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JACC REVIEW TOPIC OF THE WEEK

Worsening Heart Failure: Nomenclature,
Epidemiology, and Future Directions
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Los pacientes hospitalizados por IC
incrementan 2.5 veces el riesgo de
mortalidad




Articulo original

Prondstico al ano en pacientes con insuficiencia cardiaca en
Espana. Registro ESC-EORP-HFA Heart Failure Long-Term

Maria G. Crespo-Leiro®?-*, Eduardo Barge-Caballero?, Javier Segovia-Cubero?®-<,

José Gonzdlez-Costello?, Antoni Bayés-Genis?-¢, Silvia Lépez-Ferndndez/,
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Resultados: La mortalidad al anio en IC aguda fue del 29,3% en Espana (IC95%, 25,6-33.)
y 27,7% en el resto de Europa (p=04303). En IC cronica, las cifras correspondientes fue-
1on 6,4% (1C95% 5,4-7,5) 7 9,5% (p<0,0001). La hospitalizacion al anio por cualquier causa
tras un ingreso por IC aguda en Espana fue de 46,2% (IC95%, 41,8-507) y 44,6% en Europa
(p=04977); en IC cronica, estas cifras fueron 22,3% (1C95%, 20,6-24,1) y 30,0% respectiva-
mente (p<0,0001).

;Qué novedades aporta?

- Incluso en centros con buen cumplimiento de las guias,
la IC continua siendo una condicién grave, en especial
cuando ya necesita ingreso.
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- Globalmente, tras un ingreso por IC en Espana, es de
esperar que un ano después casi uno de cada 3 pacien-
tes (29,3%) haya fallecido (incluyendo el 5,9% que fallece
durante el ingreso) y casi uno de cada 2 (46,4%) o bien
haya fallecido o haya necesitado reingresar por IC. En
los pacientes con IC crénica estas cifras son muy infe-
riores (6,4 y 14,0%, respectivamente), lo que confirma el
alto riesgo asociado a la necesidad de ingreso.

Crespo-LeiroMG,etal.Prondsticoalan” oenpacientesconinsuficienciacardiacaenEspan a.RegistroESC-EORP-HFA Heart Failure Long-Term. REC

CardioClinics. 2020. https://doi.org/10.1016/j.rccl.2020.02.001
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2022 AHA/ACC/HFSA Guideline for
the Management of Heart Failure
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Fernandez Rodriguez JM, et al. Consenso de actuacion basica durante el ingreso hospitalario por insuficiencia cardiaca aguda. 2022 AHA/ACC/HFSA Heart Failure Guideline _ https://doi.org/10.1016/j.jacc.2021.12.012
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Heart Failure Hospitalization and )
Guideline-Directed Prescribing Patterns
Among Heart Failure With Reduced

Ejection Fraction Patients

Pratyaksh K. Srivastava, MD,* Adam D. DeVore, MD, MHS,”“ Anne S. Hellkamp, MS,"” Laine Thomas, PuD,"”
Nancy M. Albert, PuD, Javed Butler, MD, MPH, MBA,® J. Herbert Patterson, PuarmD," John A. Spertus, MD, MPH,?
Fredonia B. Williams, EpD," Carol I. Duffy, DO,' Adrian F. Hernandez, MD, MHS,"“ Gregg C. Fonarow, MD/

TABLE 5 Association Between GDMT Dose Change and All-Cause Mortality Among Those With History of HFH

No Dose De-Escalation/Discontinuation Dose De-Escalation/Discontinuation

After HEH After HEH Dose De-Escalation/Discontinuation

After HFH vs. Not
Adjusted PR (95% CI) p Value

3.82 (2.42-6.03)
4.76 (2.06-11.03)
2.94 (2.04-4.25)
4.81 (2.61-8.87)

N Events/100 pt-yrs (Total Events)

ACE inhibitor/ARB 449 11.4 (51) 45.0 (41)
ARNI 121 10.0 (11) 46.8 (16)

Events/100 pt-yrs (Total Events)

Beta-blocker 662 13.4 (84) 36.8 (58)
MRA 303 12.7 (38) 54.5 (31)

No Dose Initiation/Escalation Dose Initiation/Escalation

Dose Initiation/Escalation

After HFH After HFH
After HFH vs. Not
N Events/100 pt-yrs (Total Events) Events/100 pt-yrs (Total Events) Adjusted PR (95% CI) p Value
ACE inhibitor/ARB 603 21.6 (124) 15.7 (22) 0.73 (0.46-1.16) 0.189
ARNI 677 21.3 (150) 9.4 (9) 0.44 (0.21-0.90) 0.024
Beta-blocker 489 21.9 (105) 21.3 (19) 0.87 (0.54-1.42) 0.584
MRA 484 18.2 (85) 24.4 (24) 1.20 (0.73-1.97) 0.462

Abbreviations as in Tables 1 and 2.

*N=4365 CON TMO previo a ingreso.
eLa reduccion de dosis o retirada innecesaria de ARNI, BB, IECAs/ARA Il o ARM:
eAumenta de tres a cinco veces la mortalidad total o los ingresos por IC.

Hazard Ratio of All -Cause Mortality

!

00 T T T T
Angiotensin- Angiotensin  Beta-Blocker Mineralocorticoid
Converting Receptor-  Dose Change Receptor
Enzyme Inhibitor/ Neprilysin Antagonist
Angiotensin Inhibitor Dose Change

Receptor Blocker Dose Change
Dose Change

0 Compares Dose Discontinuation/De-Escalation After
HFH vs. Not

@ Compares Dose Initiation/Escalation After Heart Failure
Hospitalization vs. Not

Srivastava, P.K. et al. J Am Coll Cardiol HF. 2021;9(1):28-38.
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RECOMMENDATIONS

1. In patients with HFrEF and NYHA class Il to Ill symptoms, the use of ARNi is recommended to reduce

2022 AHA/ACC/HFSA Guideline for

In patients with previous or current symptoms of chronic HFrEF, the use of ACEi is beneficial to reduce

the M a nagement Of H ea rt Fai I u re . morbidity and mortality when the use of ARNi is not feasible (6-13).

. . . . . In patients with previous or current symptoms of chronic HFrEF who are intolerant to ACEi because of
A Report of the American College of Cardiology/American Heart Association cough or angioedema and when the use of ARNi is not feasible, the use of ARB is recommended to reduce
morbidity and mortality (14-18).

Joint Committee on Clinical Practice Guidelines

Value Statement: High Value (A) . In patients with previous or current symptoms of chronic HFrEF, in whom ARNi is not feasible, treatment
with an ACEi or ARB provides high economic value (19-25).

Step 4 Step 5§ Step 6
Implement additional Reassess symptoms, Referral for HF
GDMT and device labs, health status, specialty care for
therapy, as indicated and LVEF additional therapy

HFrEF NYHA IlI-IV, in
LVEF <40% | African American
(Stage C) patients
NYHA I-1lI; Refractory HF | |
> LVEF <35%; (Stage D)
>1y survival
LVEF <40%
Persistent HFrEF [ NYHA II-lII;
(Stage C) ambulatory IV; 13 t
—> LVEF <35%; iﬁ-.n;;fo\‘j:is
NSR and QRS
2150 ms with LBBB
LVEF >40%
HFimpEF
(Stage C) igati
L_,| [Investigational

studies*

Heidenreich et al
2022 AHA/ACC/HFSA Heart Failure Guideline https://doi.org/10.1016/j.jacc.2021.12.012




A Systematic Review and

Network-Meta-An alysi s of Pharmacolo gi cal Treatment CV-Mortality or HF-Hospitalisation HR 95%-ClI
Treatment of Heart Failure With Reduced ARNI + BB + MRA + SGLT2 0.36 [0.29; 0.46]
. . . ARNI + BB + MRA + Vericiguat 0.43 [0.34; 0.55]
Ejection Fraction ARNI + BB + MRA + Omecamtiv 0.44[0.35; 0.56]
A : ) ACEI + BB + MRA + Vericiguat — 0.54 [0.43; 0.67]
Treatment All-Cause Mortality HR 95%-Cl ACEI + ARB + BB + Dig - 0.73 [0.62; 0.85]
ARNI + BB + MRA —= 0.47[0.38; 0.58]
ARNI + BB + MRA + SGLT2 0.39[0.31; 0.49] ACEIl + BB + MRA —— 0.58 [0.47; 0.71]
ARNI + BB + MRA + Vericiguat 0.41[0.32; 0.53] ACEI + BB —- 0.65[0.55; 0.77]
. ) ARNI + BB = 0.68[0.58; 0.79]
ARNI + BB + MRA + Omecamtiv 0.44 [0.36; 0.55 R0 R e 0.84 [0.73; 0.96]
ACEI + BB + Dig + H-ISDN —_— 0.46 [0.35; 0.61] ACEI + BB + Dig u 0.84 [0.73; 0.96]
ACEIl + BB + MRA + IVA —_— 0.48 [0.39; 0.58] ACEIl + Dig 1.00
ACEI + BB + MRA + Vericiguat —_— 0.49 [0.39; 0.62] BB i 0.75[0.65; 0.87]
ACEI + BB + MRA + Omecamtiv — 0.52[0.43; 0.63] 0.25 05 1 2
ARNI + ARB + BB + Dig —_ 0.65 [0.55; 0.76]
ARNI + BB + MRA — 0.44 [0.37; 0.54] c Treatment HR 95%-Cl
ACEl + BB + MRA * 0.52 [0.44; 0.61] ARNI + BB + MRA + SGLT2 —_— 0.33[0.26; 0.43]
ACEI + MRA + Dig —a— 0.66 [0.56; 0.78] ARNI + BB + MRA + Vericiguat —_— 0.35 [0.26; 0.47]
ACEI + BB + Dig —- 0.68 [0.59; 0.78] ARNI + BB + MRA + Omecamtiv —_— 0.36 [0.27; 0.46]
ARE D BB D'g_ - 0:/30.6::10:8°] ACEI + BB + MRA + Vericiguat —_— 0244 [0233'; o..57]
ACEI + ARB + Dig —— 0.83[0.72; 0.96] ACEI + BB + MRA + Omecamtiv — 0.44 [0.35; 0.56]

LA CUADRUPLE TERAPIA COM ARNI+BB+ISGLT2+ARM ES LA
QUE MAS REDUCE LA MORTALIDAD, CONSIGUIENDO EN
MAYORES DE 70 ANOS FRENTE A PLACEBO AUMENTAR CINCO
ANOS LA SUPERVIVENCIA

Tromp, J. et al. J Am Coll Cardiol HF. 2021;m(m):m-m.




Recomendaciones Clase? Nivel?

Se recomienda evaluar exhaustivamente a los
pacientes hospitalizados por IC para descartar
signos de congestion antes del alta y optimizar el
tratamiento oral**”*72

Se recomienda la administracion de tratamiento

farmacologico oral basado en la evidencia antes
del alta'%>~"?

Se recomienda una consulta de seguimiento 1-2
semanas después del alta para descartar signos de
congestion, examinar la tolerancia al tratamiento
farmacolégico e iniciar o ajustar el tratamiento
basado en la evidencia®!'’>!®

Se debe considerar la carobximaltosa férrica en caso Ila
de déficit de hierro, definido como ferritina

sérica <100ng/ml o 100-299 ng/ml con Sat-T

< 20%, para mejorar los sintomas y reducir las
hospitalizaciones’'?

McDonagh TA, et al. Guia ESC 2021 sobre el diagndstico y tratamiento de la insuficiencia cardiaca aguda y crénica. Rev Esp Cardiol. 2022.
https://doi.org/10.1016/j.recesp.2021.11.027



Special article
Optimisation of treatments for heart failure with reduced ejection fraction
in routine practice: a position statement from a panel of experts

Nicolas Girerd,™™* Christophe Leclercq,“" Olivier Hanon,® Antoni Bayés-Genis,"¢ James L. Januzzi,"!
Thibaut Damy,’ Benoit Lequeux,k Christophe Meune, Pierre Sabouret,™ and Francois Roubille”

Girerd N, et al. Optimisation of treatments for heart failure with reduced ejection
fraction in routine practice: a position statement from a panel of experts. Rev Esp
Cardiol. 2023. https://doi.org/10.1016/j.rec.2023.03.005

FOUR PILLARS OF HF TREATMENT
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e “Mas vale un POCO de todos que mucho de uno”

A Novel Approach to Medical Management of Heart Failure
With Reduced Ejection Fraction
Robert J.H. Miller, MD,* Jonathan G. Howlett, MD,* and Nowell M. Fine, MD, SM*

Division of Cardiology, Department of Cardiac Sciences, Libin Cardiova

ELSEVIER

Institute, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada

Table 3. Probable relative benefits of foundational HFrEF therapy: initiation vs target dose*

Outcome affected Initiation of therapeutic class Titration from initial to target dose'
Heart failure hospitalization endpoint Up to two-thirds of overall benefit with Further ~one-third benefit in ACE
ACE/ARB. Uncertain for other Foundational
Significant benefit with ARNI, MRA, Therapies

SGLT?2I observed within 4 to 6

weeks following randomization

Cardiovascular mortality endpoint Improvement observed, event curves No clear further benefit with ACE,
separate within 3 months following ARB
randomization Further benefit possible with MRA, f-
blockers
Time course of benefits on combined Initial 2 to 4 weeks for all Foundational Event curves begin to separate 6
cardiovascular death + heart failure Therapies months following randomization
hospitalization endpoint
Side effects Withdrawal in < 10% Dose-related increase in side effects
Combination with other Foundational Additive benefits in combination Additive benefits in combination
Therapies

ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor; HFrEF, heart failure with reduced
ejection fraction; MRA, mineralocorticoid receptor antagonist; SGLT2I, sodium-glucose cotransport-2 inhibitor.

*For clarity, titration to target doses is associated with accrual of clinical benefits following drug initiation.
T SGLT2I trials have evaluated only 1 dose.

16
Canadian Journal of Cardiology 37 (2021) 632—643



Early treatment initiation in the hospital is
associated with improved adherence
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STRONG-HF, El ultimo grupo recibio una terapia de 4
34 ® farmacos rapidamente aumentada para lograr dosis

CrossMark

Safety, tolerability and efficacy of up-titration of quideline-

directed medical therapies for acute heart failure optimas dentro de las 2 semanas posteriores al alta. Este
(STRONG-HF): a multinational, open-label, randomised, trial enfoque fue factible y seguro, y el ensayo demostro que
la titulacion rapida de GDMT redujo significativamente el
riesgo de muerte por todas las causas de 180 dias o de
hospitalizacion por insuficiencia cardiaca.

High-intensity care group Usual care group

I None I None

[ Less than half of a full optimal dose [ Less than half of a full optimal dose
[ Half to less than a full optimal dose [l Half to less than a full optimal dose

. . High-intensity care group Usual care group Adjusted treatment Adjusted risk ratio p value
[ Full optimal dose or more I Full optimal dose or more (n=542) (n=536) effect (95% Cl) (95%Cl)
ACE inhibitors, ARBs, B blockers Mineralocorticoid 5 5
A . Primary endpoint
or ARN inhibitors receptor antagonists
. \ . \ . \ All-cause death or heart failure readmission by 74/506 (15-2%) 109/502 (23-3%) 81(2:9t013-2) 0-66 (0-50 to 0-86)
100+
90+ I I I I Change from baseline to day 90 in EQ-5D VAST 1072 (0-88) 7-22 (0-90) 3-49 (1.74t0 5-24) NA <0-0001
All-cause death by day 180* 39/506 (8:5%) 48/502 (10-0%) 1.6 (2-3t05:4) 0-84 (0-56 t0 1-26) 0-42
80+ All-cause death or heart failure readmission by 55 (10-4%) 72 (13-8%) 34 (-0-4t07-3) 0-73 (0-53t0 1-02) 0-081
day 90*
—~ 797 Prespecified exploratory endpoints
S -
L,T Cardiovascular death by day 180* 32/506 (6-9%) 44/502 (9:3%) 2:4(-1-2t0 6-1) 0-74 (0-47 t0 1-16) 0-19
é Cardiovascular death by day 90* 17 (3:3%) 28 (5-4%) 2:1(-0-3t0 4-6) 0-60 (0-33t0 1-09) 0-086
§ All-cause death by dav 90* 23 (43% 0(5-7% 1.4(-12t04.0 076 (0.45 t01.29 0-28
S]
s 47/506 (9:5%) 74/502 (17-1%)
2 ||
c% || Finkelstein-Schoenfeld hierarchical compositet - - 128 (1-113t0 1:46) NA 0-0002
Proportion of comparisons where group is superior§ ~ 40-4% 29-4%
Proportion of comparisons where groups are tied 30:2% NA

Sensitivity analyses

All-cause death or heart failure readmission by 69/506 (14-1%) 108/502 (23-0%) 8:9 (3:9t0 14-0) 0-61(0-46 t0 0-82) 0-0005
day 180, excluding COVID-19 deaths*
All-cause death by day 180, excluding COVID-19 33/506 (7-1%) 47/502 (9-8%) 2.7 (-1-0to 6-4) 0-72 (0-47t0 1-12) 0-15
deaths*
e Q& Q Q & Qo Q
S S @ & O S S
& P N F & P &
& © & N
é\b @Qb
K K
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ACTUALIZACION PROTOCOLO ICA 2022

MANEJO FASE ESTABLE

¢

aruro e surEnGi DIURETICOS: Reducir hasta su paso a via oral y a la dosis minima eficaz

INICIO O AJUSTE DE FARMACOS MODIFICADORES DE LA ENFERMEDAD (IC-FEr de novo o previa)

En pacientes con IC-FEr:

» Maximo aumento de la supervivencia: ARNI y BB, con lo que son prioritarios

e Situacion ideal seria iniciar la cuadruple terapia durante el ingreso: ARNI+BB+iSGLT2+ARM
e En fase congestiva: ARNI y empagliflozina

e Euvolémico: BB (con menos evidencia en fase aguda ARM)

En pacientes con FEVI >40% empagliflozina reduce la mortalidad y los ingresos por IC

En pacientes con FEVI entre 41-49% podria considerarse usar BB, ARNI, IECA, ARAII y ARM

[ |ARNI

[ Se considerara el uso de IECA/ARAII en aquellos casos que no puedan tomar ARNI,
por la causa que fuera

R L

¢ Si RS — objetivo FC: 50-70 Ipm (no subir dosis de BB si FC <60 Ipm)

* Si FA — objetivo FC: 60-100 Ipm (Optima 70-90 Ipm), max 110 Ipm (no existe un claro
beneficio de BB)

* SiRSy FC >70 Ipm con BB a dosis maxima tolerada —= valorar ivabradina

D ARM: utilizar la dosis neurohormonal (25-50 mg/24h)

I f S o Posible nueva actualizacién desde la publicada en :Fernandez Rodriguez JM, et al. Consenso de actuacion basica durante el ingreso hospitalario
@ Cy adcmil por insuficiencia cardiaca aguda. Rev Clin Esp. 2020. https://doi.org/10.1016/j.rce.2020.01.002



ELSEVIER

Q("D Los “Farmacos Fundamentales” se agrupan en tres grupos generales con
similares efectos hemodinamicos y/o neurohormonales. Los farmacos dentro de
Review

A Novel Approach to Medical Management of Heart Failure cada grupo no deben iniciarse u optimizarse en la misma visita debido a posibles

With Reduced Ejection Fraction . . . e
Rabert .. Mill, M, Jonathan G. Howlrt, MD* and Nowel M. Fine, MD, SM" efectos secundarios, pero se deben hacer intentos para optimizar cada grupo

ion f Cadigy, Deparmen of i s, Liin Gardvacuo s, Conming Sl of i, Univeityof Caly, o, Al Code durante cada consulta (hasta 3 cambios oor Consulta)_

Cluster Scheme
Initiation and Titration of Foundational Therapy for Heart Failure with LVEF < 40%

Red- Face to face visit with prescriber preferred Blue- Either face to face or virtual visit with prescriber Orange- Virtual visit with prescriber preferred

Cluster A: Diuretic & SGLTi + Cluster B: ARNi & MRA + Cluster C: Beta Blocker & SNI*

Encounter 1 (Usually face-to-face, up to 3 medication initiations) Los paCIenteS no fraglles
Start Preferred Cluster A Medication Start Preferred Cluster B Medication Start Preferred Cluster Medication* con TAS > 110 mm Hg’ FC

’ en reposo> 70 latidos por
1- 2 Weeks
minuto, TFGe> 40 ml/miny

K+ sérico <5,0 mmol / L

T generalmente pueden

'm tolerar tres cambios de
Encounter 3 & ongoing (whenever feasible, up to 3 medication titrations) medicacion con una baja
Diuretic titration as needed Cluster B Medication titration Cluster C Medication Titration* tasa de efectos secundarios.
1- 2 Weeks

Goal Foundational Therapy- Continue to actively manage as necessar

Addition of Personalized Therapies as dictated by clinical presentation and setting (see Table 2

(syyuow g) syaam g1 5 uoilpnJyi] 10f awli] |p30] PaPUIWUI0IY

Implementar la Terapia Médica Optima en 2-3 meses

21 Canadian Journal of Cardiology 37 (2021) 632—643



Special article
Optimisation of treatments for heart failure with reduced ejection fraction
in routine practice: a position statement from a panel of experts

Nicolas Girerd #P* Christonhe Teclerca ¢4 Olivier Hanon € Antoni Ravés-Genis 8 Tames 1. Tannzzi MM

CGA

Comorbidities
Cognitive function
Risk of falls
Autonomy
Nulritiional status
Polypharmacy
Depression
Vaccination status
Social isolation

eGFR 2 30 mUmin/1.73 mi )
( AND SBP 2 100 mmHg @) ( eGFR < 30 mUmin/1.73 m’ ) (

SGLT2I
ARNVACEI (1/4 dose) 9

ARNVACEI (1/2 dose)
BB (1/2 dose)

D &

SBP < 100 mgHg

)

SGLT2I
ARNVACEI (1/4 dose) e

BB (1/2 dose)
eGFR >30 mVmin/1.73 m*
ARNVACEI (1/2 dose)

eGFR > 30 mmin/1.73 m*
MRA (1/4 dose)

SGLT2I
ACEI (1/4 dose)
VT or HR > 80 bpm
Prefer BB (1/4 dose)

SBP > 100 mmHg)
BB (1/4 dose) OR ACEI (1/4 dose)
if not already started

SBP > 100 mmHg
MRA (1/4 dose)

SBP > 100 mm Hg
ACEI to ARNI (1/4 dose)

Rev Esp Cardiol. 2023. doi.org/10.1016/j.rec.2023.03.005




PB-Blockers in Congestive Heart Failure

A Bayesian Meta-Analysis
James M. Brophy, MD, PhD; Lawrence Joseph, PhD; and Jean L. Rouleau, MD

Los BB reducen los ingresos por IC un 36%

Hospital admission for congestive heart failure in the placebo and B-blocker groups of 22 studies.

Los BB reducen la mortalidad total un 35%

n = 10135. 22 Estudios. FEVI<45% BB vs
placebo

Ann Intern Med. 2001;134:550-560.

Mortality in the placebo and B-blocker groups of 22 studies. B-Blockers, Placebo, Odds Ratio Odds Ratio
Study n/n n/n (95% Cl) (95% Cl)
Anderson et al. (19) n/a n/a

B-Blockers, Placebo, Odds Ratio Odds Ratio Engelmeier et al. (20) 1/9 4/16 — 0.49 (0.05-2.43)
Study n/n n/n (95% ClI) (95% Cl) Pollock et al. (35) 0/12 0/7 > 0.60 (0.00-355)
Anderson et al. (19) 5/25 6/25 — o — 0.80 (0.28-2.34) |  Woodley et al. (36) 1729 2/20 — 0.39 (0.03-3.01)
Engelmeier et al. (20) 1/9 2/16 <«<—e¢——>  1.02(0.08-6.84) | Paolisso et al. (37) n/a n/a
Pollock et al. (35) 0/12 0/7 —]— > 0.60 (0.00-365) Waagstein et al. (21) 37/194 49/189 - 0.68 (0.50-1.07)
Woodley et al. (36) 0/29 0/20 —— 0.69 (0.00-415) Wisenbaugh et al. (22) 0/11 0/13 ® > 1.17 (0.00-735)
Paolisso et al. (37) 0/5 0/5 «———> 1.00 (0.00-558) Fisher et al. (23) 1/25 8/25 0.13 (0.01-0.63)
Waagstein et al. (21) 23/194 21/189 —— 1.07 (0.61-1.88) Bristow et al. (24) 7/105 3/34 — 0.69 (0.23-3.03)
Wisenbaugh et al. (22) 1/11 0/13 | e 3.86 (0.23-2697) CIBIS-I (25) 54/320 82/321 0.59 (0.48-0.90)
Fisher et al. (23) 1/25 2/25 1 0.58 (0.04-4.36) Eichhorn et al. (26) 0/15 2/9 - 0.10 (0.00-1.06)
Bristow et al. (24) 4/105 2/34 D 0.58 (0.14-3.74) Metra et al. (27) 0/20 2/20 - 0.18 (0.00-1.87)
CIBIS-I (25) 53/320 67/321 -& 0.75 (0.57-1.10) Olsen et al. (38) 2/36 0/23 ——e—> 3.41 (0.34-2806)
Eichhorn et al. (26) 0/15 0/9 T 0.61 (0.00-373) Krum et al. (39) 1/33 2/16 I 0.27 (0.02-2.14)
Metra et al. (27) 0/20 0/20  <«——¢——>  1.00(0.00-615) |  pyistow et al. (29) 18/261 8/84 — 0.68 (0.34-1.68)
Olsen et al. (38) 1/36 0/23  <———&—>  1.99(0.12-1775) | p,cker et al. (30) 9/133 18/145 - 0.53 (0.25-1.14)
Krum et al. (39) 3/33 2/16 < 0.67(0.15-4.24) | coycc et al. (31) 9/232 9/134 — 0.56 (0.24-1.42)
Bristow et al. (29) 12/261 13/84 -— 0.27 (0.14-0.63) Cohn et al. (32) 3/70 1/35 PN 1.19 (0.21-17.0)
Packer et al. (30) 6/133 11/145 —e1— 0.60 (0.22-1.51) Aust/NZ (28) 23/208 33/208 | 0.66 (0.42-1.14)
Colucci et al. (31) 2/232 5/134  <o— 0.26 (0.04-1.04) | M o8
Cohn et al. (32) 2/70 2/35 . 0.49 (0.07-3.47) CIBIS-II (17) 159/1327 232/1320 0.64 (0.57-0.82)
Aust/NZ (28) 21/207 29/208 _el 0.70 (0.43-1.23) MERIT-HF (18) 200/1990 294/2001 0.65 (0.58-0.81)
CIBIS-1I (17) 156/1327 228/1320 - 0.64 (0.56-0.82) | RESOLVD (34) _15/214 _2/212 e 2.93(1.16-8.60)
MERIT-HF (18) 145/1990 217/2001 - 0.65 (0.55-0.82) | | Total 540/5244 754/4832 L )

~RESOLVD (34) 8/214 17/212 —— 0.46.(0.20-1,02) 1.0 10.0
Total 444/5273 624/4862 * 0.65 (0.53-0.80) : :
T T
02 1.0 5.0



Redefining B-blocker response in heart failure patients with
sinus rhythm and atrial fibrillation: a machine learning

cluster analysis
All patients Sinus rhythm Atrial fibrillation
(n=15 659) (n=12 822) (n=2837)
Age, years 64 (55-72) 64 (54-71) 69 (60-74)
Sex
Women 3708 (23-7%) 3185 (24-8%) 523 (18-4%)
Men 11951 (76:3%) 9637 (75-2%) 2314 (81-6%)
Body-mass index, kg/m? 26-6 (24-0-29-8) 26-6 (24-0-29-7) 26-9 (24-3-30-1)
Heart rate, beats per min 80 (72-88) 80 (72-88) 81(72-92)

Systolic blood pressure, mm Hg

LVEF

Previous myocardial infarction

NYHA class Ill or IV
Creatinine, pmol/L
ACEior ARB

Any diuretic therapy
Anticoagulation therapy

Digoxin

124 (110-140)

27% (21-33)
8538 (54-5%)
8802 (63.7%)

105 (88-124)
14877 (95-0%)
13563 (86-6%)
5033 (32:1%)
9299 (59-4%)

123 (110-139)
27% (21-33)
7411 (57-8%)
7048 (61:9%)
104 (88-124)
12188 (95-1%)
10914 (85-1%)
3379 (26-4%)
6919 (54-0%)

126 (113-140)
27% (21-33)
1127 (39-7%)
1754 (72-6%)
108 (90-131)
2689 (94-8%)
2649 (93:4%)
1654 (58-3%)
2380 (83-9%)

Data are median (IQR) or n (%). Breakdown according to randomised treatment allocation ( blockers vs placebo) is
provided in the appendix (p 8). ACEi=angiotensin converting enzyme inhibitor. ARB=angiotensin receptor blocker.

LVEF=left ventricular ejection fraction. NYHA=New York Heart Association.

www.thelancet.com Vol 398 October 16, 2021

Los BB en IC-FEr reducen la mortalidad en
RS pero no en FA

Annualised  Placebo B blockers Odds ratio (95% Cl) Risk ratio (95% Cl)  p value Number needed
mortality to treat (95% Cl)

SR

SRall 15-8% 1121/6276 (17-9%)  907/6546 (13-9%) 0-74 (0-67-0-81) 0-86 (0-81-0-90) <0-0001 25 (18-39)

SR1 3-9% 14/222 (6:3%) 81211 (3.8%) 0-59 (0-24-1-43) 074 (0-41-1-29) 023 NA

SR2 57% 40/487 (8-2%) 34/514 (6-6%) 0-79 (0-49-1-27) 0-89 (0-69-1-14) 033 NA

SR3 91% 108/731 (14-8%) 59/683 (8-6%) 0-54 (0:39-0-76) 0-71(0-57-0-87) 0-0004 16 (11-36)

SR4 8-8% 151/1231 (12-3%) 140/1306 (10-7%) 0-86 (0-67-1-10) 0-93 (0-82-1-05) 022 NA

SRS 10-3% 267/1706 (157%)  202/1791 (11-3%) 0-69 (0-56-0-83) 0-82 (0-74-0-92) 0-0001 23 (15-47)

SR6 19-6% 541/1899 (28:5%)  464/2041 (22:7%) 0-74 (0-64-0-85) 0-86 (0-80-0-93) <0-0001 17 (12-33)

AF

AFall 20-4% 300/1425 (211%)  278/1412 (19-7%) 0-92 (0-77-1-10) 0-96 (0-87-1-05) 0-37 NA

AFT 13°8% 50730/ (10-3%) 597301 (10-0%) T7510-33-1-90) T17(092-130) 079 A

AF2 9-2% 50/338 (14-8%) 29/321(9-0%) 057 (0-35-0-93) 073 (0-54-0-98) 0-023 17(9-119)

AF3 151% 68/348 (19.5%) 69/348 (19-8%) 1.02 (0-70-1-48) 1.00 (0-84-1-22) 0-92 NA

AF4 28.4% 81/201 (40:3%) 68/202 (33.7%) 0-75 (0-50-1-13) 0-87 (0:70-1-07) 017 NA

AF5 17-0% 51/231 (22-1%) 53/240 (22-1%) 1-00 (0-65-1-55) 1.00 (0-81-1-24) 1.0 NA

Data are % or n/N (%), unless stated otherwise. Results are based on objective assessment for the number of dimensions and clusters for sinus and atrial fibrillation, as defined
by the gap statistic. NA=not applicable as the absolute risk reduction with B blockers is not significant. SR=sinus rhythm. AF=atrial fibrillation.

An individual patient data (IPD) meta-analysis of all major beta-
blocker trials in HFrEF has shown no benefit on hospital admissions
and mortality in the subgroup of patients with HFrEF with A
However, since this is a retrospective subgroup analysis, and because
beta-blockers did not increase risk, the guideline committee decided
|_not to make a separate recommendation according to heart rhythm. |

N

F.1 25

McDonagh, et al. European Heart Journal. 2021;1-128. https://doi.org/10.1093/eurheartj/ehab368
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Eplerenone in Patients with Systolic Heart Failure
and Mild Symptoms

THE EFFECT OF SPIRONOLACTONE ON MORBIDITY AND MORTALITY
IN PATIENTS WITH SEVERE HEART FAILURE
Faiez Zannad, M.D., Ph.D., John J.V. McMurray, M.D., Henry Krum, M.B., Ph.D., DirkJ. van Veldhuisen, M.D., Ph.D.,
Karl Swedberg, M.D., Ph.D., Harry Shi, M.S., John Vincent, M.B., Ph.D., Stuart J. Pocock, Ph.D.,
and Bertram Pitt, M.D., for the EMPHASIS-HF Study Group*

A
N NT 1 3 1009 Hazard ratio, 0.63 (95% CI, 0.54-0.74)
s P<o001

BERTRAM PITT, M.D., FAIEZ ZANNAD, M.D., WiLLEM J. REMME, M.D., RoBerT CopY, M.D., ALAIN CASTAIGNE, M.D.,
ALFONSO PERez, M.D., JoLIE PALENSKY, M.S., AND JANET WITTES, PH.D.,
FOR THE RANDOMIZED ALDACTONE EVALUATION STUDY INVESTIGATORS*

£
3
5
£8 so
£S8 B PLacEBO GROUP  SPIRONOLACTONE REeLATIVE Risk
- ] - - -
E 3 o 1009 1 azard ratc, 0.76 (95% CI, 062-0.93) VARIABLE (N=841) Group (N=822) (95% CI) P VaLue
'-Sg ] M e no. of patients
25 20 E3
:'3 % B % ] D N NT 8 Cause of death
E‘" 17 ‘; 0 1004 Hazard ratio, 0.58 (95% Cl, 0.47-0.70) Cardiac causes 314 226 0.69 (0.58-0.82) <0.001
T od T 30l T gl Pe00 Progression of heart failuref 189 127 0.64 (0.51-0.80) <0.001
0 1 & 3 Sudden deathi 110 82 0.71 (0.54-0.95) 0.02
Yea 5~ 2 5 NNT 14 Total 386 284 0.70 (0.60-0.82) <0.001
No. at Risk 1o % Reason for hospitalization
Poeonone  1oer % Z'_ T Cardiac causes§ 336,753 260/515 0.70 (0.59-0.82)  <0.001
or T ‘E 304 NNT 10 Worsening heart failure 300/663 215/413 0.65 (0.54-0.77) <0.001
Years s .E Placebo
N NT 3 3 No. at Risk E 207
:::l::::one g;i g;; g 104 Eplerenone
o ; T T
0 1 2 3

Years since Randomization

No. at Risk
N NT 1 5 Placebo 1373 248 512 199
Eplerenone 1364 925 562 232



PARADIGMHF

Endpoint primario. Mortalidad Cardiovascular

u hospitalizacion por IC

1.0+
Hazard ratio, 0.80 (95% Cl, 0.73-0.87)
P<0.001
£ 06
Z
s 0.5
<
o 044 )
2 Enalapril
B 03
=
E 024 LCZ696
o : )
0.14 7 ZOA)
0.0+ T T T T T T 1
0 180 360 540 720 900 1080 1260
Days since Randomization
No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236
Mortalidad por todas las causas
1.0+
Hazard ratio, 0.84 (95% Cl, 0.76-0.93)
P<0.001
£ 0.6+
=
S 0.5
[3
o 044
v
2
& 0.3 Enalapril
= nalapri
E 02+
Y] LCZ696
0.1
0.0 T T T T T T 1
0 180 360 540 720 900 1080 1260
Days since Randomization
No. at Risk
LCZ696 4187 4056 3891 3282 2478 1716 1005 280

Enalapril 4212 4051 3860 3231 2410 1726 994 279

16%

Estudio PARADIGM-HF

Mortalidad Cardiovascular

1.0+
Hazard ratio, 0.80 (95% Cl, 0.71-0.89)
P<0.001
£ 0.6+
:‘-: 0.5
2 =7 o
s 20%
& 0.4
o
2
g 03
3 Enalapril
£ 021
v
0.14 LCZ696
0.0 T T T T T T 1
0 180 360 540 720 900 1080 1260
Days since Randomization
No. at Risk
LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 4051 3860 3231 2410 1726 994 279
Hospitalizacion por IC
1.0+
Hazard ratio, 0.79 (95% Cl, 0.71-0.89)
P<0.001
s 0.6+
©
2 0.5+
3
& 0.4
el
3
= 0.3
© Enalapril
2 0l nalapri
a
0.1 LCZ696
0.0 T T T T T T 1
0 180 360 540 720 900 1080 1260
Dias desde la aleatorizacion
Ne en riesgo
LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236

Muerte subita

=
o
Enalapril
§ 1 HR=0.80 (0.68, 0.94)
R0.008
8|
o
3]
o
81 20%
S (1)
8.
o br T T r T T T T
0 180 360 540 720 900 1080 1260
Days since randomization
Number at risk

Enalapril 4212 3860 2410 994

Lcz 4187 3891 2478 1005

Muerte por empeoramiento
delalC

0.10

0.08

HR=0.79 (0.64, 0.98)
Pe0.034 Enalapril

004 006

0.02

8.
oy T T T T T T T
0 180 360 540 720 900 1080 1260
Days since randomization
Number at risk
Enalapril 4212 3860 2410 994
Lcz 4187 3891 2478 1005

McMurray J et al. N Engl ) Med. 2014; 371:993-1004



Primary End Point Death from Cardiovascular Causes
Hazard Ratio P value for Hazard ratio P value for
Subgroup LCZE96 Enalapril {95% C1) interaction (95% CI) interaction
o
ANl patients 4187 4212 —-— —-—
Age 0.47 o070
<65 yr 2111 2168 — —
=65 yr 2076 2044 — —
032 0.62
<7Syr 3403 3433 —_ —
=75yr 784 779 _— —_—
Sex 0.63 092
Male 3308 3259 —— —_——
Female am 953 —_— _—
Race 0.58 0838
White 763 2781 —_— —_—
Black 213 215 —
Asian 759 750 —_— ———
Native American =4 8%
Other 368 37% —_— —_—
Region 037 081
North America 310 292 —_— —_— .
Latin America 713 720 — —_——
Western Europe and other 1026 1025 ————— —_—
Central Europe 1393 1433 —— ——
Asia-Pacific 745 742 —_— —_—
NYHA class 0.03 076
Primary End Point Death from Cardiovascular Causes
Hazard Ratio P value for Hazard ratio P value for
Subgroup LCZ696 Enalapril (95% ClI) interaction (95% ClI) interaction
a0
Atrial fibrillation 0.25 1.00
No 2670 2638 —— —_
—————— — e—
No 2670 2638 —. —_—
Yes 1517 1574 —- —-
NT-pro8NP 0.1 033
=Median 2079 2116 —_—— —
=Median 2103 2087 —— ——
Hyperiension 087 014
No 1218 1241 —_—— —_——
Yes 2989 2971 — —
Prior use of ACE inhibitor 0.09 0.06
No 521 546 —_— ——
Yes 3266 3266 — ——
Prior use of aldosterone amagonist o0.10 032
No 1916 1812 —— ——
Yes 2271 2400 —_— —_—
Prior hospitalization for heart failure 0.10 0.19
No 1580 1545 —_— —_—
Yes 2607 2667 —. —_—
Time since diagnosis of heart failure 0.27 0.21
=1yr 1275 1248 RS B s
~1toSyr 1621 1611 —_— —
>S5 yr 1291 1353 —_— e
03 05 07 09 11 13 15 17 03 05 ©7 ©09 11 13 15 1.7
LCZ696 Better Enalapril Batter LCZ 696 Better Enalapril Better

McMurray, et al. N Engl J Med.

2014;371(11):993-1004




PIONEER-HF: Resultados

Objetivo clinico combinado exploratorio grave

Muerte, hospitalizacién por IC, o necesidad de DAVI, Tx

Empeoramiento de la funcién renal* 13.6 14.7 0.93 (0.67-1.28)
Hiperpotasemiat 11.6 9.3 1.25 (0.84-1.84)
Hipotension sintomatica 15.0 12.7 1.18 (0.85-1.64)
Evento de angioedema 1(0.2%) 6 (1.4%) 0.17 (0.02-1.38)

» Exploratory Serious Clinical Composite endpoint was driven by the
reduction of risk of death and HF re-hospitalizations
Velazquez EJ et al. Late Breaker AHA 2018. Chicago, IL, USA November 10-12, 2018



Estudio PROVE-HF. Efecto del Sac/Val en biomarcadores, remodelado

Pacientes
g (%}

= LVEF <40%

= Stable dose

miocardico y outcomes

Cuando la FEVI decrece, el
riesgo de ey
hospitalizacion y de muerte Jooo |
aumenta 8|%%° o

Muerte CV

<34 34-38 38-42 42-45 >45 o I 5 o
Fraccion de eyeccion basal (%) (h ] /0

HR 1,57 (1,49-1-65)

Screening
Period

Open-label treatment period (N=795)

Class II-1V

HEIEE

of loop patients
diuretic for

T — | — T T T ™
the 2 weekspay -2s 1 14 30 45 60 90 180 270 365
preceding Vit Echo Echo Echo
study start \ I\ )

oo Y
Titration phase Follow-up phase

LVEF Left ventricular ejection fraction; LVEDVi LV end-diastolic volume index; LVESVi LV end-systolic volume index; LAVi Left atrial volume index;

E/e’ Ratio of early mitral diastolic filling velocity/early diastolic mitral annular velocity. Januzzi, JAMA. 2019

\
PROVE-HF

* Objetivo primario. Correlacion entre los
valores de NT-proBNP y remodelado a los
12 meses: LVEF, LVEDVi, LVESVi, LAVi, E/e’

* Objetivo secundario.

- Asociacién entre el cambio de NT-proBNP
y el remodelado a los 6 meses

- Efecto del S/V en el remodelado cardiaco
en grupos predefinidos en el PARADIGM-HF
trial:

IC de novo y/o naive para ACEI/ARB

Aquellos pacientes con
concentraciones de BNP or NT-proBNP por
debajo de los criterios de inclusion de
PARADIGM-HF

Pacientes que no alcanzan dosis
objetivo de S/V (97/103 mg/12h a diario)




Contexto previo: Meta-andlisis Kramer (2010, JACC)

Cambios absolutos en la FEVI con tratamiento farmacologico o dispositivos vs
placebo

Cambio FE desde basal (%)

6,9%

Meta-analisis sobre 25 farmacos/dispositivos en IC:

v 30 estudios mortalidad
v' 69.766 pacientes

v 88 estudios remodelado
v' 19.921 pacientes

Beta-

IECASs ARM ARAII CRT
bloqueantes
(Brisoprolol, Bucindolol, (Captopril, Enalapril) (Espironolactona) (Candesartan, adaptado de Kramer DG et al. JACC 2010
Carvedilol, Metoprolol) Valsartan)

Estrategia terapéutica



Figure 1. Concentrations of N-Terminal Pro-B-Type Natriuretic Peptide (NT-proBNP) Across Study Visits
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30%

Baseline Day Day Day Month Month Month Month Month
14 30 45 2 3 6 9 12

Visit

760 754 740 734 721 719 699 659 638

LVEF

45
20 +9.4%

N +5.2%

30 25% de los pacientes

25 28.2 experimentaron un incremento
20 en LVEF 213% a los 12 meses
15

10

LVEF (%)

u

Baseline to 12 months: all P <0.001

o

BL 6M 12M

La masa del VI indexada se redujo de 124,77 a 107,82 g/m?
(media -16,00 g/m?; p <0,001)

BL, baseline; LVEF, left ventricular ejection fraction; LVEDVi, left ventricular end-diastolic volume
index; LVESVi, left ventricular end-systolic volume index; M, months. Januzzi et al, Prospective
Study of Biomarkers and Ventricular Remodeling During Entresto Therapy for Heart Failure.

\ Estudio PROVE-HF. Remodelado

PROVE-HF adverso cardiaco
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SGLT2 inhibitors in patients with heart failure with reduced @ ®
ejection fraction: a meta-analysis of the EMPEROR-Reduced -

and DAPA-HF tnak B cardiovascular death
Farz 2ared jodo Pecha Fevass, Souant | Pocodk. Strflen D Anker, Jowed Eutles, Concaares Fllpeten, Mestes Sracthrnrn Aree Pavale Ofiicd Number with event/number Ofpatients (%) HR (95% C1)
Egon Pfers, Webeed Jaswd Mioe Packer SGLT?2 inhibitor Placebo
EMPEROR-Reduced 187/1863 (10-0%) 202/1867 (10-8%) —.—-— 0-92 (0.75-1:12)
DAPAHF 22202373.(9.6%) 2302371 (11.5%) i 0.82(0.69-098)
Total : 0-86 (0-76-0-98)
Test for overall treatment effect p=0-027 , : : " :
Test for heterogeneity of effect p=0-40 025 0-50 0-75 1.00 125
C First hospitalisation for heart failure or cardiovascular death
Number with event/number of patients (%) HR (95% Cl)
SGLT2 inhibitor Placebo
EMPEROR Reduced 361/1863 (19-4%) 462/1867 (24 7%) B B ; 075 (0-65 0-86)
DAPA-HF 386/2373 (16-3%) 502/2371 (21-2%) ] 0-74 (0-65-0-85)
Total ; 0-74 (0-68-0-82)
Festforoverat tleat_IIIEIIEEIIE:tp IO [ T T t \
Test for heterogeneity of effect p=0-8 0-25 0-50 075 1.00 1.25
D First hospitalisation for heart failure
Number with event/number of patients (%) HR (95% CI)
SGLT2 inhibitor Placebo
[EMPEROR Reduced 24071863 (13 2%) 142/1867 (18 3%) .- : 069 (059 USl)
DAPA-HF 231/2373 (9-7%) 318/2371 (13-4%) —— : 070 (0:59-0-83)
Total ’ 5 0-69(0-62-0-78)
Test for overall treatment effect p<0.0001 ( Y [ ' !
Test for heterogeneity of effect p=0-90 025 050 075 1.00 1:25
& -}

F. Zannad, et al.SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-analysis of the EMPEROR-Reduced and DAPA-HF trials. Lancet;396(10254):819-829. DOI: 10.1016/5S0140-6736(20)31824-9




@ ESC European Heart Journal (2021) 42, 671-680 FASTTRACK CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehaa68 Heart failure and cardiomyopathies
of Cardiology

Influence of neprilysin inhibition on the efficacy
and safety of empagliflozin in patients with
chronic heart failure and a reduced ejection
fraction: the EMPEROR-Reduced trial

El efecto de empagliflocina sobre la mortalidad CV e
ingresos por IC es un 13% mayor en los tratados con SAC/VAL

Table 2 Effects of empagliflozin in patients taking and not taking a neprilysin inhibitor at baseline

° 7/ . . Pati ki itysi Pati ki ilysi 1 .
e Reduccion del riesgo de mortalidad CV o sy T eI

ingresos por |C ey e

(n= =
* E m pa gl Ifl OCi Nna so I O: 2 3 % Cardiovascular death or adjudicated hospitaliza- 369 (24.9) 310 (20.9) 93 (240) 51(15.0) 031
. . . tion for heart failure [n (%)] HR 0.77 (0.66-0.90) HR 0.64 (0.45-0.89)
* Empagliflocina junto a SAC/VALS : 36% p=00008 P=00094
Neprilysin inhibitor No Neprilysin Inhibitor
HR 0.64 HR 0.77
09 (95% CI, 0.45-0.89) 407 (95% CI 0.66 — 0.90)
Q (O]
S 30 Placebo & 30~ . . . .
S ) points is shown in Table 2. When compared with placebo, empagliflo-
= 20 g 204 zin reduced the combined risk of cardiovascular death or hospitaliza-
[
.,% = Empaglifiozin tion for heart failure by 23% in the patients not taking a neprilysin
2 10- Empaglifiozin 2 10- inhibitor and by 36% in the patients taking a neprilysin inhibitor, haz-
3} s} ard ratios of 0.77 (95% Cl 0.66-0.90), P=0.0008 and 0.64 (95% ClI
01 : : : : : : : : 01 : : : : : : : : 0.45-0.89), P=0.009, respectively. Empagliflozin decreased the total
0 90 180 270 360 450 540 630 720 0 90 180 270 360 450 540 630 720
Days after randomization Days after randomization

European Heart Journal (2021) 42, 671-680
Placebo 387 355 332 273 218 162 109 72 39 1480 1360 1280 1072 890 692 502 338 185 40i10.1093/eurheart/chaa96s
Empaglifiozin 340 328 314 262 201 143 8 55 25 1523 1435 1363 1162 971 766 559 368 206 orTv.1h7sfeurheartjienaa



@ESC oo aerao  FASTTRACK CLINICAL RESEARCH
pean Si

European Society doi:10.1093/eurheartj/ehaa968 Heart failure and cardiomyopathies
of Cardiology

Influence of neprilysin inhibition on the efficacy
and safety of empagliflozin in patients with
chronic heart failure and a reduced ejection
fraction: the EMPEROR-Reduced trial

El efecto de empagliflocina sobre la mortalidad CV es un
22% mayor en los tratados con SAC/VAL

e Reduccion del Riesgo de Mortalidad CV:
* Emagliflocina solo: 5%
* Empagliflocina junto a SAC/VALS: 27%

the interaction P-values were >0.05 (Table 2). When compared with
placebo, empagliflozin reduced the risk of cardiovascular death by 5%
in the patients not taking a neprilysin inhibitor and by 27% in the
patients taking a neprilysin inhibitor, hazard ratios of 0.95 (95% ClI '
0.76-1.18) and 0.73 (95% Cl 0.42-1.25), respectively. Empagliflozin

European Heart Journal (2021) 42, 671-680
doi:10.1093/eurheartj/ehaa968



EMPATROPISM

Absolute A From Baseline (miL)

J.

10
-

LVEDV

.—t—

sEmpaglifiozin  mPlacebo

Absolute A From Baseline (mL)
IS o - -

Journal Pre-proof ® JACC
Randomized Trial of Empagliflozin in Non-Diabetic Patients with Heart Failure and
Reduced Ejection Fraction
LVESV
Peak V02 OUES

sEmpagifiozin  mPlacebo

Absolute A From Baseline (grams)
lo 2 a - .~

LV Mass

sEmpaglifiozin  mPlacebo

—

Absolute & From Baseline

=

=

"

=3

LVEF

"~ Ba

s Empaghfiozin s Placebo

Absodute A From Baseline (mL/Kg/rman)
o - o - "~ w

sEmpaglifiozin  mPlacebo

*

Absolute & From Baseline

400

-

sEmpaghfiozin  wPlacebo

6-Minute Walk

|

Absolute & From Baseline (meters)
b ]

sEmpaglifiozin  mPlacebo

==

Absolute & From Baseline
L

X

KCCQ-12

e

sEmpaghfiozin  mPlacebo

https://doi.org/10.1016/j.jacc.2020.11.008

N= 84 No Diabéticos
FEVi< 50%

Pacientes estables con
TMO los ultimos 3
meses.

BB 88%/ARNI
43%/1ECAs 6 ARA 42%.

Seguidos 6 meses
LVEDVI -25.1ml.
LVESVI -25.6 ml
FEVi +6%

VO2 max +1.1
ml/min/kg.

6MWalkTest +81m

KCCQ +21



n=162

v’ Stablished HF diagnosis
" Prior LVEF (<1year)
v NT-proBNP >600pg/ml
v’ Optimized therapy (>1 month)
v’ Stability (>1 month)
No SGLT2i

Impact of Dapagliflozin on cardiac remodeling in patients with chronic heart failure:
DAPA-MODA study.

DA. Pascual-Figal'2?34, JL. Zamorano*°, M. Domingo®, H. Morillas’, J. Nufiezé, M. Cobo
Marcos®, A. Riquelme-Pérez?#, Albert Teis®, E. Santas®, C. Caro', JM. Pinilla'®, JF.
Rodriguez-Palomares*!!, D. Dobarro?, MA. Restrepo-Cordoba', JR. Gonzalez-Juanatey',

A. Bayés Genis*® on behalf of DAPA-MODA study investigators (see appendix)

LVEF <40%

n=78 Dapagliflozin 10 mg/day

LVEF>40%

=84 NT-proBNP LVI mass

-8.6% -18.1% -13.1%

10.1002/ejhf.2884



& PIONEERHF

24h-10d

> 100mmHg (6h)
No aumento iv 6h

No 24h

FEVI< 40%

B9 NT-proBNP 21600 pg/mL

o BNP 2400 pg/mL

&~ [N

©

Randomizacio

inotrépico

@ Diurético iv

@

B EMPULSE

24h-5 d

> 100mmHg (6h)
No aumento iv 6h

No 24h

TCE/ICH/ICH

B4

(o)

| NT-proBNP 21600 pg/mL o BNP 2400
0 72h previa

NT-proBNP 22400 pg/mL o
VV"BNP 2600 pg/mL
FA



EMPULSE:Primary endpoint subgroup analysis (1 of 2)

Significacion estadistica desde el dia 15

Empagliflozin Placebo

n with event/total N
All patients
HF status
De novo
Decompensated chronic

Baseline diabetes status

Win ratio Interaction
95% Cl p-value

1.36 (1.09, 1.68)

1.29 (0.89, 1.89)
1.39 (1.07, 1.81)

Diabetic 1.47 (1.07, 2.02)
Non-diabetic 1.30(0.97, 1.73)

Age
<70 years 1.38(1.01, 1.90)
>70 years 1.43 (1.06, 1.92)

Sex
Male 1.39(1.06, 1.81)
Female

Region 0.0602
Asia 31 25 ° { 0.66 (0.34, 1.30)
Europe 168 171 —_ 1.59 (1.20, 2.09)
North America 66 69 —_— 1.32(0.87, 2.00)

0,25 05 . 2 4
Cl, confidence interval; HF, heart failure. < >

Voors AA et al. AHA 2021; oral presentation XXXX [please update when available].

Placebo befter Empagliflozin better
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EMPULSE: Primary endpoint subgroup analysis (2 of 2)

E liflozi Placeb . . .
mpagfitiozin aceno Win ratio Interaction
n with event/total N (95% ClI) p-value
All patients 265 265 — 1.36 (1.09, 1.68)

NT-proBNP at baseline, pg/mL

<Median 125 ' 1.36(0.99, 1.85)
>Median 130 1.44 (1.06, 1.96)
eGFR (CKD-EPI) at baseline, mL/min/1.73 m?
<60 161 1.38 (1.04, 1.83)
>60 88 1.48 (1.04, 2.13)

Atrial fibrillation/flutter at baseline

No 1.68(1.22, 2.32)
Yes 1.18 (0.88, 1.59)
Baseline LVEF, %

<40 1.35(1.04, 1.75)
>40

Cl, confidence interval; CKD-EPI, Chronic Kidney Disease Epidemiology
Collaboration equation; eGFR, estimated glomerular filfration rate; HFpEF, heart

failure with preserved ejection fraction; HFrEF, heart failure with reduced 0,25 0,5 1 2 4
ejection fraction; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal P -
prohormone of brain natriuretic pepftide. < e

Voors AA et al. AHA 2021; oral presentation XXXX [please update when available]. Placebo befter Empagiliflozin better
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ON MY MIND

Victims of Success in Failure

Carolyn S.P. Lam(, MBBS,

PhD

Javed Butler, MD, MPH,

MBA

Principles and Pathophysiologic Targets of HFrEF Pharmacotherapy

@ 6 PATHWAYS

Modulation of five pathways
shown to improve outcomes in
the general HFrEF population

Angiotensin 2
Norepinephrine
Aldosterone
Neprilysin
SGLT

NO-sGC-cGMP

@ 4 DRUGS

ARNI

May start with ACEi/ARB or ARNI
in de novo. May use ACEi/ARB
if cost or availability concerns.

Beta-blockers
Carvedilol, bisoprolol,
metoprolol succinate

MRAs

+ SGLT2i-
Dapagliflozin,
Empagliflozin

Circulation. 2020;142:1129-1131. DOI: 10.1161/CIRCULATIONAHA.120.048365

@ 3 OTHERS

Three additional pathways
shown to improve outcomes
in specific populations:

lvabradine
NSR HR>70 bpm

Hydralazine/nitrate
Self identified blacks

Vi - v

September 22, 2020

1129



Heart failure therapy: the fifth card A

Giulio Balestrieri', Edoardo Sciatti', Salvatore D’isa’, Emilia D’elia’,

and Michele Senni'>?

SGLT2i

P

European Heart Journal Supplements (2023) 25 (Supplement B), B140-B143 The Heart of the Matter

https://doi.org/10.1093/eurheartjsupp/suad099




Las caracteristicas iniciales reflejan la poblacion de
pacientes de alto riesgo incluidos en VICTORIA

Caracteristicas basales VICTORIA (N = 5050)

Sexo, mujer, n (%) 1.208 (23,9) FE en la seleccion, %, media + DE 28,9+38,3

Raza, n (%) Clase de la NYHA al inicio, n (%)
Caucasicos 3239 (64,1) n 5046
Asidticos 1132 (22,4) I 2975 (59,0)
Afroamericanos 249 (4,9) 1l 2003 (39,7)
Otros 430 (8,5) v 66 (1,3)

Region geogréfica, n (%) Categoria de TFGe en la aleatorizacidn, ml/min/1,73 m2, n (%)
Europa Oriental 1694 (33,5) n 4959
Europa Occidental 889 (17,6) <30 506 (10,2)
Asfa-Pacifico 1183 (23,4) >30a <60 2118 (42,7)
América Latina 724 (14,3) >60 2335 (47,1)
Norteamérica 560 (11,1) NT-proBNP en la aleatorizacién, pg/ml

Evento indice, n (%) n 4805
Hospitalizacién por IC en los 3 meses previos 3378 (66,9) Mediana (percentil 25-75) 2816,0 (1556,0-5314,0)
Hospitalizacic’m por IC entre los 3y 6 meses 871 (17.2) Triple terapia, n/N (%) 3009/5040 (59,7 %)
previos DAI, n/N (%) 1399/5040 (27,8 %)
Diurético IV por IC (sin hospitalizacién) 801 (15,9) Marcapasos biventricular, n/N (%) 739/5040 (14,7 %)

en los 3 meses previos

FE: fraccidn de eyeccion; TFGe: tasa de filtrado glomerular estimada; IC: insuficiencia cardiaca; DAI: desfibrilador automatico implantable; IV:

intravenoso; NT-proBNP: péptido natriurético de tipo N-terminal pro-B; NYHA: New York Heart Association; DE: desviacidn estandar.
Referencias bibliograficas: Armstrong PW et al. N Engl J Med 2020;382:1883-1893.
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Vericiguat redujo significativamente los episodios del criterio principal de
valoracion compuesto de primera hospitalizacion por IC o muerte por causas
CcV

* Tiempo transcurrido hasta la primera hospitalizacion por IC o muerte por causas CV

0,55+ . ..
3 — Placebo Mediana de la duracion del
8 0,501 —— Vericiguat . . .
3 045 tratamiento para el criterio principal
§ ’ de valoracién: 10,8 meses
o 0,401
.g 0,35 Tasa anuaINde episodios por
S .30- 100 pac/aiio:
§ 0,254 Vericiguat 33,6
o
£ 0,201 Placebo 37,8
3 0,15-
S 010 HR=0,90 (IC del 95 % 0,82-0,98);
(72] » 1V
=0,02
I 0,05- L
0 ; ; ; ; . . . . RAR 4,2 episodios/100 pac/ano
0 4 8 12 16 20 24 28 32 NNT anual = 24*
Meses desde la aleatorizacion
Numero de pacientes en riesgo

Vericiguat 2526 2099 1621 1154 826 577 348 125 1
Placebo 2524 2053 1555 1097 772 559 324 110 0

* Calculos: NNT anual = 100/4,2 = 24.

RAR: reduccion absoluta del riesgo; IC: intervalo de confianza; CV: cardiovascular; IC:
insuficiencia cardiaca; HR: cociente de riesgos instantaneos; NNT: numero de
pacientes necesario a tratar durante 1 afio para evitar un evento; pac/ano:
pacientes/afo.

Referencias biblioaraficas: Armstrona PW ef al N Enal J Med 2020:382:-1883—-1893
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El beneficio de vericiguat se conservd en pacientes con niveles de NT-
proBNP de hasta 8000 pg/ml*

» Efecto del tratamiento con vericiguat sobre el criterio principal de valoracion por el NT-proBNP en la aleatorizacion?

Efecto del tratamiento
(vericiguat/placebo), HR (IC del 95 %)

3,07

2,5

2,07

1,51

1,07

0,51

<8000 :
<4000 | El efecto positivo del tratamiento
5 . con vericiguat en comparacion
5 10 30 con el placebo en el criterio
3 081 | oe principal de valoracion fue:
= 0,6
T 04- * Evidente para pacientes con NT-
0.2 1'0 10'00 20'00 30'00 40'00 50'00 60'00 70'00 80IOO 20 ;\? prOBNP 58000 pg/ml (86 % de Ia
NT-proBNP en la aleatorizacién (pg/ml) ;w: pOblaCién de V|CTOR|A)1
r15 € o re , .
2 * Amplificado aun mas en
10 o pacientes con NT-proBNP
: <4000 pg/ml (65 % de la
I 5 poblacién de VICTORIA)?
- ! I.---'---'_—_—_—_— - - - 0
10 4000 8000 12 000 16 000 20 000 24000 28000 32 000

NT-proBNP en la aleatorizacién (pg/ml)

Intervalo del efecto del tratamiento con vericiguat en comparacién con el placebo para
el criterio principal de valoracién compuesto por el NT-proBNP en la aleatorizacion,
ajustado por la puntuacion de riesgo MAGGIC.

IC: intervalo de confianza; HR: cociente de riesgos instantaneos; MAGGIC: Meta-
Analysis Global Group in Chronic Heart Failure; NT-proBNP: péptido natriurético de
tipo N-terminal pro-B.

Rafaranciac hihlinAaraficac 1 Eoaknwit= IA ot al IACC Hoaart Eail 202N0-2-021__0Q-
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ACTUALIZACION EN EL TRATAMIENTO DE LA
ICFEp




Supervised Exercise Training for Chronic Heart
Failure With Preserved Ejection Fraction:

A Scientific Statement From the American Heart
Association and American College of Cardiology

* EIEF en IC-FEp, mejora la
capacidad de ejercicio
(consumo de O2, Tiempo
total de ejercicio ), la
funcion de los musculos y
mitocondrias asi como la
calidad de vida.

T A-VO,Diff
T Muscle function
T Mitochondrial function

P

1 MLHF score
T KCCQ score

—
—
-
—of

Exercise
Capacity

Peripheral
Effects

Pleiotropic
Effects of
SET in
HFpEF

Quality of
Life

T Peak vO2 j :

T Total exercise time
T 6MW distance

&= LV Diastolicfunction
&= LV Systolicfunction
&= Cardiac output

5

? Hospitalization
? Death

i

Cardiac
Effects

Circulation. 2023;147:00-00. DOI: 10.1161/CIR.0000000000001122




Ensayos clinicos en ICFE preservada hasta 2019 ®

RAAM-PEF (2011) ELANDD (2012)
DIG-PEF (1987) PEP-CHF (2006) || VALIDD (2007) Eplerenona Nebivolol
Digoxina Perindopril Valsartan J-DHF (2012)

Carvedilol

1995-2000 2001-2005 2006-2009 2010-2015

) TOPCAT (2014) PAR‘;GON'HF
CHARM-p (2003) I-PRESERVE (2008) Espironolactona (2019)
Candesartan Irbesartan Sac/Val

ALDO-DHF (2010)
Espironolactona




RECORRIDO HISTORICO:

IECA/ARA I

Study (publication year) Drug or Number  Main entry Primary end point  Finding Notes Refs
strategy of patients  criteria
Angiotensin-converting enzyme inhibitor
PEP-CHF (2006) Perindopril 850 EF >40% plus All-causedeathor  Neutral  Improved 6-MWD, but high 2 :
SHD HF hospitalization treatment discontinuation P’OOO'“O:‘\.")‘V‘W
rates an event
Anglotensia recapter blacker 40 PEP-CHF
CHARM-Preserved (2003) Candesartan 3023 EF >40% CV-related deathor Neutral Greater benefit with lower EF, Placebo
HF hospitalization | HF hospitalization 30 -
I-PRESERVE (2008) Irbesartan 4128 EF 245% All-causedeathor  Neutral Potential benefit in patients
CV hospitalization with low BNP levels 20 Perindogpril
50—
= B
£ w- I-PRESERVE , o 3 104
: pacevs_f 5s CHARM-Preserved
g }’__,f-’ B 5 40 -
5 =~ 25 o ime (y)
m_' - 1 ] L] 1 L 1 L] 1 L] 1 J T L 1] 1
E Lf'/lvbesmhn § _S 0 1 2 3
& - =] Patients at risk
T o ) 8 g Perindopril 424 a74 184 70
g Y P § Placebo 426 356 186 69
g > } §
¥ o 5
2 101 §§
3 :
8 | £
0 T T T ' T T Y T T T I T T T | 1} 1 1
0 6 12 18 24 30 36 42 48 54 60 0O 05 10 15 20 25 30 35
Months since Randomizatio Time )
P onths since n Bisons il (years
: Candesartan 1514 1458 1377 833 182
Irbesarnt 2067 1929 1812 1730 1640 1569 1513 1291 1088 216 497
Placebo 2061 1521 1808 1715 1618 1539 1466 1246 1051 776 446 Placebo 1509 1441 1359 824 195

Borlaug, B.A. Nat Rev Cardiol 17, 559-573 (2020




Study (publication year) Drug or
strategy

RECORRIDO HISTORICO: BB

Number  Main entry

of patients criteria
P-Adrenergic receptor antagonist
J-DHF (2013) Carvedilol 245 EF >40%
ELANDD (2012) Nebivolol 116 EF >45% plus
VDD

FASTIRACK Randomized trial to determine the effect
of nebivolol on mortality and cardiovascular hospital

admission in elderly patients with heart failure

Solo un 15% de FEVI preservada

©
8

g 8

Number of patients
g 8

g

Left ventricular ejection fraction (%)

CV-related deathor Neutral Open-label design. low .
HF hospitalization event rate
6-MWD Neutral | HR correlated with -
| exercise capacity
Al
50 4
i “ =« Nebwold
; 40 4 — Placebo
b ‘d - -~
82 gy
g R
2 2 . g s -
5 oo P=0030
N
§ wl A
0
0 6 12 18 24 a0
Time in study (months|
Number at risk
Nebwokol 1067 82 Ter sr s 125
Plascnbo 1081 20 21 4ar 303 182
[0
504
Z = = Nebmwalol
§ 40 4 — Placcbo
& 304
e
s
| . —
g el
g 10 4 — - .
& Pr0214
a
o 6 12 18 24 20
Time in study (monthe)

Beta-blockers for heart failure with reduced,
mid-range, and preserved ejection fraction: an

individual patient-level analysis of double-blind
randomized trials

Beta-blockers versus placebo:
Adjusted hazard ratio & 95% Cl

10

o

Sinus rhythm
Primary outcomes Secondary outcomes
m All-cause mortality @ CV hospitalisation
# CVdeath @ CV death/hospitalisation
He
4 ! | H
' 11 TR | 1 | e
TRTIN ELEN P lTH NN 13
I *
<20% 20-25%  26-34% 35-39%  40-49% =>50%
n=2,531 n=3,84

107 Atrial fibrillation

Primary outcomes

Secondary outcomes
m All-cause mortality @ CV hospitalisation
# CVdeath

® CV death/hospitalisation

Adjusted hazard ratio & 95% Cl

Beta-blockers versus placebo:

<20%

20-25%

n=492 n=867

26-34%  35-3%%  40-49%

e

n=1,093 n=363 n=146 n=73

Borlaug, B.A. Nat Rev Cardiol 17, 559-573 (2020
JACC 2009;53: 2150-8
European Heart Journal (2018) 39, 26—-35




RECORRIDO HISTORICO: BB

Effect of 3-Blocker Withdrawal on
Functional Capacity in Heart Failure and
Preserved Ejection Fraction

CON Insuficiencia cronotropa en ergometria

R_RA

1 1 2 Weeks 1 2 Weeks 1

I I I 1
Baseline Randomization Washout Periods
(inclusion criteria) 11

Peak VO,, mL/kg/min Percent Predicted Peak VO,, %

85

Pvalue <0.001

P value <0.001

BB Withdrawn

BB Continuation

BB Withdrawn

BB Continuation

1 21 mL/kg/min t17%

FIGURE &

& 151

&
13-
S
=z 1

10 -

Cange in Mean Peak Vo and Peak V% Across the Subgroups

Interaction
] P=0663
e, @
'*‘ @ 1;“6\ &
& «s\“b R
% %

,E‘IG-
= 154
2

o 144
£
- 134
o
> 124
x

2 114

101

Previous IHD No Previous IHD

7 interaction
|p=0404

Q

Q

. ,,,o .oo

S & » <o

&‘éb Q“t& o'é\& «*‘{‘b

& &

Ew'mencuon
15 {P=0570
2
:Er14-
> 13 4
&'
> 124
=
3 1A
o
10 1
‘b“’ eq’
.{u\ 'o
& &
&

European Heart Journal (2018) 39, 26-35




RECORRIDO HISTORICO: ARM

Study (publication year) Drug or Number  Mainentry  Primaryendpoint Finding Notes Refs
strategy of patients criteria

Mineralocorticoid receptor antagonist Spironolactone for Heart Failure with Preserved Ejection Fraction
TOPCAT (2014) Sp'lomlactone 3445 EF 245% and HF  CV-related death, Neutral G@Og’d*ﬂlV‘m = Bertram Pitt, M.D., Marc A. Pfeffer, M.D., Ph.D., Susan F. Assmann, Ph.D., Robin Boineau, M.D., Inder S. Anand, M.D,,
hospitalization  aborted SCD or HF Brian Claggett, Ph.D., Nadine Clausell, M.D., Ph.D., Akshay S. Desai, M.D., M.P.H., Rafael Diaz, M.D,,
or 1 BNP levels hmp" alization Jerome L. Fleg, M.D., Ivan Gordeev, M.D., Ph.D., Brian Harty, M.A,, John F. Heitner, M.D., Christopher T. Kenwood, M.S.,
' Eldrin F. Lewis, M.D., M.P.H., Eileen O'Meara, M.D,, Jeffrey L. Probstfield, M.D., Tamaz Shaburishvili, M.D., Ph.D.,
Aldo-DHF (2013) Spm\dm 422 Ezs“plm MVO,M Ele’ Neutral Favorable reductionin E/e’, ¢ Sanjiv ). Shah, M.D., Scott D. Solomon, M.D., Nancy K. Sweitzer, M.D., Ph.D., Song Yang, Ph.D.,
VDD 1 NT-pfoWl!vds. and Sonja M. McKinlay, Ph.D., for the TOPCAT Investigators*
1 LV mass, no effect on QOL
Hazard Ratio with
Spironolactone Placebo Spironolactone
Outcome (N=1722) (N=1723) (95% CI) P Value
Participants Incidence Participants Incidence 1.00+ 0.30+ 1.00+ 0.30-
with Event Rate with Event Rate 0.95 0.954
0.90- 0.254 0.90+ 0.254
no. (%) no./100 person-yr no. (%) no./100 person-yr " 0.85+ 0.85- ’
Primary outcome 320 (18.6) 5.9 351 (20.4) 66 0.89 (0.77-104) | 0.14 gy os . g 0.80- o0
. & 3 0754 ’ a - ’ Placebo
Components of the primary <3 3 Q.75
outcome 5¢ o7 o1 Placebo § B 070 s
.I - -7 = -39
Death from cardiovascular 160 (9.3) 28 176 (102) 31 090(073-112) | 035 23 % §F 065 -
— &! g.;)— ool EE 0.60+ ool pironolactone
.55+ . . .55+ .
Aborted cardizc arrest 3(02) 0.05 5 (0.3) 009 060 (0.14-250) __ 0.48 % 2 osod Spiranolactone £z z o]
Hospitalization for heart failure 206 (12.0) 38 245 (142) 46 0.83 (0.69-0.99) 0.04 i O oasd 0.05- g g 0.45- 0.05-
E} 0.40- ] 0.40-
£ £ .
33 O 0.00 — ET o35 0.00- —
& 030 0 12 24 36 438 60 72 o8 o3 o R B TS | S
g o 0254 g 2 025
E = 0204 Hazard ratio, 0.90 (95% Cl, 0.73-1.12) E 0.20- Hazard ratic, 0.83 (95% Cl, 0.69-0.99)
o . a ° | P=0.35 by log-rank test = P=0.04 by log-rank test
La espironolactona, como objetivo secundario, 37 oisy posslylegrne 3o —
. . . 0.054 0.05+
(o)
un 17% las hospitalizaciones por IC oo o~
0 12 24 % 48 60 2 0 12 24 36 43 60 72
Months Months

Borlaug, B.A. Nat Rev Cardiol 17, 559-573 (2020



RECORRIDO HISTORICO: ARNi

Study (publication year) Drug or Number  Main entry Primary end point  Finding Notes Refs

Angiotensin—Neprilysin Inhibition in Heart Failure
Angiotensin receptor-neprilysin inhibitor with Preserved Ejection Fraction
PARAMOUNT (2012) Sacubitril- m EF 245%. 1 BNP  Reductionin Positive | LAvolume " S.D. Sko\omon. J,J.Vf; h.“IcMurray. I‘,S.Ananc, J. Ge,‘dCh.S‘Pv Lam, A.P. Maggioni, lF Martinez, M. Palcker, MA. Pfiﬁer,
B. Pieske, M.M. Redfield, J.L. Rouleau, D.J. van Veldhuisen, F. Zannad, M.R. Zile, A.S. Desai, B. Claggett, P.S. Jhund,
valsartan N'MPM‘ SA. Boytsov, ). Comin-Colet, ). Cleland, H.-D. Diingen, E. Goncalvesova, T. Katova, ).F. Kerr Saraiva, M. Lelonek,
: ! 3 B. Merkely, M. Senni, S.J. Shah, ). Zhou, A.R. Rizkala, ). Gong, V.C. Shi, and M.P. Lefkowitz,
PARAGON (2019) Saaﬂ:l:- 4522 g 245%, t BNP g!ﬂ‘ﬂe" *m:’ Neutral msuble M&rm for the PARAGON-HF Investigators and Committees*
valsart us S"D lb‘ﬂ“u NU'S
B Total Hospitalizations for Heart Failure
Sacubitri-Valsartan Valsartan Ratio or Difference gg:
Outcome (N=2407) (N=2389) (95% C1) 100 5]
Primary composite outcome and components " 904 ;2: Valsartan
Total hospitalizations for heart failure and death from RR, 0.87 (0.75-1.01) E - K ;?:
cardiovascular causest e E 50 fg: Sacubitril-valsartan
Total no. of events 894 1009 :E' § 50-] 1(;: Valsartan
Rate per 100 patient-yr 12.8 146 53 40 [
patent , g n] 1 I I 1
Total no. of hospitalizations for heart failure 690 797 RR, 0.85 (0.72-1.00) ; 20 Sacubitril-valsartan
Death from cardiovascular causes — no. (%) 204 (8.5) 212 (8.9) HR, 0.95 (0.79-1.16) 104
0 T T T 1
0 1 2 3 4
3 Y
Subgroup No. of events/  Rate ratio Primary endpoint o -
Se patients (95% Cl) ) Multlyarlable C Death from Cardiovascular Causes
interaction p-value
X : 055+
Male 980/2317  103(0.85-125) i 1000 0aed
P<0, : :
Female 923/2479  073(0.59-0.90) 1 <008 o] o3
g 0 70: 3ol
- L. 0254
LVEF & el o204
: . s 0.504 g %2\: Valsartan
at or below median (57%) 1048/2495  0.78 (0.64-0.95) I P =003 (categorical) g 040l oo /%ﬁm
above median (57%) 855/2301 1.00(0.81-1.23) l P=0,002 (continuous) % z :g_ 0.00 ) T T T 1
(J‘ll): Valsartan
R —— ! Sacubitrilvalsartan
04 06 0810 20 o0y { T . !
Rate ratio (95% Cl) Years

ARNI como objetivo secundario  la hospitalizacion por IC y la mortalidad CV en vardén

Borlaug, B.A. Nat Rev Cardiol 17, 559-573 (2020

hasta 57% FEVi y en mujeres, también en FG<60 ml/min y tratados con ARM.



Evolucidn del tratamiento de la IC con FEVIp

A ———

l;'::‘ﬂ;""""'m" = ‘_"’:f'““‘t . P‘::" ""“":i:"‘ Recommendations for the treatment of patients with
preserved ejection fraction heart failure v . T .
with mid-range ejection fraction heart failure with preserved ejection fraction
Recommendations Class* | Level® | Ref Recommendations Class® Level® _'l sg;';zl
it is recommended to screen
patients with HFpEF or HFmrEF Screening for, and treatment of, aetiologies, and
for both cardiovascular and non-
cardsm:cuur co:worbidai':ie:o \:hida. cardiovascular and non-cardiovascular comor- c Svmptsrgst :o';: with
B s bidities is recommended in patients with HFpEF :
oy proguott, | welkbelne (see relevant sections of this document).
Diuretics are recommende; ; Diuretics are recommended in congested :
congested patients with H
or':eFmrEF in order to alleviate IR 17 patients with HFPEF in order to alleviate Symp- C E
symptoms and signs. ——— signs' Y] 't
Diuréticos Diuréticos iSGLT2

2022 ACC/AHA/HFSA Guidefine for the Management of Heart Failure - DOI: 10.1016/j.cardfail.2022.02.01
Ponikowski P et al. Eur Heart Journal 2016 McDonagh T et al. Eur Heart Journal 2021



HASTA MEDIADOS DE 2021 ESTABAMOS... EN LA EDAD DE HIELO DE
LA IC-FEp

La indicacion para el tratamiento de la insuficiencia cardiaca crénica sintomdtica estd pendiente de resolucion de financiacion y precio en el dmbito del Sistema Nacional de Salud.
Diapositiva creada por el autor



EL 6 de JULIO del 2021 VIMOS LA LUZ AL FINAL DEL TUNEL DE LA IC-FEp

Breakthrough
results for

| Jardiance®
(empagliflozin)
confirm EMPEROR-
Preserved as first
and only successful
trial for heart failure
with preserved
ejection fraction

LEL RS &
i AN \

—
The EMPEROR-Preserved phase lll trial - _

met its primary endpoint, establishing - T \
Jardiance® (empaglifiozin) as the first and Y / / / { \ N

only therapy to significantly reduce the risk 5 /:,, ' % \\ \
of the composite of cardiovascular death / / \
or hospitalization for heart failure in adults, /
with or without diabetes, who live with 4
heart failure with preserved ejection o
fraction (HFpEF). Boehringer Ingelheim

and Eli Lilly and Company (NYSE: LLY)

announced the topline results today. When

added to the EMPEROR-Reduced trial

results, the(...) Read More »

emperor-preserved-heart-failure-full-data | Boehringer Ingelheim (boehringer-ingelheim.com)

La indicacion para el tratamiento de la insuficiencia cardiaca crdnica sintomdtica estd pendiente de resolucion de financiacion y precio en el dmbito del Sistema Nacional de Salud.

Diapositiva creada por el autor


https://www.boehringer-ingelheim.com/press-release/emperor-preserved-heart-failure-full-data

Empagliflozin demonstrated a clinically meaningful 21% RRR
in the composite primary endpoint of CV death or HHF

Estimated cumulative incidence (%)

Patients at risk
Placebo
Empagliflozin

257

Significacion
NNl Flacebo
dia 18

101 Empagliflozin HR: 0.79
(95% Cl: 0.69, 0.90)
£<0.001

5-
O- 1 1 1 1 1 1 1 1 1 1 1 1 Empog”ﬂozin:

0 3 6 2 12 15 18 21 24 27 30 33 3 415 (13.8%) patients with event

Months since randomization Rate: 6.9/100 patient-years
Placebo:

2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400 511 (17.1%) patients with event

2997 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402 Rate: 8.7/100 patient-years

*During a median frial period of 26 months. ARR, absolute risk reduction; Cl, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR, hazard ratio;
NNT, number needed fo treat; RRR, relative risk reduction. Anker S ef al. N Engl J Med. 2021;XX:XXX.
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EMPEROR-Preserved: Primary endpoint: Subgroup analysis

Empagliflozin Placebo
n with event/N analysed HR (95% Cl)
Overall 415/2997 511/2991 0.79 (0.69, 0.90)
Age, years
134/1066 152/1084 0.88 (0.70, 1.11)
270 281/1931 359/1907 —@— 0.75 (0.64, 0.87)
Sex
Male 253/1659 297/1653 —@— 0.81 (0.69, 0.96)
Female 162/1338 214/1338 —@— 0.75(0.61, 0.92)
Race
White 310/2286 370/2256 -—‘—c 0.81 (0.69, 0.94)
Black 24/133 28/125 [ | 0.73 (0.42, 1.25)
Asian 54/413 77/411 | ® | 0.65 (0.46, 0.92)
Other 27/164 36/198 b o i 0.95 (0.58, 1.57)
Region
North America 64/360 83/359 ' PY 0.72 (0.52, 1.00)
Latin America 105/758 120/757 — @—— 0.87 (0.67, 1.13)
Europe 165/1346 202/1343 —@— 0.80 (0.65, 0.98)
Asia 45/343 69/343 , ® . 0.59 (0.41, 0.86)
Other 36/190 37/189 . 1.02 (0.64, 1.61)
0,25 05 ] 2
Cl, confidence interval; HR, hazard ratio. < >
Anker S et al. N Engl J Med. 2021;XX:XXX. Empagliflozin better Placebo beftter
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EMPEROR-Preserved: Primary endpoint: Subgroup analysis

Empagliflozin Placebo
n with event/N analysed HR (95% Cl)
Overall 415/2997 511/2991 0.79 (0.69, 0.90)

<50% 145/995 193/988 0.71(0.57, 0.88)
>50% to <60% 138/1028 173/1030 0.80 (0.64, 0.99)

>60% 132/974 145/973 0.87 (0.69, 1.10)
Baseline diabetes status
Diabetes 239/1466 291/1472 0.79 (0.67, 0.94)

>60 mL/min/1.73 m? 152/1493 189/1505
<60 mL/min/1.73 m? 263/1504 —@—
Baseline NYHA class
[ 275/2435 361/2452 C 0.75 (0.64, 0.87)
/v 140/562 150/539 > 0.86 (0.68, 1.09)
HF hospitalization in <12 months
No 258/2298 319/2321 — @ 0.81 (0.68, 0.95)
Yes 157/699 192/670 e 0.73 (0.59, 0.90)
Cause of HF
Ischaemic 157/1079 177/1038 —& 0.85 (0.69, 1.06)
Non-ischaemic 258/1917 334/1953 : . —@— - 0.75 (0.64, 0.89)
0,25 0,5 € 1 > 2

See slide notes for abbreviations. Anker S et al. N Engl J Med. 2021;XX:XXX.
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Empagliflozin Improves Cardiovascular and Renal Outcomes in Patients with
Preserved Ejection Fraction Irrespective of Blood Pressure: The EMPEROR-
Preserved Trial

4 N\
Figure 1. Systolic blood pressure change from baseline over time
6 —
4 1 . . . .
0} 5 Figure 3. Effect of empagliflozin on primary and secondary outcomes
5 o by baseline systolic blood pressure
<
0D HR (95% CI H.
8 g 2 ( ) value for trend
S5 % -4 CV death or HHF
‘g o 6 <110 mmHg 0.67 (0.43, 1.03)
oC -84 110 to 130 mmHg 0.78 (0.63, 0.96)
87 04 <110 mmHg 130 mmHg 0.82 (0.68, 0.98)
8 19 — 110 to 130 mmHg I
& 144 >130 mmHg Time to first HHF
16 1 <110 mmHg 0.85 (0.50, 1.43) ——t——
T T T T T T T T T 1 110 to 130 mmHg 0.63 (0.49, 0.81) —o— 0.80
BL 4 12 32 52 . 76 100 124 148 172 >130 mmHg 0.75 (0.60, 0.94) ®
Time (weeks)
\BL, baseline; SBP, systolic blood pressure. Y,
Total (first and recurrent) HHF

<110 mmHg 1.01 (0.54, 1.88) [ CE—

110 to 130 mmHg 0.71 (0.54, 0.95) —o— 0.35

>130 mmHg 0.69 (0.53, 0.90) —@—

0.25 0.5 1 2
Favours empagliflozin Favours placebo
\CI, confidence interval; CV, cardiovascular; HHF, hospitalisation for heart failure; HR, hazard ratio. )

Poster 60572: Presented at the European Society of Cardiology — Heart Failure & World Congress on Acute Heart Failure 2022, Madrid, Spain, 21-24 May
2022. Presenter: Prof Michael Bohm, University Hospital of Saarland, Clinic for Internal Medicine lll, Cardiology, Angiology and Intensive Care Medicine,
Homburg, Saarland, Germany; email: michael.boehm@uks.eu. 63



Empagliflozin Improves Cardiovascular and Renal Outcomes in Patients with
Preserved Ejection Fraction Irrespective of Age: Insights from the EMPEROR-
Preserved Trial

Table 1. Baseline characteristics by age groups

Age group

<65 years 65 to 74 years 75 to 79 years 280 years p-valve

~
Characteristics N=1199 N=2214 N=1276 N=1299 for trend N >75 AN OS — 2575

Sex, n (%)

Male 760 (63.4) 1277 (57.7)

657 (51.5)

618 (47.6)

<0.0001

Female 439 (36.6) 937 (42.3) 619 (48.5) 681 (52.4)

Figure 1. Treatment effect, empagliflozin versus placebo, for A. primary outcome (time-to-first CV death or HHF),
B. eGFR slope and C. KCCQ-CSS-responder analysis at Week 52 by age

& Age progression ﬁ Age progression ﬁ
, _— _

p for trend=0.33

A. Primary outcome

1.25

4 Favours placebo

o
s}

O
B2
n
>
[*4
T

Mejorando la calidad de o } }
Vi d a i n c I u i d o e n I o S . <65 years 65 to 74 years 75to 79 years 280 years

pacientes >75 aihos !
; t

p for interaction=0.32
<65 years 65to 74 years 75t0 79 years 280 years

Slope estimate (per year)

1.Poster 60570: Presented at the European Society of Cardiology — Heart Failure & World Congress on Acute Heart Failure 2022, Madrid, Spain, 21-24 May 2022.

Presenter: Prof Michael Bohm, University Hospital of Saarland, Clinic for Internal Medicine Ill, Cardiology, Angiology and Intensive Care Medicine, Homburg, Saarland, Germany; email: michael.boehm@uks.eu.
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Empagliflozin in heart failure with preserved ejection fraction with and

without atrial fibrillation

KEY QUESTION: Does AF influence the treatment effect of empagliflozin

on clinical outcomes in patients with HF with LVEF >40%?

Baseline characteristics

of patients in the AF (n=3135) _n . “ No AF (n=2844)
520 b  EMPERORPreserved
tnal had AF at baseline Mean age

b =
wWand (v‘h’ Ay (v\«(\,\w(\-
1354

o D

Median NT-
proBNP (pg/mL)

Empagliflozin reduced the risk of first HHF or CV death compared
with placebo to a similar extent in patients with and without AF

Empaglifiozin 10 mg Placebo
n/N (%) Rate/100 py n/N (%) Rate/100 py HR (95% ClI) HR (95%) Interaction p-value

Primary outcome: Adjudicated first HHF or CV death

All patients 415/2097 (13.8) 6.86 511/2891(17.1) 8.67 0.79 (0.68, 0.80)
No prevalent AF 170/1417 (12.0) 501 21971427 (15.3) 7.74 0.78 (0.64, 0.85)
Prevalent AF 244/1576 (15.5) 772 202/1558 (18.7) .57 0.78 (0.66, 0.83)

I
0.50

-

Favours empaglifiozin Favours placebo

doi: 10.1002/ejhf.2861



J

Primary Composite of CV Death, hHF or Urgent HF Visit!

307 HR: 0.82 (95% Cl: 0.73-0.92)

25 -
Significacion Placebo
Il estadistica desde DAPA 10 mg

el dia 13

18(I;A)RR

10

3.1% ARR
p=0.0008>

Cumulative Incidence (%)
o
]

[ ]
M NNT=32
| | | | | | | | | | | | |
0 90 180 270 360 450 540 630 720 810 900 990 1080
Number at Risk Days since Randomization
DAPA10 mg 3131 3040 2949 2885 2807 2716 2401 2147 1982 1603 1181 801 389

1. Solomon'Sti°eY, 4l °DapRglificin 10 heartfaiflife with Aiidly feduced o Bresérviéd ejection fraction. N Engl J Med.
DOI: 10.1056/NEJM0a2206286 . 2. Solomon SD. Presented at: ESC Congress; August 26-29, 2022; Barcelona, Spain. ¢




DELIVER CON BENEFICIO PREESPECIFICADO EN
CADA SUBGRUPO

DAPA :10] DAPA :10]
Characteristic n/N n/N HR (95% Cl) Characteristic n/N n/N HR (95% CI)

Overall effect 512/3131 610/3132 il 0.82 (0.73-0.92) Overall effect 512/3131 610/3132 0.82 (0.73-0.92)
<72 247/1545 306/1604 — — 0.82 (0.69-0.97) 1] 331/2314 411/2399 —— 0.81 (0.70-0.94)
Agevr >72 265/1586  304/1528 —— 0.81 (0.69-0.96) AL GRS
Rt or v 181/817 198/732 —— 0.80 (0.65-0.98)
Female 195/1364 243/1383 —— 0.81(0.67-0.97)
Sex <49 207/1067 229/1049 —ih 0.87 (0.72-1.04)
Male 317/1767 367/1749 —l— 0.82 (0.71-0.96)
50-59 174/11 211/112 —— .79 (0.65-0.97
Asian 97/630 106/644 —H— 0.91 (0.69-1.20) Bl /1133 /1123 0.79 (0.65-0.97)
Black 21/81 19/78 b n » 1.08(0.58-2.01) 260 131/931 170/960 —— 0.78 (0.62-0.98)
Race
White 372/2214 461/2225 il 0.79 (0.69-0.90) <1011 173/1555 208/1578 ——h 0.84 (0.68-1.02)
NT-proBNP, pg/mL
Other 22/206 24/185 < = | 0.83 (0.46-1.48) >1011 339/1576 402/1553 i 0.79 (0.69-0.92)
Region Europe/ Saudi Arabia 261/1494 309/1511 —— 0.83 (0.70-0.98)
Enrollment during  Yes 93/328 113/326 ——th 0.78 (0.60-1.03)
Asia 92/607 103/619 ——— 0.89 (0.67-1.18) or within 30 days
No 419/2 497/2 il .82 (0.72-0.94
Latin America 70/602 87/579 —mh 0.78 (0.57-1.07) L7 9/2803 97/2806 0.82(0.72-0.94)
North America 89/428 111/423 —— 0.75 (0.57-1.00) Yes 92/572 119/579 —— 0.74 (0.56-0.97)
Prior LVEF <40%
20 Yes 270/1401 317/1405 — - 0.83 (0.70-0.97) No 420/2559 491/2553 il 0.84 (0.73-0.95)
No 242/1730 293/1727 —— 0.81 (0.68-0.96) T <60 289/1516 355/1554 il 0.81 (0.69-0.94)
Yes 227/1327 271/1317 —— 0.81 (0.68-0.97) . 2
AF/AFL on mL/min/1.73m* ¢, 223/1615 255/1577 —— 0.84 (0.70-1.00)
ECG No 285/1803  339/1814 —— 0.82 (0.70-0.96)
<12 280/1 1 —H .93 (0.79-1.1
BMI <30 275/1734 302/1736 —m-h 0.89 (0.75-1.04) SBP, mmHg 8 80/1568 300/15%0 0.93(0.75-1.10)
’ ’
kg/m? >30 236/1395 308/1392 —— 0.74 (0.63-0.88) >128 232/1563 310/1542 —l— 0.71 (0.60-0.85)
r T T r T T
0,50 11,25 2 0,50 11,25 2
Dapagliflozin Better Placebo Better Dapagliflozin Better Placebo Betteé7

*  Solomon SD, et, al. Dapagliflozin in heart failure with mildly reduced or preserved ejection fraction. N Engl J Med. DOI: 10.1056/NEJM0a2206286



Primary outcome
All trial patients
Not frail

More frail
Most frail

Worsening HF
All trial patients
Not frail
More frail
Most frail

Cardiovascular death
g All trial patients
E Not frail
7 More frail
& Most frail
£
All-cause death
H All trial patients
Z Not frail
=z More frail
= Most frail

<

TIOR8

Efficacy and Safety of Dapagliflozin According to Frailty in Patients with

Heart Failure: A Prespecified Analysis of the DELIVER Trial

Hazard ratio
95% CI

0.82 (0.73-0.92)
0.85 (0.68 -1.06)
0.89 (0.74 -1.08)
0.74 (0.61-0.91)

0.79 (0.69-0.91)
0.87 (0.67-1.14)
0.87 (0.69-1.10)
0.69 (0.55-0.86)

0.88 (0.74 -1.05)
0.84 (0.60-1.16)
1.03 (0.77 -1.37)
0.79 (0.58-1.08)

0.94 (0.83-1.07)
0.92 (0.73-1.16)
1.01 (0.83-1.23)
0.90 (0.73-1.12)

P-value for
interaction

0.25

0.44

0.69

25

Hazard ratio
04 0.6 1 15
1 1

0.2

Worsening HF or cardiovascular death

P for interaction=0.27

-

0 A 2 3 4 5 .6 Ng
Frailty Index

25

Hazard ratio
04 06 1 15
1 1

0.2

Worsening HF

P for interaction=0.11

10.1161/CIRCULATIONAHA.122.061754




Beneficio estimado con Dapagliflocina a largo plazo en pacientes con ICFEp- DELIVER

B Survival Free From Primary Endpoint After 65 Years

1.00 -
Mean Event-Free Survival Time (Years)

Dapagliflozin 12.1 years (95% ClI: 11.0-13.2 years)
Placebo 9.7 years (95% Cl: 8.8-10.7 years)
Difference 2.3 years (95% CI: 0.9 to 3.8 years)
P =0.002

0.75 4

0.50 4
Dapagliflozin

0.254 Placebo

0.00 4 \"E

Probability of Event-Free Survival

65 70 75 80 85 90 95 100

Age (Years)
Number at risk
——— Placebo 169 279 314 269 185 74 8 1
Dapagliflozin 188 262 312 291 156 70 3 3
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ISGLT2 en pacientes con IC y FE preservada

Cardiovascular Death or First Hospitalization for HF

HR (95% Cl)
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<P P<0.0001
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RESEARCH LETTER

Estimating the Benefits of Combination Medical
Therapy in Heart Failure With Mildly Reduced and
Preserved Ejection Fraction

Muthiah Vaduganathan®, MD; Brian L. Claggett®, PhD; Riccardo M. Inciardi®, MD; Gregg C. Fonarow®, MD;
John J.V. McMurray®, MD; Scott D. Solomon®, MD
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Potential global impact of sodium-glucose
cotransporter-2 inhibitors in heart failure

Global HF Prevalence

64 million

Estimated HF patients eligible apye
@% for SGLT-2 inhibitors — 50 million

EMPEROR-Reduced and EMPEROR-Preserved DAPA-HF and DELIVER
m All LVEFs ® LVEF lower than or equal to 40% m LVEF greater than 40% m All LVEFs M LVEF lower than or equal to 40% m LVEF greater than 40% N b d d t t t t
umbper needed 1o treat 1o
0 0
000000 s prevent one worsening HF LVEF 540% 5.6
o ‘ event or cardiovascular —
000,000 2,000,000 @ death with SGLT-2 inhibitors LVEF >40%: 10 - 12
3,000,000 3,000,000 over 3 years
-4,000,000 3
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Sacubitril/valsartan in heart failure with mildly reduced or preserved ejection fraction: a pre-
specified participant-level pooled analysis of PARAGLIDE-HF and PARAGON-HF

Brief Title: Pooled Analysis of PARAGLIDE-HF and PARAGON-HF

Key Question

What is the efficacy and safety of sacubitril/valsartan compared with valsartan on cardiovascular and renal outcomes in patients with
heart failure (HF) with mildly reduced or preserved ejection fraction?

Key Finding

In a prespecified, participant-level pooled analysis of PARAGLIDE-HF and the PARAGON-HF subset that was recently hospitalized for
HF sacubitril/valsartan significantly reduced total worsening HF events and cardiovascular death (rate ratio 0.78; 95% confidence interval

0.61-0.99; P=0.042). Treatment benefits tended to be larger in those with left ventricular ejection fraction (LVEF)<60%.

Take Home Message

These data strengthen the current evidence base supporting the use of sacubitril/valsartan in patients with heart failure with mildly
reduced or preserved ejection fraction, particularly among those with an LVEF below normal, regardless of care setting.

PARAGLIDEHF

with recent worsening HF event
(HF hospitalization, urgent HF

visit, or ED visit) within 30 days

” PARAGONHF
@ with recent HF
hospitalization <30 days
@ °

Prespecified, participant-level pooled analysis (n=1 088)

Primary endpoint: total worsening HF events and CV death

Mean cumulative events (per 100 patients)
80
7o RR 0.78 (0.61-0.99); P=0.042
60 NNT 14 patients treated

for a year to prevent 1 event
507
40+
30

20

Absolute risk difference 7 per 100 py

Valsartan
34.5 (29.4-40.8)
per 100 py

Sacubitril/Valsartan

27.5 (22.4-34.0)
per 100 py

5 1
Years since randomization

oA

15

oA

Rate ratio 95% ClI

All participants 0.78 0.61-0.99

LVEF=60% 0.70 0.51-0.95

LVEF>60% 1.04 0.67—1.62

Eur Heart J, ehad344, https://doi.org/10.1093/eurheartj/ehad344
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A Reclassification of Heart Failure Based on
Recognition of Heart Failure With Normal to
Supranormal Ejection Fraction, a Clinically Common
Form of Cardiac Contracture, With Distinctive
Pathophysiological and Therapeutic Features

Figure 1.
Reclassification of Heart Failure Based on Left Ventricular Remodeling and
Contracture Phenotypes

Heart failure with Heart failure with mildly Heart failure with
reduced EF (HFTEF)  reduced EF (HFmrEF) normal EF (HFnEF)
Ejection fraction i Ejection fraction Ejection fraction

<35% > 35% to < 60-65% > 60-65%

LV-EDPVR LV-EDPVR
shifted to the right shifted to the left

1
Marked : Mild-to-moderate Contracture of
LV remodeling ! LV remodeling LA and LV
_____________________________ :,_____________________________. e
Middle-aged men 1 Men and women Elderly women
(commonly post-infarction) I (commonly obese) (commonly hypertensive)
1
_____________________________ |._____________________________. e ——————————————— -
Neurohormonal i Neurohormonal Minimal benefit of
antagonists reduce : antagonists reduce neurohormonal antagonists
cardiovascular death ! heart failure hospitalizations and SGLT2 inhibitors
1

doi: 10.1002/ejhf.2849



EXPERT CONSENSUS DECISION PATHWAY

2023 ACC Expert Consensus
Decision Pathway on
Management of Heart Failure
With Preserved Ejection Fraction

A Report of the American College of Cardiology Solution Set Oversight Committee

Treatment of heart failure with preserved ejection fraction (HFpEF)

STRONGLY RECOMMENDED

» Sodium-glucose cotransporter type 2 inhibitor
Unless type 1 diabetes, history of diabetic ketoacidosis, or estimated
glomerular filtration rate (eGFR) <20 mL/min/1.73 m?

» HF self-care plan education
Includes adherence to medications and sodium, calorie, and fluid
restrictions, along with monitoring of weight, vital signs, and HF symptoms

» Aerobic exercise training

» Diet-induced weight loss plus aerobic exercise for patients with obesity
» Loop diuretics for patients with fluid overload

» Manage hypertension (HTN) according to HTN guidelines

Manage atrial fibrillation (AF) according to AF guidelines

MAY BE CONSIDERED

» Mineralocorticoid receptor antagonist such as spironolactone if:
EF <60%, elevated brain natriuretic peptide (BNP) assay, recent HF
hospitalization, eGFR >30 mL/min/1.73 m2 or creatinine <2.5 mg/dL,
serum potassium <5.0 mmol/L, and adherent to laboratory monitoring

» Angiotensin receptor-neprilysin inhibitor such as sacubitril valsartan if:
EF <45% for men or <60% for women and there are risk factors for HF
hospitalization (elevated BNP assay, structural heart disease, or
recent HF hospitalization)

» Angiotensin receptor blocker such as candesartan if EF <55%

» Pulmonary artery pressure-guided therapy to reduce HF hospitalizations if:
NYHA class I1-111 symptoms of HF and elevated BNP/NT-proBNP or
recent HF hospitalization

POTENTIALLY HARMFUL OR NONBENEFICIAL
(No benefit on exercise capacity or quality of life)
» Nitrates, sildenafil, and soluble guanylate cyclase stimulators

in patients with HFpEF

» Rate-adaptive atrial pacing in patients with HFpEF and
chronotropic incompetence

FIGURE 9 Treatment Algorithm for Guideline-Directed Medical Therapy in HFpEF*

HFpEF Treatment

For individuals with
fluid retention,

NYHA class II-IV

Titrate

Loop
diuretic
agent

For women (all EFs),
men with EF <55 -
60%, those with fluid
retention

Add

MRA

For women (all EFs),
men with LVEF
<55-60%

Add

ARNI

For ARNI-eligible
individuals who
cannot take due to
cost or intolerance

Add

ARB

JAMA. 329(10):827-838, March 14, 2023.

*Green color identifies a Class 1 therapy from clinical practice guidelines,'* yellow color indicates a Class 2a therapy, and orange color denotes a Class 2b therapy.
SGLT2is receive a Class 2a indication in the 2022 AHA/ACC/HFSA HF Guidelines,'* but the benefit, now confirmed in 2 randomized trials,°®-®' suggests that SGLT2is may
receive a stronger class of recommendation in future guidelines, and thus the box is shaded yellow with a green border. AF = atrial fibrillation; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; EF = ejection fraction; HFpEF = heart failure with preserved ejection fraction; LVEF = left ventricular

ejection fraction; MRA = mineralocorticoid antagonist; NYHA = New York Heart Association; SGLT2i = sodium-glucose cotransporter 2 inhibitor.

Kittleson MM, Panjrath GS, Amancherla K, Davis LL, Deswal A, Dixon DL, Januzzi JL Jr, Yancy CW. 2023 ACC expert consensus decision
pathway on management of heart failure with preserved ejection fraction: a report of the American College of Cardiology Solution Set
Oversight Committee. ) Am Coll Cardiol. Published online April 19, 2023. https://doi.org/10.1 016/].jacc.2023.03.393.




JACC SCIENTIFIC STATEMENT

Heart Failure With Preserved
Ejection Fraction
JACC Scientific Statement

Barry A. Borlaug, MD,? Kavita Sharma, MD,” Sanjiv J. Shah, MD,* Jennifer E. Ho, MD?

Borlaug BA, et al. ] Am Coll Cardiol. 2023

FIGURE 8 Treatment of HFpEF

Diagnosis of HFpEF
confirmed

Diuretics
Preferential up-front
use of use of MRA**

+ loop diuretic

*SGLT2i should be considered in all patients
except those with type 1 diabetes, orthostatic
hypotension, eGFR <20-25 mL/min/1.73 m?, or very
frequent yeast infections (or history of severe
genitourinary infections, including Fournier's
gangrene). Yeast infections on therapy are readily
treatable (eg, fluconazole 150 mg PO x 1, unless

c indicated). Instruct pati to hold SGLT2i
therapy for a few days during active yeast infection
and on "sick days" (Gl illness, dehydrated, active
infections that predispose to dehydration). High
HgbAic levels are not a contraindication to

SGLT2i. Slight elevation in serum creatinine (and
slight reduction in eGFR) is normal and expected
on SGLT2i therapy.

**MRA should be considered in all patients except
those with K+ >5.0 or eGFR <30 mL/min/1.73 m%
Replace potassium supplementation with MRA
whenever possible. Use eplerenone in patients
with gynecomastia due to spironolactone.
Eplerenone is % as potent as spironolactone. Re-
check K+ and renal function 1 week and 1 month
after initiation, and q3-6 months thereafter.
***ARNI most effective if EF <55%-60% or frequent
HF hospitalizations (congested phenotype); avoid
in patients with history of angioedema, low BP,
orthostatic hyp ion, restrictive cardiomyopathy,
pulmonary arterial hypertension, constrictive
pericarditis, cardiac amyloidosis.

TAF patients often have low stroke volume and
inability to augment stroke volume during exertion
due to LA dysfunction. Avoid excessive rate
control in these patients.

*Caloric restriction, aerobic training, and
resistance training protocols per Brubaker PH, et
al. Circ Heart Fail 2022.

Rule out alternate etiologies ("m of HFpEF (see Table 2)

 Hypertension: Diuresis first (SGLT2i*/MRA**), ARNI*** or ACE inhibitor, or ARB, other
medications according to comorbidities. Goal BP <130/80 mm Hg.

« Iron deficiency: Treat with IV iron if anemic and transferrin saturation <20%.

« Diabetes: Preferential use of SGLT2i followed by GLP1 receptor agonist.

» CAD: Statins, aspirin, consider revascularization.

« AF: Anticoagulation, consider rhythm control, rate control to HR ~80 beats/min.t

« Obesity: Caloric restriction,* weight loss drugs/surgery.

» CKD: ACE inhibitor/ARB and/or SGLT2i, especially if +microalbuminuria; avoid nephrotoxins.

« Lung disease and OSA: Treat per guidelines but also make sure euvolemic.

Implement in all patients:

 HF education: record daily weights, BP, HR; establish "dry weight" for volume-
overloaded patients to guide diuretic dosing (especially loop diuretics).

« Exercise training regimen: aerobic training + resistance training preferred;
consider cardiac rehabilitation referral.

« Refer to HF clinic (or HFpEF clinic, if available).

« Reevaluate for "masqueraders"” (atypical etiologies, eg, cardiac amyloidosis).

« Evaluate for worsening comorbidities (eg, worsening renal function, CAD
progression, poor control of diabetes).

« If persistent fluid overload: Start HCTZ, even if eGFR is low. Sequential nephron
blockade can augment diuresis, and low-potency thiazide often sufficient.

« Implantable hemodynamic-guided management (especially if frequently
hospitalized for HF or cardiorenal syndrome).

« Evaluate for chronotropic incompetence: If present, stop rate-controlling agents,
such as beta-blockers, if possible.

¢ ENROLL IN AN HFpEF CLINICAL TRIAL




How to Manage Heart Failure With Preserved Ejection Fraction: Practical Guidance for
Clinicians & cer access

State-Of-The-Art Paper

Akshay S. Desai, Carolyn S.P. Lam, John J.V. McMurray, and Margaret M. Redfield

Confirm HF Diagnosis

Treat Congestion with Loop Diuretics (if present)

Ejection Fraction 250%; No prior HFmrEF or HFFEF

Exclude HFpEF Masqueraders

Guideline Directed HFpEF Therapy as Below

Exercise All Patients
SGLT2 ooz .
Inhibitor All Eligible* Patients
ARNI >
ARB/ACE Selectt Pts EF 50-60%
MRA Select* Pts EF 50-60%
50% 55% 60% 65%
HFpEF Ejection Fraction Range

Manage Cardiac and Noncardiac Comorbidities

J Am Coll Cardiol HF. May 03, 2023. Epublished DOI: 10.1016/j.jchf.2023.03.011
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Patient Phenotype Profiling in Heart Failure with Preserved Ejection Fraction
to Guide Therapeutic Decision Making

A Scientific Statement of the Heart Failure Association (HFA) and the European Heart

Rhythm Association (EHRA) of the ESC, and the European Society of Hypertension (ESH)

Arterial Hypotension — 5-10% Arterial Hypertension - 60-80%
Often a barrier to initiating HF therapies Associated with increased mortality

Elderly (>65 years) - 60-70%
More likely to be white, women;
higher comorbidity burden

Ejection fraction >65% - 8-10%

Consider secondary HFpEF, including
loidosi d HOCM .

amyloidosis an Ferric carboxymaltose

Ejection fraction 50 to 55% - 10-20%
Characteristics and response to treatment
may be similar to HFrEF

Coronary Artery Disease - 40-70%
More severe hemodynamic impairment; worse prognosis

Female Sex - 40-50% Iron

- - 0,
COPD - 15-20% Worse symptoms and quality of life; lower mortality

Safety of long-acting beta-agonists and
muscarinic agonists not well-established

Deficiency

Beta-blockers
Ca-channel blockers

LAMA/LABA

Chronotropic Incompetence - 30-50% Ischaemic

Cachexia - 15-20% Associated with lesser exercise tolerance Beta-blockers Heart Ranolazine
Associated with a poor prognosis; increased risk . N . i . PORT)
of adverse drug effects and drug interactions Patients with (El-selectlve) Disease Trimetazidine

HFpEF

Obesity - 30-40%

Atrial Fibrillation - 15-30% Worse symptoms, quality of life & prognosis A B

Associated with increased HF hospitalization Em pagl iflozin
or

Iron Deficiency - 20-50%

Worse quality of life & prognosis Semaglutide Dapagliflozin

Pulmonary Hypertension - 20-30% Atrial Dronedarone

Worse symptoms and increased mortality Tirzepatide ibrillati
Sleep Apnoea - 20-50% p 5 Gt Fibrillation PVI
Effect on progression and prognosis of HFpEF not well-established f q
High Heart Rate (>80 bpm) - 20-30% (if congestion)
Associated with increased CV risk Type 2 Diabetes - 20-40%
Worse quality of life & prognosis
Functional Tricuspid Regurgitation- 20-40% Chronic Kidney Disease - 20-40% ACE|/ARB/ARN| GLP1-RA
Associated with increased mortali . .
ty Associated with worse outcomes Ind id Type-2
Atrial FMR - 20-40% ndapamiae Arterial Diabetes Metformin
Associated with increased mortality Nebivolol Hypertension Mellitus Finerenone (If CKD iS a |SO present)
MRAs

Ca-channel blockers

10.1002/ejhf.2894



