Braunwald’s Heart Disease: A Textbook of Cardiovascular Medicine. Elsevier/Saunders; 2015. 3. Boerrigter G et a
Handb Exp Pharmacol. 2009;191:485-506. 4. Breitenstein S et al. Handb Exp Pharmacol. 2017,243:225-247...

Corazon V Inflamacion Vasos sanguineos Rifiones

p

"- Hospital Universitario
General de Villalba

V Fibrosis . ¥ Inflamacion “ \ Fibrosis
4 Vasodilatacion A Flujo sanguineo renal

V Hipertrofia
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ESTUDIO VICTORIA:
DISFUNCION VENTRICULAR + EPISODIO RECIENTE DE DESCOMPENSACION

. . Caro
Obijetivo: Evaluar el efecto de vericiguat en pacientes con IC cronica sintomética después de un episodio de REDUCCION HOSPITALIZACION + MUERTE CV.: 10%. NNT 24

empeoramiento de fa1C g 055

o — Placebo
g 0501 — Vericiguat —
Crteiosdedegiiidad E 0451 P
25mg 3 040; /
v [CFEr(FEVI <45 %
( ) — 10 mg fvid ® 03
* Clase [V de la NYHA N=5050 @ ° 030
— c v
' . i ]
B st Placebo 1v/d con aumento simulado de la dosis en g 0254
+ NT-proBNP: RS 21000 palm; FA1.600 pa/m las semanas 2y 4 £ 020
' i [
TGe 46 mimin T3 Bemana( Semana2 Semanad Semanals 16 g 015
S : I /. N ® 0104
* Hosptaizacion por C e los 6 meses previos U U ’ ¢
:;{:;%Tg"‘“""d'”m““ W enlos 3mess Crtero principalde valoraien: Tempo ranscurid hsta F O'DZ
primera aparicion de un EpISOOIO gel criterio de valoracion 0 A 3 9 % 2 Y 2 ;

compugsto d muere por causas CV y hospializacion por IC ,
Meses desde la aleatorizacion

FARMACO FACIL: TAS >100mmHg, Filtrado >15ml/min/1.73, No altera K.

"+ Hospital Universitario . .
- GaRirs! O VESate N Engl J Med. 2020 May 14;382(20):1883-1893
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[A| MitraClip procedure

Mitral regurgitation
(atrial view before procedure)

MITRAL VALVE OPEN

improper leaflet coaptation

L fatha

E] Completed MitraClip procedure

Mitral regurgitation
(atrial view after procedure)

MITRAL VALVE OPEN

‘cupuwmmmm
{ leaflets of the mitral valve

R\

Edge-to-edge
of leaflets by clip

MITRAL VALVE CLOSED

300 1

250 4

200

All hospitalisations for HF

283 in
w—— MitraClip + GDMT 151 patients
== GDMT alone
160 in
92 patients

HR 0.53; 95% CI [0.40-0.70]
p=0.000006; NNT 3.1 1.9-7.9]

T
3 6 9 12 15 18 21 24
Time after randomisation (months)

All-cause mortality

—— MitraClip + GDMT
= GDMT alone

HR 0.62; 95% C1[0.46-0.82]
p=0.0007; NNT 5.9 (3.9-11.7)

46.1%

All-cause mortality (%)

Time after randomisation (months)
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INSUF. CARDIACA AVANZADA. CONCEPTO.
IMPORTANCIA DE LA IDENTIFICACION.
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:ﬁ Onset CHF HSuddenDeathHDecompensationsHAdvancedHFH Advanced Therapies ﬁ:

Baseline Risk Residual Risk
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Vericiguat o GOMT

i
1 Consideration for heart
]
Empagliflozina |, | wansplantation,
X e : . H mechanical circulatory
] . Initial diagnosis and o \ support, or IV inotrope
[ l{ulmenl ) . ) ln@alm and therapy
- !m (outpatient or hospital) ..' titration of GOMT
3 ____________ Palliative care
-3 ., ICD/CRT as %
= N indicated
(8]

|
\ |
\ I
Ki-id

\ as indicated

\ mitral valve repair

]
i
]
|
] [ Worsening heart
/ \ /4 failure despite
" optimal medical and
device therapy

3-6 months
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Key Questions

Definition of clinical worsening? (e.g.,
hospitalization, outpatient IV diuretics,
outpatient increase in oral diuretics)

Minimum guideline therapy required
to distinguish “breakthrough™
worsening vs. under-treatment?

Role of precipitating factors in
defining worsening heart failure?
(e.g., atrial fibrillation, ischemia)

Utility of GDMT score to quantitatively
judge quality of background therapy?
In clinical trials, feasibility of
adjudicating past attempts to initiate/
uptitrate background therapy?

Time

Tratamiento Médico Optimo :
BB + ARNI + ARM +iSGLT2

Evaluar scores riesgo

Greene SJ, et al. Circulation: Heart Fail. 2020:13:2007132

Empeoramiento de la IC (EIC): deterioro de los signos y sintomas de IC después
de un periodo de estabilidad que requiere una escalada de la terapia:

1. Sin referencia a los lugares de atencién (hospitalizacion, urgencias, diuréticos
V)

2. Como requisito tendrd un diagndstico de IC crénica, excluyendo pacientes
con IC de novo o recientemente diagnosticada




|CC AVANZADA.
MORTALIDAD ELEVADA.

TRATAMIENTO: PRECISA CAMBIOS. EFICACIAS DUDOSAS

Definicion de IC Avanzada la ESC

Todos los siguientes criterios deben estar presentes pese al tratamiento médico Gptimo:

+ Sintomas graves y persistentes de insuficiencia cardiaca: NYHA Il (avanzada) o IV.

+ Disfuncion cardiaca grave definida por al menos uno de los siguientes:

- FEVIS30%

- Insuficiencia solo del ventriculo derecho (p. €], MAVD).

- Alteraciones valvulares graves no operables.

- Alteraciones congénitas graves no operables.

- Concentraciones de BNP o NT-proBNP elevadas o en aumento y disfuncion diastdlica grave del
ventriculo izquierdo o alteraciones estructurales (segdn la definicion de fa IC-FEr).

+ Episodios de congestion pulmonar o sistémica que requieran altas dosis de diuréticos iv. (o una
combinacidn de diuréticos) o episodios de bajo gasto cardiaco que requieran inotrdpicos o vasopresores, 0
arritmias malignas que requieren mas de 1 consulta no planificada u hospitalizacion en los dlftimos 12
meses

+ Deterioro grave de a capacidad de ejercicio definida por Test 6 min <300m o pv02<12 mi/kg/min 0 <50%
del valor esperado.

McDonagh TA et a. Rev Esp Cardiol. 2022,75(6):523 e1-523.¢114

Hospital Universitario

a5 General de Villalba

CARDIOPATIA SEVERA-TMO

NYHA llI-IV

ERGOESPIROMETRIA
Test de esfuerzo objetivo
(T6M o VO2)

DESCOMPENSACIONES
QUE REQUIERAN
DIURETICOS IV

T re—— A .

REMATCH
Tratamiento médico
Mortalidad 1 afio: 75%

N EnglJ Med 2001:345:1435-43

INTREPID
Dependientes de inotrépicos

Supervivencia 1 afo: 11
J Am Coll Cardiol 2007:50:741-7

OLMSTEAD COUNTY
Muestra aleatoria 2029 pt
Supervivencia 5 afos:

Cosl

Inotrépicos ambulatorio
Supervivencia 1 afo: 6 %

Circulation 2007; 115:1563-70

J Card Fail 2003;9:180-7

Diuretics

Beta-blockers

ACE inhibitor, ARB,
Sacubitril/valsartan,
MRA

SGLT2 inhibitors
Ivabradinine
Inotropics

Statins
Antiplatelets
Anticoagulation

Recommendation

Keep unless clear reason to
stop

Consider gradual dose
reduction, risk of reflex
tachyarrhythmias

Keep, consider dose
reduction

Keep

Keep

Keep if symptomatic benefit
and if facilitates dying at
home.

Withdraw
Withdraw unless recent PCI

Withdraw unless high risk of
stroke

Modification of Cardiovascular Drugs
in Advanced Heart Failure: A
Narrative Review

Front. Cardiovasc. Med. 9:883669.

TABLE 2 | Most common adjustment described in the literature of cardiovascular
drugs in patients with advanced heart failure in need of palliative care.

When to reduce dose or
withdraw

Hypovolemia,
hyponatriemia, dehydration,
hypotonia

Fatigue, hypotension,
bradycardia

Hypotension, renal failure,
hyperkaliemia

Renal failure

Bradycardia

Withdraw in the last hours
and in those without
symptomatic benefit
Almost always

Almost always

Bleeding




EVITAR DE RETRASO DE REMISION A UNIDAD AVANZADA

Less
severe Early Referral - Golden Window for Referral - Referral Too Late
2
w
l)
&
s ANTICIPAR:
2 & - FALLO MULTIORGANICO
§ - MALNUTRICION
More
severe
* NYHA |-ll symptoms * NYHA llI-IV symptoms * Multiorgan failure
* Tolerating GDMT = Downtitration of or inability to tolerate GDMT * Severe malnutrition/cardiac
* No hospitalizations * Frequent hospitalizations cachexia unresponsive to
* No evidence of end- * Recurrent arrhythmias or ICD shocks supplementation
organ dysfunction * Worsening renal function
» Time
Onset Persistent HF Progression/Decompensation I Pump failure and death

of HF

Morris AA et al. Circulation. 2021;144:e238-e25.
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3. ACTUALIZACION INSUF.CARDIACA FEVI PRESERVADA
EL PROBLEMA DE DISNEA INEXPLICADA

£ F = W - ' -

IC- FEVI CONSERVADA

N 7

DIASTOLIC ‘
DYSFUNCTION | |

cn Hospital Universitario
General de Villalba
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DIAGNOSTICO COMPLICADO:

MISMO ALGORITMO

T.A McDonagh et al/Rev Esp Cardiol. 2022;75(6):523.¢1-523.¢114
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PERO... DIFICULTADES

Figure 1 Universal definition of heart failure (HF).

Symptoms and/or signs
of HF caused by a
structural and/or
functional cardiac

abnormality

\ 4
@ Ty

Elevated natriuretic
peptide levels

A =
or
- ™
Objective evidence of
cardiogenic pulmonary or
systemic congestion

A =

corroborated by atEIeast one of the following
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FEVI NORMAL

INTERFERENCIAS
NTproBNP
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Rev Esp Cardiol. 2022;75(6):523.e1-523.e114
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PROBLEMA PEPTIDOS NATRIURETICOS
EDAD, INSUFICIENCIA RENAL, FAY OBESIDAD

el
EDAD
Table 2 L
Independent predictors of brain natriuretic peptide (BNP) levels .
Covariate Regression Coefficient (SE) p Value @
Heart failure 1.44 (0.124) <0.001 Nt
Age (years) 0.01 (0.006) 0.023 |NSU FRE NAL
Body mass index (kg/m?) —0.02 (0.005) 0.005
Creatinine (mg/dl) —0.92 (0.237) <0.001
History of atrial fibrillation 0.27 (0.136) 0.049
Challenge of diagnosing HFpEF is that
approximately 20% of patients with HFpEF
= (mostly those living with obesity)
FIBRILACION AURICULAR have normal natriuretic peptide levels
HR N B W H §
ISRV 'Jj,].? L
TTTTrrn ol ]
sl "'ﬂ‘AT;T‘il,J.(,Jrg’
2 e sk
Am J Cardiol. 2009 Sep 1;104(5):689-94 R ll*l

‘ P . Hospital Universitario

General de Villalba



IDENTIFICACION DE LAALTERACION
ESTRUCTURAL - FUNCIONAL

- >
[ Symptoms and/or signs

of HF caused by a [

structural and/or
functional cardiac
abnormality

corroborated by atEIeast one of the following

\ 4

Elevated natriuretic
peptide levels

or

Objective evidence of
cardiogenic pulmonary or
systemic congestion

A

Figure 1 Universal definition of heart failure (HF).

‘r'n Hospital Universitario
. General de Villalba
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ATENCION A OTROS
PARAMETROS

Parametros?®

indice de masa del VI; grosor relativo de la
pared

indice de volumen auricular izquierdo®
E/e’ en reposo®

Presién arterial pulmonar; velocidad del
chorro en la IT en reposo®

Umbrales

> 95g/m? (mujeres), > 115 g/m?
(varones); > 0,42

> 34ml/m? en RS

=9

> 35mmHtg; > 2,8 m/s
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CRITERIOS DIAGNOSTICOS FEVIp

Functional Morphological Biomarker (SR) Biomarker (AF)

2 5 points: HFpEF
2-4 points: Diastolic Stress Test or Invasive Haemodynamic Measurements

Pieske et al. European Heart Journal, 2019.
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Disnea + NTproBNP >125
H2 FPEF SCORE

Clinical Variable Values Points
H Heavy Body mass index > 30 kg/m?® 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibriltation Paroxysmal or Persistent 3
Doppler Echocardiographic estimated
P Pulmonary Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E Eider Age > 60 years 1
F Filling Pressure Doppler Echocardiographic Efe’ > 9 1
Sum
H,FPEF score (0-9)
Total Points o 1 2 3 4 s & 7 8 9
Probability of HFpEF 02 03 04 05 06 07 08 09 0.95

I Reddy et al. Circulation, 2018. I

c- Hospital Universitario
— General de Villalba
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CASOS INTERMEDIOS

TEST DE ESFUERZO

- - Ef" =

E/e’y PSAP de ESFUERZO

HEMODINAMICA INVASIVA - PCP

A Advanced HFpEF workup: Echo stress test 8 dy M ts (Left and Right Heart Catheterisation)
Stress echo
Invasive Haemodynamic Measurements at Rest Invasive Haemodynamic Measurements during Exercise
l (invasive Stress Test)
Average E/e’ > 15 l l
TR velocity > 3.4 m/s W!:-l'l - PCPW > 25 mmig
l PCPW > 15 mmHg §l
Average E/e” 15 : 2 points Perform invasive haemodynamic y:‘ l
rement Echo Stress T
Average E/e” 15 and Yot m=—=Critorion Pelllisd == No T::Nt::a:Mcv'ulmd rest ¢ ‘ ;’“ o
TR velocity > 3.4 m/s : 3 points of duning exercise! WFpEF Invasive Stress Test WFpEF
,,,,,,,,,,,, e psaLoonoRAL stvcmo i\ R’z_\

m
e @
=l

| S=.
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DIFICULTAD 2: ETIOLOGIA DE IC FEVI PRESERVADA

ESPECTRO HETEROGENEO

N 7

DIASTOLIC
DYSFUNCTION

cn Hospital Universitario
General de Villalba



IC FEVI PRESERVADA
SINDROME MUY HETEROGENEO

MIOCARDIOPATIAS Alt difusion y
C.ISQUEMICA / HTA/ HVI perfusion

pulmonar

Disfuncion
renal

oo
& & :

Disfuncion endotelial

Alteraciones
metabodlismo
Stress oxidativo

“- Hospital Universitario

General de Villalba
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FISIOPATOLOGIA PREDOMINANTE
ESTADO PROINFLAMATORIO: AFECTACION CENTRAL

COMORBILIDADES
(SOBREPESO, DIABETES, EPOC, HTA

ESTADO PROINFLAMATORIO
SISTEMICO

INFLAMACION DEL ENDOTELIO
CORONARIO

I NO

1 Reactive oxygen species

, MATRIZ EXTRACELULAR
HIPERFOSFORILACION DE Fibrosis
TITINA Volumen intersticial v

Miocardiocito
Rigidez

HFpEF, heart failure with preserved ejection fraction; NO, nitric oxide.

v | DITsE ISR O Il Cardiol. 2013;62:263.
"--J e bty %ilal

neral de a

DISFUNCION DIASTOLICA #j,@l [
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|IC FEVI PRESERVADA
RELEVANCIA: INFLAMACION SISTEMICA, DISFUNCION ENDOTELIAL. GMPc, Fe

EL STRESS OXIDATIVO REDUCE LA DISPONIBILIDAD DE OXIDO NITRICO

Las comorbilidades actian como desencadenantes de la inflamacion sistémica y disfuncion endotelial que “ALT HEMODINAMICA-
a nivel del cardiomiocito desencadena menor disminucidn de la concentracion de GMPc

Oxidative stress Endothelial
ceil

Systemic Multiorgan

Comorbidities inflammation involvement Endothelium-cardiomyocyte signaling
Mgurg{lc syrﬁrpme - 4 Wi -|| ,,,,,,,, -
* Type 2 DM N U |
[+ Hyportonsion - | : ONOO™ % ROS VCAM E-selectin
/ \ - ' }
tNO Endothelium INFLAMACION: NO, METAB HIERRO, CALCIO
cRP Laooyes (L) iy e
IL1RL1 TGFﬁl peferee

GDF15

@ sretein copes secer () ()

fmm«ln

Renal insufficiency

Na* retention

‘Symptoms, QoL Functional Capacity CV Death and CV Hospitalization ©Comin-Colet |
Dispnoea, edema, atigue (Arrhythmia, Pump Failure)

Las comorbilidades resaltan el papel del estado proinflamatorio que causa una disfuncién endotelial e inflamacion sistémica, provocando un remodelado del VI y la DISFUNCION MET. OXIDATIVO, HVI, DISF.DIASTOLICA
disminucion de la biodisponibilidad del éxido nitrico (NO) en los miocardiocitos, que produce una disminucion de la concentracién miocardica de GMPc y una baja actividad
dela proteincinasa G (PKG), provocando rigidez del cardiomiocito e hipertrofia

| Aaeneral ue vilaioa Shah SJ et al. Circulation 2016



IC CON FEVI PRESERVADA...” conjunto de patologias”
“IC CON FEVI PRESERVADA = CANCER NO DE PULMON”

Disfuncion diastdlica Disfuncién microvascular Incompetencia
cronotrépica

Disfuncion sistélica I C F E p Hinertensién nulmonar)

IC derecha

: Diabetes “ ”
Inadecuado acoplamiento Las “zebras

ventriculo arterial Enfermedad renal cronica

He pital Universitario
General de Villalba
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BUSQUEDA DE LA PATOGENIA PREDOMINANTE / PERFILES CLINICOS
MEDICINA DE PRECISION

Comorbidities

Hypertension
T T T T ——
'm"”""’m“m"""m’“n Coronary microvascular and macrovascular di:
_ Diabetes mellitus and metabolic syndrome

Cardiac and pul Yy

LV dysfunction only

IR RRRRRERRNR - LA ov<runcrion and/or st fbrtaion
ﬂnﬁﬂmﬁﬂﬁﬂm’m’ Pulmonary vascular dysfunction

Haemodynamics

T LVFP with exercise only

HFE p EF AR RRRRRERRNE . - monory vasodilatation with exercise
S—

wmﬂmﬂ“"ﬁ T LVFP at rest with pulmonary hypertension
01100004

- T RVFP and LVFP at rest
Phenotyping ot v i
Endothelial and coronary microvascular dysfur
FEPRRRIRRRIER0RR IR IRI8 sarcopenia and mitochondrial dysfunction

Tissue fibrosis

T Arterial stifiness

Biomarkers
Normal natriuretic peptide levels

Pro-inflammatory markers

AR RO corcioc injury markers
080000004044

Fibrotic markers

Increasing disease severity and risk of adverse outcomes

Borlaug BA, et al. Nature Reviews Cardiology. 2020;17:559-73

e General age vinaina



INSUF CARDIACA CON FEVI PRESERVADA. DIAGNOSTICO FENOTIPO

6 -’ >65 afos
Comorbllldades
, IMC alto
i NYHA 11111

IECA/ARA 1l — BB -- diuréticos

MIOCARDIOPATIAS
HIPERTROFICA-RESTRICTIVA

‘ ‘-m Hospital Universitario

General de Villalba

Rigidez arterial |
¥ IMC bajo
Remodelado

i concéntrico

ENFERM.DEPOSITO
AMILOIDOSIS

B dddoirico S e

Fenotipo 3 l s

Obes:dud/smdrome cardiometabdlico

+ Diabetes mellitus tipo 2
* Hipertension arterial
i+ Cardiopatia isquémica
EPOC
Esteatosis hepatica

INCOMP.CRONOTROPA

Resting g "
Heart Rats —=> Atrial Pacing

Stroke ' N
Volume ¢ | { |
nlow
viall
AN \ 1\ x; Volumes &
End- \ \‘ \\ ‘ Filling Pressures %
Diastole \\ A\ ¥

Increased Suction
Reduced Wall Stress

+dPdT 1
-dPdT 1
Taul
)

Time

L

Fenotipo 4

IC derecha/ sindrome cardiorrenal

VALVULOPATIAS
ENF PERICARDIO
HIPERTENSION PULM.

IC de ALTO GASTO



TRATAMIENTO IC FEVI PRESERVADA

GRUPOS DE FARMACOS CLASICOS EN IC HAN FALLADO

— HFrEF —— HFpEF Desde 2008

I-PRESERVE"™®
CHARM-Alternative®’®
b CHARM-Preserved'®

. PEP-CHF" o RAAM-PEF (2011)
S —— A
DIG-Preserved?” St ELANDD (2012)

DIG**

TOPCAT (2014)

OPTIMIZE-BB®

Spironolacto:

OPTIMIZE-BB®

OPTIMIZE-ACE®
OPTIMIZE-ACE®

~ OPTIMIZE-BB*°
OPTIMIZE-BB?*°

04 05 06 07 08 09 1.0 11 1.2
Hazard Ratio for Death or HF Hospitalization

ARAII, IECA, Digital, B-Bloq, Espironactona

cronotrépica

QUIZAS FALTO PRECISION... meew OGP e

Diabetes [ e

"-m Hospital Universitario

General de Villalba
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ESTABLISHED IN 1812

OCTOBER 14, 2021 VOL. 385 NO. 16

Empagliflozin in Heart Failure with a Preserved

Ejection Fraction

EMPAGLIFLOZINA: primer farmaco con datos positivos
en IC con FEVI preservada con/sin DM.

100+
904
80
704
60
504

404

Cumulative Incidence (%)

304

204

B Hazsedatio, 0.9 (95% €1, 0.69-0.90)
P<0.001 Placebo
204
154 NNT 31
Empaghflozin
10
RR 21%
54
o
R S
0 3 6 9 12 15 18 21 24 27 30 3 36

T T T
0 3 6 9 12 15 18 21 2 27 30 13 36

- Hospital Universitario
. General de Villalba

The NEW ENGLAND JOURNAL of MEDICINGE

|| RESEARCH SUMMARY ||

Dapagliflozin in Heart Failure with Mildly Reduced
or Preserved Ejection Fraction
Solomon SD et al. DOI: 10.1056/NEJM0a2206286

<

CAL PROBLEM

Clinical d the use of sodi gh
cotransporter 2 (SGLT2) inhibitors in patients with chronic
heart failure and a reduced ejection fraction (a left ventric-
ular ejection fraction of <40%), but the benefits in patients
with a higher ejection fraction are less certain.

CLINICAL TRIAL

Design: An international, double-blind, randomized, pla-
cebo-controlled trial examined the efficacy and safety of
the SGLT2 inhibitor dapagliflozin in patients with stabi-
lized heart failure and a mildly reduced or preserved ejec-
tion fraction.

Intervention: 6263 patients 40 years of age or older with a
left ventricular ejection fraction of more than 40% were
assigned to receive either dapagliflozin (10 mg once daily)
or placebo, in addition to usual therapy. The primary out-
come was a composite of worsening heart failure (an un-
planned hospitalization for heart failure or an urgent visit
for heart failure) or cardiovascular death.

RESULTS

Efficacy: Overall, during a median follow-up of 2.3 years,
a primary event in significantly fewer
patients in the dapagliflozin group than in the placebo
group. A similar benefit was observed in a subgroup of
patients with a left ventricular ejection fraction of less
than 60%.

Safety: The incidence of serious adverse events was simi-
lar in the two groups.

LIMITATIONS AND REMAINING QUESTIONS

= Less than 5% of the partients enrolled were Black.

= All the were so i
within subgroups should be interpreted with caution.

= Trials in higher-risk populations, or of longer duration,
are needed to better assess the benefits of dapagliflozin
with respect to morrality.

Links: Full Article | NEJM Quick Take | Editorial

Cumulative Incidence (%)

Cumlative Incidence (%)

Dapaglifiozin Placebo
10 mg daily — Daily
Usual therapy Usual therapy

=}

Worsening Heart Failure or Cardiovascular Death
HR, 0.82 (95% Cl, 0.73-0.92)
P<0.001

Placebo

Dapagliflozin

. T T T T T T T T T J
0 90 180 270 360 450 540 630 720 BIO 900 990 1080

Days since Randomization

BN Dapagliflozin
W Placebo

Serious Adverse Any Adverse Event Leading

to Discontinuation

CONCLUSIONS
The SGLT2 inhibitor dapagliflozin reduced the risk of

worsening heart failure or cardiovascular death among
patients with heart failure and a mildly reduced or preserved

ejection fraction, with no excess of adverse events.




Siglo XIX: Phlorizina, procede’d

‘;}m: Mecanisrho: Idhibicionde reabsorcion de glucosa en el tubulo proximal
2000: Hbaze

EaurivadrEficatin. RéducddBlisa

anzano. Genera glucosuria.
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SGLT2: ABARCA TODO EL ESPECTRO CV

1.RIESGO VASCULAR. CARDIOPATIA SIN ICC

Y — .

MECANISMOS PROPUESTOS

1 Left ventricular wall stress
1 Oxygen delivery
1 B-hydroxybutyrate oxidation
1 NHE3 activity -

0
s ™
3w
Muerte u &
hospitalizacien g 5O
poricc 3 4 Hazard ratio, 0.6
[ N Hazad o, 078 e
H —— P
8| o s 'J Hospitalizacién 35%
2 5, - Mortalidad toral 32%
0 5 ST
s S &
o & « ¥
DECLARE-TIMISE  CANVAS EMPAREG
7 Program come
(N-10,142) N-7020)
Riesgo de ECV new 100% ECv
2. ICC FEVI REDUCIDA <40%
Table 2. Cardi Out Trials Patients with Heart Failure.*
Variable DAPA-HF EMPEROR-Reduced
g Dasaaifse lifl
No. of patients 4744 3730
Type 2 diabetes — % of patients 417 49.8
LVEF — % 311 27.4
Median NT-proBNP — pg/ml 1437 1907
Mean eGFR — ml/min/1.73 m? 65.7 62.0
Outcomes — hazard ratio (95% Cl)
Cardiovascular death or hospital-  0.74 (0.65-0.85) 0.75 (0.68-0.86)
ization for heart failure
Hospitalization for heart failure 0.70 (0.59-0.83) 0.69 (0.59-0.81)

3. 1CC FEVI REDUCIDA >40%

Hazad ratio, 079 (95% €1, 069-090)
P<0001

. NNT31

‘ RR 21%

EEEEEREEEEEEEER]

Cumulative Incidence (%)
5 8

1 Oxidative strte/§s/ B\niood pressure
. 1 Red-cell mass
F 't Ketones
(i InLuIin resistance
“H Glucagon
Natriuresis \
Diuresis
Restorationof
tubuloglomerular feedback
1 Glomerular hypertension
1 Distal delivery of sodium | 1 |
Glucosutia | | ( " | 1 Plasma volume
ViTubularseiiiid 1 Sympathetic nervous system
activity
1 Erythropoietin activity
1 Glycemia
1 Body weight

1 Free fatty acids

N Engl J Med 2022;386:2024-2034
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ACTUALIZACION DE LAS GUIAS VIGENTES DE LA ESC DE 2021

* @ ESCc—

CV death was not reduced significantly (HR 0.88, 95% CI 0.77-1.00; P = .052).
HF hospitalization was reduced by 26% (HR 0.74, 95% Cl 0.67-0.83; P < .001).

o Hospital Universitario
"- General de Villalba
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ENMIENDAA LO COMENTADO :

TAFAMIDIS

A ‘ PRIMER FARMACO PARA IC FEVI PRESERVADA

B Analysis of All-Cause Mortality

Pooled tafamidis

Placebo

Probability of Survival

Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

°
o

o 3 6 9 12 15 18 21 24 27 30 33
Months since First Dose

No. at Risk (cumulative no. of events)
Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 216 (48) 209 (55) 200 (64) 193 (71) 99 (78) 0 (78)
Placebo 177 (0) 173 (4) 171 (6) 163 (14) 161 (16) 150 (27) 141 (36) 131 (46) 118 (59) 113 (64) 51 (75) O (76)

Al o el de Villalba N Engl J Med 2018; 379:1007-1016



GRUPOS DE FARMACOS CLASICOS EN IC HAN FALLADO.

ACTUALIDAD: HAY ALGUNOS MATICES...

— HFrEF — HFpEF Desde 2008

— |-PRESERVE"®
CHARM-Alternative*'®

e CHARM-Preserved's v |-PRESF§Y"E (2008)
O fanch [ RaampEF oT)
DIG-Preserved?’ a E LANER_}ZO 12)
e OPTIMIZE-BB® e Pfjﬁf.ﬁfm )
OPTIMIZE-BB® EDIFY (2017)

OPTIMIZE-ACE® -3 : Wabradina
OPTIMIZE-ACE®

And more....

~ OPTIMIZE-BB*°
OPTIMIZE-BB?*°

0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 12
Hazard Ratio for Death or HF Hospitalization

"- Hospital Universitario
General de Villalba
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Angiotensin—Neprilysin Inhibition in Heart Failure

IC FEVI PRESERVADA >45% PARAGON-HF with Preserved Ejection Fraction

NO LOGRA MEJORAR
ENDPOINTS PRINCIPALES

A Total Hospitalizations for Heart Failure and Death from Cardiovascular Causes RR, 087 (0.75-1.01) ‘

=y pero...en el subgrupo
FEVI <57%

Youes Left ventricular ejection fraction

<Median (57%) 10482495
>Median (57% 855/2301

gg aroToT o
£3 Yes 1140/2521
5 No 763/2275
3 AT ccaDAIN ald el
=
H 'jn 3 H
C Death from Cardiovascular Causes
o] %
§ o] o
'§ :::- 335 Valsartan
ool tel
0304 000F T T T 1 . .7 . .
L I Invitacion a realizar estudios en FEVImI 40-55%
0.00 B— T S

Mol N Engl J Med 2019;381:1609-1620
s General de Villalba



MUERTE-PCR-HOSPITALIZACIONES p 0.14
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ESPIRONOLACTONA

ANALISIS POR REGIONES TOPCAT (FEVI >45% + HOSPITALIZADO 6 BNP ALTO): USA vs RUSIA

1.00+
0.95+
0.904
0.85+
0.80+
0.754
0.704
0.65+
0.60
0.55+
0.504
0.45+
0.40+
0.354 0.00

0.30+

0.254

0.20+

0.154

0.104

0.05

Placebo

Spironolactone

0.304 0
0.254
0.20
0.154
0.10
0.05+

Estimated Cumulative Proportion of Patients
with Primary End Point

Hazard ratio, 0.89 (95% Cl, 0.77-1.04)

P=0.14 by log-rank test

0.00 T T

No. at Risk
Spironolactone 1722
Placebo 1723

1502
1462

1168
1145

36 48
Months

870 614

834 581

T
60

330
331

1
72

33
53

040

Pobeily

000

SRR, A2

USA. RESULTADOS +

Primary Outcome

ol "

>

mmHg

Years

CV Death

Placebo

- Spironolactone

mol /L

43

Years
Heart Failure Hospitalization

Placebo
Spironolactone

46

45
L

44

42
i

41

122 14 1% 128 10 1R
fi L i

RUSIA. RESULTADOS -

Systolic Blood Pressure

Placebo
= —— = Spironolactone

Russia/Georgia

DISPARIDAD DE POBLACIONES: Distintos en:
- Tasa de eventos ( poblaciones distintas (hosp
vs BNP)
Niveles de Ky Cr
Respuesta de PA
Adherencia a tratamiento?
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INSUFICIENCIA CARDIACA CON FEVI LIGERAMENTE REDUCIDA

3 .
Management of patients with HFmrEF
3 &
v v 3 3 3
o g 'g:":?;;::;";:" ACEI/ARNI/ARB MRA Beta-blocker
(Class 1) (Class 1) (Class llb) (Class llb) (Class llb)
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PERDIDA DE
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Meubqllc syndrome

*Type 20M
+ Hyperlension

ACONDICIONAMIENTO

Farmacos RGETICO

riesgo CV

Hospital Universitario

]
General de Villalba

| Clasificacion
| delancei
| AHA para los
estacios |
| clinicos dela

B IC

Clase
funcional en la
insuficiencia
‘cardiaca

inla
clasificacion
de la NYHA




NEFROPATIA: DETERIORO PRONOSTICO CARDIOVASCULAR

MECANISMOS DE DANO CV

‘ Activacion
Retencion hidrosalina ~ SNSy SRAA

J Respuesta
inmune

Fallo renal

Inflamacion y
estrés oxidativo

Sobrecarga de
liquido

Desequilibrio

— electrolitico
Vasoconstriccion renal

Toxinas
urémicas

Anemia

Sobrecarga de liquido

- Vasoconstriccion
- Angiotensina II: efectos troficos cardiacos

- Mediadores inflamatorios
- Especies reactivas de oxigeno = apoptosis

-TNFa, IL-1, IL-6
- Activacion NADPH

- Edema
- Hipertension intraabdominal

- Hiperfosfatemia e hipocalcemia
- PTHY FGF23

- Indoxyl sulfato y p-cresyl sulfato =
vias profibrticas y oxidativas

-\ Sintesis y sensibilidd a EPO
- Hepcidina = |, disponibilidad hierro

Hipertrofia

Apoptosis

Inflamacion
Fibrosis

|
)

Dilatacion VI
Defectos contractilidad
Calcificacion vascular
Disfuncion endotelial

\ Gasto cardiaco

Heart failure and renal damage: pathophysiology
Autor: Irene Risco Galvez Director: Ignacio Giménez Lopez

Hospital Universitario

. General de Villalba
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ELEVADA PREVALENCIA

Leading causes 2016

Leading causes 2040

1 Ischaemic heart disease

1 Ischaemic heart disease

2 Stroke

2 Stroke

3 Lower respiratory infections

4 Diarrhoeal diseases

5 Road injuries

6 Malaria

7 Neonatal preterm birth

8 HIV/AIDS

9 COPD

10 Neonatal encephalopathy |

11 Tuberculosis

12 Congenital defects

13 Lung cancer

14 Self-harm

15 Diabetes

6 Chronic kidney disease

17 Other neonatal

18 Alzheimer’s disease

19 Neonatal sepsis

20 Liver cancer

Arealle

3 Lower respiratory infections
4 COPD
5 Chronic kidney disease

6 Alzheimer’s disease
7 Diabetes

1 8 Road injuries

9 Lung cancer

*{10 Diarrhoeal diseases

11 Self-harm

“J12 HIV/AIDS

13 Liver cancer

14 Hypertensive heart disease

15 Colorectal cancer

116 Tuberculosis

\: 17 Congenital defects

18 Neonatal preterm birth

19 Breast cancer

20 Falls

WWaa nia

Foreman K Lancet 2018 392
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IMPORTANCIA DETECCION PRECOZ FALLO RENAL
Detectar proteinuria / Deterioro FG: relevante a nivel prondstico

Diabetes with early kidney involvement may

Estudio poblacional NHANES US (n=15.046) shorten life expectancy by 16 years
o = Exceso de =
- mortalidad*
E oj /0 = =
£ o
g VU 604 z =
£ = £
% .g 50 o g E
o3 £ £
L] ; =
v t 40 4 = =
L '
g E 30 o 47,0%
a .g = 4*143 wrs carly DKD lost in
: 9 N9 178% 239% 2 et Seiince, —e—Reference 2
—Early CKD
‘S 'g T 4,1% 1s -—-\-—Dxn:c—l-.-s
5 o 04 e ... ....... . ...... Ppepp—— NS
o A 30 as s0 as =0 ss &0 6s ED
o 0 T T T T + | Ame Grene,
&9 S0lo T2 o124 D124 TrGe O2+ obumiouie+ TFG6 g0 D2 0 ERC
albuminuria £60 mUnin/1,73 m! £60 mUmin/1 73 m?
Riesgo IRC+DM:
ALBUMINURIA  FILTRADO<60 x2: DM sin IRC
o, o, ’
* 18% *24% x2 IRC sin DM

x3 poblacién de referencia

":- Hosp‘mm;quelmmﬁ'gnal (2017) 92, 388-396
’ G e neAfkeideWWéi HalhMsSoc Nephrol 2013;24 (2) 302-308
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ABORDAJE DE LA PROTECCION RENAL.

1.CONTROL HEMODINAMICO: HTA, ARAII-IECA: vasodilata Art.eferente
IR-DM: Frenan deterioro funcién renal

ISRAA’ Hemodinamicos
Tiazidas 0 o

Ca-antg dihidropiridinicos Presion intraglomerular)
ISGLT-2

(Elevacion de la PA o de la

'~ Inflamation

413 y fibrosis

ISGLT-2 =3
GLP-1 L&) Metabolicos
Metformina § (control glucémico)
Otros

2.CONTROL METABOLICO: DM: SGLT2
: : = EMPA-REG
DM Y RIESGO CV (ACV-IAM) y (FG>30

DAPA-CKD:
I.R(FG 25--75) +/- DM

Cumlative Incidence (%)

No. st Risk
Placebo

N P—r— Diragiesn 3132 001 1935 1638 isni lver 16 N Engl J Med 2020;383:1436-46
‘ .- Hospital Universitario N Engl J Med 2001;345:861-869

- General de Villalba N Engl J Med 2016;375:323-334



LV

~'~ Inflamation
©) y fibrosis

T

“—

. e W

NEFROPATIA POR RECEPTOR.MINERALOCORTICOIDE

A pesar de ARAIl y SGLT2 persiste proteinuria y deterioro FG

RELEVANCIA DEL BLOQUEO DEL RECEPTOR MINERALOCORTICOIDE

A

N

Muerte prematura

acelerado

|Filtrado glomerular
1Albuminuria
—l Klotho i ¢
Progresion ERC
Q‘ 1Aldosterona
Sobreactivacion RM
|
Efectos h!modn‘mlool Efectos sobn vasculatura Efectos a nivel renal
Retencnbn sodio Disfuncion mw Esclerosis e hipertrofia glomerular
Aumento preslén arterial Aumento rigidez arteria Proliferacion mesangial y apoptosis
Alteracion de la ATPasa sodio-potasio en TCP
}bmsb tubulointersticial.

, Envejecimiento cardiovascular

Inflamacion y fibrosis CV. FA
Disfuncion endotelial- Rigidez arterial
Retencién de sodio

Hospital Uni
General de

; aq%séapoptosis-fibrosis renal

INH.MINERALCORTI

COIDES

FINERENONA: BLOQUEANTE :SELECTIVO Y POTENTE. ,

OCUPA TODO EL RECEPTOR. NO HAY LUGAR A COACTIVADORES (PROINFLAMATORIOS)

S

&@ &5 a@@

Spironolactone Eplerenone Finerq\one
Structural properties Flat (steroidal) Flat (steroidal) Bulky (nonsteroidal)
Potency to MR 4+t + 4t
Selectivity to MR + ++ 4+t
CNS penetration + +
Sexual side effects ++ (+)
Half-life > 20 hours 4-6 hours 2-3 hours
Active metabolites ++
Effect on BP 4+ ++ +

Espironolactona y Eplerenona
baja proteinuria, no controlan ERC

Menos :

Hipotensién

Bloqg nefrona /diurético
HiperK (0.2)
Ginecomastia
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FINERENONA EN DM / |.RENAL - ALBUMINURIA (SIN IC)
FIDELITY (andlisis de FIGARO + FIDELIO)

MEJORA DE PRONOSTICO de IECA/ARAII 100% y SGLT2 6% implementados

Categorias de albuminuria
Descripcion y rango

(mg de albuminalg de creatinina)

FIDELIO: Analiza eventos renales

@\(D FIDELIO-DKD

+ CACo 30-<300 mgig y TFGe 225-<60 miimin/1,73 m?
+ 0 CACo 2300 mglg y TFGe 225~<75 miimin1,73 m?

o
| (% ) FiGaRo
J,

+ CACo 30-<300 mg/g y TFGe 25-<90 mUmin/1,73 m?
+ 0 CACo 2300 mg/g y TFGe 260 miimin/4,73 m*

Descripcion de
las categorias

de TFG
y rango
(mUmin/A,73 m?)

FIGARO: Analiza eventos CV

BENEFICIOS EN [.RENAL CRONICA, TANTO:
- ALBUMINURIA(sin FG disminuido).
- FILTRADO DISMINUIDO
- No entran FG<25, Alb<30. K>5

e' Hmean eéGFRIWas 57:6 mLImin/1373 m2 and median UACR 515 mg/g 60% Filtrado normal Alb/Cr >30

General de Villalba

» A Composite cardiovascular outcome

—— Placebo

100 259 Hazard ratio 0.86 (95% Cl 0.73—0,”

20 P=00018
Placebo

10 Finerenone

0 6 12 18 24 30 36 42 48

Cumulative incidence (%)
28888383388

0 6 12 18 24 30 36 42 48
Time to first event (months)

6507 6330 6125 5038 5184 4147 2969 2135 1082

6510 6360 6202 €000 5273 4207 3065 2187 1067

No. at risk

Finerenone

C eGFR 240% composite kidney outcome

1007 257 Hazard ratio 0.85 (95% Cl 0.77-0.93)
P=0.0004
20 B
— 20 Placebo
< 13 Finerenone
g 7 10
i<l ©
£ s0
2 o
= 40 0 6 12 18 24 30 36 42 48
3
i
3 20 ——
- i/j——PIJJ_/

0 6 12 18 24 30 36 42 48
Time to first event (months)

No. at risk
Placebo 6507 6270 5904 5661 4710 3700 2603 1850 891
Finerenone 6519 6255 6020 5698 4811 3764 2603 1868 882

6202
Finerenone 6510 6201 6107 5848

Cumulative incidence (%)

—— Finerenone

B eGFR 257% composite kidney outcome

100 257 Hazard ratio 0.77 (95% Cl 0.67-0.88)
% 20 P=00002
= 80 15
8 70 0 Placebo _
£ o i
= 5 3
H Finerenone
£ s0
2 40 0 6 12 18 24 30 36 42 48
b
g 30
3 20
10 e
0O 6 12 18 24 30 36 42 48
Time to first event (months)

No. at risk

8507 6071 5815 4949
s02:

ses2 2798 1988 962
7 3973 2815 2024 950

D Death from any cause

100 257 Hazard ratio 0.89 (95% C1 0.79->1.00)
£ 20

b 1 Placebo_—

70 10

60 s Finerenone
50

40 0 6 12 18 24 30 36 42 48
30

20

10 i

0O 6 12 18 24 30 36 42 48
Time to first event (months)

No. at risk
Placebo 6507 6448 6363 6253 5573 4588 3200 2380 1207
inerenone 6519 6472 6396 6300 5502 4530 3358 2420 1198

Reduce hospitalizacién por IC en pacientes IRC + DM sin IC
Reduce el deterioro o progresion de insuficiencia funcién renal

Eur Heart J. 2022 Feb 10;43(6):474-484
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FINERENONA EN IC FEVI >40

ORIGINAL ARTICLE f Xin 2

Finerenone in Heart Failure with Mildly Reduced or
Preserved Ejection Fraction

Authors: Scott D. Solomon, M.D. @, John |.V. McMurray, M.D. ©, Muthiah Vaduganathan, M.D., M.P.H. @, Brian
Claggett, Ph.D., Pardeep S. Jhund, M.B., Ch.B., Ph.D., Akshay S. Desai, M.D., M.P.H., Alasdair D. Henderson, Ph.D., 152 ,
for the FINEARTS-HF Committees and Investigators™  Author Info & Affiliations

Published September 1, 2024 | DOI: 10.1056/NE|M0a2407107 | Copyright © 2024

En Insuficiencia cardiaca. FEVI >40% + NTproBNP>300.
Alt estructural diastolica (Alzda, HVI )

- Reduce Muerte CV + Hospitalizaciones

... a costa fundamentalmente de hospitalizaciones

Criterios de exclusion.
K> 5 mmol/l

FGe < 25 ml/min/1,73 m2
MRA

Hospital Universitario

General de Villalba

Months

A Total Wasranine Lnanut Eniliwn Bunmin ~ed Death from Cardiovascular | B Total Worsening Heart Failure Events
Cause
0,1 R
[IC 95%]: 0,74 2 0,95; p = 0,007)- - 1C95%:0,71-0,94; p = 0,006)
Placebo
P 504 @ 504
= £
g~ g~ Placebo
w2 40 w2 40
Qo Qo
25 Finerenone 25
S5 30 S5 30
S o So
g S g S Finerenone
Vg 204 Vg 204
c o c o
[ -
L Qo
= 10 = 10
0 T T T T T 1 0 T T T T T
0 6 12 18 24 30 36 0 12 18 24 30 36
Months Months
C Death from Cardiovascular Causes D First Worsening Heart Failure Event or Death from Cardiovascular
Causes
100 1(9) 8.1% and 8.7% 1004
_ i 8 RR 0,93; IC 95%: 0,78-1,11 _ i
9 50 7 < 50
o 6 Placebo Y
2 404 5 g2 404
I} 4 5}
3 3 Fi 3
v inerenone
£ 309 2 £ 3049 Placebo
2 1 2
£ 20 e e £ a0 :
E 0 6 12 18 24 30 36 E Finerenone
S 104 S 104
I
0 ——== T T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36

Months

N Engl J Med. 2024 Oct 24;391(16):1475-1485
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ANEMIA - FERROPENIA

Figura 2: El déficit de hierro fue la causa mas fi

Figura 1: La prevalencia de la anemia aumenta al avanzar la ICC* en los pacientes con ICC avanzada (NYHAT

100

@ Anemia por déficit de hierro

@ Anemia por enfermedad crénica

79,1

]

) Hemodilucién

QO inducida farmacolégicamente

18,9%

o

——
Difetiry s fimn . D 5,4%
Difts ok 14, TFe J6CA AR
0 2,7%
e NYHA | NYHAN NYHA Il NYHA IV

n=37

_— Clase funcional de la Asociacién de Cardiologfa de Nueva York (NYHA)

Adaptado de Nanas v cols. 2006.

Activation of Systemic
Host and Neuro-Hormonal
Defense
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e
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Sipizes INTERRELACION PERIFERICA

hHOR ta1T
Py e - srocein coples recprar (i) ()

Mitochondria éhoﬁrr.\n

DISFUNCION INSUFICIENCIA CARDIACA PRESION
A sanGuNEA e sl :
» Metabolisn  Metabolisn

[ ’ 1. () 4*
DIAMETRO — Y ACTIVIDAD
VENTRICULAR SIMPATICA
1 =
YA de CARGA Endothelium
PRECARGA y CATECOLAMINAS

o O
i

POSTCA&A
SRAA / Sympoms, QoL Functional Capacity ¥ Desth and OV Hospitalization  ©Comin-Colet |
4 VOLUMEN EXTRACELULAR = T VASOPRESINA DiossDedemel fafems (Arviytheste, Putwe VeRues)
HAD y PN
?voumzn — FSR , :
PLASATICO e e Liouibo e ¥ FG Ferropenia

y SoDio

Sintomas de procesos energéticos mitocondriales

B4 Hospital Universitario i i i3 RR mortalidad 1,58,
%gpeamambm (8)i848.60:Cardioteca alterados (astenia, fatiga, confusion)
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TRATAMIENTO FERROPENIA, CON O SIN ANEMIA: lla

AFFIRM AHF: IC FEVI<50% IRON MAN: IC FEVI<45%
CARBOXIMALTOSA FERRICA DERISOMALTOSA FERRICA

. . . iti < i <209
FERROPENIAFerritina <100 pg/L, 0 100-299 pg/L + Sat Transferrina <20% FERROPENIA:Ferritina <100 ug/L, o 1 Sat Transferrina <20%
A Primary outcome: total heart falure B Total cardiovascular hospitalisai C Totalheart falure hospitalisati
hospitalisations and cardiovascular ardiovascular death A B
death 70 RR=0-82 (95% C! 0-66-1.02); p=0-070 RR=0-80 (95% Cl 0-62-1.03); p=0-085
1009 — Ferric carborymaltose 80 (95% C10:64-100); RR0.74 (95%C10-58-0-94); 60
90- — Placebo 90 p=0013 'é 50
£ 80 RO7Y(95%CI062-101) 8 £
o 40
il I g
55 60 Z 30
5 g 50 E 20
Es 0 :
39 10 — Ferric derisomaltose
el 30 — Usval care
g3 2 { T T T v ! T T T 1
3 ] 1 2 3 4 o 1 2 3 4
0 Number at risk
— . . , — : ; , Ferricderisomaltose 569 485 405 237 86 569 485 405 237 86
4 12 24 36 52 Usual care 568 483 406 227 87 568 482 405 227 87
D Cardiovascular death E First heart failure hospitalisati Timesi isation (weeks) c D
or cardiovascular death 1009, HR-086(95%C1067-110)p=023 7/ HR=083(95%CI069-100); p=0045
£ 109 HROYH(35%CI070-132) HRO80(95%C10-66-098); 60
H —
¢ 094 p0t0g p=0030 g .
5 08 g
307 £ 4
2 H
c 06 £ 30 —
‘g 05 g. 20
5 04 £
5 03 10
£ 02 7 T T T T T T T 1
g 01 o A, 2 3 0 1 2 3 4
2 / —— Time from randomisation (years) Time from randomisation (years)
l; 1'1 ZI4 3'6 SIZ ‘i 1'2 2'4 zlé 5'2 Ferric derisomaltose 569 488 407 239 87 569 431 336 194 61
Usual care 568 484 407 229 90 568 418 328 176 67
Time since randomisation weeks) Time since randomisation (weeks)

Hospital Univer . X
‘P- Gener PW@M&Q5—904 Lancet. 2022 Dec 17;400(10369):2199-2209
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Recor dations for the manag of anaemia and
iron deficiency in patients with heart failure

Recommendations Class® Level®

It is recommended that all patients with HF be
periodically screened for anaemia and iron defi-
ciency with a full blood count, serum ferritin
concentration, and TSAT.

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic patients with LVEF <45% and iron defi-
ciency, defined as serum ferritin <100 ng/mL or
serum ferritin 100—299 ng/mL with TSAT
<20%, to alleviate HF symptoms, improve exer-
cise capacity and QOL./2072724

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic HF patients recently hospitalized for HF
and with LVEF <50% and iron deficiency, defined
as serum ferritin <100 ng/mL or serum ferritin
100—299 ng/mL with TSAT <20%, to reduce

the risk of HF hospitalization.m
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Ferric Carboxymaltose in Heart Failure with Iron Deficiency

HEART-FID trial: CONTRADICE LOS PREVIOS ESTUDIOS

CARBIMALTOSA FERRICA en FEVI <40%

B Cardiovascular Death or First Hospitalization for Heart Failure

\

Percentage of Patients

No. at Risk
Placebo
FCM

100
90
80
70
60
50-
40
30
20
104

FCM (475/1532 [31.0%])

Placebo (494/1533 [32.2%])

Hazard ratio, 0.93 (96% Cl, 0.81-1.06)

0
0

1533
1532

1369
1390

1189
1219

872
913

24

PPN

T T T T

36 48 60 68

Rand.

since

610
642

410 291 197 140 81 34
429 314 229 156 94 39

"': Hospital Universitario
. General de Villalba

HEART-FID ,poblaciéon menos grave que AFFIRM o
IRONMAN

- Affirm: 100%ingresados por IC

- Affirm: mortalidad CV 47%, Iron 15%

- Heart FID: Mejor tto: ARNi

- HEART-FID: mayor Sat Transf. basal
(Ferritina marcador inflamacion)

Periodo COVID. Alteracién hospitalizaciones y pautas

discontinuas . Affirm acaba en pandemia. Heart inicia en
pandemia

N Engl J Med 2023;389:975-86
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NUEVO DEBATE. CRITERIO DE FERROPENIA

Saturacién de transferrina y anemia mas valor que ferritina que se eleva por inflamacién y en

IC 20-99 puede ser normal

Which blood tests for iron deficiency best predict response? €
(Haemoglobin, ferritin, or transferrin saturation)? Ironman

Main inclusion criteria

« 1137 participants
o LVEF <45%

[
* Ferritin <100pg/L w'
or TSAT <20%

27% women

+ Randomized open-label
« IV iron (ferric derisomaltose) or not

* Follow-up 2.6 years S
%

Blood markers assessed

* Haemoglobin
 Serum ferritin
* TSAT

o L TSAT*
@ 4 Haemoglobin  — ower. 5
* Anaemia

T Improvement in symptoms —— * Anaemia
.
x Improvement in walk test ~——  * None

* Lower TSAT"

i‘? HFH/CV death
‘ i * Anaemia”

TSAT<20% TSAT220% TSAT<20%
Serum ferritin <400pg/L Serum ferritin <100pg/L Serum ferritin 2100pg/L

Events per 100 pptients
100 RR (95% 30 100 RR (95%C! 120+ RR (95%Cl

(0.63, 1.03) (0.60, 1.52) (0.42, 1.06) J
g0. P=0.084 80 P=085 - p=0.086

@ 2 £100
5 5 § .
£ 5 /| 8 80
g o S0 i 2 { #
8 S L7 260 / 7
g 40 g 40 g g e
7] 2 2 40 2
& & s /
a 2 a 27 —~FDI & 20 /77 ~Fol
i / = Usual Care o = Usual Care o // = Usual Care
0o 1 2 3 4 0 1 2 8 4 o 1 2 3 4
Years Years Years
Number at risk
FDI: 413 349 285 167 63 141 128 113, 63. 20 108 | 97 81 39 17
Usual Care: 428 364 303 158 54 128 113 98" 64 '30 102-86° 69 36 10

General de Villalba

@ ESC European Journal of Heart Failure (2024) 26, 1298-1312 REVIEW ARTICLE
European Society  doi:10.1002/ejhf 3237
of Cardiology

Critical re-evaluation of the identification of
iron deficiency states and effective iron
repletion strategies in patients with chronic
heart failure

Irondeficiency should be defined by a
TSAT <20% (and ferritin <400 pg/L).

Serum ferritin level <100 pg/L alone as a
diagnostic criterion should be discarded

European Journal of Heart Failure (2024) 26, 1298-1312
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I Visceral adiposity

Hemodynamic effects

1 Arterlalresistance
4 Cardiac output

t Plasmavolume

{ W diastolic function
t Filing pressures

t Chamber size

1 Whypertrophy
V)% t Pericardial restraint
A) t RVdystunction

"- Hospital Universitario
General de Villalba

Obesity/overweight
[ Subcutaneous fat

T Ectopic fat

Neurohormonaleffects  Inflammatory effects
}Inflammatory adipokines
1 RA $SNS activation { Localinflammation
1 Sodium retention # Coronary microvascular
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DIFERENTES
ESTRATEGIAS

CENTRAL ILLUSTRATION: Treatment of Obesity Across the Lifestyle,
surgery, and Medication Domains for Primary Prevention and Secondary
Treatment of HF

Obesity . r.ld. Unnge
A

Vest AR, et al. JACC Heart Fail. 2024;12(9)1509-1527.

2024. AGONISTAS GLP1
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a\ {Fonction Adlpose tissue
* Lipogenesis

1 Adipogenesis
1 Glucose uptake
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— e *\ Systemically
e | e FE
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1 Glygogen synthesis
1 Glucose oxidation .
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F . | B |
Direct effects on HF * | Indirect effects on HF *

Biomedicines 2024, 12(9), 2112
Front. Physiol., 20 September 2022
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ANTECEDENTES
Agonistas GLP 1 EN ENFERMEDAD CARDIOVASCULAR
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Semaglutide and Cardiovascular Outcomes in Obesity

DECEMBER 14, 2023

VOL.389 NO. 24

without Diabetes

A. Michael Lincoff, M.D., Kirstine Brown-Frandsen, M.D., Helen M. Colhoun, M.D., John Deanfield, M.D.,
Scott S. Emerson, M.D., Ph.D., Sille Esbjerg, M.Sc., Seren Hardt-Lindberg, M.D., Ph.D., G. Kees Hovingh, M.D., Ph.D.,
Steven E. Kahn, M.B., Ch.B., Robert F. Kushner, M.D., lldiko Lingvay, M.D., M.P.H., Tugce K. Oral, M.D.,

Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D., Christoffer W. Tornge, Ph.D., and Donna H. Ryan, M.D.,

for the SELECT Trial Investigators*

SELECT TRIAL
Pacientes IMC>27
Sin diabetes

Enfermedad CV establecida (IAM, ACV, AP)

RESULTADOS

Muerte + IAM + ictus: 20%

Muerte
Insuficiencia cardiaca
Muerte CV p 0.007

(beneficio en perfil isquémico?)

Hospital Universitario

General de Villalba

A Primary Cardiovascular Composite End Point

1009 109 1azard ratio, 0.80 (95% C1, 0.72-0.90) y
90 3 P<0.001 for superiority
£ a0 Placebo //
g 04 s
< 60 Semaglutide
S 4
£ 504
.§ s04 2
3 304
E T T T T T T T 1
5 204 0 6 12 18 24 30 36 42 48
104
0
T T T T T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 8801 8652 8487 8326 8164 7101 5660 4015 1672
Semaglutide 8803 8695 8561 8427 8254 7229 5777 4126 1734

B Death from Cardiovascular Causes

1009 49 Hazard ratio, 0.85 (95% C1, 0.71-1.01)
. 90 P=0.07 Placebo
R 84 3
o
§ 701 2 Semaglutide
S 604
]
£ 504 N
2 40
3
3 304
E 1 T T T T T T 1
a 20+ 0 6 12 18 24 30 36 42 48
104
T u T T T T T 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 8801 8733 8634 8528 8430 7395 5938 4250 1793
Semaglutide 8803 8748 8673 8584 8465 7452 5988 4315 1832

C Heart Failure Composite End Point

1009 69 yazard ratio, 0.82 (95% Cl, 0.71-0.96)
904
& 80 Placebo
£ 4
8 70 Voo
H 3
fg 60- Semaglutide
£ s 2
o
£ 404 1
3 304
E RS R A s e e e
3 204 o0 6 12 18 24 30 36 42 48
10
0 T u T T T T T J
0 6 12 18 24 30 36 42 43
Months since Randomization
No. at Risk
Placebo 8801 8711 8601 8485 8381 7341 5885 4198 1766
Semaglutide 8803 8740 8654 8557 8425 7409 5944 4277 1816

D Death from Any Cause
1004
90
80+
704
60
50+
404

Hazard ratio, 0.81 (95% Cl, 0.71-0.93)

Cumulative Incidence (%)

Months since Randomization
No. at Risk

Placebo 8801 8733 8634 8528 8430 7395 5938
Semaglutide 8803 8748 8673 8584 8465 7452 5988

42 48

4250 1793
4315 1832

N Engl J Med 2023;389:2221-32.
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SEMAGLUTIDE EN IC FEVI PRESERVADA SErTEMBER 21, 2073 Ty

FEVI>45% + (BNP-ECO. Presiones elevadas. Ingreso IC) +IMC>30 Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

DISMINUCION DE PESO CAPACIDAD DE ESFUERZO CALIDAD DE VIDA
Change i Body Wegh A Change n 6Minute Wakk Distance \ Change n KCCQLSS

B : 18-

¢ u Placebo " i ) 1166
I -6 . & Semaghid ’
0 £ H glutide
L 9 Semagltde B 5 W Etrted
) Estimated ﬁ n T g 1 (50
E ; (% £e Estmat 27 0 0
0% -0 POl §E (5% 5 ; I
9 ; 1 P00l €g
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: ; : 13 g A b6
g -9 i i 4
§ v 1 i
o
N7 T T T 1 ! ! L 0 T T T
V4R B % 4 0 0 S 0 0 % 5 5
Weeks since Randomization Weekssince Randomizaion Weeks since Randomization
s e e
15 LA Volume and Other Parameters
Death k iff )
NO DIFERENCIAS EN MORTALIDAD E IC .. N 3 -613(-985to 2.4 ml Benefits of semaglutide on LA

remodeling were consistent

H H 15 Y irrespective of age, sex, BMI,

mejoras en estructura cardiaca . 33 H B |t
No. of Heart Failure Events o0 pharmacotherapy
0.0 EH +6.89

E‘-! 5 ‘Semaglutide also improved E-wave
0.0 H 3 vel:\(/ny, 5{:1 rrtio. Ele’ avazce, :nd

- o A remodeling compared witl
First Heart Failure Event | o'o O 0 oime(nty | iscab bot i o e ¥ mass,

‘ " -' Hospital Universitario el LV mechanics, o LA strain N Engl J Med 2023;389:1069-1084
. General de Villalba JACC. 2024 Oct, 84 (17) 1587-1602
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STEP-HFpEF DM: “ ]

IC FEVI PRESERVADA, IMC >30y... DMNID Semaglutide in Patients with Obesity-Related
Heart Failure and Type 2 Diabetes

DISMINUCION DE PESO CAPACIDAD DE ESFUERZO CALIDAD DE VIDA

B Change in Body Weight P
T Change in 6-Minute Walk Distance \ Change in KCCQ-LSS
01-% ) Gt 18- i
g x NI Plgo | % i 7 164 Semaglutide !
2 4 ! Z | H t ™ $ 1
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[ | w !
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§ | § e 3 5 ;
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04812120 28 3% 4 9 52¢ - i — 0 0 3 52 52
3 ) 0 20 52 52% Weeks since Randomization
Weeks since Randomization

Weeks since Randomization

B Stratified Win Ratio for Hierarchical Composite End Point SSaplCI el
ESCASOS EVENTOS. } wlec pac
TENDENCIAA SEMAGLUTIDE gos \ BENEFICIOS INDEPENDIENTE DE
SUPERIOR ” e PERDIDA DE PESO Y SGLT2
No. of Heart Failure Events 1.24‘7 E 02 |
. 5 % NEnglJMed 2024;390:1394-407.
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SEMAGLUTIDE

INSUF CARDIACA y ENFERMEDAD ATEROSCLEROTICA
4286 p del SELECT (IMC 27 + ACV/IM/AP) tenian IC

Semaglutide and cardiovascular outcomes in patients with
obesity and prevalent heart failure: a prespecified analysis of
the SELECT trial

JohnDeanfeld,SubodhVerma,BejaminM S Steven E Kahn, ot Emerson,Donna Ryan, ik Lingyay Hlen M Calhoun, Jorgelutzky,
Mikhail N Kosiborod, G Kees Hovingh, Seren Hardt-Lindberg, OfirFrenkel, Peter E Weeke, Soren Rasmussen, Assen Goudev, Chim C Lang,
MiguelUrin-Triana,Mikko it A Michael Licof,forthe SELECT il vestigtors

EFECTOS +ENICvs NO IC EFECTOS EN ICFE>40 vs ICFEVI<40
RESULTADOS

— Placebo—heart failure Placebo—no heart failure aeh. Bcic o iln
— Semaglutide 2.4 mg—heart failure Semaglutide 2-4 mg—no heart failure = -
HFE4 H A mac tide 2-4 m¢ Interaction B emaglutic me Interaction
Reduccién de eventos semaglutide T ey ety OO v
16 No heart failus 0-84(074-0-97) > No heart failure 0-85 (0-68-1-06)

Eventos CV 28%

Insuficiencia cardiaca 21%

Proportion of pate

Mortalidad CV 24%

© & 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Nomber at risk
Semaglutide 2.4 mg—heart failure 2155 2126 2085 2030 1996 1739 1370 970 421 2155 2133 2100 2068 2028 1772 1402 1008 444
Semaglutide 2-4 mg—no heart failure 6647 6568 6475 6387 6257 5489 4406 3155 1312 6647 6606 6553 6488 6396 5636 4541 3268 1371 |
M I' I 1 0 Placebo—heart failure 2131 2082 2022 1978 1925 1651 1308 912 371 2131 2084 2038 2002 1968 1707 1361 954 399
ortalida Ootla (] Placebo—no heart failure 6667 6568 6463 6346 6237 5448 4351 3102 1301 6667 6625 6561 6481 6411 5632 4522 3243 1367
€ semaglutide2.4mg HR Interaction D Semaglutide24mg HR Interaction
s placeho (os% ) pankie v placab s e
Heart failure 076 (059-097) Heart failure 0-81(0-66-1.00)
167 Noheatfabre 093072321 OO Noheatfare 081067097 >
1
s
z
£ / dor
i - - and mildly reduce
£ 3 anheart failure a% £F, and
£ /; avoinpalens VNS B0 o Srep-HFEF
g e 4e versus plac < of the SELEC!:
= — P \utide lysis O
A = e 1Lar\cet-‘39maq ion: apooted analy
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' — : - = p(esewed ejection m'\sed“m
I N I I A I N A FoEF DM rando ETANALISISIC FEVIP mr
IR Time since randomisation (months) Time since randomisation (months) STEP-HFP!

Semaglutide 2.4 mg—_heartfalure 2155 2141 2114 2083 2047 1796 1427 1029 451 2155 2141 214 2083 2047 179 1427 1029 4s1 H t | M t
Semaghonce . s hear flure G547 G606 6558 6300 Ga17 5635 As6o 3283 1980 G647 G6os 6558 6300 Gary Sess dsgo 3963 1380 ospitalizacion+iviuerte
Placebo—heart failure 2131 2101 2061 2029 1998 1736 1390 983 413 2131 2101 2061 2029 1998 1736 1390 983 413
Placebo—no heart failure 6667 6630 6571 6497 6430 5657 4546 3266 1380 6667 6630 6571 6497 6430 5657 4546 3266 1380

Figure 1: The eff i laceb

absence rt failure at enrolment

; . . o . ol i L
HGoe‘r,{Elrmal gg%rﬁké?ga hospitalizaciones debe estudiarse (era hospitalizacion+muerte). SGLT2 no pautado. Efecto sinérgico” Lancet 2024: 404: 773-86
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