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“The situation when the heart is 

incapable of maintaining a cardiac 

output adequate to accommodate

metabolic requirements and the 

venous return."
E. Braunwald
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Definition of Heart Failure
Classification Ejection 

Fraction

Description

I. Heart Failure with 

Reduced Ejection Fraction 

(HFrEF)

≤40% Also referred to as systolic HF. Randomized clinical trials have 

mainly enrolled patients with HFrEF and it is only in these patients 

that efficacious therapies have been demonstrated to date.

II. Heart Failure with 

Preserved Ejection 

Fraction (HFpEF)

≥50% Also referred to as diastolic HF. Several different criteria have been 

used to further define HFpEF. The diagnosis of HFpEF is 

challenging because it is largely one of excluding other potential 

noncardiac causes of symptoms suggestive of HF. To date, 

efficacious therapies have not been identified. 

a. HFpEF, Borderline 41% to 49% These patients fall into a borderline or intermediate group. Their 

characteristics, treatment patterns, and outcomes appear similar to 

those of patient with HFpEF.

b. HFpEF, Improved >40% It has been recognized that a subset of patients with HFpEF 

previously had HFrEF. These patients with improvement or recovery 

in EF may be clinically distinct from those with persistently 

preserved or reduced EF. Further research is needed to better 

characterize these patients. 
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2016 ESC Guidelines for the 

diagnosis and treatment of acute 

and chronic heart failure

DOI: http://dx.doi.org/10.1093/eurheartj/ehw1282129-

2200 First published online: 20 May 2016 
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HF is a 

clinical syndrome 
characterized by typical symptoms (e.g. 

breathlessness, ankle swelling and 

fatigue) that may be accompanied by 

signs (e.g. elevated jugular venous 

pressure, pulmonary crackles and 

peripheral oedema) caused by a 

structural and/or 

functional cardiac abnormality, resulting 

in a reduced cardiac output and/or 

elevated intracardiac pressures at rest or 

during stress.
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PREVALENCIA

INCIDENCIA

REINTERNACIONES

MORTALIDAD 



PREVALENCIA 



Prevalencia 

• Informa que proporción de la 

población padece insuficiencia 

cardíaca 

• Generalmente son estudios de  tipo 

Cross section que pueden subestimar la 

realidad
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La prevalencia de la IC está en aumento

Altas hospitalarias por IC por sexo (EE. UU.: 1979–2006)*
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*Las altas hospitalarias incluyen personas dadas de alta vivas, muertas y con estado desconocido

IC: insuficiencia cardíaca; EE. UU.: Estados Unidos de América

Lloyd-Jones et al. Circulation 2010;121:e46–e215
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Prevalencia de insuficiencia 

cardíaca  En USA
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8/1000 entre  50-59 años

66/1000 entre 80-89 años 
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Date of download:  11/22/2016 Copyright © The American College of Cardiology. All rights reserved.

From: Heart Failure

JCHF. 2013;1(1):1-20. doi:10.1016/j.jchf.2012.10.002

Figure Legend:

Prevalence of Heart Failure, by Sex and Age (National Health and Nutrition Examination Survey, 2005–2008)





INCIDENCIA 



Incidencia

• Número de casos nuevos  de insuficiencia 

cardíaca  en un determinado período , 

generalmente se toma un año

• 0.14% mujer por año

• 0.23% en hombre por año

• Llega al 3%  en pacientes entre 85-94 años
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Aumento de incidencia y prevalencia 

de icc en los últimos 50 años 





COSTOS ASISTENCIA 
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¿Que región del 

mundo deberíamos 

tomar como 

referencia?



Contributions of AMI, angina, and ischemic heart failure to years lived with ischemic heart 

disease disability in 2010, by sex, in 21 Global Burden of Disease Study regions. 

Andrew E. Moran et al. Circulation. 2014;129:1493-1501

Copyright © American Heart Association, Inc. All rights reserved.



Contributions of AMI, angina, and ischemic heart failure to years lived with ischemic heart 

disease disability in 2010, by sex, in 21 Global Burden of Disease Study regions. 

Andrew E. Moran et al. Circulation. 2014;129:1493-1501

Copyright © American Heart Association, Inc. All rights reserved.



¿Qué pasa con la re 

internaciones ?
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ADHF

CADA EVANTO 

AGUDO GENERA UN  

DETERIORO 

IRREVERSIBLE .

EVOLUCIÓN DE LA ICC 

AVANZADA 

da Gheorghiades  :  HF 2007 

HF

“end stage” 

HF
Shock

MOF



Re hospitalización

• 2% de las causas  de admisión en 

hospitales generales 

• Primera causa de internación en 

pacientes mayores de 65 años

• 40 % de los pacientes re 

hospitalizados han muerto 12 meses 

después 
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National Institutes of

Health—National Heart, Lung, and Blood Institute. 

Morbidity   and Mortality: 2009 Chart Book on 

Cardiovascular,  Lung and Blood Diseases. © 2009, 

National Institutes of  Health—National Heart, Lung, and 

Blood Institute.
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¿Mortalidad?











Do patients have worse outcomes in heart failure 

than in cancer? A primary care-based cohort 

study with 10-year follow-up in Scotland     3 

May 2017Full 

In men, HF (reference group; 5-year survival: 

55.8%) had worse mortality outcomes than 

prostate cancer [hazard ratio (HR) 0.61, 95% 

confidence interval (CI) 0.57–0.65; 5-year 

survival: 68.3%], and bladder cancer (HR 0.88, 

95% CI 0.81–0.96; 5-year survival: 57.3%), 

http://onlinelibrary.wiley.com/doi/10.1002/ejhf.822/full


En este descenso relativo 

de mortalidad que 

impacto tiene la ICC





Changes in age standardized mortality rates in ages 40-84 years between 1981-85 

and 2006-10 due to cardiovascular disease (CVD), all cancers, and all other causes 

of death in men and women combined. HDI=Human Development Index

MJ 2017; 357 doi: https://doi.org/10.1136/bmj.j2765 (Published 21 June 2017)Cite this 

as: BMJ 2017;357:j2765



La cuarta causa 

de 

muerte 

cardiovascular 



1,3 años promedio  de 

menor sobrevida respecto  

de cáncer de mama, 

próstata y vejiga 
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Mortalidad de la insuficiencia 

cardíaca no tratada 

Mortalidad 

50 % a  los 5 años de aparecidos 

los síntomas 

90% a los 10 años de aparecidos 

los síntomas 
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¿Cómo nos fue con 

la mortalidad en los 

últimos 30 años con 

la mortalidad ?



Evolución histórica 

de la mortalidad y 

morbilidad  en 

insuficiencia 

cardíaca 



National Institutes of

Health—National Heart, Lung, and Blood Institute. 

Morbidity   and Mortality: 2009 Chart Book on 

Cardiovascular,  Lung and Blood Diseases. © 2009, 

National Institutes of  Health—National Heart, Lung, and 

Blood Institute.
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Deaths Attributed to Heart 
Failure,U.S., 1970-2010

Source: Vital Statistics of the 

United States, NCHS



Deaths Attributed to Heart 
Failure,U.S., 1970-2010

Source: Vital Statistics of the 

United States, NCHS





Date of download:  11/22/2016 Copyright © The American College of Cardiology. All rights reserved.

From: Heart Failure

JCHF. 2013;1(1):1-20. doi:10.1016/j.jchf.2012.10.002

Discharges From Hospitalization Due to Heart Failure, by Sex (United States, 

1979–2009)





The heart failure-related mortality rate analysis revealed that the in-

hospital death rate increased from 6.58%, in 2001, to 9.5%, in 2012 -

an increase of 46.1% 

Evolution of heart failure-related hospital admissions 

and mortality rates: a 12-year analysis

Universidade do Estado do Rio de Janeiro - Hospital Universitário 

Pedro Ernesto - Serviço de Cardiologia - Rio de Janeiro, RJ - Brazil



Evolution of mortality rates in Brazil for myocardial infarction and heart failure from 1998 to 

2015. 

Vinicius Oliveira Rocha Rodrigues et al. Heart 2016;102:A8

Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



CINCO MINUTOS…



LAS ETIOLOGÍAS 





ç







CARDIOPATÍA ISQUEMICA 

PRIMER DIAGNOSTICO 

ETIOLOGICO
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Anatomía 

patológica del 

corazón
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Sin deterioro de la función sistólica 

Con deterioro de la función sistólica 
Dilatada 

Con diámetros conservados 
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Biopsia endomiocardica 
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Recommendations for Invasive Evaluation

Recommendation COR LOE

Monitoring with a pulmonary artery catheter should be performed in patients 

with respiratory distress or impaired systemic perfusion when clinical 

assessment is inadequate 

I C

Invasive hemodynamic monitoring can be useful for carefully selected 

patients with acute HF with persistent symptoms and/or when hemodynamics 

are uncertain 

IIa C

When coronary ischemia may be contributing to HF, coronary arteriography 

is reasonable 
IIa C

Endomyocardial biopsy can be useful in patients with HF when a specific 

diagnosis is suspected that would influence therapy
IIa C

Routine use of invasive hemodynamic monitoring is not recommended in 

normotensive patients with acute HF 

III: No 

Benefit

B

Endomyocardial biopsy should not be performed in the routine evaluation of 

HF
III: Harm C
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Diferencias etaria fracción de 

eyección preservada y 

deteriorada 





Definición de ICFEr e ICFEp

ICFEp: insuficiencia cardíaca con fracción de eyección preservada; ICFEr: insuficiencia cardíaca con fracción de eyección reducida; FEVI: fracción de eyección ventricular 

izquierda

Steinberg et al. Circulation 2012;126:65–75

0% 20% 40% 60% 80% 100%

ICFEp definida

(FEVI ≥50%)

ICFEr definida

(FEVI <40%)

Incierta

(40% ≤FEVI <50%)

Proporción de pacientes

14 %50 % 36 %
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La ICFEp y la ICFEr se asocian con niveles de mortalidad 

similarmente altos 

La tasa de sobrevida de los pacientes con diagnóstico de alta de IC en los EE. UU. fue ligeramente más alta entre los pacientes con ICFEp que entre aquellos con ICFEr entre 

1987–20011Las tasas de mortalidad fueron, respectivamente, del 29% y 32% a 1 año y del 65% y 68% a 5 años

En Argentina las etiologías predominantes de IC son la isquémica (40,5%) y la hipertensiva (23,7%). Las causas de descompensación más frecuentes son infecciones, 

suspensión del tratamiento y transgresión alimentaria. La mediana de permanencia durante una internacion por IC aguda es de 7 (5-11) días. La mortalidad hospitalaria es del 

8%. A los 90 días, la reinternación es del 24,5% y la mortalidad pos alta del 12,8%.
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ICFEr (FEVI <50%)

ICFEp (FEVI ≥50%)

p=0,03

• La ICFEp se asocia con una morbimortalidad significativa, pese a tener una tasa de sobrevida ligeramente más alta en comparación con la ICFEr2,3

1. Owan et al. N Engl J Med 2006;355:251–9; 2. Blanche et al. Swiss Med Wkly 2010;140:66–72; 

3. Meta-analysis Global Group in Chronic Heart Failure (MAGGIC). Eur Heart J 2012;33:1750–7

IC: insuficiencia cardíaca; ICFEp: insuficiencia cardíaca con fracción de eyección preservada; ICFEr: insuficiencia cardíaca con fracción de eyección reducida; FEVI: fracción de eyección 

ventricular izquierda; EE. UU.: Estados Unidos de América
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¿Que pacientes  

con insuficiencia 

cardíaca con fey 

preservada andan 

peor?



Phenomapping for Novel Classification of Heart 

Failure With Preserved Ejection Fraction

CLINICAL PERSPECTIVE

Sanjiv J. CIRCULATIONAHA.114.010637 Published: 

January 20, 2015

Phenomapping results in novel classification of HFpEF. 

Statistical learning algorithms, applied to dense phenotypic 

data, may allow for improved classification of 

heterogeneous clinical syndromes, with the ultimate goal of 

defining therapeutically homogeneous 

patient subclasses.
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Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.

Tres sub grupos fenotipicos

1) Menore  de 65 años  , bnp bajo, hipertrofia 

ventricular leve

2)  Obesidad , congestión  con w  y 

resistencia vasculares pulmonares elevadas

3) Mayores de 65 , bnp elevado, insuficiencia 

renal



Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.
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El DIAGNOSTICO
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El DIAGNOSTICO ES 

CLINICO
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Papiro de eber



Fue redactado en el antiguo Egipto, cerca del 

año 1500 antes de nuestra era; está fechado 

en el año 8.º del reinado de Amenhotep I, de 

la dinastía XVIII.





CRITERIOS MAYORES
Disnea paroxística nocturna,rales, edema 
agudo de pulmón
Ingurgitación yugular
Presión venosa central mayor a 16
Tiempo circulatorio mayor a 25 segundos 
Reflejo hepatoyugular
CRITERIOS MENORES
Edema pretibial,hepatomegalia taquicardia 
de mas de 120
Capacidad vital disminuida en 33 %
Derrame pleural
Dos mayores o dos menores y un mayor



Escuchando y tocando al paciente 
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Clinical profiles of patients with  heart failure based on the presence/absence of congestion 

and/or hypo perfusion. 

Piotr Ponikowski et al. Eur Heart J 2016;37:2129-2200

The article has been co-published with permission in European Heart Journaland European 

Journal of Heart Failure.All rights reserved in respect of European Heart Journal. © European 

Society of Cardiology 2016. All rights reserved. For permissions please email: 

journals.permissions@oup.com.









Ecg en 

insuficiencia 

cardíaca 



La principal modificación pronóstica del complejo QRS 
incluye: la prolongación del complejo QRS; las secuelas 
de infarto de miocardio (ondas Q patológicas); los signos 
de HVI; y la presencia de bloqueo de rama izquierda 
(BRI)

La prolongación del complejo QRS es un poderoso indicador 
independiente del deterioro de la función del ventrículo 
izquierdo, de alta especificidad aunque pobre sensibilidad: 
para una especificidad del 85%, se comprobó una 
sensibilidad del 40%. Por el contrario, en casos con 
duraciones del QRS superiores a 120 mseg la especificidad 
para la disfunción del VI resultó de casi el 100%



Este incremento del QRS (> 120 mseg) mostró 
estar asociado en forma independiente tanto a 
mortalidad global como a muerte súbita. La 
relación se obtuvo en MCP isquémicas y no 
isquémicas, y con niveles de fracciones de 
eyección del VI menores o mayores de 30%, lo que 
destaca la importancia pronóstica de la 
prolongación del QRS en la IC.



La presencia de BRI es un doble indicador de morbi-
mortalidad. Se asocia a progresión de la IC, ya que 
produce profundos efectos hemodinámicos, entre los 
que se destacan:

la asincronía de la contracción ventricular; 

la pérdida de la contribución septal a la mecánica 
sistólica ventricular; 

la remodelación y dilatación ventricular progresivas;
el incremento de la insuficiencia mitral; 

la alteración de la perfusión miocárdica detectada 
por estudios de medicina nuclear de etiología 
incierta, etc



El 

ecocardiograma 

en insuficiencia 

cardíaca











Miocardio no compacto 







Miocardiopatía hiopertrofica















L a prueba se considera positiva si se observan 

al menos 3 “líneas B” en cada espacio 

estudiado, con artefactos múltiples y difusos 

de distribución bilateral

Ecografía pulmonar normal con una única “línea 

B” 















2016 ESC Guidelines for the 

diagnosis and treatment of acute 

and chronic heart failure

DOI: http://dx.doi.org/10.1093/eurheartj/ehw1282129-

2200 First published online: 20 May 2016 
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Los factores pronósticos 

• Clase funcional 

• Fracción de eyección 

• Consumo de oxigeno

• Hiponatremia

• biobarcadores



Los factores pronósticos 

• Clase funcional

• Fracción de eyección 

• Consumo de oxigeno

• Hiponatremia

• biobarcadores



¿Cuantos pacientes 

en hay  en  cada 

clase en promedio 

con el esquema 

actual de  

tratamiento?







TIempo

D
is

fu
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ADHF

CADA EVANTO 

AGUDO GENERA UN  

DETERIORO 

IRREVERSIBLE .

EVOLUCIÓN DE LA ICC 

AVANZADA 

da Gheorghiades  :  HF 2007 

HF

“end stage” 

HF
Shock

MOF



BENDOPNEA





Bendopnea” (del ingles “dyspnea 

when bending forward”) es el 

término propuesto para un síntoma 

frecuente de los pacientes con 

insuficiencia cardiaca (IC) 

avanzada: disnea cuando se inclinan 

hacia delante (ej. cuando se ponen 

los zapatos).





Assessment of bendopnea 
impact on
decompensated heart 
failure
European Journal of Heart Failure (2017) 19, 111–

115 doi:10.1002/ejhf.610



Bendopnea is related to advanced 
HF symptoms and it is associated 
with mortality in the short term 
and advanced
NYHA functional class. This 
symptom produces moderate to 
severe limitation of QoL.
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El consumo de oxígeno 

en reposo de un 

individuo normal es 

alrededor de 250 ml/min 

y en ejercicio intenso 

puede aumentar más de 

10 veces.

rafael .porcile@Uaisalud.com.arrafael.porcile@vaneduc.edu.ar



La disnea es 

sumplemente el 

desequilibrio entre  el 

consumo y el transporte 
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¿QUE TIPO DE 

DISNEA 

TIENE MI 

PACIENTE?
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EVALUACION DEL TRANSPORTE DE 

OXIGENO 

DO2= CaO2 x VM x 10    

VN=  520-720 ml/min/m2

Cont. de O2 = (0,003 x pO2) + (1,39 x 

[Hb] x SO2) ml/dl Disuelto   

Unido a la Hb
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PEQUEÑAS

O

MODERADAS 

CAIDAS 

DE LA 

PRESION 

ARTERIAL

DE OXIGENO 

AFECTAN 

MINIMAMENTE 

LA 

SATURACIÓN 
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1 mg de 

hemoglobina 

transporta 1,39 

moles de O2
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1 mg de 

hemoglobina 

transporta 1,39 

moles de O2
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Vol minuto  respiratorio:  

frecuencia respiratoria    

x  volumen corriente

Pco2 y ph
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2016 ESC Guidelines for the 

diagnosis and treatment of acute 

and chronic heart failure

DOI: http://dx.doi.org/10.1093/eurheartj/ehw1282129-

2200 First published online: 20 May 2016 
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Los factores pronósticos 

• Clase funcional 

• Fracción de eyección 

• Consumo de oxigeno

• Hiponatremia

• biobarcadores







A PROPOSITO….



¿Qué ES EL 

CONSUMO DE 

OXIGENO??
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Los factores pronósticos 

• Clase funcional 

• Fracción de eyección 

• Consumo de oxigeno

• Hiponatremia

• biobarcadores



A PROPOSITO….



¿Qué implica la 

hiponatremia en 

insuficiencia 

cardíaca??
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Rusinaru D, 

Relationship of serum sodium concentration to 

mortality in a wide spectrum of heart failure 

patients with preserved and with reduced 

ejection fraction: an individual patient data 

meta-analysis(†): Meta-Analysis Global 

Group in Chronic heart failure (MAGGIC). 

Eur J Heart Fail. 2012;14:1139-1146. 



meta-analysis that included 14766 

patients from 22 studies and used 

as endpoint the death from any 

cause at 3 years showed that the 

risk of death is linearly increasing 

with serum sodium levels < 140 

mmol/L
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Recommendations for Biomarkers in HF
Biomarker, Application Setting COR LOE

Natriuretic peptides

Diagnosis or exclusion of HF
Ambulatory, 

Acute
I A

Prognosis of HF
Ambulatory, 

Acute
I A

Achieve GDMT Ambulatory IIa B

Guidance of acutely decompensated 

HF therapy
Acute IIb C

Biomarkers of myocardial injury 

Additive risk stratification
Acute, 

Ambulatory I A

Biomarkers of myocardial fibrosis

Additive risk stratification

Ambulatory 
IIb B

Acute
IIb A









Cinco minuctos 



STAGE A
At high risk for HF but 

without structural heart 

disease or symptoms of HF

STAGE B
Structural heart disease 

but without signs or 

symptoms of HF

THERAPY

Goals

· Control symptoms

· Improve HRQOL

· Prevent hospitalization

· Prevent mortality

Strategies

· Identification of comorbidities

Treatment

· Diuresis to relieve symptoms 

of congestion

· Follow guideline driven 

indications for comorbidities, 

e.g., HTN, AF, CAD, DM

· Revascularization or valvular 

surgery as appropriate

STAGE C
Structural heart disease 

with prior or current 

 symptoms of HF

THERAPY
Goals
· Control symptoms
· Patient education
· Prevent hospitalization
· Prevent mortality

Drugs for routine use
· Diuretics for fluid retention
· ACEI or ARB
· Beta blockers
· Aldosterone antagonists

Drugs for use in selected patients
· Hydralazine/isosorbide dinitrate
· ACEI and ARB
· Digoxin

In selected patients
· CRT
· ICD
· Revascularization or valvular 

surgery as appropriate

STAGE D
Refractory HF

THERAPY

Goals

· Prevent HF symptoms

· Prevent further cardiac 

remodeling

Drugs

· ACEI or ARB  as 

appropriate 

· Beta blockers as 

appropriate

In selected patients

· ICD

· Revascularization or 

valvular surgery as 

appropriate

e.g., Patients with:

· Known structural heart disease and

· HF signs and symptoms

HFpEF HFrEF

THERAPY

Goals

· Heart healthy lifestyle

· Prevent vascular, 

coronary disease

· Prevent LV structural 

abnormalities

Drugs

· ACEI or ARB in 

appropriate patients for 

vascular disease or DM

· Statins as appropriate

THERAPY
Goals
· Control symptoms
· Improve HRQOL
· Reduce hospital 

readmissions
· Establish patient’s end-

of-life goals

Options
· Advanced care 

measures
· Heart transplant
· Chronic inotropes
· Temporary or permanent 

MCS
· Experimental surgery or 

drugs
· Palliative care and 

hospice
· ICD deactivation

Refractory 
symptoms of HF 
at rest, despite 
GDMT

At Risk for Heart Failure Heart Failure

e.g., Patients with:

· Marked HF symptoms at 

rest 

· Recurrent hospitalizations 

despite GDMT

e.g., Patients with:

· Previous MI

· LV remodeling including 

LVH and low EF

· Asymptomatic valvular 

disease

e.g., Patients with:

· HTN

· Atherosclerotic disease

· DM

· Obesity

· Metabolic syndrome

             or

Patients

· Using cardiotoxins

· With family history of 

cardiomyopathy

Development of 

symptoms of HF
Structural heart 

disease
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Trastornos 

neurocognitivos como 

expresión de 

insuficiencia cardíaca 



El hipocampo es muy importante 

para dar a los recuerdos un 

sentido de tiempo, contexto y 

secuencia.
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El hipocampo es muy importante 

para dar a los recuerdos un 

sentido de tiempo, contexto y 

secuencia.

El estrés tiene como consecuencia un descenso 

en el hipocampo, de uno de los receptores de la 

serotonina, también una atrofia en la región 

CA3 del hipocampo y daño en la memoria.

El factor neurotrópico derivado del cerebro ( 

FNDC) se reduce en el hipocampo como 

resultado del estrés prolongado y ello puede 

llevar a la muerte celular. rafael.porcile@vaneduc.edu.ar

//upload.wikimedia.org/wikipedia/commons/9/99/Hippocampus.gif


rafael.porcile@vaneduc.edu.ar

//upload.wikimedia.org/wikipedia/commons/9/99/Hippocampus.gif




El hipocampo de las 

mujeres con insuficiencia 

cardíaca resultó menor ( 

izquierda: 2165 ± 331 

mm3; derecha: 2083 ±

368 mm3) que los 

controles femeninos 

(izquierda: 2878 ± 707 

mm3, p = 0,02; derecha: 

2783 ± 749 mm3, p = 0,03; 

la figura). Los volúmenes 

del hipocampo derecho en 

mujeres con insuficiencia 

cardíaca resultó menor 

que en los hombre (p = 

0,03)







In conclusion, six-minute walk

distance, but not LVEF or NYHA 

functional class, was an important 

predictor of

cognitive function in ambulatory 

patients with systolic heart failure



LAS IMÁGENES 

EN 

INSUFICIENCIA 

CARDÍACA  
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Dynamic changes and prognostic value of pulmonary 

congestion by lung ultrasound in acute and chronic 

heart failure: a systematic review

• Lung ultrasound findings change rapidly in response to 

HF therapy. This technique may represent a useful and 

non-invasive method to track dynamic changes in 

pulmonary congestion. Furthermore, residual 

congestion at the time of discharge in acute HF or 

in ambulatory patients with chronic HF may 

identify those at high risk for adverse events.

European Journal of Heart Failure (2017) 19, 1154–1163 RESEARCH 

ARTICLE    doi:10.1002/ejhf.839







Recommendations for Noninvasive Imaging

Recommendation COR LOE

Patients with suspected, acute, or new-onset HF should undergo a chest x-

ray
I C

A 2-dimensional echocardiogram with Doppler should be performed for 

initial evaluation of HF
I C

Repeat measurement of EF is useful in patients with HF who have had a 

significant change in clinical status or received treatment that might affect 

cardiac function, or for consideration of device therapy

I C

Noninvasive imaging to detect myocardial ischemia and viability is 

reasonable in HF and CAD
IIa C

Viability assessment is reasonable before revascularization in HF patients 

with CAD
IIa B  

Radionuclide ventriculography or MRI can be useful to assess LVEF and 

volume 
IIa C

MRI is reasonable when assessing myocardial infiltration or scar 
IIa B 

Routine repeat measurement of LV function assessment should not be 

performed

III: No 

Benefit
B
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Recommendations for Invasive Evaluation

Recommendation COR LOE

Monitoring with a pulmonary artery catheter should be performed in patients 

with respiratory distress or impaired systemic perfusion when clinical 

assessment is inadequate 

I C

Invasive hemodynamic monitoring can be useful for carefully selected 

patients with acute HF with persistent symptoms and/or when hemodynamics 

are uncertain 

IIa C

When coronary ischemia may be contributing to HF, coronary arteriography 

is reasonable 
IIa C

Endomyocardial biopsy can be useful in patients with HF when a specific 

diagnosis is suspected that would influence therapy
IIa C

Routine use of invasive hemodynamic monitoring is not recommended in 

normotensive patients with acute HF 

III: No 

Benefit

B

Endomyocardial biopsy should not be performed in the routine evaluation of 

HF
III: Harm C



Dispositivos 

implantadles para en 

monitoreo y 

diagnostico de la 

insuficiencia 

cardíaca







Continuous Hemodynamic Monitoring in Patients With Mild to Moderate Heart Failure: Results of 

the Reducing Decompensation Events Utilizing Intracardiac Pressures in Patients With Chronic 

Heart Failure (REDUCEhf) Trial

Congestive Heart Failure

Volume 17, Issue 5, pages 248-254, 10 AUG 2011 DOI: 10.1111/j.1751-7133.2011.00247.x

http://onlinelibrary.wiley.com/doi/10.1111/j.1751-7133.2011.00247.x/full#f1
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Continuous Hemodynamic 

Monitoring in Patients With 

Mild to Moderate Heart 

Failure: Results of the 

Reducing Decompensation 

Events Utilizing Intracardiac 

Pressures in Patients With 

Chronic Heart Failure 

(REDUCEhf) Trial
Congestive Heart Failure

Volume 17, Issue 5, pages 248–254, September/October 2011
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Efficacy was inconclusively tested 

because of the early termination of the 

trial, but the experience helps define 

the patient population most likely to 

benefit from IHM-based HF 

management
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OPTILINK HF STUDY DESIGN

Access arm: 

➔ Telemedicine guided,

➔ No audible alert for fluid retention

Control arm: 

➔ Standard clinical assessment, 

➔ No alert for fluid retention

Risk stratified: 

➔ NYHA II vs. III,

➔ Ischemic vs. Non-Ischemic,

➔ Atrial Fibrillation,

➔ Primary vs. Secondary Prevention (VT/VF 

before Implant)

Implant

Enrollment

1:1

Access arm Control arm

Follow up
6 Months

every 6 Months

day 3 – 21 

after implant

Follow up
6 Months

every 6 Months

R
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OPTILINK HF: PRIMARY ENDPOINT:  
ALL-CAUSE DEATH OR CV HOSPITALISATION

239
Control 227

Intervention
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Months since Randomisation

Number at risk

Control 497 361 302 175 84 64 45 29

Intervention 505 361 310 183 94 80 58 35

Hazard ratio = 0.867 (0.72, 1.044)

Stratified log-rank p-value = 0.132





MUCHAS 

GRACIAS POR SU 

ATENCIÓN
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