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DEFINITION AND EPIDEMIOLOGY 

DIAGNOSIS 

PHARMACOTHERAPY OF CHF 

DEVICES AND INTERVENTIONS 

DISEASE MANAGEMENT 

Research HFmrEF and HFpEF 

Normal values/ranges of EF 

‘Recovered LV’ systolic function 

Role of biomarkers 
RCT for HF stage B 

Diagnosis protocols for HFmrEF 

Order of adding DMT for HFrEF 

Therapies for HFmrEF and HFpEF  

ICDs HFrEF/HFmrEF/HFpEF  

CRT efficacy in AF 

Outcomes of AF ablation  

GAPS IN 
EVIDENCE 

2021 ESC-HFA 
GUIDELINES 

HF phenotypes: myocarditis, cardiotoxicity, 
inherited CMPs, PPCM, amyloidosis 

Evidence on the effects of fluid restriction, 
dietary salt 

Strategies for ‘recovered LV’ systolic function 

HFrEF therapies in eGFR <30 mL/min/1.73m2 

Percutaneous treatment of valve heart dis.  

CCM & baroreceptor stimulation in HFrEF 

Remote monitoring in HF post COVID-19  

Models for follow-up of stable HF patients 

Specific options for palliative care 

qué ens queda per saber……. 
……………………..? 



ADVANCED HF 

AHF 

NON-CV COMORBIDITIES 

SPECIAL CONDITIONS 

CV COMORBIDITIES 

GAPS IN 
EVIDENCE 

2021 ESC-HFA 
GUIDELINES 

Risk profiles according to INTERMACS  

Outcomes of long-term MCS 

Reduce the risk for LVAD of bleeding, 
Thromboembolic events, and infection 

Medical treatment  

Patient phenotypes  

Imaging techniques and biomarkers  

Strategies for congestión relief  

Impact on post-discharge outcomes 

Devices for short-term MCS 

Therapeutic algorithms for cardiogenic shock 

Strategies for the treatment of ventricular 
arrhythmias 

Coronary revascularization procedures in different 
patient subsets 

Patients’ outcomes and/or QOL of percutaneous 
treatment of mitral or tricuspid valve disease  

Cachexia and/or sarcopenia and/or frailty  

Medical therapies or devices in severe CKD and HF 

Medical treatment of electrolyte abnormalities 

Outcomes of treatment of CSA 

Prevention and treatment of cardiotoxicity of 
cancer therapies 

Treatment of infections and prevention of cardiac 
injury with infection 

Treatment for PPCM 

Phenotyping of CMPs through genetic testing, biomarkers 
and imaging modalities, and tailoring of therapy 

Treatment of different types of myocarditis, including 
immunosuppressive therapies 

Treatments of different forms of cardiac amyloid 

Definition and treatment of LA myopathy 

……………..? 



Patient cumulative hospital mean cost Patient cumulative medication mean cost 

Escobar C, Manito N, et al. BMC Health Services Research 2020;20 (1):964. 

The great burden for this cost was due to cardiorenal (HF and/or chronic kidney disease) hospitalizations (88.8% of 
the total cost), particularly HF (67.3% of the total cost) 



Epidemiology and resource use in Spanish type 2 diabetes patients without 

previous cardiorenal disease: CaReMe Spain study 

  
First cardiovascular/renal manifestation during follow-up in type 2 diabetes patients (2013 –2019) 

Temporal evolution (first manifestation) Percentage of events 

Sicras-Mainar A, Manito N, et al. BMC Health Services Research 2021. DOI:10.21203/rs.3.rs-284316/v1 



New classification of HF according to LVEF 

Bozkurt B, et al. Eur J Heart Fail. 2021;23:352–380  



Time-line for important treatments and definitions 
of heart failure between 1950 and 2020 (horizontal 
lines) and dates of heart failure definitions and/or 
practice guidelines (rectangles) 

“ An essential component of the trials that led 
to these recent advances was a clear definition 
of HF in the populations studied”  



Lam CSP, et al. J Am Coll Cardiol 2021;77:3217–25 

HFpEF trials : LVEF inclusión criteria 



Lam CSP, et al. J Am Coll Cardiol 2021;77:3217–25 

Interaction Between LVEF, Sex, and Neurohormonal Modulators in HF 



Lam CSP, et al. J Am Coll Cardiol 2021;77:3217–25 

NEW PROPOSAL  HEART FAILURE CLASSIFICATION 



Argulian, E. et al. J Am Coll Cardiol HF. 2021; 9: 699–709 

The New Framework for Application of Cardiac Imaging to Patients With Heart Failure 



Application of Different Echocardiographic Methods for Volumetric Assessment 

Argulian, E. et al. J Am Coll Cardiol HF. 2021; ; 9: 699–709 

- In the same patients during the same study, unenhanced, contrast-enhanced, and fully automated 3-dimensional (3D) echocardiographic 
assessment yielded differing results. The differences are most prominent for left ventricular end-diastolic volume (LVEDV).  
- Fully automated 3D echocardiographic assessment is more likely to provide volumes comparable with those provided by cardiac 
magnetic resonance. LA= left atrium; LV = left ventricle; LVEF = left ventricular ejection fraction. 



Longitudinal Systolic Function and Extracellular Volume Represent Distinct 
Domains of Myocardial Vulnerability 

Argulian, E. et al. J Am Coll Cardiol HF. 2021; ; 9: 699–709 



Santema BT, et al. Eur Heart J. 2018;39:3867–3875 

Comparing biomarker profiles of patients with heart failure: atrial fibrillation vs. sinus 
rhythm and reduced vs. preserved ejection fraction 



Association Between Angiotensin Receptor-Neprilysin Inhibition, Cardiovascular 
Biomarkers, and Cardiac Remodeling in Heart Failure with Reduced Ejection Fraction 

 

Murphy SP, et al. Circulation Heart Fail. 2021. doi: 10.1161/CIRCHEARTFAILURE.120.008410. Online ahead of print  

Reduction in NT-proBNP and hs-cTnT following initiation of sacubitril/valsartan may be a helpful 
indicator of reverse cardiac remodeling in the absence of repeat imaging shortly after initiating 
treatment with sacubitril/valsartan 



El fármaco ideal debería tener una evidencia científica sólida 

• Capaz de dar marcha atrás y detener el 
paso del tiempo en el paciente con IC 

• Muerte por IC 
• Muerte súbita 
• Muerte total 
• Hospitalizaciones 
• Rehospitalizaciones 

• Efecto precoz 
• Efecto sostenido 
• Ambulatorio 
• Hospitalizado 

• Protección renal 
• Protección metabólica 
• Protección miocárdica 
• Remodelado 
• Biomarcadores 

• Tolerancia 
• Seguridad 
• Calidad de vida 
• Síntomas 
• Adherencia 

• Efecto independiente 
• Coste-efectividad 

Cedida Dr. D. Pascual 



 Fenotipos clínicos para el inicio del tratamiento en IC 

Rosano GMC, et al. J Am Coll Cardiol HF 2021;9:775–783 



Pathophysiological Contributors to Exercise Intolerance in HFpEF 

Nayor M, et al. JACC: Heart Failure.2020;8:605-617 



Main approaches regarding device and pharmacological therapy in HFpEF 

Wintrich J, et al. Clin Res Cardiol. 2020;109:1079–1098 



Anker SD, et al. Eur J Heart Fail. 2021;23: 1250-1255  

Possible mechanisms detailing why SGLT2 inhibitors may work in HFpEF 



Requena-Ibáñez, J.A. et al. J Am Coll Cardiol HF. 2021;9:578–89 

Empagliflozin Reduces Epicardial and Subcutaneous Adipose Tissue in 
Nondiabetic Patients With Heart Failure With Reduced Ejection Fraction 



Immunomodulation in Heart Failure with Preserved Ejection Fraction: 
Current State and Future Perspectives 

1. Pathophysiological mechanisms of heart failure with 

preserved ejection fraction (HFpEF) as targets for therapy.  

2. Comorbidities, such as hypertension, type 2 diabetes 

mellitus (T2DM), and obesity, lead to chronic systemic 

inflammation and subsequently HFpEF, associated with 

myocardial inflammation and damage (red)  

3. Immunomodulation targeting either comorbidities or 

underlying disease mechanisms (green) can decrease 

myocardial inflammation and damage and are currently 

under evaluation 
Kessler EL, et al. J Cardiovasc Translat Res.2021;14:63–74 



PYROPTOSIS : New concepts 

• Pyroptosis, a kind of programmed cell death, is induced 
through an executor protein of cysteine-aspartic 
proteases1 (caspase-1) by some immunoactivity cells 
stimulated by pathogens and danger signals 

• The typical manifestations of pyroptosis are increased by 
expression of intracellular NLRP3 inflammasome and 
activated caspase-1. 

• Podocyte loss in glomerulus is one of the early triggers of 
DKD. Pyroptosis has been reported as being correlated 
with the mechanism of podocyte loss 

• Tubular epithelial cell pyroptosis is a risk factor to tubular 
injury in DKD. As mentioned earlier there is a 
ROS/TXNIP/NLRP3 inflammasome signalling pathway in 
tubular epithelial cells which leads to cell pyroptosis. 

• SGLT2 inhibition target pyroptosis activity through NLRP3 
inflammasome reduced expression in diabetic and non-
diabetic milieu  

Lin J et al. Int. J. Mol. Sci. 2020, 21(19), 7057; https://doi.org/10.3390/ijms21197057 

SGLT2 inhibitors are anti-inflammatory drugs   



Dapagliflozin in heart failure with preserved and mildly reduced 
ejection fraction: rationale and design of the DELIVER trial 

Solomon SD, et al. Eur J Heart Fail. 2021;23:1217-1225  

Symptomatic HF (NYHA class II–IV). LVEF >40% and evidence of structural heart disease  

NT-proBNP ≥300 pg/mL at Visit 1 for patients without ongoing atrial fibrillation/flutter.  
If ongoing atrial fibrillation/flutter at Visit 1, NT-proBNP must be ≥600 pg/mL. 



1. Effect of IV Iron in Patients With Heart Failure With Preserved Ejection Fraction 
(FAIR-HFpEF)  

ONGOING TRIALS FOR HFpEF PATIENTS TREATED WITH IRON IV 

1. NCT03074591 

Primary Outcome Measures: Exercise capacity [Time Frame: 52 weeks ]The difference of 
6-minute walking distance in meters from baseline to end of study in symptomatic 
patients with HFpEF with documented ID compared to the control group. 

2. Effects of Iron Therapy in Heart Failure With Preserved Ejection Fraction and Iron 
Deficiency (PREFER-HF) 

Primary Outcome Measures: Six minute walking test distance [ Time Frame: 24 weeks ] 
Change in meters traveled in six minute walking test from baseline to week 24. An increase 
in distance is related to an improvement in functional capacity. 

2. NCT03833336 



 Circ Res. 2021 May 14;128:1451-1467 



Pirfenidone in HFpEF: a randomized phase 2 trial 

Lewis GA, et al. Nature Med. 2021;27:1477–1482  

Myocardial fibrosis, defined as a myocardial extracellular volume of 27% or greater  

PIROUETTE trial.  

NCT02932566 



Felix Mahfoud et al. J Am Coll Cardiol Intv 2020; 13:1248-1250. 

Technologies for Treating Left Atrial Decompression in Heart Failure 
 



PRELOAD MODULATION  
Surgical ablation of the right greater splanchnic nerve for the treatment of 

HFpEF: first-in-human clinical trial 

Malék F, et al. Eur J Heart Fail. 2021;23:1134-1143  

N=10 



Renal Sympathetic Denervation in Patients With Heart Failure With Preserved Ejection 
Fraction 

 

Kresoja KP, et al. Circulation: Heart Failure. 2021. DOI:10.1161/CIRCHEARTFAILURE.120.007421 

N=99 



Proposed High-Priority Extracardiac Areas for Future Research in HFpEF 

Pandey A, et al. J Am Coll Cardiol 2021;78:1166–1187 



Descompresión AI: V-Wave, IASD, 
AFR, LACSS 

 

Alternativas terapéuticas para el paciente con ICFEp 

Cuidados 
Paliativos 

UIC 

© @Dr_Manito 
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CardioMEMS™ 

Modulación precarga: 
Bloqueo nervio esplácnico  

Antagonista receptor 
mineral corticoide 1  

Sacubitrilo/ 
Valsartan 1 

 

Empagliflozina 

Betabloqueantes 2  

Clase I 

Clase IIb 

AI: aurícula izquierda; EAC: Enfermedad arterial coronaria; FA: fibrilación auricular; ACOD; anticoagulante acción directa  IASD: Interatrial shunt device 

Corvia®; AFR: Atrial Flow regulator; LACSS: Levo-atrial coronary sinus shunt  

Antifibróticos: Pirfenidone 3 

1. FDA recomendación. 2. Si HTA y/o EAC y/o frecuencia cardiaca (RSR) elevada y en ausencia de incompetencia cronotrópica. 3. Estudios Fase II.   

Diuréticos 

Nivel C 

Ablación FA 

Denervación 
renal  



 Nuñez J, et al. Eur J Heart Fail. 2021 

Pathophysiology of carbohydrate antigen 125 (CA125) in heart failure 





The Effect of Decongestion on Intrarenal Venous Flow 

Patterns in Patients With Acute Heart Failure 

Changes in percentages of continuous venous flow following 
hemodynamic alterations. *P < .05. 

Assessment and calculation of renal ultrasound parameters 

ter Maaten JM, et al. J Cardiac Fail . 2021;27:29-34 



David M. Shavelle DM, et al. Circulation: Heart Failure. 2020, DOI: (10.1161/CIRCHEARTFAILURE.119.006863)  

Heart Failure. Lower Rates of Heart Failure and All-Cause Hospitalizations During Pulmonary 
Artery Pressure-Guided Therapy for Ambulatory Heart Failure 

CardioMEMS 

CardioMEMS Post-Approval Study Investigators N = 1200 patients 



GUIDE-HF trial 

1000 patients with implantable 

pulmonary artery pressure 

monitor  

pre-COVID-19 impact analysis 

Lindenfeld J, et al. Lancet. 2021;398:991-1001 



EMPULSE (NCT04157751) Randomized, double-blind 
study; 530 patients hospitalized for HF on day 2-5 
randomized 1:1 to empagliflozin 10 mg or placebo. 
Patients must be stabilized with SBP >100 mm Hg, no IV 
vasodilators or increase in IV loop diuretics in 6 hours 
and no IV inotropes in 24 hours. Includes patients with 
HFpEF and HFrEF. eGFR ≥20 mL/min per 1.73 m2.
   
Primary endpoint is composite of death, number of 
heart failure events, time to first heart failure event, 
and ≥5 point KCCQ-TSS score change at 90 days using a 
“win-ratio” approach. 

J Am Coll Cardiol 2021;78:2004–2012 



Limitations in the Evidence for Patients With HFrEF and Advanced CKD 

Hein AM, et al. J Am Coll Cardiol HF 2019;7:371–82 



SÍNDROME 
CARDIOHEPÁTICO 

SÍNDROME 
CARDIORENAL 

SÍNDROME 
HEPATORENAL 

SÍNDROME 
HEPATOPULMONAR 

HIPERTENSIÓN VENOCAPILAR 
Y PULMONAR  

INTERRELACIÓN MULTIORGÁNICA EN LA INSUFICIENCIA CARDIACA 

 INSUFICIENCIA 

CARDIACA =  

The “organ crosstalk” is the complex biological communication between different body systems, mediated via 
cellular, subcellular, molecular, neural, endocrine and paracrine factors through numerous feedback 1 

1. Virzi GM, et al. Cardiorenal Med 2019;9:201–211 



Multiomic Data: genome, epigenome, metabolome, transcriptome and proteome 
  

Virzi GM, et al. Cardiorenal Med 2019;9:201–211 

Multi-Omics Approach: New Potential Key Mechanisms Implicated in Cardiorenal Syndromes 

Gene expression 

Epigenetic Mechanisms 

Prenatal programming 

Small non-coding RNA 

Extracellular vesicles 

New mechanisms 
implicated in CRS 

crosstalk 



Key baseline features of VICTORIA (N=5050) 

EF at screening, mean (SD), % 28.9 (8.3) 

NYHA class at baseline, No. (%) 

    n 5046 

 II 2975/ 5046 (59.0%) 

 III 2003 (39.7%) 

 IV 66 (1.3%) 

eGFR category at randomisation 
(ml/min/1.73m2) 

 n 4959 

    ≤30 506 (10.2%) 

    >30 to ≤60 2118 (42,7%) 

    >60 2335 (47.1%) 

Mean (SD) 61.5 (27.2) 

Baseline Clinical Characteristics in VICTORIA1 

1. Armstrong PW et al. N Engl J Med. 2020; doi:10.1056/NEJMoa1915928. 

Vericiguat Global Study in Subjects with HFrEF 



eGFR≤30 eGFR>30 

Clinical Outcome 

Vericiguat 

Rate* (Events) 

Placebo 

Rate 

(Events) HR (95% CI) 

Vericiguat 

Rate 

(Events) 

Placebo 

Rate 

(Events) HR (95% CI) 

Interaction 

P-value 

HF hospitalization or 

CV death 

64.9% (144) 61.3% (127) 1.06 (0.84 - 1.35) 30.8% (737) 35.5% (826) 0.88 (0.79 - 0.97) 0.143 

HF hospitalization or 

All-cause death 

70.4% (156) 70.0% (145) 1.01 (0.80 - 1.26) 32.7% (783) 37.2% (867) 0.89 (0.80 - 0.98) 0.306 

CV death 21.3% (67) 23.7% (67) 0.90 (0.64 - 1.26) 11.9% (336) 12.9% (365) 0.92 (0.80 - 1.07) 0.882 

Renal function and the effects of vericiguat in patients with worsening heart failure with reduced 
ejection fraction: insights from the VICTORIA (Vericiguat Global Study in Subjects with HFrEF) trial 

Voors AA, et al. Eur J  Heart Fail. 2021. DOI: 10.1002/ejhf.2221  



Finerenone in Reducing CV Mortality and Morbidity in Diabetic Kidney Disease - FIGARO-DKD 

Pitt B, et al. New Egl J Med. 2021. DOI: 10.1056/NEJMoa2110956 

7437 patients DM+CKD:  urinary albumin-to creatinine ratio of 30 to less than 

300 and an eGFR of 25 to 90 ml/min/1.73 m2 (stage 2 to 4 CKD) or a urinary 

albumin-to-creatinine ratio of 300 to 5000 and an eGFR of at least 60 

ml/min/1.73 m2 (stage 1 or 2 CKD) 



CARDIO-NEFROLOGIA  

 UNIDADES  
CARDIORRENALES  



de la Espriella R, et al. REC: CardioCinics. 2021. doi.org/10.1016/j.rccl.2021.05.005 



Echocardiographic outcomes in patients with HBP, LBBP, and BVP 

BVP, biventricular pacing; HBP, His bundle pacing; LBBP, left bundle branch pacing Wu S, et al. Can J Cardiol. 2021;37:319-328 



Micra and WiSECRT systems N= 8 



Schematic 
Representation of the 

Proposed New Algorithm 

Improved Risk Stratification for Ventricular Arrhythmias and Sudden Death in 
Patients With Nonischemic Dilated Cardiomyopathy 

Di Marco A, et al. J Am Coll Cardiol. 2021;77:2890-2905  

high-risk LGE: epicardial LGE, 
transmural LGE, or combined 
septal and free-wall LGE 



LGE was found to be a significant, consistent, and strong predictor of sustained VA 
and sudden death 

Survival Free From the Combined Arrhythmic Endpoint 

Di Marco A, et al. J Am Coll Cardiol 2021;77:2890–905 



Percutaneous Mitral Valve Annuloplasty in Patients With Secondary Mitral Regurgitation and 
Severe Left Ventricular Enlargement (LVEDD >6.5 cm) 

Carillon device 
versus GDMT 

alone 

Clinical Outcomes With the Carillon Device 

Anker SD, et al. JACC. Heart Fail. 2021.doi.org/10.1016/j.jchf.2021.03.002 

Regurgitant volume decreased by 12 ml (p < 
0.001), MR grade decreased by 0.6 U (p < 
0.001), LV end-diastolic volume decreased by 
25 cm3 (p = 0.005), and LV end-systolic 
volume decreased by 21 cm3 (p = 0.01) 

p < 0.001) 



U.S. Food and Drug Administration–Approved and Breakthrough Designated Device Therapies 

Fudim M, et al. J Am Coll Cardiol 2021;78:931–956 



Effect of Ejection Fraction on Clinical Outcomes in Patients treated with 

Omecamtiv Mecarbil in GALACTIC-HF 

Teerlink JR, et al. J Am Coll Cardiol. 2021. doi.org/10.1016/j.jacc.2021.04.065 



Effect of the Cardiac Myosin Activator, Omecamtiv Mecarbil, on Right Ventricular 

Structure and Function in Chronic Systolic Heart Failure (COSMIC -HF) 

Biering-Sørensen T, et al. Eur J Heart Fail. 2021. epub ahead of print 



Molina EJ, et al. Ann Thorac Surg. 2021;111: 778-792 



Quality of Life and Functional Capacity Before and After Left Ventricular 

Assist Device 

Emerson D, et al. J Am Coll Cardiol 2021;78:883–894 



www.thelancet.com Vol 385 June 27, 2015  

Trasplante cardíaco de donantes en asistolia tipo III 



Trasplante cardíaco de donantes en asistolia tipo III 

9 de junio 2021 



Top 10 digital healthcare technologies and their projected impact on the NHS workforce 
from 2020 to 2040 



A Current and Future Outlook on Upcoming Technologies in the Remote Monitoring of 

Patients with Heart Failure 

Beckfani T, et al. Eur J Heart Fail. 2020 





- 290 patients with heart failure with HFrEF randomized to receive UC 

vs additional patient engagement and education tools: A three-minute 
video and a one-page medication checklist delivered electronically one 
week, three days and 24 hours prior to a visit at a cardiology clinic.  

- The median age was 65 years, 29% were female, and the median LVEF was 
32%. 

Allen LA, et al. Circulation. 2020   p=0.001 





Risk factors for cardiovascular disease in women  

Heart failure  
• The overwhelming increase in the incidence of heart 

failure with preserved ejection fraction in women with few 
therapeutic options underlines the importance of further 
research in this area  
• Evidence points towards sex-specific target doses in heart 
failure therapies and should be validated in prospective, 
sex-specific, dose-finding studies  
• Cardiac resynchronisation therapy should be offered to 
women with a clinical indication  
• Women are more susceptible than men to cardiogenic 
shock after myocardial infarction; further research is 
urgently needed to investigate the underlying mechanisms  
• Further research is needed to better understand the 
observed sex differences in the transplantation field  

Vogel B, et al. Lancet 2021; 397: 2385–438  



Prevalence of Advanced HF in Patients With HF 

Advanced Heart Failure Epidemiology and Outcomes: A Population-Based Study 

Dunlay SM et al. J Am Coll Cardiol HF 2021;9:722–732 





Figtree FA, et al. Eur Heart J. 2021;42:1464–1475 

Call to action: new global approaches to cardiovascular disease drug solutions 

 



High Performance Artificial Muscles to Engineer a 
Ventricular Cardiac Assist Device and Future 
Perspectives of a Cardiac Sleeve 

Kongahage  D, et al. Advanced Materials Technologies. 2021; DOI: (10.1002/admt.202000894)  



Presented November 5th at TCT 
2021 session "Emerging 
Technological Trends III: 
Interventional Heart Failure and 
Neuromodulation Therapies" 



Moltes Gracies!! 
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