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TIPOS DE BIOMARCADORES 

• GENETICOS 

– POLIMORFISMOS 

• FUNSIONALES 

– IMÁGENES Y TEST FUNSIONALES 

• MOLECULARES 

– SUBSTANCIAS DOSABLES  Y 

VINCULABLES A DETERMINADO 

MECANISMO FISIOPATOLOGICO 

 

rafael.porcile@vaneduc.edu.ar



Myocardial Insult Myocyte stretch 

NT-proBNP, BNP, MR-proANP 

Myocardial Injury 

Troponin T, troponin I, myosin light-

chain I, heart-type fatty-acid protein, 

CKMB 

Oxidative stress 

Myeloperoxidase, uric acid, oxidized 

low-density lipoproteins, urinary 

biopyrrins, urinary and plasma 

isoprostanes, plasma malodialdehyde –
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Neurohormonal Activation 

Renin angiotensin system Renin, 

angiotensin II, aldosterone 

Sympathetic nervous system 

Norepinephrine, Chromogranin A, 

MR-proADM Arginine vasopressin 

system Arginine vasopressin, 

copeptin Endothelins ET-1, big 

proET
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PONGAMONOS DE  

ACUERDO
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INICIALMENTE

¿COMO MONITOREAR AL PACIENTE CON 

DESCOMPENSACIÓN : BIOMARCADORES 

O MONITOREO HEMODINAMICO? 

NO SE DEBE MONITOREAR AL 

PACIENTE CON 

DESCOMPENSACIÓN : NI  CON 

BIOMARCADORES  NI  CON 

MONITOREO HEMODINAMICO 
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PONGAMONOS DE  

ACUERDO
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SINDROME CLINICO 
• 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
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CUANDO LA CLINICA NO ES 

SUFICIENTE  DEBEMOS BUSCAR 

METODOS QUE LA 

COMPLEMENTEN COMO LOS 

BIOMARCADORES O EL 

MONITOREO HEMODINAMICO 

INVASIVO 
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¿CUANDO LA CLINICA NO ES 

SUFICIENTE?

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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COMO MONITOREAR AL PACIENTE 

CON DESCOMPENSACIÓN : 

BIOMARCADORES O MONITOREO 

HEMODINAMICO 

EL PACIENTE ESTA INTERNADO
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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

rafael.porcile@vaneduc.edu.ar



CUANDO  

MONITOREAREO DEL  

PACIENTE CON 

DESCOMPENSACIÓN 

CON BIOMARCADORES
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TRES CONSECUENCIAS DE LA  

FALLA   PERSISTENTE 

 

RAFAEL SANZIO 1483-1520

CONGESTION

STRESS 

TISULAR 

BAJO FLUJO
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PRESIONES > 16 mm Hg 

CONGESTION RETROGRADA

BIOMARCADORES   DE ESTIRAMIENTO 

MIOCARDICO
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LEY DE 

STARLING
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El corazon como 

glandula endócrina

• ADRENOMEDULINA

• PEPTIDOS 
NATRIURETICOS
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LEY DE 

STARLING

 



ADRENOMEDULINA

CARDIACA

 

rafael.porcile@vaneduc.edu.ar



• ADRENOMEDULINA
• ORIGINALMENTE AISLADDO EN LAS CELULAS 

DEL FEOCROMOCITOMA DE PRODUCCION 
MULTITISULAR 

• SECUENCIA AMINOACIDA SIMILAR A LA 
CALCITONINA

• EFECTO POTENTE VASODILATADOR

• ANTAGONISTA ALDOSTERONICO

• EFECTO INOTROPICO POSITIVO POR VIA DEL 
AMP CICLICO(VIA EXCLUSIVA) 

• SU CONCENTRACION PLASMATICA Y TISULAR 
ES POTENCIADA EN LA INSUFICIENCIA 
CARDÍACA EN PROPORCION DIRECTA A LA 
PRESION EN LA ARTERIA PULMONAR Y AL 
GRADO DE DISFUNCIÓN VENTRICULAR

• MECANISMO COMPENSADOR EN ICC CÓNICA
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Plasma levels of  adrenomedullin in 

patients with mitral stenosis

Yamamoto et all. Am Heart J. 1998 Mar (3):542-9

• Dosaje en sangre periferica

• Notable incremento de adrenomedulina

directamente proporcional a la presion en 

arteria pulmonar 

• Significativa reducción de los dosajes post 

valvuloplastia
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Australian- New Zealand Heart 

Study

• 297  p insuficiuencia cardíaca aguda   de etiología 

isquemica

• Dosaje de adrenomedulina aumentado  se 

relacionó a mayor mortalidad  y reinternación por 

insuficienciencia cardíaca

• En los pacientes con dosaje aumentado el 

carvedilol equiparó la incidencia de eventos 

mayores a la del grupo normal 
-J am coll ardiol 2001 ;37:1781
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PEPTIDOS 

NATRIURETICOS 

ATRIALES
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ANP   BNP

• Brain Natriuretic Peptide

– 20 % del ANP superando su concentración en IC

– Producción ventricular

• Atrial Natriuretic Peptide

– Segregado por las celulas miocardicas en la 

auricula en respuesta a la sobrecarga de volumen. 

– Polipeptido de entre 99 y 126 aa
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UTILIDADES CLINICAS

• DIAGNOSTICA 

• PRONOSTICAS

• TERAPEUTICA 

 



DIAGNOSTICA

Breathing Not Properly

Disnea aguda   de  causa cardíaca o pulmonar?

1586 p en guardias de emergencia

El  47 % fue ICC (validado por clinica,Rx,Eco)

-Concentración plasmatica BNP seis veces superior en 
pacientes con icc

-Sensibilidad del 90% 

-Especificidad del 76% 

-valos predictivo 83% 

Las concentraciones plasmaticas correlacionaron 
con la clase funcional  de NYHA
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Diagnostico

• Sreening de disfunción ventricular

– Bnp mayor a 75 pg/mL presento  una 

sensibilidad del 98 % y una especificidad del  

86 %  en pacientes referidos para 

ecocardiografia
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Pronostico
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Primary Results of Rapid Emergency 

Departmant Heart Failure Outpatient Trial 

REDHOT

A multicenter Study of B-type  Natriuretic 

Peptides Levels, Emergency Dept Division 

Making, and Outcome in Patient Presenting 

Whith Shortness Of Breath

J Am Coll Cardiol 2004;44:1328-33
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REDHOT

• VALOR del BNP  para la toma de 

decisiones en  áreas de emergencia 

• Pacientes cf III IV (NYHA)

• La tasa de muerte o reiternación a los 90 

días de los p con menos de 200 pg/ml fue 

del 9% mientras que en los que excedían 

esa cifra fue del  29 %  (p 0,006) 
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¿Que es?

N-terminal 

pro B 

natriuretic
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Intern Med J. 2008 Feb;38(2):101-13.

Meta-analysis of B type natriuretic peptide and 

N-terminal pro B natriuretic peptide in the

diagnosis of clinical heart failure and 

population screening for left ventricular 

systolic dysfunction.

Ewald B,  Ewald D, Thakkinstian A, Attia J.

Source

Centre for Clinical Epidemiology and 

Biostatistics, University of Newcastle, Newcastle, 

New South Wales, Australia.
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Meta-analysis of B type natriuretic peptide and 

N-terminal pro B natriuretic peptide in the 

diagnosis of clinical heart failure and population 

screening for left ventricular systolic dysfunction.

Tests for BNP are helpful in the diagnosis of 

clinical HF or in screening for left 

ventricular systolic dysfunction and are 

superior to NTproBNP. In the clinical 

setting, test performance declined with 

increasing patient age.
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Plasma biomarkers that reflect 

determinants of matrix composition 

identify the presence of left ventricular 

hypertrophy and diastolic heart failure.

LOS NIVELES PLASMATICOS DE 

MMP-7 Y MMP9 COMBINADOS AL 

DOSAJE DE  NT-PROBNP SON BUENOS 

PREDICTORES DE DAÑO 

MIOCARDICOS  

Circ Heart Fail. 2011 May 1;4(3):246-56. Epub 2011 Feb 24.

, 

Spinale FG.

Division of Cardiology, Department of Medicine, Medical University of South Carolina, Charleston, 
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REDHOT

• VALOR del BNP  para la toma de 
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• Pacientes cf III IV (NYHA)
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Causes for Elevated Natriuretic 

Peptide Levels
Cardiac Noncardiac

· Heart failure, including RV 

syndromes

· Acute coronary syndrome

· Heart muscle disease, including 

LVH

· Valvular heart disease

· Pericardial disease

· Atrial fibrillation

· Myocarditis

· Cardiac surgery

· Cardioversion

· Advancing age

· Anemia

· Renal failure

· Pulmonary causes: obstructive 

sleep apnea, severe pneumonia, 

pulmonary hypertension

· Critical illness

· Bacterial sepsis

· Severe burns

· Toxic-metabolic insults, including 

cancer chemotherapy and 

envenomation
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BIOMARCADORES DE DAÑO 

HISTOLOGICO 

• INFLAMAIÓN

• RAMODELACIÓN DE MATRIZ 
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LA INSUFICIENCIA 

CARDÍACA COMO PROCESO 

INFLAMATORIO 
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ALDOSTERONA

Retencion Na+

Retencion H2O

Excrecion K+

Excrecion Mg2+

Deposito de 

colageno

Fibrosis
- miocardica

- vascular

Edema

Arritmias

)

REMODELACION

 



TONO ADRENERGICO

+ ALDOSTERONA= 

INFLAMACIÓN

 

rafael.porcile@vaneduc.edu.ar



 

rafael.porcile@vaneduc.edu.ar



Inflammation 

C-reactive protein, 

TNF-α, soluble 

TNF receptors,  

Interleukins (I, 6 and 18), 

Osteoprotegerin, 

adiponectin 



FRAMINGHAM

• PCR POR ENCIMA DE 5 mg/dl en 

pacientes sanos triplica el riesgo de sufrir 

insuficiencia cardiaca

• PCR POR ENCIMA DE 3.23 mg/dl en 

pacientes con insuficiencia cardíaca  

marcador de peor evolución

Vasan RS, Sullivan LM, Roubenoff R, et al., 

Circulation,2003;107:1486–91.
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• Incremento de PCR en la insuficiencia  

cardíaca aguda es predictor 

independiente de mortalidad

Rehman S, Lloyd-Jones DM, Martinez-Rumayor A, 

Am J ClinPathol, 2008;130(2):305
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RECONOCIMIENTO A 

NUESTROS MAYORES 
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Anticuerpos 

monoclonales 
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César Milstein
(Bahía Blanca, Argentina, 1927 - Cambridge, Reino Unido, 2002) 

Bioquímico argentino. Se licenció en química en la Universidad de 

Buenos Aires en 1957 y, tras realizar su tesis doctoral en el 

departamento de química biológica de la Facultad de Medicina, bajo 

la supervisión de Andrés Stoppani, obtuvo una beca del Consejo 

Británico para continuar sus investigaciones en Cambridge. 

En 1962 regresó al país y asumió la dirección de la división 

de biología molecular del Instituto Nacional de 

Microbiología Malbrán.
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En 1984, Milstein recibió  el 

premio Nobel de Fisiología y 

Medicina  por sus trabajos en el 

desarrollo de anticuerpos 

monoclonales como especies 

moleculares puras. Recibió 

además los premios Konex de 

1993 y Konex de brillante en 

ciencia y tecnología
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Biomarkers of 

Matrix 

Remodeling
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Clin Chem Lab Med. 2011 Sep 6. 

High-sensitive troponin T in chronic heart failure correlates

with severity of symptoms, left ventricular dysfunction and 

prognosis independently from N-terminal pro-b-type

natriuretic peptide.

Jungbauer CG, Riedlinger J, Buchner S, Birner C, Resch M, 

Lubnow M, Debl K, Buesing M, Huedig H, Riegger G, Luchner

A.

Department of Cardiology, Klinik und Poliklinik fuer Innere

Medizin II, Universitätsklinikum Regensburg, Regensburg, 

Germany.
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High-sensitive troponin T in chronic heart failure 

correlates with severity of symptoms, left ventricular 

dysfunction and prognosis independently from N-

terminal pro-b-type natriuretic peptide.

Hs-cTnT increases stepwise with the severity of 

symptoms and LV dysfunction and offers 

important prognostic information in chronic 

heart failure, independently from and 

additive to NT-proBNP. The utility of hs-cTnT

expands beyond acute myocardial ischemia and 

towards chronic heart failure.

Clin Chem Lab Med.. 2011 Sep 6 
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Pero……….

Troponina T ultrasensible

• Es positiva en el 75 % de los individuos 

clínicamente sanos

• Los niveles basales aumentan con la edad y 

pueden considerarse simplemente un  

marcador de envejecimiento cardiaco 
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MANTENIMIENTO DE  LA 

MATRIZ  TISULAR

METALOPROTEINASAS
INHIBIDORES DE LAS 

METALOPROTEASAS
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MANTENIMIENTO DE  LA 

MATRIZ  TISULAR

METALOPROTEINASAS
INHIBIDORES DE LAS 

METALOPROTEASAS
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REMODELACÍON TISULAR 

MIOCARDICA

DISBALANCE A FAVOR DE LA 

METALOPROTEASAS CON PERDIDA 

DE LA ARQUITECTURA TISULAR
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La metaloproteinasa o metaloproteasa es una 

enzima que genera proteólisis (proteasas), y que en 

su funcionamiento es necesaria la presencia de 

metales como átomos de zinc o cobalto. 

Adicionalmente, se encuentran las 

metaloproteinasas de matriz que son enzimas que 

pueden descomponer colágeno, que se encuentra 

en los espacio entre las células de los tejidos. Estas 

son relevantes en la participación de procesos 

como curación de heridas, la angiogénesis y la 

metástasis de células tumorales.
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PERDIDA DEL SOPORTE 

COLAGENO TISULAR 

MIOCARDICO POST SOBRECARGA

Francis G. 

Spinale 

Division of 

Cardiothoracic 

Surgery, Medical 

University of 

South Carolina, 

Charleston, 

South Carolina 

HIPERTROFIA POST SOBRECARGA
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Myocardial extracts from reference controls and from patients with dilated cardiomyopathy 

were incubated with radioactive collagen prepared from rat skin. 

Spinale F G Physiol Rev 2007;87:1285-1342

©2007 by American Physiological Society rafael.porcile@vaneduc.edu.ar



TAQUICARDIOMIOPATIAS 
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In a canine model of rapid pacing of the LV (LVP) in which the stimulation was confined to a 

focal region of the myocardium, increased total amounts of MMP-9 were observed as 

evidenced by proteolytic bands appearing by zymography (92/86 kDa). 

Spinale F G Physiol Rev 2007;87:1285-1342

©2007 by American Physiological Society rafael.porcile@vaneduc.edu.ar



CIRCULACIÓN 

EXTRACORPOREA 
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Ascending aortic and coronary sinus plasma samples were collected in patients (n = 28) 

before and after elective coronary revascularization procedures requiring cardioplegic arrest 

and cardiopulmonary bypass (CPB). 

Spinale F G Physiol Rev 2007;87:1285-1342

©2007 by American Physiological Society rafael.porcile@vaneduc.edu.ar



INFARTO AGUDO DE MIOCARDIO 
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Quantitative immunoblotting results of LV myocardial extracts taken at 2 mo post-MI in a 

sheep model. 

Spinale F G Physiol Rev 2007;87:1285-1342

©2007 by American Physiological Society rafael.porcile@vaneduc.edu.ar



EDEMA AGUDO DE PULMON 

HIPERTENSIVO
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With the use of gelatin zymography, a robust proteolytic band corresponding to MMP-9 was 

observed following the induction of an acute (6 h) volume overload (A-VO) created by mitral 

regurgitation in dogs. 

Spinale F G Physiol Rev 2007;87:1285-1342

©2007 by American Physiological Society rafael.porcile@vaneduc.edu.ar



Framingham Heart Study

NIVELES DETECTABLES EN PLASMA 

DE MMP-9 EN INDIVIDUOS DE LA 

COMUNIDAD  SE ASOCIARON A 

ADELGAZAMIENTO DE LAS PAREDES 

VENTRICULARES  Y AUMENTO DE 

VOLUMENES Y  PRESIONES DE FIN 

DE DIASTOLE 

Sundström J, Evans JC, Benjamin EJ, et al., 

Circulation, 2004;109(23):2850–56. rafael.porcile@vaneduc.edu.ar



Plasma biomarkers that reflect 

determinants of matrix composition 

identify the presence of left ventricular 

hypertrophy and diastolic heart failure.

LOS NIVELES PLASMATICOS DE 

MMP-7 Y MMP9 COMBINADOS AL 

DOSAJE DE  NT-PROBNP SON BUENOS 

PREDICTORES DE DAÑO 

MIOCARDICOS  

Circ Heart Fail. 2011 May 1;4(3):246-56. Epub 2011 Feb 24.

, 

Spinale FG.

Division of Cardiology, Department of Medicine, Medical University of South Carolina, Charleston, 

rafael.porcile@vaneduc.edu.ar

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spinale%20FG%22%5BAuthor%5D


Galectina-3

• PROTEINA BASICA UTILIZADA POR 

LO MACROFAGOS  PARA INDUCIR 

METAPLASIA TISULAR POST INJURIA 
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Galectina-3

Am J Cardiol. 2011 Aug 1;108(3):385-90. 

Epub 2011 May 19

Usefulness of plasma galectin-3 levels 

in systolic heart failure to predict 

renal insufficiency and survival.
Department of Cardiovascular Medicine, Heart and Vascular 

Institute, Cleveland Clinic, Ohio, USA
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Galectina-3

Usefulness of plasma galectin-3 levels 

in systolic heart failure to predict 

renal insufficiency and survival.

DOSAJE DE GALECTINA 3 EN PACIENTES CON 

INSUFICIENCIA CARDIACA CRONICA SE ASOCIÓ A 

INSUFICIENCIA RENAL Y MAL PRONOSTICO SIN 

ENCONTRARSE CORRELACIÓN CON NINGUN 

PARAMETRO ECOGRAFICO DE DISFUNCIÓN

rafael.porcile@vaneduc.edu.ar



ST2
*TIPO DE RECEPTOR DE LA 

INTERLEUKINA 1

*LIBERADA POR FIBROBLASTOS Y 

MIOCITOS ANTE STRESS  MECANICO 
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STUDIES SHOW ST2 TO PREDICT HEART 

FAILURE IN THE FUTURE

Based on recent studies, ST2 was able to predict the 

development of heart failure and other adverse outcomes in the 

general population. 

The Framingham Heart Study Cohort evaluated over 3,400 

“healthy” individuals to determine the prognostic utility of ST2. 

Study participants were followed for approximately 11 years. ST2 

was the most predictive of all biomarkers studied for heart failure 

or death studied.

As the study authors note, “higher levels of circulating sST211

(comparable to those found in hospitalized patients) can be 

detected in apparently healthy individuals and precede adverse 

outcomes." 

In a similar study12 of over 1,800 healthy patients followed for 

approximately a decade, demonstrated those patients with ST2 

levels in the highest quartile, had the highest risk for incident HF 

and mortality—even after rigorous multivariate adjustment for 

confounders and other biomarkers. 

rafael.porcile@vaneduc.edu.ar
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ST2
High-sensitivity ST2 for prediction of 

adverse outcomes in chronic heart failure

ST2 is a potent marker of risk in chronic heart 

failure and when used in combination with 

NT-proBNP offers moderate improvement 

in assessing prognosis beyond clinical risk 

scores.

Circ Heart Fail. 2011 Mar 1;4(2):180-7. Epub 2010 Dec 22
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• While all individuals have a normal level of 

ST2 in their circulation, an elevated 

concentration of ST2 is a powerful 

predictor of adverse outcomes, mortality 

or hospitalization, not only in patients 

with heart failure as well as other forms 

of cardiac disease. The median normal 

concentration for ST2 is 18 ng/ml, while 

concentrations greater than 35 ng/ml are 

strongly indicative of increased risk.1,3
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¿CUAL ES EL LIMITE PARA   

SIGUIR AL PACIENTE 

CONGESTIVO SOLO CON 

BIOMARCADORES?
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INSUFICIENCIA 

RESPIRATORIA EN EL 

CONTEXTO DE  

INSUFICIENCIA CARDIACA  

CAUSA FISIOPATOLOGICA DE LA REDUCCÍON EN LA 

PERMEABILIDAD ALVEOLO CAPITAL 
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CUALES SON LAS 

PRESIONES 

INTRACARDÍACAS Y 

COMO DEBEMOS 

DISEÑAR  LA 

ESTRATEGIA 

TERAPEUTICA 

rafael.porcile@vaneduc.edu.ar
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Monitoreo invasivo 

Swan Ganz   como guía terapéutica  

durante la insuficiencia respiratória sin 

clara evidencia cliníca del estado de la 

presiones de llenado cardíaco  . 

I IIa IIb III

2013 ACCF/AHA Guideline for the Management of  Heart Failure
rafael.porcile@vaneduc.edu.ar



MONITOREO INVASIVO 

ISQUEMIA  COMO FACTOR 

DESCOMPENSANTE EN PACIENTES 

CANDIDATOS A REVASCULARIZACIÓN  

I IIa IIb III

2013 ACCF/AHA Guideline for the Management of  Heart Failure
rafael.porcile@vaneduc.edu.ar



MONITOREO INVASIVO . 

PERSISTENCIA SINTOMATICA A NTE EL FRACASO DEL 

TRATAMIENTO EMPIRICO Y 

a. INCERTIDUMBRE DEL VOLUMEN MINUTO 

ANTEROGRADO Y RESISTENCIA PULMONARES 

b. TENSION ARTERIAL BAJA A PESAR DEL TARTAMIENTO 

INSTITUIDO 

c. EMPEORAMIENTO DE LA FUNCIÓN RENAL 

d. REQUERIMIENTO DE DROGAS VASO ACTIVAS 

ENDOVENOSAS 

e. REQUERIMIENTO DE ASISTENCIA CIRCULATORIA 

MECANICA  Y O TRANSPLANTE 

I IIa IIb III

2013 ACCF/AHA Guideline for the Management of  Heart Failure
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¿A QUIEN 

NO HACERLE  

MONITOREO 

HEMODINAMICO 

INVASIVO?
rafael.porcile@vaneduc.edu.ar



Invasive Evaluation
Routine use of invasive hemodynamic monitoring is 

not recommended

in normotensive patients with acute 

decompensated HF and congestion with 

symptomatic response to diuretics and 

vasodilators.

I IIa IIb III

No Benefit

2013 ACCF/AHA Guideline for the 

Management of  Heart Failure
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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

rafael.porcile@vaneduc.edu.ar



¿Este Paciente esta bien

Es suficiente?

• IC: 2,6

• Ad: 11

• W 14

• RVS 1200

• RVP 150

• Dobutamina 8 ga/kg/min

• Dopamina 13 ga/kg/min

rafael.porcile@vaneduc.edu.ar



IC>2,5 + RVS<1200 

+W14+ad10
¿DATOS AISLADOS RESULTAN EN UN 

EFECTO COSMETICO ?
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¿CUAL ES EL LIMITE PARA   

SIGUIR AL PACIENTE 

CONGESTIVO SOLO CON 

MONITOREO 

HEMODINAMICO 

INVASIVIO?
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QUE PARAMETRO 

TOMAR?
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Swan Ganz

CONT O2

DO2  vm x sat x hb x 1,34

DO2 : vm x sat x hb x 1,34
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Swan Ganz

CONT O2

DO2  vm x sat x hb x 1,34

rafael.porcile@vaneduc.edu.ar



¿LA CELULA  

PUEDE 

UTILIZAR EL 

TRANSPORTE 

DE O2?
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BIOMARCADORES
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BIOMARCADORES 

DIFERENTES  
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Evaluación del consumo tisular 

F Extracción

VO2/DO2    VN = 22-30 % 

saturación venosa mixta 

Acido láctico: VN <22 mg/100 ml

Tonometría gástrica: VN pHi > 7,35

HORMONAS

ANP

BNP 

ADRENOMEDULINA
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CORRELACIONER LA TERAPEUTICA 

CON  UNA  CURVA DE 

ACIDO LACTICO
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HABLAMOS DE ….

• RENINA

• ANGIOTENINA II

• ALDOSTERONS

• CATECOLAMINAS

• ADRENOMEDULINA

• TROPONINA

• PCR

• MMP9

• MMP7

• GALECTINA-3

• ST2
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¿QUE NOS SIRVE 

DIARIAMENTE EN NUESTRO 

MEDIO?
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BNP+TROPONINA+PROT C 

 



Biomarkers

Hospitalized/Acute

Initial and Serial Evaluation of  the HF 
Patient
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Hospitalized/Acute

Measurement of BNP or NT-proBNP is useful to support 

clinical judgment for the diagnosis of acutely decompensated 

HF, especially in the setting of uncertainty for the diagnosis.

Measurement of BNP or NT-proBNP and/or cardiac troponin is 

useful for establishing prognosis or disease severity in acutely 

decompensated HF.

I IIaIIbIII

I IIaIIbIII
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Hospitalized/Acute (cont.)

The usefulness of BNP- or NT-proBNP guided therapy for 

acutely decompensated HF is not well-established.

Measurement of other clinically available tests such as 

biomarkers of myocardial injury or fibrosis may be considered 

for additive risk stratification in patients with acutely 

decompensated HF.

I IIaIIbIII

I IIaIIbIII
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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
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Causes for Elevated Natriuretic 

Peptide Levels
Cardiac Noncardiac

· Heart failure, including RV 

syndromes

· Acute coronary syndrome

· Heart muscle disease, including 

LVH

· Valvular heart disease

· Pericardial disease

· Atrial fibrillation

· Myocarditis

· Cardiac surgery

· Cardioversion

· Advancing age

· Anemia

· Renal failure

· Pulmonary causes: obstructive 

sleep apnea, severe pneumonia, 

pulmonary hypertension

· Critical illness

· Bacterial sepsis

· Severe burns

· Toxic-metabolic insults, including 

cancer chemotherapy and 

envenomation
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MUCHAS 

GRACIAS POR SU 

ATENCIÓN
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