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Introduccion



“No he de volver a escribir
como lo hice cuando el
corazon era joven

y sobre mi el firmamento”



Definiciones y trayectoria de fenotipos de falla cardiaca

Type of HF According to
LVEF Criterla
HFrEF (HF with reduced EF) | LWVEF =40%

Initial Classification

Serial Assessment and
Reclassification

HFimpEF (HF with improved
EF)

Previous LVEF =40% and a follow-up
measurement of LVEF >40%

HFmrEF (HF with mildly re-
duced EF)

LVEF 41%—49%

Evidence of spontaneous or provokable
increased LV filling pressures (eg, elevated
natriuretic peptide, noninvasive and invasive
hemodynamic measurement)

HFrEF
« LVEF <40%

HFrEF
« LVEF <40%

HFimpEF
« LVEF >40%

HFpEF (HF with preserved
EF)

LVEF =50%

Evidence of spontaneous or provokable
increased LV filling pressures (eg, elevated
natriuretic peptide, noninvasive and invasive
hemodynamic measurement)

HFrEF

B
» LVEF <40%

B
» LVEF 250%

HFpEF
«LVEF 250%

HFrEF
- LVEF <40%

HFpEF
« LVEF 250%

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure Treatment. J Am Coll Cardiol 2022




Muerte en los fenotipos de insuficiencia cardiaca
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0 Non-CVD
Uriknown! Others

0 HF-related ceath

Heart failure with reduced ejection fraction
Men Women

1% % 10% N =463

45%

26

5%

CVD deaths: 77% CVD deaths: 70%

Heart failure with preserved ejection fraction
Men Women

11% 15%

23%

11%

CVD deaths: 49%

17%
CVD deaths: 39%

Savarese G, et al. Cardiovasc Res 2022:;118:3272-87

m CHD

H Stroke

m Other CVD
® Cancer

u Other

m Unknown

Lee DS, et al. Circ Heart Fail 2011.:4:36-43



Muerte subita en la insuficiencia cardiaca

Uncommon Cardiomyopathy Risk factors for coronary atherosclerosis:
causes older age, male sex, hyperlipidemia,
smoking, hypertension, diabetes

Coronary
atherosclerosis

Genetic factors, Genetic factors,
hypertension infection, others
I7<5?fb | | ~10-15% | | —~—80% *
Primary electrical Hypertrophic Dilated Chronic Acute plaque
and genetic cardiomyopathy cardiomvyopathy myocardial scar destabilization:
ion-channel caused by rupture, fissure,
abnormalities, infarction hemorrhage,
valvular or thrombosis

congenital heart
disease, other
causes

£
Triggers of cardiac arrest:
transient ischemia, hemodynamic fluctuations, neurocardiovascular influences, environmental factors

¥ ¥ ¥ ¥ *

Sudden Death

Typical segquence of electrical events:

MW\MM/WV\»W’

Sinus rhythm Ventricular tachycardia Ventricular fibrillation Asystole

Huikuri HV, Castellanos A, Myergurg R. N Engl J Med 2001 :345:1473-83



Class |

Class 1l

Class Il

Class IV

Clase funcional NYHA vy tipo de muerte en falla cardiaca

No limitation of physical activity. Ordinary physical activity
does not cause undue breathlessness, fatigue, or
palpitations.

Slight limitation of physical activity. Comfortable at rest,
but ordinary physical activity results in undue breathless-
ness, fatigue, or palpitations.

Marked limitation of physical activity. Comfortable at rest,
but less than ordinary activity results undue breathless-
ness, fatigue, or palpitations.

Unable to carry on any physical activity without discom-
fort. Symptoms at rest can be present. If any physical activ-
ity is undertaken, discomfort is increased.

50
45
40
5 35
L7}
® 30 CRD: Congastion-Related Death
S (heart failure, chest infection,
E 25 multi-organ failure etc.)
g
w20
-
@ 1c TSAD: Terminal Sudden Arrhythmic Death
— ]
I . RSAD: Resuscitatable SAD
E e SVD: Sudden Vascular Dea
g VE: Non-Fatal Vascular Event RN RN
(
NYHA 0/1 NYHA 2 NYHA 3 NYHA 4
I ST S Y S Y S
Absolute Rate  °; of Events  Absolute Rate “;of Events Absolute Rate % of Everts  Absolute Rate °: of Events
CRD 0% 0% 3% 16% 9% 32% 27% 54%
TSAD <1% <1% 1% 5% 6% 21% 12% 24%
RSAD 2% 17% 5% 26% 3% 11% 1% 2%
SVD 2% 17% 3% 16% 4% 14% 5% 10%
NFVE a% 33% 3% 16% 2% 7% 1% 2%
Non-CVD 4% 33% 4% 21% 4% 14% a% 3%

Eur Heart J (2021) 00, 1-128 doi:10.1093/eurheartj/ehab368
Cleland JGF, et al. Eur Heart J 2019;40:2128-30



Tratamiento cuadruple de la IC-FE r
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Drugs/
interventions
for HFrEF

SGLT2
Inhibitor

blocker

_ ) Anticoagulant

. Digitalis (f high ventricular rate)
_  Refer for PVI

CJCRT +ICD

» __ _ Ivabradine

) Loop diuretic
") Thiazide

_  Vericiguat

_ ) Omecamtiv

. Digitalis

Refer for LVAD/HTX

Bauersachs J. Eur Heart J 2021;42:481-3



Las neurohormonas de siempre



Blogqueo/modulacion neurohumoral progresivo
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McEwan J. Current Issues in Cardiology. Pp. 142. BMJ 1998



Tratamiento combinado en IC-FE r (IMPROVE-HF)

N =4,128 Beta-blocker + Beta-tlocker +
ACEI/ARB + ACEI/ARB +
I+ I+
Beta-blocker + HF education + HF education +
Beta-blocker + Beta-blocker + ACEI/ARB+ICD+  anticoagulation anticoagulation
- Beta-blocker ACEI/ARB ACEI/ARB +1CD HF education for AF for AF + CRT
= 0%
% 20%
5
= 30% -
<=
E A0% -
=
E _5“% ]
5 -60%
=
= R -63%
2 1% (-54% to -71%)
@ B0% P<0.0001 6%
= 50% (-68% to -B1%) 8% .83% 8%
= P<0.000T (-75% 10-86%) (-77% to -88%) (-7
_100% P<0.0001 P<0.0001 P<0.0001

Fonarow GC, Albert NM, Curtis AB et al. J Am Heart 2012;1:16-26



Valsartan/sacubitril (PARADIGM-HF, estadio C)

A Primary End Point

B Death from Cardiovascular Causes

CV death or HF hospitalization
CV death

HF hospitalization

All-cause death

First and recurrent HF hospitalizations

ED visit for HF

et

<75yr
= 75yr
=
> 35%
eGFR < 60ml/min/1.73 m?
= 60ml/min/1.73 m?
Systolic BP < 120mmHg (median) #
> 120mmHg (median) #
NT-proBNP < 1,615pg/ml (median) T

> 1,615pg/ml (median) t

Effect of sacubitril/valsartan compared with enalapril
on clinical, mechanistic, and quality-of-life outcomes in
patients with heart failure and reduced ejection fraction

A consistent benefit of sacubitril/ valsartan on CV death
or HF hospitalization was observed in subgroups of
HFrEF patients examined in PARADIGM-HF:

Effect estimate*
(95% CI)

0.80 (0.73, 0.87)
0.80 (0.71, 0.89)
0.79 (0.71, 0.89)
0.84 (0.76, 0.93)
0.77 (0.67, 0.89)
0.66 (0.52, 0.85)

h++++

i 0.78 (0.71, 0.86)
——t- 0.86 (0.72, 1.04)
—— 0.78 (0.72, 0.86)
i~ 0.89 (0.68, 1.16)
—_— 0.79 (0.69, 0.90)
—— 0.80 (0.71, 0.90)
—— 0.79 (0.71, 0.89)
e 0.81(0.71, 0.92)
e 0.73 (0.63, 0.84)
—— 0.83 (0.75, 0.93)
0.4 0.6 0.8 1.0 1.2
Sacubitril/ valsartan Enalapril better
better

<

>

¥ NT-proBNP

¥ LV volumes

107 Hazard ratio, 0.80 (95% Cl, 0.73-0.87) 107 Hazard ratio, 0.80 (95% Cl, 0.71-0.89)
P<0.001 P<0.001
£ 06 £ 06
=} =1
8 054 8 054
e e
t 047 Enalapril t 047
g o3 20% g o
= = i
E o2 LCZ696 E 02 20% i,
v 0.14 v 0.14 LCZ&96
00 T T T T T T 1 00 T T T T T T 1
0 180 360 540 720 900 1080 1260 0 180 360 540 720 900 1080 1260
Days since Randomization Days since Randomization
No. at Risk No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ696 4187 4056 3891 3282 2478 1716 1005 280
LCZ696 Enalapril
Characteristic (N=4187) (N=4212)
Treatments at randomization — no. (%)
Diuretic 3363 (80.3) 3375 (80.1)
Digitalis 1223 (29.2) 1316 (31.2)
Beta-blocker 3899 (93.1) 3912 (92.9)
Mineralocorticoid antagonist 2271 (54.2) 2400 (57.0)
Implantable cardioverter—defibrillator 623 (14.9) 620 (14.7)
Cardiac resynchronization therapy 292 (7.0) 282 (6.7)
No. at Risk No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279

A cGmP
¥ Troponin ; LA volume
e o : Mitral E/e’ ratio
¥ Pro-fibrotic signaling ¥ Decline in eGFR
¥ ssT2

‘ Health-related QOL

A Improvements in
NYHA functional class

¥ Systolic blood pressure
f

McMurray JJV, et al. N Engl J Med 2014.:371:993-1004
Docherty KF, et al. J Am Coll Cardiol HF 2020;8:800-10



Pronodstico de la muerte subita

10+ Population
Slope (per decade), —1.22 per 100 patient-yr; P=0.02 —
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Shen L, et al. N Engl J Med 2017:377:41-5



Terapia cuadruple de nuestros dias: mas alla
de las neurohormonas



iISGLT2 en insuficiencia cardiaca

Effect on Time to

N=71,553 First Hospitalization for
Patient Active Treatment Heart Failure
Trial Population Assignment HR (95% CI)
EMPA-REG OUTCOMES 7,020 patients with type 2 diabetes Empagliflozin 0.65 (0.50-0.85)
CANVAS 10,142 patients with type 2 diabetes Canagliflozin 0.67 (0.52-0.87)
DECLARE-TIMIS8 17,160 patients with type 2 diabetes Dapagliflozin 0.73(0.61-0.88)
' VERTIS-CV 8,246 patients with type 2 diabetes Ertugliflozin 0.70 (0.54-0.90)
siwis ) T | | g / CREDENCE 4,401 patients with type 2 diabetes with chronic kidney disease Canagliflozin 0.61 (0.47-0.80)
DAPA-CKD 4,304 patients with chronic kidney disease, 67% with diabetes Dapagliflozin 051(0.34-0.76)
§ Aneroad | ‘ SCORED 10,584 patients with type 2 diabetes with chronic kidney disease Sotagliflozin 0.67 (0.55-0.82)
A DAPA-HF 4,744 patients with chronic heart failure and reduced ejection Dapagliflozin 0.70 (0.59-0.83)
A\ ‘ fraction, 42% with diabetes
T t,,g;y,:;;w’,sJ EMPEROR-Reduced 3,730 patients with chronic heart failure with reduced ejection Empagliflozin 0.69 (0.59-0.81)
e drdence fraction, 50% with diabetes
- SOLOIST 1,222 wiith type 2 diabetes with worsening heart failure, with Sotagliflozin 0.64 (0.49-0.83)

reduced and preserved ejection fraction

Verma S, et al. JAMA Cardiology 2017:2:939-40
Packer M. JACC Heart Fail 2021;9:535-49



Dapagliflozina (DAPA-HF, estadio C)

Placebo Dapagliflozin
A Primary Outcome B Hospitalization for Heart Failure
100, 3% Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1 309 Hazard ratio, 0.70 (95% Cl, 0.59-0.83)
00— 25| P<0.001 90 25
&£ 804 204 e & = 20
8 704 o 0 — g 15
% o 26% £al 5l 30% //f;
= 50 /’/ -
2 wd - Dapagliflozin Placebo
ﬂg 304 0 Y 5 |6 |9 1|2 l|5 l|8 2|1 2\4 Characterlstlc (N=2373) (N =2371)
) ig: / Heart failure medication — no. (%)
0 1 T T 1 T i i
o ! : : 5 s Diuretic 2216 (93.4) 2217 (93.5)
Months since Randomizatiol ACE inhibitor 1332 (56.1) 1329 (56.1)
No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 ARB 675 (28.4) 632 (26.7)
Dapaglifiozin 2373 2305 2221 2147 2002 1560
Sacubitril-valsartan 250 (10.5) 258 (10.9)
C Death from Cardiovascular Causes
30 ) Beta-blocker 2278 (96.0) 2280 (96.2)
100+ Hazard ratio, 0.82 (95% CI, 0.69-0.98)
90+ 25+ Mineralocorticoid receptor antagonist 1696 (71.5) 1674 (70.6)
T 30
§' 70 ] Digitalis 445 (18.3) 442 (18.6)
3 o Device therapy — no. (%)
£ 0 Implantable cardioverter—defibrillator§ 622 (26.2) 620 (26.1)
S 30-
E - 5
3 27 Cardiac resynchronization therapy| 190 (3.0) 164 (6.9)
10
0+ _I-—__I T T T T T 1 eﬁl - T T T 1 T 1 1
] 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234 Placebo 2371 2330 2279 2231 2092 1638 1221 665 235
Dapaglifiozin 2373 2339 2293 2248 2127 1664 1242 671 232 Dapagliflozin 2373 2342 2296 2251 2130 1666 1243 672 233

DAPA-HF Investigators. N Engl J Med 2019 doi:10.1056/NEJMoal1911303



Empagliflozina (EMPEROR-Reduced, estadio C)

A Primary Outcome
100—

Hazard ratio, 0.75 (9526 Cl, 0.65—-0.86) Placebo
10 P <0.001
90— ~ — Empagliflozin
— 80 25 T
§— 20 =T -
& 707 15 25% -
% 60— 104 g -
2 50— 5 - :
E 40 o .
§ o o 50 180 270 360 450 5S40 630 720 8ioO Placebo
b 30+ . — — Empagliflozin
5 - - -
= 20 — - -=-- "
10 _—__-_-—"“r-'_'_
° o - 9l0 180 2:]’0 3!60 4_'15»0 5;0 650 750 BiO
Days since Randomization
Empagliflozin Placebo 410 224 109
Characteristic (N=1863) (N=1867) 423 231 10
Heart failure medication — no. (%)
Renin-angiotensin inhibitorf
Without neprilysin inhibitor 1314 (70.5) 1286 (68.9) Placebo
With neprilysin inhibitor 340 (18.3) 387 (20.7) //_K_j Empaglifiozin
Mineralocorticoid receptor antagonist 1306 (70.1) 1355 (72.6) =T
Beta-blocker 1765 (94.7) 1768 (94.7) L --—7"
Device therapy — no. (%)
Implantable cardioverter—defibrillatorq 578 (31.0) 593 (31.8)
Cardiac resynchronization therapy | 220 (11.8) 222 (11.9)
GAO 7&0 82‘[0
Days since Randomization
No. at Risk
Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135
Empagliflozin 1863 1826 1768 1532 1283 10038 732 495 272 118

EMPEROR-Reduced Investigators. N Engl J Med 2020 doi:10.1056/NEJMoa2022190



Beneficios de la terapia cuadruple en la IC-FE r

N = 95,444
o Treatment All-Cause Mortality HR  (95%C) One-year Mortality with Combinations of Medical Therapy
ARNI + BB + MRA + SGLT2 —_— 0.39(0.31-0.49)
: - : . 180 170
0.25 05 1 2 '
16.0
A o B Untreated
07 T Comventtonaltheragy 14,0 1 Two Agents
—_ 80 Compfehexs:t:ve:;ﬁee ﬂl:-‘;";:;rs (12-6-17-1)
& Conventional therapy 6-4 years (4-8-8-0) D ThI’EE‘ Agents
T 6o0- Difference (95% CI) 8-3years (6-2-10.7) 12.0
E 40- B Four Agents
£ 100 9.4 _
. B Five Agents
o T T T T T T — BD ?D
co 60 65 70 75 80 85 Q0
B 60 56
100 Projected mean event-free survival '
Comprehensive therapy 13-Oyears (11-5-14-6)
Conventional therapy 6-7 years (5-8-7-5)
- 80+ Difference (95% Cl) 6-3years (4.8-7-9) 40
2
i 0 20
5
= 20+ 0.0 —
o Untreated  ACEIARBand ACEIARBtriple  ARNItriple  Foundational  Foundational
65 70 75 80 85 90 BB therapy therapy Therapy Therapy + SNI

Age (years)

Tromp J, et al. T Am Coll Cardiol HF 2022:10:73-84
Vaduganathan M, et al. Lancet 2020 https://doi.org/10.1016/50140-6736(20)30748-0
Miller RTH, Howlett J6, Fine NM. Can J Cardiol 2021:37:632-43



https://doi.org/10.1016/S0140-6736(20)30748-0

Remodelacion reversa y terapias en IC-FE r

Adverse Remodeling

Cellular changes

X
rogressive cellular loss B K

Colagenmamxdesrrucrlon U — *
LV geometry alteration

E

_—

Energy metabolism - K

oxidative stress, inflammation

Increased glucose oxidation and oxidative stress

Fibroblast proliferation
Activation of hypertrophy signaling pathways
Changes in Band T cells activity

= Extracellular matrix 000

Increased MMR collagenases, collagen rype / and II/
Rupture of the collagen network o
Intercellular communication alteration .. § ¢ IR

Gene expression modification ¢k
Reduced gene expression of MMP tissue mh/b/tors '

Q%

Neurohumoral regulatlon

Attenuation of adverse remodeling

i i RAAS and SNS actlvat/on

Fibrosis and hypertrophy

2 o Increased oxidative stress and cell death
Reverse Remodeling

Promoting Reverse Remodeling ~ Normalizing function and structure

>

Thrombolysis ACEI BB MVreplacementand repair VAD support Unique situations
Revascuarization (PCI, CABG)  ARB Ivabradine e Addressing the
Exercise and rehabilitation MRA SGLT2i thera Y LV surg|ca| reconstruction etiology +/- MCS
A ARNI Py Endoventricular plasty
- Diastolic support devices Takotsubo CMP
7 Peripartum CMP
\ J Toxic CMP
>’ Thyrotoxicosis
Myocarditis

LVEF Improvements with Reverse Remodeling

ACEIl or ARB
& 78-80
142 SGLT2i
1 _6%89-90
BB
-12%81-84
4-12 CRT
2-24%°1%3
MRA
4%85,86
MitraClip
3%94,95
ARNI
9-1 5%87.88

FE VI

Remodeling

LV Size Reductions with Reverse

Vol. = ACEI or ARB 4

LVEDV 12-13 ml/m?9%¢97
LVESV 13 mi/m? °¢%7

SGLT2i
LV mass; 2.6-13.7 g/m?'"

3

LVEDD 2.4 mm?®®
LVESD 6.2 mm?®®

i £

CRT
LVEDV, 21 ml/m?7%¢
LVESV; 18.4 ml/m? %4

\

LVESV 4.8 mI*®

B A

MRA
LVEDV 17.3 ml'®
LVESV 18.5 ml'®

MV repair
LVEDV; 15 ml/m? 105106
LVESV, 6.6-13 ml/m? 105797
MYV replacement
LVESV,6.5-6.8 ml/m? 106107

4
~

ARNI
LVEDV, 12.25 ml/m?®7
LVESV,; 15.29 ml/m?*”

o £ )\ £

N[

MitraClip
LVEDV 26 ml'°®
LVESV 16 mlI'*®

\

4

Boulet J, Merha M.STRUCTURAL HEART 2021:5:466-81



Disminucion del RR de muerte subita con terapia cuadruple

| 20% in sudden death & [ ¢

1 21% in VA, ICD shock,
or resuscitated cardiac

arrest vs. ACEi in

PARADIGM-HF

| 31% in sudden
death based on meta-
analysis of trials

1 23% in sudden death
in RALES, EPHESUS,
and EMPHASIS-HF

o' | 21% in VA, resuscitated
" cardiac arrest, or sudden
death in DAPA-HF

Varshney AS, Singh JP, Vaduganathan M. Eur J Heart Fail 2022;24:562-4



Guia ACC 2024 de IC-FE r (

HFrEF Stage C Treatment ]

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

} ! } }

For patients with For persistently For patients with For high-risk patients
persistent volume symptomatic African- resting heart rate already on optimal
overload, American patients 270, on maximally GDMT with
NYHA class lI-IV despite ARNI/ tolerated beta-blocker worsening HF as
beta—block_er/ dose in sinus rhythm, evidenced by a
mineralocorticoid NYHA class [I-Il HF hospitalization or
antagonist/SGLT requirement for
NYI:I'K'::::'I v intravenous diuretics
v v y y
Titrate Add Add Add
4 ¥ v v
Diuretic agent 4 2 Ivabradine Vericiguat
4 + isosorbide e
(Figure 3F) dihete (Figure 3H) (Figure 31)
(Figure 3G)

estadio C)

Starting Dose Target Dose
Beta-blockers
Bisoprolol 1.25 mg once daily 10'mg once daily
Carvedilol 3.125 mg twice daily 25 mg twice daily for weight <85 kg

and 50 myg twice daily for weight =85 kg

Metoprolol succinate 12.5-25 mg daily 200 mg daily
ARNI
Sacubitril fvalsartan 24/26 mg to 49/51 mg twice daily 97/103 mg twice daily
ACE inhibitors
Captopril 6.25 mg 3= daily 50 mg 3 daily
Enalapril 2.5 mg twice daily 10-20 mg twice daily
Lisinopril 2.5-5 mg daily 20-40 mg daily
Ramipril 1.25 myg daily 10 mg daily
AREs
Candesartan 4-8 mg daily 32 mg daily
Losartan 25-50 myg daily 150 mg daily
Valsartan 40 mg twice daily 160 mg twice daily
Mineralocortiocoid antagonists
Eplerencne 25 myg daily 50 mg daily
Spironolactone 12.5-25 mg daily 25-50 mg daily
SGLT inhibitors
Dapagliflozin 10 mg daily 10 mg daily
Empagliflozin 10 mg daily 10 mg daily
Sotagliflozin 200 mg daily 400 mg daily
Vasodiators
Hydralazine 25 mg 3= daily 75 mg 3x daily
Isosorbide dinitratet 20 mg 3= daily 40 mg 3= daily
Fixed-dose combination isosorbide dinitrate/hydralazinet 20 mgf37.5 mg (one tab) 3 daily 2 tabs 3« daily
Ivabradine
Ivabradine 2.5-5 mg twice daily Titrate to heart rate 50-60 beats/min.

Maximum dose 7.5 mg twice daily

Oral soluble guanylyl cydase stimulator

Vericiguat

2.5 mg daily

10 mg daily

J Am Coll Cardiol 2024:83:1444-88



Seguridad de la terapia en IC-FE r

Parameters for

Class assessment Allowable lab for initiation/titration Allowable clinical finding Lab parameter of intolerance
ARNI (furst) Lightheaded, postural eGFR > 30, ARNI, 5BP > 100 mm Hg, Creatinine > 30% over baseline,
or ACE/ARB  symptoms sCr, K+, K+ < 5.2 ACEL/ARB, SBP K+ =55
SBP Both classes > 90 mm Hg, no symptomatic Both classes
Both dasses hypotension
BB Lightheaded, postural ~ Absence of high-grade AV block or ~ SBP > 95 mm Hg Heart block
symptoms pauses > 3 sec HR > 60 bpm,
HR No symptomatic hypotension or
worsening HF
MRA Lightheaded, postural eGFR > 30, SBP > 80 mm Hg, Creatinine > 30% over baseline,
symptoms sCr, K+, K+ < 5.0 No symptomatic hypotension K+ >55
SBP
SGLT2: Lightheaded, postural ~ eGFR > 25, stable blood glucose SBP > 90 mm Hg, Elevated lactate or ketones (if DM),
symptoms sCr, SBP control if diabetes mellitus No symptomatic hypotension or creatinine > 30% from baseline

volume depletion

Miller RTH, Howlett J6, Fine NM. Can J Cardiol 2021:37:632-43



100 =

EuroHeart GDMT Use
Among Indicated %

2001

Inercia a pesar de las evidencias de tratamiento

Prescription Rates for HF Medications in Heart Failure Registries

IMPROVE-Baseline
GDMT Use %

2009

IMPROVE-GDMT
Use 24 Months
Post Intervention %

2009

13

CHAMP Original-
Baseline GDMT Use
Among Eligible
Patients (%)
2017

B ACEI/ARB m BB W MRA M ARNI

33.7

13.6

CHAMP Longitudinal-
Baseline GDMT Use
Among Eligible
Patients (%)
2017

19.8

CHAMP Longitudinal-
GDMT Use at
12 Months Among
Eligible Patients (%)
2017

Awareness/
Education

Performance
Measures

Cost/Coverage
Aligned with
Care Benefit

0 @

f\_ Reasons for Treatment Gap
= . Contraindication
Patient Side effects
Intolerance
= 5
% _ | Noncompliance
E |I—I Comorbidities
z —
Sk Provider Inertia/Aversion
=L Knowledge gap
u Complex up-titration protocols
Fr Inadequate follow-up
- Inadequate care coordination
" System/Payer Incorrect data collection
Inadequate risk adjustment

Payer coverage gap
High cost
Inadequate access

Patolia H, et al. J Am Coll Cardiol 2023:82:529-43



Efectos colaterales, comorbilidades en |a terapia de IC-FE r

Diuretics
ACEI/ARB
ARNI
Beta-blockers
Ivabradine
MRA

SGLT2i

Common side effects

Hypotension; hypokalaemia; hypomagnesaemia; hyponatraemia; hyperuricemia; hypovolaemia/dehydration; rise in creatinine, urea
Cough; hypotension; rise in urea, creatinine, potassium

Hypotension; rise in creatinine, potassium; angioedema

Worsening HF; low heart rate; hypotension

Low heart rate; visual phenomena

Rise in creatinine, potassium; breast discomfort or gynaecomastia

Genital infection (in diabetic patients)

Comorbidity GDMT  Precaution Comment

Coronary artery disease and angina Beta-blockers and ivabradine may help
control symptoms

Diabetes GDMT have shown similar benefits in
diabetic patients

Lung disease Asthma is a relative contraindication to Beta-blockers can be given in COPD

beta-blocker; starting with low doses of
cardio-selective beta-blocker may allow its use
Depression Depression is associated with low
adherence to medication
Erectile dysfunction Thiazides, spironolactone and beta-blockers
(nebivolol preferred) may aggravate
erectile dysfunction
Iron deficiency/anaemia

Kidney dysfunction ACEi, ARB, ARNI, MRA may have some limitations  Diuretics may need higher doses to be
(see text) effective
Cachexia ACEi, ARB, ARNI should be up-titrated carefully

because of orthostatic hypotension

Rossano GMC, et al. Eur J Heart Fail 2021,;23:872-81



Terapia de base en los ensayos de IC-FE r

Baseline Therapy in the Various Heart Failure Trials

ACE Inhibitors/

Mineralocorticoid

Angiotensin Receptor Receptor Angiotensin Receptor
Therapy Trial (Year) Blockers Beta-Blocker Antagonist Neprilysin Inhibitor
ACE inhibitors CONSENSUS (1987) - <5% 50%-55% =
SOLVD (1991) - 8% 9% =
V-HeFT Il (1991) - Not reported Not reported -
Beta-blockers USCS (1996) >95% - Not reported -
MERIT-HF (1999) >95% - Not reported -
CIBIS-II (1999) >95% - Not reported -
Mineralocorticoid receptor antagonist RALES (1999) 92% 10%-11% - -

Combination vasodilator
Ir channel blocker
Angiotensin receptor neprilysin inhibitor

Sodium-glucose cotransporter 2 inhibitor

Soluble guanylate cyclase stimulator

EMPHASIS-HF (2011)
A-HeFT (2004)

SHIFT (2010)
PARADIGM-HF (2014)
DAPA-HF (2019)
EMPEROR- Reduced (2020)
VICTORIA (2020)

93%-94%
86%-87%
90%
100%
94%
70%
74%

86%-87%
73%-74%
93%
93%
96%
95%
93%

38%-40%
60%
56%
1%
7%
70%

1%
20%
15%

Bhatt AS, et al. J Am Coll Cardiol HF 2021,;9:1-12




Dosis medias y descontinuacion en los ensayos de IC-FE r

RASI EB MRA ARNI ARNI 5GLTi
Trial SOLVD-treatment MERIT-HF  EMPHASIS-HF  PARADIGM-HF PARADIGM-HF vs. DAPA-HF
SOLVD-treatment and
CHARM-alternative
Mumber of patients 2569 399 2737 B399 - 4744
study patients NYHA IV, LVEF = NYHA IHY, NYHA I, LVEF NYHA IV, LVEF - NYHA IHV, LVEF
35% LVEF < 40% <35% < 40% < 40%
Key baseline therapy BB 8%, potassium RASI 96%,  RASI94%, BB RASI100%, BB - RASI 94%, BB 96%,
sparing diuretic 9% MRA 8% 87% 93%, MRA 56% MRA 71%, ARNI
11%
Test treatment Enalapril Metoprolol Eplerenone  Sacubitrilvalsartan Sacubitril/valsartan Dapagliflozin
CR/XL
Control treatment Placebo Placebo Placebo Enalapril Putative placebo Placebo
Discontinuation 32.5% 13.9% 16.3% 178% - 105%
percentage in the
experimental arm
Mean daily dose inthose 16,6 mg/20 mg 159 mg/ 391+ 375+ M mg/ - 98.1% taking the
taking the study drug/ 200 mg 13.8 mg/50 mg 400 mg target dose of
target dose 10 mg daily

Shen L, et al. Eur Heart J 2022;43:2573-87



Exclusiones renales en los ensayos de IC-FE r

Main Mean Follow u Renal CKD Groups
Trial; Author; Year Pts (1) Design Eligibility Primary Qutcome P Function (eGFR, mL/min/ Main Findings
- (years) . 2
Criteria Exclusion 1.73 m®)
Enalapril significantly reduced
.. ACM in patients with sCr >
CONSENSUS; 1987; The . Serum creatinine o
CONSENSUS Trial 253 Enalapril Colngeste.d HF, NYHA IV, ACM 05 concentration > NA 1.39 mg_/c}L comp_arecl tO.pl. (30%
Studv Grou vs. PL cardiomegaly on chest X-ray 3.4 mg/dL vs. 55%) but did not have a
¥ P SEms significant effect in those with
sCr < 1.39 mg/dL.
Individuals with reduced baseline
eGFR exhibited similar relative risk
<60 (1t = 792) reduchonf}:g ‘acl)ll;:g\llis:ddeath and
RALES; 1999; 1663 Spironolactone  LVEF < 35%; NYHA TII-TV; ACM » creatinine = 47.62% End G.Htof‘ deiﬂl:o Hosnital
Kulbertus et al. - vs. PL creatinine < 2.5 mmol/L 2.5 mg/dL =60 (n = 866) por ath or hospt
52 079% stayed for HF as those with normal
renal function and greater absolute
risk reduction compared with those
with a higher baseline eGFR.
Eplerenone, as compared with
<60 (1 =912) N .
EMPHASIS-HEF, 2001; Eplerenone  LVEF < 35%; NYHA II; eGFR eGFR < 30 33.32% placebo, reduced both the risk of
= 2737 . CV death or HFH 1.75 . - death and the risk of
Zannad et al. [30] vs. PL > 30 mL/min/1.73 m mL/min/1.73 m =60 (n=1821) o A 3 .
o hospitalization in HFrEF patients
66.53% ;
with CKD.
Compared with
i enalapril, sacubitril and
LVEF < 409%; "
PARADIGM- . - o ) =60 (n = 3061) valsartan led to a
i . Enalapril NYHA III-V; ) eGFR < 30 o )
HEF; 2014; CV death H 36.2% slower rate of decrease
8442 VS, eGFR = 30 mL/min/ N .
Solomon - or HFH 2 =60 (n = 5338) in the eGFR and
Sac/Val mL/min/ 1.73 m o -
et al. > 63.2% improved CV
1.73 m~ .
outcomes, even in
patients with CKD.
The effect of
- o . . - -
DAPA-HF; LWVEF < 40%; =60 (n = 1926) C?apaghﬂozul on the
) . . NYHA IIT-V; eGFR < 30 o primary and secondary
2019; Mc Dapaglifozin WHEF or . 41% N N
4744 eGFR = 30 1.5 m L/ min / _ outcomes did not differ
Murray vs. PL - CWV death 2 =60 (n = 2816) )
et al. [45] mL/mu_}/ 1.73 m 59 359, by e(S_F_R category or
1.73 m= o examining e¢GFR as a
continuous variable.
EMPEROR LVEF = 40%; <60 (11 = 1978) Et]':t?ép 1?3;:; er;:letg;;eed
reduced; o NYHA IIIV; eGFR < 20 T P 4
A Empaglifozin WHEF or . 53, 2% and total HF
2020; 3730 eGFR = 20 ) 1.3 mL /min/ ~ ) . . . .
vs. PL - CV death > =60 (n = 1746) hospitalizations in
Packer mL/min/ 1.73 m ) o . .
: > 46.8% patients with
et al.; 1.73 m-=

and without CKID.

Shen L, et al. Eur Heart J 2022;43:2573-87



Estrategias para facilitar el inicio de GDMT en IC-FE r

Multidisciplinary
Start all 4 heart failure Navigators or
cla_sse:c. of disease pharmacists to
medication at management guide GDMT
diagnosis programs

GDMT clinics, Patient
Virtual GDMT including activation

consult teams telehealth program
programs (EPIC-HF)

Patolia H, et al. J Am Coll Cardiol 202:;82:529-43



Titulacion de la terapia cuadruple en IC-FE r

The Four Pillars of Heart Failure

Initiate
BB MRA SGLT2i
Optimise .

¥ Re-assess '
Consider additional therapies

Conventional Sequencing

Step 1

ACE inhibitor or angiotensin receptor blocker

¥

Beta-blocker

¥

Step 2

Minaralocorticoid receptor antagonist

¥

Angiotensin receptor neprilysin inhibitor

¥

SGLT2 inhibitor

Step 3
Step 4
Step 5

Uiptitration to target doses at each step
Typically requires & months or more

Rapid Sequencing

Step 1 QEEEREEEY + SGLT?2 inhibitor

Step 2

Step 3

¥

Angiotensin receptor
neprilysin inhibitor

y

Mineralocorticoid receptor
antagonist

All 3 steps achieved within 4 weeks
Uptitration to target doses thereafter

Straw S, McGinlay M, Witte KK. Open Heart 2021 .8:e001585

Packer M, McMurray JJV. Eur J Heart Fail 2021 doi:10.1002/ejhf.2149




Perfiles de los pacientes con IC-FE r para GDMT

SGLT2

Betablockers
ACE: { ARB / ARN|
NRA
Duretics
Ve <
s
SGLT2
Beta-blocker

Vericyguat
Hydralazine/
isosorbide dnitrate

N

SGLT2

. SGLT2I
Beta tocker A ; . £ ACE: | ARB { ARNI
ACES /ARB / ARMI 3 i MRA

| Balablockes
| Drrelics

Articoagdans

Rosano GMC, et al. Eur J Heart Fail 2021.:23:872-81



Titulacion acelerada y tratamiento secuencial ordenado
optimizado en IC-FE r

Sequence 1

04
@
-
<}
=
&

Time scake (weeks)

Sequence 1a

| I I L »
8 n 15 16
Tima scale (waeks)

&
FS

Sequence 1b

i
-
=<}

Tﬁns scale (weeks)
Sequence 2

Time scale (weeks)

Sequence 3

1 1 | 1 >
0 1 3

i
Time scale (weeks)

Sequence 4

1 5 7 12
Time scale (weeks)

o

Sequence 5

1 | | | >
>

Time scale (weeks)

C ﬁ HF hospitalization or CV death

No treatment

Seq ! QN RS

seq 12 QI EIERD)

Seq 1b

seq 2

‘i ? All-cause death

No treatment

eq QI D

seq 12 Q1 EIERD)
Seq 1b

Seq:3

@ rasi ‘Beta-blocker @ MRA @ ARNI

@ scLnai

Event probability at 1 year per

’
2804

1288 I
106.0 -22.8
-7.7

98.3
I—1 6.8
81.5

-47.3

Event probability at 1 year per

Yoo

1393
653 I
o T4
I_M -13.7
565

“16 I-4.9

eThe numbers in the bars denote the duration of up-titration periods in weeks.

Shen L, et al. Eur Heart J 2022;43:2573-87



Escenarios de titulacion: hospitalizacion, transicion



PIONEER-HF (INRA en IC-EF r descompensada)

Outcome

Key safety outcomes — no. (%)
Worsening renal functiony
Hyperkalemia

Symptomatic hypotension

Angioedema

Sacubitril-Valsartan

(N =440)

60 (13.6)
51 (11.6)
66 (15.0)

1(0.2)

Secondary biomarker outcomes — % (95% Cl)5:

Change in high-sensitivity troponin T concentration
Change in B-type natriuretic peptide concentration

Change in ratio of B-type natriuretic peptide to NT-proBNP

Exploratory clinical outcomes — no. (%)

Composite of clinical events 249 (56.6)
Death 10 (2.3)
Rehospitalization for heart failure 35 (8.0)
Implantation of left ventricular assist device 1(0.2)
Inclusion on list for heart transplantation 0
Unplanned outpatient visit leading to use of intrave- 2 (0.5)

nous diuretics
Use of additional drug for heart failure 78 (17.7)
Increase in dose of diuretics of »50% 218 (49.5)
Composite of serious clinical events9 41 (9.3)

PIONEER-HF*® ADHF
2019

Patients with primary diagnosis of
ADHF

LVEF <40%

NT-proBNP =1,600 pg/mL or BNP
>400 pg/mL

-36.6 (-40.8 to -32.0)
-28.7 (-35.5 to -21.3)
35.2 (28.8 to 42.0)

Enalapril
(N=441)

65 (14.7)
41 (9.3)
56 (12.7)
6 (1.4)

-25.2 (-30.2 to -19.9)
-33.1 (-39.5 to -25.9)
-8.3 (-3.6t0-12.7)

59.9)

2 (0.5)

84 (19.0)
222 (50.3)
74 (16.8)

Sacubitril-valsartan vs enalapril

Sacubitril-Valsartan vs.
Enalapril

Relative risk (95% CI)
0.93 (0.67 to 1.28)
1.25 (0.84 to 1.84)
1.18 (0.835 to 1.64)
0.17 (0.02 to 1.38)
Ratio of change (95% Cl)
0.85 (0.77 to 0.94)
1.07 (0.92 to 1.23)
1.48 (1.38 to 1.58)
Hazard ratio (95% CI)§
0.93 (0.78 to 1.10)
0.66 (0.30 to 1.48)
0.56 (0.37 to 0.84)
0.99 (0.06 to 15.97)
NA
1.00 (0.14 to 7.07)

0.92 (0.67 to 1.25)
0.98 (0.81to 1.18)
0.54 (0.37 to 0.79)

Enalapril

Sacubitril-valsartan

104
o
Z — -1041
S
S g 20
22
=z § 304
=
gy £ 404
ce
£< 50
o
_60-
70—
Baseline
No. at Risk
Enalapril 394

Sacubitril-valsartan 397

T
1

359
355

T T T T T
2 3 4 5 6

Weeks since Randomization

351 350
363 365

Previous use of medication — no. (%)

ACE inhibitor or ARB 208
Beta-blocker 262
Significant reduction in NT-proBNP in sacubitril- MRA
valsartan group compared with enalapril (46.7% Loop diuretic 262
Vs -25.3%; ratio of change: 0.71; 95% Cl: Hydralazine
0.63-0.81; P < 0.001) Nitrate
Digoxin

PIONEER-HF Investigators. N Eng J Med 2019:380:539-48
Bozkurt B, et al. JACC: BASIC TO TRANSLATIONAL SCIENCE 2023.:8:88-105

348
349

214 (48.5)

263 (59.6)
0(9.1)

240 (54.4)
33 (7.5)
40 (9.1)
35 (7.9)



TRANSITION (INRA en IC-FE r descompensada)

Predictor Odds Ratio
Age
(<65 years vs. =65 years) 1.51
eGFR at randomisation 152
(=60 mL/min/1.73 m? vs. <60 mL/min/1.73 m?) :
SBP at baseline
(=120 mmHg vs. <120 mmHg) 143
No prior HF history
(de novo) 1.56
Medical history of hypertension 176
(Yes vs. No) ’
No atrial fibrillation at baseline —— 1.71
Starting dose of sac/val 249

—a— K
(49/51 mg vs. 24/26 mg)
Prior use of ACEI/ARB
(Naive vs. Not naive) i 1.04
Treatment
(Post-discharge vs. Pre-discharge) ™ 121

T 1
1 3 4

TRANSITION®? ADHE  Patients hospitalized for ADHF with

2019

NYHA functional class II-IV, SBP
2100 mm Hg, and LVEF <40%

Open-label LCZ696 sacubitril-

valsartan

95% Cl

(1.12, 2.04)

(1.14, 2.03)

(1.07, 1.90)

(1.11, 2.18)

(1.24, 2.51)

(1.29, 2.26)

(1.64, 3.79)

(0.75, 1.45)

(0.93, 1.59)

P-value

0.007

0.004

0.014

0.011

0.002

<0.001

<0.001

0.800

0.162

Proportion of patients (%)

100 4

Comparable proportions of patients in the pre- and
postdischarge initiation groups achieved the

target dose of 97/103 mg twice daily at wk 10

B Pre-discharge
initiation (\V = 493)

B Post-discharge
initiation (N = 489)

RRR 0.96 (0.92, 1.01)

P=0.089
1

RRR 0.91(0.83, 0.99) 89.6
P =0.034 86.0 ’

RRR 0.90 (0.79, 1.02) 1
P =0.099 68.5

| —
50.7

62.1

Primary endpoint Achieved and Achieved and
On target dose maintained a sac/val dose maintained any
of 97/103 mg of 49/51 or 97103 mg bid dose of sac/val

sac/val at for 22 weeks for 22 weeks
Week 10 leading to Week 10 leading to Week 10
Cardiac resynchronisation therapy 38(7.7)
Implantable defibrillator insertion 73 (14.7)
Medications by randomisation strata, n (%)
ACEI 250 (50.5)
ARB 123 (24.8)
ACEI/ARB naive 122 (24.6)
Other HF- and CV-related medications prior to admission, n (%)
Beta-blocker 213 (43.0)
MRA 169 (34.1)
Diuretic 248 (50.1)
Loop diuretics 238 (48.1)
Thiazide diuretics 15 (3.0)
Cardiac glycosides 63(12.7)
Nitrates 31(6.3)

RRR 1.49 (0.90, 2.46)

P=0117
1
?.3 4-9

Permanently

discontinued
sac/val due to

50 (10.1)
79 (15.9)

253 (51.0)
124 (25.0)
119 (24.0)

233 (47.0)
181 (36.5)
261 (52.6)
245 (49.4)
13 (26)
45 (9.1)
45 (9.1)

TRANSITION Investigators. Eur J Heart Fail 2019:21:998-1007
Bozkurt B, et al. JACC: BASIC TO TRANSLATIONAL SCIENCE 2023.:8:88-105

AE

88 (8.9)
152 (15.3)

503 (50.8)
247 (24.9)
241 (24.3)

446 (45.0)
350 (35.3)
509 (51.4)
483 (48.7)
28 (2.8)

108 (10.9)
76 (7.7)



Events per 100 Patients

SOLOIST-WHF (sotagliflozina en IC descompensada)

Primary Efficacy End-Point Events.

Placebo
90+
80—
70 Left ventricular ejection fraction
co- Median value (IQR) — % 35 (28-47) 35 (28-45)
501 Sotagliflozin <50% — no. (%)Y 481 (79.1) 485 (79.0)
40-
30— No. of
Subgroup Patients Sotagliflozin Placebo Hazard Ratio (95% CI)
20~ Hazard ratio, 0.67 (95% CI, 0.52-0.85) events per 100 patient-yr
104 P<0.001 Overall 1222 51.0 763 —- 0.67 (0.52-0.85)
LVEF 1
° T ' T ' ' ' <50% 966 56.9 79.9 - 0.72 (0.56-0.94)
» . 8 2 12 15 " =50% 256 30.6 64.0 —I—E— 0.48 (0.27-0.86)
Months since Randomization Geographic region !
First Occurrence of Either Death from Cardiovascular Causes North America or Latin America 346 68.3 103.0 — 0.64 (0.43-0.95)
100— or Hospitalization for Heart Failure. urope 800 4.1 64.7 —— 0.69 (0.50-0.95)
Rest of the world 76 48.4 783 - 0.60 (0.23-1.58)
90— Timing of first dose i
80 Before discharge 596 52.1 76.6 + 0.71 (0.51-0.99)
g ] After discharge 626 50.0 76.1 —— 0.64 (0.45-0.90)
g 70+ Sex E
Female 412 419 52.0 —t— 0.80 (0.51-1.25)
:§ 60 Male 310 55.7 89.3 —— 0.62 (0.47-0.82)
E_ s Placebo Age :
E <65yr 364 57.1 711 —E—I—— 0.79 (0.51-1.23)
B 40 =65 yr 858 480 78.5 —m— 0.62 (0.47-0.82)
=E' 30 Estimated GFR E
3 Sotagliflozin <60 ml/min/1.73 m? 854 50.1 85.8 —— 0.59 (0.44-0.79)
20+ 260 ml/min/1.73 m? 368 53.1 58.1 o S — 0.90 (0.58-1.37)
T T T
10 Hazard ratio, 0.71 (95% Cl, 0.56-0.89) 0.25 0.50 1.0 2.0
0 T T T T 1 Sotagliflozin Better Placebo Better
0 6 9 12 15 18

Months since Randomization

SOLOIST trial investigators. N Engl I Med 2020 doi:10.1056/NEJMMoa2030183



Variable

Patients (n)
Age (years)
Fernale sex, n (%)
Caucasfan race (%)
Body weight at baseline (kg)
SBP (mmHg)
DBP (mmHg)
HR (bpm)
Respiratory rate (breaths/min)
NYHA class HIAV (%)
LVEF if known (%) (n = 46)
De novo acute HF (%)
Ischaemic aetiology (%)
Medical history (%)
Myocardial infarction
Hypertension
Atrial fibrillation/flutter
Diabetes mellitus type 2
Cerebrovascular accident
COPD
Cancer
Medical therapy (%)
ACEi
ARB
ARNI
Beta-blocker
MRA
Loop diuretic
Intravenous vasodilator
ICD
CRT
Laboratory at baseline
NT-proBNP (pgfmL)
Serum creatinine (pmol/L)
&GFR (mL/min/1.73m?)
Sodium (mmol/L)

Randomized treatment

Empagliflozin Placebo
40 39

79 (73-83) 73 (61-83)
16 (40) 10 (26)
100 95
87+23 83+20
12722 121£25
T6+£15 72+15
83£19 80+23
19+4 2045
92 97
3617 37+14
48 46

2 29

30 38

68 56

78 64

38 28

5 5

2 26

38 13

40 47

5 3

5 3

70 66

48 45

100 100

10 3

8 i}

15 13

4406 (2873-6979) 6168 (3180-10489)
114+ 34 16+33
55+18 55+18
135417 13545

EMPA-RESPONSE-AHF (

0.14
017
0.15
042
025
027
0.50
0.60
0.57
0.87
0.90

043
01
0.19
038
0.98
085
0.012

0.51
045
052
0.69
081
NA
0.3
0.054
0.78

0.14
0.72
097
0.99

empagliflozina en ICA)

Clinical Endpoint (%)

35 - p=0.014

I Placebo
I Empagliflozin

Worsenin Death or HF Death or HF Worsening HF or WHF, Death or
Heart F a“u?u Readmission Readmission HF Readmission HF Readmission
at day 30 at day 60 at day 60 at day 60
Type Endpoint
Endpoint Empaglifiozin Placebo Mean Difference P-value
z-score (SD)  z-score (SD) (80% CI)
|
VAS Dyspnea Score 0.15(09) 0.16(1.0) '—0—4 0.31(0.01-061) 0.18
|
Diuretic Response 011(14) -0.10(04) r—.—‘—i -021(-051-009) 037
|
Length of Stay -0.06(1.1) 0.06 (0.9) o 0.12(-0.18-042) 061
|
Change in NTproBNP ~ 0.06 (1.0)  -0.06 (1.0) '—01-4 -0.12(-0.43-0.19) 0.63
|
' Mean Difference P-value
| (95% C1)
Combined Z score -0.022 (0.49) 0.003 (0.68) e -0.019 (-0.306 - 0.269) 0.90

-10 05 00 05 10

Favours Empaglifiozin Favours Placebo

EMPA-RESPONSE-AHF. Eur J Heart Fail 2020;22:713-22



Titulacion intensiva pos ICA (STRONG-HF)

A R
High-intensity care  Usual care group Adjusted p value Potassium, mmol/L
group (n=542) (n=536) treatment
effect (95% Cl) T———  Baseline
Vital signs Day 90
Systolic blood pressure, mm Hg Adjusted mean change
Baseline 123-4 (13-30) 122-2 (12.56)
Day 90 119-0 (15-93) 123-8(15-29)
’ Urea, mmol/L
Adjusted mean change -3.7 (0-92) 1-6 (0-94) -5.4 <0-0001
(-7-2t0-3-5)" 180-day adjust Baseline
Diastolic blood pressure, mm Hg (95% (13910
N S P Day 90
Baseline 76-7 (10.22) 75-9 (8-71) 105 120 13 d d h
Adjusted mean change
Day 90 74-0 (10-41) 75-9 (10-14) 394 381 7 : ’
Adjusted mean change -2.4(0-59) -0-07 (0-61) -2.3 0-0001 419 415 40
(-3-5to-1-1)* eGFR, ml/min per 1.73 m*
Heart rate, beats per min Baseline
Baseline 78-5(11.78) 78-8 (11-82) I ——
Day 90
Day 90 71:3(13:30) 77:3 (12:61) y9
Adjusted mean change -7-8 (077) -2.0 (079) -5.8 <0-0001 Adjusted mean change
(-7-3to-4-3)*
ft
5 A
£ 30
ié 20
& 180-day adjusted risk difference 1.6% 180-day adjusted risk difference 2.7%
10 (95% (1-2-3 to 5:4; p=0-42) (95% C1-1-0 to 6-4; p=015)
o
0 1‘5 3‘0 4‘5 60 7‘5 glo 1(‘35 120 13‘5 15‘0 16‘15 #o 0 1|5 35 4‘5 60 7‘5 glo 1:‘35 120 1%5 15‘0 1(‘35 180
. Time since randomisation (days) Time since randomisation (days)
Number at risk
Usvalcaregroup 502 496 484 476 466 454 446 439 432 425 415 409 379 502 496 484 476 466 454 446 439 432 425 415 409 379
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Figure 3: Adjusted Kaplan-Meier estimates of cumulative event-free survival with down-weighting of cohort 1 for all-cause death or heart failure readmission (A), all-cavse death or heart
failure excluding deaths due to COVID-19 (B}, all-cause mortality (C), and all-cause mortality excluding deaths due to COVID-19 (D), from randomisation up to day 180
Adjusted 180-day risk differences are given. Analyses excluding COVID-19-related deaths were prespecified sensitivity analyses.

n Between-group  Piraica
risk difference
Age, years
427 (0-455) 426 (0-442)
460 (0-471) 445 (0-504)
0-32 (0:030) 0-17 (0-031) 015 <0-0001
(0-09 to 0-21)*
811 (3-59) 7-96 (3-40)
7:84(3-83) 7:93(401)
0-10 (0-223) 0-37 (0-229) -0.27 0-24
(-0-71t0 0-18)*
61.92 (19-92) 62-89 (21.83)
6213 (21:54) 63-01 (21.71)
1.50(0-94) 1.85(0-97) -0-35 071
(-2:22t01-52)*
Not White 236 = 0.6%
Sex
Male 614 R 8.7% 084
Female 394 e 7-6%
Baseline eGFR
=Median 503 - s 11-4% 024
>Median 503 - 51%
Qverall P 81%
A5129 630 3 6 0 121518 21 24
‘7
Favours usual care  Favours high-intensity care

Figure 4: Prespecified and post-hoc subgroup analysis of primary endpoint (difference in 180-day risk of
all-cause death or heart failure readmission)

STRONG-HF. Lancet 2020.:400:1938-52



Estrategias para facilitar el mantenimiento de GDMT en IC-FE r

Effect of Multidisciplinary Virtual Consult Team on GDMT Optimization

Duke University Health System Mass General Brigham Health System

Adjusted B-Coefficient:
+1.2 (+0.7 to +1.8); P < 0.001
+8 4 - .
=
Postdischarge Use of GDMT by Prescription Status at Hospital Discharge +6 - : o ﬁ
- c
Between-group A OMT score: +0.75 % +4 4 - - E %
Adjusted estimate: 0.86 (0.03-1.69), P = 0.041 UE" 2] - “ E &
60- to 90-Day Follow-Up 12-Month Follow-Up o 5 - —_— g2
ud E D 5w
4 2.92 E o=
100% + g 248 3 - - o2
93.1% = 3 2.28 1.97 2 -21 -— - 2=
0 g = 0 - =
) 90% - g 7 5 -4 c - 25
IfE 80% - é 11 61 Mean GDMT Score Mean GDMT Score 5 B
5 E 0. : : -8 04:23 11£26
w 70% A o Usual Care  Intervention  Usual Care  Intervention Usual Care Intervention
o E (n=39) (n=52) (n=39) (n=52) (143 Encounters) (106 Encounters)
i 60% Admission Discharge
o c T
oo H
— 0 1
£ R 50%+ |
T |
T 04 - i
- 5 40% E
2= 30%- 5
e 0 : . P <0.01 .
S 20% : 60% 1 [ 60% 1
o 0 - :
E ; 50% | 49.0% 50%
o/ ]
10 ﬂ) E 40% 4 40% A
1
0% - ' 30% A 30% A
Beta-Blocker ARNI MRA
. _— . _ 20% 20%
W Prescribed at Hospital Discharge m Not Prescribed at Hospital Discharge
10% 4 10% +
0% - 0%

W Patient Activation Strategy M Usual Care

Patolia H, et al. J Am Coll Cardiol 202;82:529-43



Hipotension, disfuncion renal



Hipotension en el tratamiento de la IC-FE r

Hypotension in heart failure is less harmful if associated with high or increasing

doses of heart failure medication: Insights from the Swedish Heart Failure Registry

The risk of CV death/HF
hospitalization with lower 1
systolic BP 14

| :
[
Decreasing systolic BP was

ST - associated with higher risk of

100

T
140 160 10
Systelic blood pressure

CVD/HFH in patients with  *°
stable/decreasing HF o4

SwedeHF I
Heart Failure Registry ; .
¢ y
Linked registries -
National Cause of
patient death
registry registry
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SwedeHF registry. Eur J Heart Fail 2024;26:359-69



Hipotension, disfuncion renal e hiperkalemia en el tratamiento
de la IC-FE r

I{ Symptoms/signs W
of hypotension®

L

Signs of shock and/or
( alisation | €— YES — - X
\Urgent hDSp'tdl'SdhO”,' YES severe clinical congestion |

——

( SBP =100 mmHg
ANDNO
postural/orthostatic
low BP/symptoms®

| Mo modification

N |
NO

N

e and Standing BP measurements

( SBP =100 mmHg
AND
postural/orthostatic
low BP/symptoms”™

OR
| 90<=3BP <100 mmHg )

OR

SBP <90 mmHg
AND NO
postural/orthostatic
low BP/symptoms™

STEPI
Evaluate BP during at least two visits
AND

Better assessment of the link between low BP and symptoms
Ambulatory BP Measurement

L

-
Mo modification ) < NO — Persistent low BP with related symptoms w

|
YES

N

calcium antagonists, centrally-acting antihypertensive drugs, alpha-blockers
{sometimes used for prostate conditions), nitrates or all other vasodilators

STEPII
Stop/Reduce non-HFrEF BP lowering therapies

l

-
Persistent low BP with related symptoms j

|

STEPII

“eg. Dizziness/Weakness especially when standingup

SBP <90 mmHg
AND

postural/orthostatic

low BP/symptoms®

—1

STEPII

Lower diuretics dose in non-congestive patients

STEPIV

Clinical evaluation, BNP/NT pro BNP, lung ultrasound,
echocardiography, congestion score

) S—

Define the clinical profile®

! l

R N

N N
KIDNEY FUNCTION KALAEMIA HEART RATE HISTORY OF SEVERE NO SPECIFIC
GFR <30 ml/min/1.73m2 K'>5.0mEqg/] HR <60 bpm ARRHYTHMIA CLINICAL PROFILE
Trytokeep
atleast 1. Decrease dose of 1. Decrease dose of MRA 1. Stop glycoside and/or 1. Decrease dose of 1. Decrease dose of
alow dose ACEi/ARB or ARNi 2. Decrease dose of If channel blocker ACEI/ARB or ARNi AC;I‘EfiIA:BB or ARNi
of all 2. Decrease duse ol MRA ACEI/ARBor ARNi 2. Decrease dose ol BB 2. Decrease duse ol MRA anc/or
3. Switch the current RAAS 3. Switch the current RAAS 3. Discuss permanent 3. Decrease dose 2. Decrease dosa of MRA
recommended blocker for another blocker foranother pacing of betablockers
thera pies between ACEior ARB between ACEior ARB
or ARNi or ARNi
J | J J | J /
v
CONSIDER A PERSISTENCE YES 3 REFER TO AHEART
NEW TITRATION OF LOWBP FAILURE TEAM

“Inall cases, withdraw ARB/ACEI association

Cautela J, et al. Eur J Heart Fail 2020;22:1357-65



Funcion renal en el tratamiento de la IC-FE r

Management of HF therapies in patientawith HFrEF
(check BP, baseline renal function and K+)

eGFR> 60mL/min/1.73 m2 eGFR30-60 mL/min/1.73 m2 I eGFR15-30 mL/min/1.73 m2 eGFRs 15mL/min/1.73 m2

Start:

-Low dose b-blocker
-Low dose ARNI or ACEI
-Low dose MRA
-full dose SGILT2

1
W

Start: Start: Start:

-Low dose b-blocker
-Low dose ARNI or ACEI
-full dose 5GLT2
+
-low dose MRA.if creatinine
rises <50% or K<5meg/L

-Low dose b-blocker
-Full dose SGLT2
+
-Low dose ACE-l after

uptritation of firsttwo agents

-Low dose b-blocker
+

Low dose ACE-l without
uptritation

dose escalation therapy based on

e

ey

s

BE. HR, renal function and K+ check HR, BP, renal function and check BP, HR, renal function and

after 3/4 weeks of therapy, then K+ after 15 days of therapy and K+ after 15 days across 3
every & months every 3 months. consecutive months than every 3
months
T0 DO NOTTO DO
Discontinued: -premature discontinuation of HF treatment [t he initial mild

-ARMN| if eGFR<30mL/min/1.73 m2 or K+ rises to =6 meq/L
ACE-l if eGFR=<20mL/min/1.73 m2 or K+ rises to >6 meq/L
-MRAIf eGFR<20mL/min/1.73 m2 or K+ rises to >6 meq/L

dip of eGFR (maximum 20-30% of eGFR increased) was
generally reversible and the renal function returned to
baseline levels during the follow up)
- Anincrease in K+ <5.5 mmol /Lis acceptable. Donwtritation
of therapy if K+ between 5.5meg/Land 8  meq/L

Uptritation of HF drugs reach the maximum dose tolerated

Beltrami M, et al. J Clin Med 2022,11,2243




A modo de conclusiones



Etiologias y prevalencias de los fenotipos en Peru

VALVULAR N = 302

OTRA CAUSA
sauemica [T
' EFEIr
CHAGAS [55 mFEp
CONGENITA

X

TAQUICARDIA [

REPEINCA (Registro Peruano de Insuficiencia Cardiaca 2023) Inf. brindada Dr. M. Pariona



Tratamiento cuadruple actual de la IC-FE r

_ ) Anticoagulant
.. Ferric Carboxymaltose ) Digitalis (fhigh ventricutar rate)
{:é\ _ ) Refer for PVI
A« 'F\
) ACEJ/ARB v ", %@;‘ ' CRT +ICD

-
S~

» __ _ Ivabradine

Drugs/
interventions 0Tl
for HFrEF
| . ’ . Loop diuretic
T ) Hdel::::lnel ‘;.;i:’"ﬁﬁed 7 © Thiazide
1 e bncks »
i SGLT2 —
2\ e © Vericiguat
"“S«&"“‘ Inhibitor - :
e _ - Omecamtiv
. :
() Mitral edge-to-edge repair .. Digitalis
Refer for LVAD/HTX

Bauersachs J. Eur Heart J 2021;42:481-3



Obstaculos para el uso de la terapia fundamental

Genitourinary Tract Irrespective of DM status
Infections in Patients HFrEF: Ji All-cause death/HFH
Taking SGLT2is HFpEF: ¢ All-cause death/HFH Overcome the
9 After SGLT2i discontinuation: Obstacles to
1 All obstacles to

« | Quality of life MRA use

MRA use

Irrespective of DM status Risks Benefits
Risks of Genitourinary 4 Adverse renal outcomes - -
Tract Infections - R N

Other side eff f SGLT2i

Ketoacidosis Cardiorenal Benefits

Volume depletion/orthostatic hypotension * Vasodilation, natriuresis,

reduced filling pressures,
eGMP

* Hypertension, vasoconstriction,
Angiatensin | fibrosis, heart failure

“Minimizing Risks and Maximizing Benefits"

. = 2 5 = - o * Hypertension, strictio .
Risk factor assessment: glycemic control, urinary tract obstruction, history of recurrent infection Angiotensin | [ Usshput i Vesdiaton, natrg:sr‘?;
Universal counseling: recognition of signs and symptoms, perineal hygiene maintenance AGMP bl
Minimize interruption: continue SGLT2i in mild-moderate and stable severe infections "I - Hypertension, vasoconstriction,
Timely reinitiation: as soon as infection is controlled and no other contraindications fibrosis, heart failure * Vasodilation, natriuresis,
reduced filling pressures, 4
GMP
* Alzheimer’s Disease, Macular
Amyloid beta Degeheraiin
* Improvement in pain
Bradykinin * Angioedema, hypotension
* Vasodilation
VU ET IR « Hypotension, shock
LTEE DT « Hypotension, shock * Vasodilation

Kittipibul V, et al. J Am Coll Cardiol 2024:83:1568-78
Bozkurt B, et al. JACC: BASIC TO TRANSLATIONAL SCIENCE 2023.:8:88-105
Ferreira JP, et al. Circ Heart Fail 2024:17:e011629.Do0i:10.1161/CIRCHEARTFAILURE.124.011629



Intensificacion, titulacion y referencia al especialista

Studies to Consider Initially: (see full guidelines for details)
* BNP/NT-proBNP
* CBC, basic metabolic panel, liver function, iron studies, thyroid studies, HbA1c
* EKG
* Chest X-ray
* Echocardiogram

* Coronary angiogram, cardiac MR, biopsy, other imaging as appropriate

v
& l : : ; —
O w % Serial Evaluation and Titration of Medications
"a 'E 3‘- l * Clinic visit with history/symptoms, vitals, exam, labs
v =
&= O —5 * If volume status requires treatment, adjust diuretics, follow up 1-2 weeks
2 € @ l * If euvolemic and stable, start/increase/switch GDMT, follow up 1-2 weeks via
3 < = phone or repeat clinic visit with basic metabolic panel as may be indicated
o
= < l * Repeat cycle until no further changes are possible or tolerated
s
F——=—=—=—=——- Lack of response/instability — — — — — — 1
= . 5 ~ s e
- 0 End-Intensification/maintenance Remember acronym to assist in
® = * Ongoing assessment decision making for referral to
= g * Additional adjustments as indicated advanced heart failure specialist:
-g o * Repeat objective data as needed to I-NEED-HELP (also see Table &)
42 reestablish prognosis =
wy I: IV inotropes
L 5 N: NYHA 1IIB/IV or persistently elevated
natriuretic peptides
Assess response to therapy and E: End-organ dysfunction

cardiac remodeling
* Repeat laboratory tests, for example, BNP/NT-proBNP
and basic metabolic panel

E: Ejection fraction <35%
D: Defibrillator shocks

* Repeat echocardiogram (or similar imaging modality for H: Hospitalizations >1

cardiac structure and function) E: Edema despite escalating diuretics
* Repeat EKG L: Low blood pressure, high heart rate
* Consider EP referral for those eligible for CRT or ICD P: Prognostic medication — progressive

intolerance or down-titration of GDMT

Yancy C, et al. J Am Coll Cardiol 2017. https://doi.org/10.1016/j.jack.2017.11.025



Medicacion previa a la hospitalizacion indice
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REPEINCA (Registro Peruano de Insuficiencia Cardiaca 2023) Inf. brindada Dr. M. Pariona



Medicacion al alta hospitalaria

Bbloq IECA/ARA/ARNI Espiro ISGLT2

REPEINCA (Registro Peruano de Insuficiencia Cardiaca 2023) Inf. brindada Dr. M. Pariona



Vacios a pesar de las evidencias de tratamiento

Awareness/
Education 3 A Prescription Rates for HF Medications in Heart Failure Registries
= . Contraindication
Patient Side effects %

Intolerance

Performance er Noncompliance 100 -

Measures or | Comorbidities 80.2 81.7
- 734

Cost/Coverage Sk Provider Inertia/Aversion

Al|gn9d W|th E Knowledge gap

Care Benefit w Complex up-titration protocols

Fr Inadequate follow-up 337
Inadequate care coordination e
~ System/Payer  Incorrect data collection :
" Inadequate risk adjustment
U 6 E?Vﬁr “°‘t’e“‘ge 9P EuroHeart GDMT Use| IMPROVE-Baseline | IMPROVE-GDMT | CHAMP Original-  |CHAMP Longitudinal- |CHAMP Longitudinal-
Inlg deC(Lsate s Among Indicated % GDMT Use % Use 24 Months | Baseline GDMT Use | Baseline GDMT Use GDMT Use at
q Post Intervention % |  Among Eligible Among Eligible 12 Months Among
Patients (%) Patients (%) Eligible Patients (%)
2001 2009 2009 2017 2017 2017

W ACEI/ARB m BB W MRA m ARNI

Patolia H, et al. J Am Coll Cardiol 2023:82:529-43



Estrategias para facilitar el inicio/titulacion de GDMT en IC-FE r

Proportion of Patients With GDMT Initiation or Intensification

Postdischarge Use of GDMT by Prescription Status at Hospital Discharge
60% A 60% A
50% - 50% -
60- to 90-Day Follow-Up 12-Month Follow-Up . .
100% - . : 40% A 40% -
93.1% i 30% 4 30% 4
o 90%- ; 85.5%
2 i 80.5% 20% 20%
o/ H
.':: 80% i 10% 4 10% -
% = /0% E 0% 0% -
E |-E 60% i E W Patient Activation Strategy M Usual Care
a6 :
£ 'ﬁ 509% 4 i Effect of Multidisciplinary Virtual Consult Team on GDMT Optimization
=0
E T 40% ~ Duke University Health System Mass General Brigham Health System
§= ., .
— - ljusted B-Coefficient:
“g 30% +1.2(+0.7 to +1.8); P < 0.001
+8 - .
8 20%-
(3] i - - z
& 1% 7.7% o : - 2 £
07 Between-group A OMT score: +0.75 g *41 = — 3=
Adjusted estimate: 0.86 (0.03-1.69), P = 0.041 2 . - - 3@
0% - @ b - —_— g g
Beta-Blocker ARNI MRA 5,0 S E o o
. . . . . . A 2.28 e a — - o2
M Prescribed at Hospital Discharge ® Not Prescribed at Hospital Discharge 'g 3 Lt = . - £8
£ 5™ ) : =2
; 11 61 Mean GD.M'I' Score Mean GDMT Score g -ﬁ
£ pd -8 0.4 It 23 1.1 tl2.6
5 Usual Care Intervention Usual Care Intervention Usual Care Intervention
(n=39) (n=52) (n=39) (n=52) (143 Encounters) (106 Encounters)

Admission Discharge

Patolia H, et al. J Am Coll Cardiol 202;82:529-43



Insuficiencia cardiaca con FE VI recuperada (IC-FE rec)

g &
=
Full Partial 5 I
=)
Recovery (EF >50%) Recovery (EF 40%-50%) 5 8
o
k- £ . e HFm-recEF
< | = HFpEF
g 3 HFMEF
5’) - HFrEF Log-rank p<0.001
S . - . -
e A working definition of HFrecEF that is e ! g 3Y N s s 7
consistent with the majority of studies in Number at risk aars
LV Reverse LV ;cjhe literature inc#udgs the fo([jlowing: 1) N ape T N M 4ol = &N 4w =
. Remodelin ocumentation of a decrease HFmEF 107 103 o7 &0 67 40 17 3
Remodellng g Reverse LV LVEF <40% at baseline; 2) =10% abso- Hreer 47 “ ® 1 z ° ® !
. lute improvement in LVEF; and 3) a sec-
RemOdelmg ond measurement of LVEF >40%. % §'
o
e Guideline-directed medical and device g-’_ §
therapy for patients with HFrecEF should 8°\° -
be continued indefinitely until the SE a1
biology and clinical epidemiology of o'g -
HFrecEF is better understood. s = HEM{eORY
= 5 . HFPEF
e HFrecEF patients should have close clin- = §— HFmMEF
ical follow-up due to the high risk of g g = HFIEF Log-rank p<0.001
heart failure relapse. 2] = —6 z z - z x .
. 1 “
No Functional Y.
ears
. Number at risk
Heart Failure RECOVEI’Y (EF <40%) HFEF 620 548 504 407 303 212 108 27
o HFmM-recEF 170 186 164 142 113 83 45 15
(EF <40 A)) HFMEF 107 103 o4 77 85 38 15 3
HFpEF a7 46 a5 30 21 15 8 1

Wilcox JE, et al. J Am Coll Cardiol 2020;76:719-34
Nadruz W, et al. Circ Heart Fail 2016.9:e002826



Conclusiones

. El tratamiento farmacologico cuadruple en la IC-FE r debe indicarse
temprano y debe titularse, salvo contraindicaciones.

. Las dosis optimas tolerables conllevan a mayores beneficios.

. Lograr las dosis optimas tolerables en menor tiempo es mas beneficioso.
. La presion arterial, frecuencia cardiaca, funcion renal y kalemia son
determinantes de titulacion, entre otras.

. Debemos evitar la inercia terapéeutica.

. Debemos educar y cambiar el sistema.

. “Mientras nuestro paciente piense y orine” asumo que vamos bien.

Agp/2025
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