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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

OxIidative 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 11, aldosterone

Sympathetic nervous system
Norepinephrine, Chromogranin A,
MR-proADM Arginine vasopressin
system Arginine vasopressin,
copeptin Endothelins ET-1, big
ProeT
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Non-Specific Blood Biomarkers in Heart Failure

BUN, creatinine, microalbuminuria
Bilirubin, INR, albumin, AST/ALT
Fasting cholesterol panel

Sodium, potassium BIOMARKER PROFILE IN HEART FAILURE

Hemoglobin | INFLAMMATION |

’nmouomouu
ACTIVATION

Iron deficiency panel
Thyroid panel

Uric acid

DYSFUNCTION

Leukocyte count

C-reactive protein




Myocyte
Neurohumoral B Stress & Extracellular-matrix
activation ! remodelling

Extracardiac:

renal dysfunction,

injury and
apoptosis
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SINDROME CLINICO

CRITERIOS MAYORES

Disnea paroxistica nocturna, rales, edema agudo de
pulmon

Ingurgitacion yugular

Presion 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 0 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

rafael.porcile@vaneduc.edu.ar



¢ CUANDO LA CLINICA NO ES
SUFICIENTE?

At Risk for Heart Failure Heart Failure

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

STAGE C
Structural heart disease
with prior or current
symptoms of HF

STAGE D
Refractory HF

e.g., Patients with:

e HTN
e Atherosclerotic disease e.g., Patients with:
o Tl WL e.g., Patients with:

: g’:),leSit > Previous M Devel t of e.g., Patients with: Refratctory f HF Oﬁ/larked HF symptoms at

v Structural heart o LV remodeling including UGN @ o Known structural heart disease and symptoms ot
e Metabolic syndrome f symptoms of HF . at rest, despite rest

disease LVH and low EF e HF signs and symptoms GDMT italizati

or « Asymptomatic valvular ® Recurrent hospitalizations

Patients

e Using cardiotoxins
o With family history of
cardiomyopathy

J L

THERAPY
Goals
e Heart healthy lifestyle
e Prevent vascular,
coronary disease
e Prevent LV structural
abnormalities

Drugs
e ACEl or ARB in

appropriate patients for
vascular disease or DM
e Statins as appropriate

disease

«

THERAPY
Goals
e Prevent HF symptoms
e Prevent further cardiac
remodeling

Drugs

e ACEl or ARB as
appropriate

e Beta blockers as
appropriate

In selected patients

e ICD

e Revascularization or
valvular surgery as
appropriate

T HFpEF ‘

HFrEF

THERAPY
Goals
e Control symptoms
e Improve HRQOL
e Prevent hospitalization
o Prevent mortality

Strategies
o |dentification of comorbidities

Treatment

e Diuresis to relieve symptoms
of congestion

e Follow guideline driven
indications for comorbidities,
e.g., HTN, AF, CAD, DM

e Revascularization or valvular
surgery as appropriate

THERAPY
Goals
e Control symptoms
e Patient education
e Prevent hospitalization
o Prevent mortality

Drugs for routine use
e Diuretics for fluid retention

e ACEl or ARB
e Beta blockers
e Aldosterone antagonists

Drugs for use in selected patients
e Hydralazine/isosorbide dinitrate
e ACEIl and ARB

e Digoxin

In selected patients
e CRT

e ICD
e Revascularization or valvular
surgery as appropriate

despite GDMT

J L

THERAPY
Goals
e Control symptoms
e Improve HRQOL
e Reduce hospital
readmissions
e Establish patient’s end-
of-life goals

Options

e Advanced care
measures

e Heart transplant

e Chronic inotropes

e Temporary or permanent
MCS

e Experimental surgery or
drugs

o Palliative care and
hospice

o |CD deactivation

rafael.porcile@vaneduc.edu.ar



¢ CUANDO LA CLINICA NO ES
SUFICIENTE?

At Risk for Heart Failure Heart Failure

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

STAGE C

Structural heart disease

with prior or current
symptoms of HF

STAGED
Refractory HF

e.g., Patients with:

e HTN
: gt’\r;leroscleronc disease e.g., Patients with:
o Obesity * Previous M e S— e.g., Patients with: Syer:;g;rz -~
. Structural heart e LV remodeling including e Known structural heart disea )
. Metabgkc syndrome disease LVH and low EF symptoms of HF « HF signs and symptoms ath:;(r?/T'lt" despite
. e Asymptomatic valvular
Patients

e Using cardiotoxins
o With family history of
cardiomyopathy

3 L

THERAPY
Goals
e Heart healthy lifestyle
e Prevent vascular,
coronary disease
e Prevent LV structural
abnormalities

Drugs
e ACEl or ARB in

appropriate patients for
vascular disease or DM
e Statins as appropriate

disease

3=

THERAPY
Goals
e Prevent HF symptoms
e Prevent further cardiac
remodeling

Drugs

e ACEl or ARB as
appropriate

e Beta blockers as
appropriate

In selected patients

e ICD

e Revascularization or
valvular surgery as
appropriate

T HFpEF ‘

THERAPY
Goals
e Control symptoms
e Improve HRQOL
e Prevent hospitalization
o Prevent mortality

Strategies
o |dentification of comorbidities

Treatment

e Diuresis to relieve symptoms
of congestion

e Follow guideline driven
indications for comorbidities,
e.g., HTN, AF, CAD, DM

e Revascularization or valvular
surgery as appropriate

e Control symptoms
e Patient education
e Prevent hospitalization
o Prevent mortality

Drugs for routine use
e Diuretics for fluid retention

e ACEl or ARB
o Beta blockers
e Aldosterone antagonists

Drugs for use in selected patients
e Hydralazine/isosorbide dinitrate

o ACEl and ARB
e Digoxin

In selected patients
e CRT

e ICD
e Revascularization or valvular
surgery as appropriate

THERAPY

Goals

e Control symptoms

e Improve HRQOL

e Reduce hospital
readmissions

e Establish patient’s end-
of-life goals

Options

e Advanced care
measures

e Heart transplant

e Chronic inotropes

e Temporary or permanent
MCS

e Experimental surgery or
drugs

o Palliative care and
hospice

o |CD deactivation
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JIJOAIL

COMO MONITOREAR AL PACIENTE
CON DESCOMPENSACION :

BIOMARCADORES O MONITOREO

HEMODINAMICO

EL PACIENTE ESTA INTERNADO
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EVOLUCION DELAICC &9

AVANZADA

HF

ADHF

Disfuncion
cardiaca

“end stage ”
HF

CADA EVANTO
AGUDO GENERA UN
DETERIORO
IRREVERSIBLE .

Shock

MOF Tlempo
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CUANDO
MONITOREAREO DEL
PACIENTE CON
DESCOMPENSACION
CON BIOMARCADORES
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UAl TRES CONSECUENCIAS DE LA
FALLA PERSISTENTE

uuuuuuu [T

RAFAEL SANZIO 1483-1520 rafael. porcile@vaneduc.edu.ar



CAPRESIONES > 16 mm Hg
Wl CONGESTION RETROGRADA

Ley de Laplace

BIOMARCADORES DE ESTIRAMIENTO
MIOCARDICO

rafael.porcile@vaneduc.edu.ar
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LEY DE
STARLING
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MARKERS OF CARDIAC MYOCYTE STRAIN

MARKERS OF CARDIAC MYOCYTE REMODELING

n * BNP * ST2
» . NT'“OBNP . Gabchn_3
X * MR-proANP o GDF.15
MARKERS OF CARDIAC MYOCYTE INJURY
* High Sensitivity Troponing
MARKERS OF CONCOMITANT
INJURY/INFECTION SEEN IN HEART MARKERS OF INFLAMMATORY PROCESSES
FAILURE * L6
* Fas(Apo1)
* TNF-«
A KIDNEY INJURY
| CUTE KIDNEY INJU . (52
)« NGAL * Pentraxin-3
’ * Myeloperoxidase
Increased
\entricular PNEUMONIA MARKERS OF NEUROHORMONAL
Wall Stretch ' ACﬂVATION
%, * Procalcitonin * Norepinephrine
A * RAAS
* Endothelin-1
* Copeptin

* Matrix metalloproteinase
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Hospital Universitario

* BNP
* NT-proBNP

* MR-proANP

MARKERS OF CARDI
* High Sel

MARKERS OF CONCOMITANT
INJURY/INFECTION SEEN IN HEART
FAILURE
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El corazon como
glandula endocrina

« ADRENOMEDULINA

e PEPTIDOS
NATRIURETICOS
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LEY DE
STARLING

Explicacion ultraestructural de la Ley de Starling

Aumento del
MYOCARDIAT, CONTIIRACTIILITY volumen
sanguineo
- o Osmolaridad
S ¥ + Eliminacitn de agua | .= plasmdtica
9 Dilatacién " | Bliminacién de sodio |
= / ‘\- miocérdica -
8 - v + | Filtracitn ]
S —— ANP /BNP ———— | oo er L—— Vasopresina
g L. o+
= ) ) -+
- o E - - Hasistsn;fiéa vascular |
_ 2 Y e (RS S
el -
A e c o + T 4 |
DEGREE OF INTERODIGITATION Renina Annintmsina i +  Aldosterona
MYOSIN t-

5 -
AT Pérdida de
] sodio

Z - SARCOMERE —Z »afaal naratla@vanadnas adn an




HOSPITAL
UNIVERSITARIO

ADRENOMEDULINA
CARDIACA

rafael.porcile@vaneduc.edu.ar



UAI

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
CARDIACA EN PROPORCION DIRECTA A LA
PRESION EN LA ARTERIA PULMONAR Y AL
GRADO DE DISFUNCION VENTRICULAR

MECANISMO COMPENSADOR EN ICC CONICA
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UAI Plasma levels of adrenomedullin in
patients with mitral stenosis

» Dosaje en sangre periferica

* Notable incremento de adrenomedulina
directamente proporcional a la presion en
arteria pulmonar

o Significativa reduccion de los dosajes post
valvuloplastia

rafael.porcile@vaneduc.edu.ar



UAI
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“= Australian- New Zealand Heart
Study

« 297 p insuficiuencia cardiaca aguda de etiologia
Isguemica
» Dosaje de adrenomedulina aumentado se

relaciono a mayor mortalidad y reinternacion por
Insuficienciencia cardiaca

* En los pacientes con dosaje aumentado el
carvedilol equipard la incidencia de eventos

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

rafael.porcile@vaneduc.edu.ar
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PEPTIDOS
NATRIURETICOS
ATRIALES
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ANP BNP

 Brain Natriuretic Peptide
— 20 % del ANP superando su concentracion en IC
— Produccion 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

rafael.porcile@vaneduc.edu.ar
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UTILIDADES CLINICAS

« DIAGNOSTICA

PRONOSTICAS frp
. TERAPEUTICA ]
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DIAGNOSTICA

Breathing Not Properly
Disnea aguda de causa cardiaca o pulmonar?
1586 p en guardias de emergencia
El 47 % fue ICC (validado por clinica,Rx,Eco)

-Concentracion 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

rafael.porcile@vaneduc.edu.ar
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Diagnostico

 Sreening de disfuncion ventricular

— Bnp mayor a 75 pg/mL presento una
sensibilidad del 98 % y una especificidad del
86 % en pacientes referidos para
ecocardiografia

rafael.porcile@vaneduc.edu.ar
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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

rafael.porcile@vaneduc.edu.ar
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REDHOT

 VALOR del BNP para la toma de
decisiones en areas de emergencia

 Pacientes cf I IV (NYHA)

 Latasa de muerte o reiternacion a los 90
dias de los p con menos de 200 pg/ml fue
del 9% mientras que en los que excedian
esa cifra fue del 29 % (p 0,006)

rafael.porcile@vaneduc.edu.ar



¢ Que es?

N-terminal
pro B
natriuretic



Vena Cava

PreProBNP-140 amino acid

V) —

ProBNP-114 amino acid

B

BNP-34 amino '?gtiaq_poreile@vanedue.edu.ar

NT ProBNP-80 amino acid
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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.

Source
Centre for Clinical Epidemiology and
Biostatistics, University of Newcastle, Newcastle,

New South Wales, Australia.
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UAI 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.

ests 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.

rafael.porcile@vaneduc.edu.ar



UAI 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.

ests 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 DANO
MIOCARDICOS

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

Circ Heart Fail. 2011 May 1;4(3):246-56. Epub 2011 Feb 24. FetS percile@vancducat s
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REDHOT

 VALOR del BNP para la toma de
decisiones en areas de emergencia

 Pacientes cf I IV (NYHA)

 Latasa de muerte o reiternacion a los 90
dias de los p con menos de 200 pg/ml fue
del 9% mientras que en los que excedian
esa cifra fue del 29 % (p 0,006)

rafael.porcile@vaneduc.edu.ar



Causes for Elevated Natriuretic
Peptide Levels

Cardiac Noncardiac
e Heart failure, including RV e Advancing age
syndromes e Anemia

e Acute coronary syndrome

e Heart muscle disease, including
LVH

e \Valvular heart disease

e Pericardial disease

e Atrial fibrillation

e Myocarditis

e Cardiac surgery

e Cardioversion

e Renal failure

e Pulmonary causes: obstructive
sleep apnea, severe pneumonia,
pulmonary hypertension

e Critical illness

e Bacterial sepsis

e Severe burns

e Toxic-metabolic insults, including
cancer chemotherapy and
envenomation

rafael.porcile@vaneduc.edu.ar
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INFLAMAION

« RAMODELACION DE MATRIZ
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MARKERS OF CARDIAC MYOCYTE STRAIN MARKERS OF CARDIAC MYOCYTE REMODELING

" * BNP « ST2
» . NT'“OBNP . Gabchn_3
: * MR-proANP « GOF-15
MARKERS OF CARDIAC MYOCYTE INJURY
* High Sensitivity Troponing
MARKERS OF CONCOMITANT
INJURY/INFECTION SEEN IN HEART MARKERS OF INFLAMMATORY PROCESSES
FAILURE * L6
* Fas(Apo1)
* TNF-«
A KIDNEY INJURY

: CUTE KIDNEY INJU . (52

|« NGAL * Pentraxin-3

" * Myeloperoxidase

Increased
\lentricular PNEUMONIA MARKERS OF NEUROHORMONAL
ACTIVATION
Wall Stretch A
A {‘ * Procalcitonin * Norepinephrine

\ * RAAS
* Endothelin-1
. Comptm

* Matrix metalloproteinase  rafael.porcile@vaneduc.edu.ar



)F CARDIAC MYOCYTE INJURY
* High Sensitivity Troponins

MARKERS OF INFLAMMATORY PROCESSES

IL6
Fas (ADO 1) raneporcile@vaneduc.eduar

TNF- ¢
CRP
Pentraxin-3

Myeloperoxidase

MARKERS OF NEUROHORMONAL
ACTIVATION



UAI LA INSUFICIENCIA

CARDIACA COMO PROCESO
INFLAMATORIO

HTA
Aterosclerosis I sObrehudratacmn
‘,// ICC / HVI |

-TEXpos,:uon matenales:
,bromcompaﬁbles -
Cortannantes dishsis:

Estrés oxidativo

-\?
Resistencia
insulina
Filtrado Glomerular
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Fibrosis
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UAL " TONO ADRENERGICO
+ ALDOSTERONA-=
INFLAMACION

FNTaz en IC

Activacion neurohumoral

-D Contractilidad miocitos

Citocinas
inflamatorias

\

o ﬂDegradacién ON

> D-Expresién eSON

MRNA (eSOCN)

G

/

Activa cascada de
apoptosis de células
endoteliales y miocitos

Fig. 5. Diversos puntos de afeccion del FNT-« en el sindrome de insufi-
ciencia cardiaca.
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FNTa en IC

Activacion neurohumoral

ﬂ- Contractilidad miocitos

Citocinas
inflamatorias

-""" ﬂDegradacéén ON

- - ﬂExpresic’m eSON
MRNA (eSON)

Activa cascada de
apoptosis de células
endoteliales y miocitos

Fig. 5. Diversos puntos de afeccion del FNT-« en el sindrome de insufi-
ciencia cardiaca.

NORMAL

Apoptotic
- © bedy
é,’? K
Y Phagocyte
Rl
NECROSIS APOPTOSIS
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Inflammation

C-reactive protein,
TNF-a, soluble

TNF receptors,
Interleukins (1, 6 and 18),

Osteoprotegerin,
adiponectin

rafael.porcile@vaneduc.edu.ar
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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 cardiaca
marcador de peor evolucion

% 'g‘;é,@”l’ Vasan RS, Sullivan LM, Roubenoff R, et al.,
= Circulation,2003:107:1486-91. AT pereie@ RS
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 Incremento de PCR en la insuficiencia
cardiaca aguda es predictor
Independiente de mortalidad

Rehman S, Lloyd-Jones DM, Martinez-Rumayor A,
Am \] ClinPathOIv 20081130(2)305 rafael.porcile@vaneduc.edu.ar



RECONOCIMIENTO A
NUESTROS MAYORES
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Anticuerpos

Hospital Universitario

monoclonales

Se idemtifica la secuenein
e ADN que presentan
los enfermos Mediante Ingenleria genetlen sonda
se construye una sonda, rad imctiva
ente, com b S cewencia

ADN sama ATCGG(T"\CTG'\I m’“"::’:[:“‘ .:I:-l-ll.mlia del ADN in

E———. | TAGCCAATGACT

ADN enferma ATCGGTTACTGA ADN enmplementario del
\\ ALY enfermao

)

Transferencia del ADN
aun papel de nitrocelulios
en el que se mide In
radiactividid
Si aparecen bandas
radisctivies es porgue

Ia sond i i hibidat o, iHibridachn?  Renaturalizacion  Dusoalura ADN

lo que demuestra que AN hibridacion?  del ADN com la Tizaeitn de la persona

la persona presenta |a sonda radisetive del ADN que se quicre
anamalia. diagnosticar,

TECNICA DE HIBRIDACION PARA DETECCION DE ENFERMEDADES

rafael.porcile@vaneduc.edu.ar



César Milstein

(Bahia Blanca, Argentina, 1927 - Cambridge, Reino Unido, 2002)
Bioguimico argentino. Se licencio en quimica en la Universidad de
Buenos Aires en 1957 vy, tras realizar su tesis doctoral en el
departamento de quimica biolégica de la Facultad de Medicina, bajo
la supervision de Andres Stoppani, obtuvo una beca del Consejo

Britanico para continuar sus investigaciones en Cambridge.

En 1962 regreso al pais y asumio la direccion de la division
de biologia molecular del Instituto Nacional de
Microbiologia Malbran.

rafael.porcile@vaneduc.edu.ar
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El Dr. César Milstein, nativo de Bahia
. Blanca, logr6 ayer el Nobel de Medicina
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MARKERS OF CARDIAC MYOCYTE STRAIN MARKERS OF CARDIAC MYOCYTE REMODELING

R * BNP ¢ ST2
* MR-proANP * GDF-15
MARKERS OF CARDIAC MYQOCYTE INJURY
* High Sensitivity Troponing
MARKERS OF CONCOMITANT
INJURY/INFECTION SEEN IN HEART MARKERS OF INFLAMMATORY PROCESSES
FAILURE * L6
* Fas(Apo1)
* TNF-«
A INJURY
;‘ CUTE KIDNEY INJUR . G5
)« NGAL * Pentraxin-3
‘ * Myeloperoxidase
Increased
Ventricular PNEUMONIA MARKERS OF NEUROHORMONAL
ACTIVATION
Wall Stretch A
A { * Procalcitonin * Norepinephrine
1 * RAAS

* Endothelin-1
. Comp(m ;
* Matrix metalloproteinase  rafael.porcile@vaneduc.edu.ar



MARKERS OF CARDIAC MYOCYTE REMODELING

* ST2
* (Galectin-3
* GDF-15

RKERS OF CARDIAC MYOCYTE INJURY
* High Sensitivity Troponing
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Troponin |

Rises within 3 - 12 hours of an
AMI

Peaks at 24 hours
Normalizes within 5 - 10 days

Preferred cardiac enzyme in
diagnosis of an AMI

IA R cmms P Sl SANC - O"N\ rafael.porcile@vaneduc.edu.ar
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Clin Chem Lab Med.

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 1, Universitatsklinikum Regensburg, Regensburg,
Germany.
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ERSITARIIO—Iigh—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 fatlure.
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Troponina T ultrasensible

» Es positiva en el 75 % de los individuos
clinicamente sanos

 Los niveles basales aumentan con la edad y
pueden considerarse simplemente un
marcador de envejecimiento cardiaco
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" Angiotensin I
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Hyperosmolanty
Hypovolemia

« Hypotension

Pituitary
Vasopressin
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Copeptina

pre-provasopressin

Vasopressin Neurophysin II Copeptin
1 20 2832 124 126 164
signal | |I
tracer
126 164

ASDRSNATQLDGPAGALLLRLY LAGAPEPFEPAQPDAY

l solid phase |

Morgenthaler et al.,Clin Chem 2006;52(1):112-119
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Copeptin (pmoi/L)

“Troponin-bind™ penod

-0.25

A0 - 102

30=- 1-0.15

Copeptin =

Il Copeptinamtoft |

0= -0.05
Troponin cut-off 0.01
0= -0
0 hours >10 hours
Time since onset of symptoms

Troponin T (ug/L)
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Troponina y Copeptina
Biomarcadores Complementarios

El uso combinado de Troponina y
Copeptina permite descartar un IAM
ante los primeros sintomas.

Troponin il Copeptin

Endogenous stress

Cardiac necrosis
BRSEESS --/

Rapid rule out of AMI » at initial presentation »on 1* blood sample
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MANTENIMIENTO DE LA
MATRIZ TISULAR

INHIBIBORES DI LAS
METALDOPROTEASAS

rafael.porcile@vaneduc.edu.ar



a Established modes of regulation

| Endy
Shed -

LRP1-TIMP3
complex TIMP3

ECM

TIMP3 ' p ,A

Active

MMPS Pro-peptide
activation

Pro-MMFPS8 JPro-peptide
cleavage

Secretion

b Recently uncovered modes of regulation

q‘
»? [ Inhibition
‘ by TIMPs

Active
MMP2

TIMP2
@—Pro-MMPZ

Inactive
ADAMLIT7

Monomerization
and release

naddfaelporcile@yaneduc.edu.ar




a Established modes of regulation ECM

TIMP3 “” 4"."“ngns. |'ii

o7 [Inhibition
Active
MMPS Pro-peptide ‘ by TIMPs
activation
Pro-MMFPS8 ‘)Pm-peptide Active
cleavage MMP2 s

= : TIMP2
tion
— <Lll.;::§>——Ph04MAAPZ

Active

| Endocytosis | <&

: A, e canali: = St & Inactive
— S & ADAMLIT7
Shed - : ROS ‘ A

LRP1I—-TIMP3
¥

complex
£
g
<

Monomerizati
and release

TNFR1 74 1 2
::// e a? ‘\f ABAM17

b Recently uncovered modes of regulation

rafael.porcile@vaneduc.edu.ar

Nature Reviews | Immunology



a Established modes of regulation

| Endy
Shed -

LRP1-TIMP3
complex TIMP3

ECM

TIMP3 ' p ,A

Active

MMPS Pro-peptide
activation

Pro-MMFPS8 JPro-peptide
cleavage

Secretion

b Recently uncovered modes of regulation

<

»? [ Inhibition
‘ by TIMPs

Active
MMP2
TIMP2
@—Pro-MMPZ

Inactive
ADAMLIT7

Monomerization
and release

Nature Reviews | Immunology




a Established modes of regulation ECM

TIMP3 ' » ,A q

~4 Inhibition
Active
MMPS Pro-peptide ‘ by TIMPs
activation
Pro-MMPS8 JPro-peptide Active
cleavage MMP2 -

= : TIMP2
Ttion
— &&Pro-MMPZ

]

: Vit TOor : B Inactive
= 5 < ADAMLIT7
Shed > ¥ - : -3

Monomerizati
and release

® = =
TNFR1 f/,/ f
it

~ 7 ¥

S

b Recently uncovered modes of regulation

rafael.porcile@vaneduc.edu.ar

Nature Reviews | Immunology



e i« ]
oo "0/
U™A

TIMPS

* Son proteinas multifuncionales que
ademas de actuar como inhibidores de

los complejos MMP/ADAM tienen
también otras acciones.

rafael.porcile@vaneduc.edu.ar



* Regulacion de la apoptosis, TIMP-1 y
TIMP-2 inhiben la apoptosis asi como
TIMP-3 la favorece. La actividad
antiapoptotica de TIMP-| y TIMP-2 esta
relacionada con su capacidad de
promocion del crecimiento y de inhibicion
de MMPs; asi mismo la actividad
apoptotica de TIMP-3 se esplica por la
estabilizacion del receptor deTNF
impidiendo su escincion y
desprendimiento de la membrana

rafael.porcile@vaneduc.edu.ar



MANTENIMIENTO DE LA
MATRIZ TISULAR

INHIBIBORES DI LAS
METALDOPROTEASAS
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. TABLA 4.4 - FACTORES QUE MODULAN LA SINTESIS DE LAS MMP Y LOS TiMe
Enrima
o TIMP Factor de estimulacion® Factor de supresion
MAP.1 Citocinas y factores de eracimients: || 1 TNF.«, EGE POGE bFGT VEGE MNOF TOF Atidas retinoios, glucocortcodes,
FN-ex, IFN-B o IFNy, loucorraguim, relaima estrogenos, progesietons,
Factores con accion en [a superficie celular: ordtom de caon AZ3187, fusios eeluiar TGEY, malszula de adnosde s
COMEQEn0, ConGanavalng A, anticUEpos aNTIFEcEDIor de Miegring, crstiles de urat, Coluld nauronl transmemtrang,
hidroniapatia v parofostatt caCicn, SPARC osimonectinaBM 401, hierro, nductor de CAMP. INFey acenownus E1A
melalgprotendsa de ks matrg ecraselalar [EMMPRINCD 147 basiging/ antigeno Mal,
fagocitoss
Agentes quimicos: cAMP colchoins, crocaasines By D, LPS, pentotima, TPA,
rnDa00res o8 1a cafmoduling, seqotaning, 1,25 0OHY-vitamng D3, 120807 de actvation
de las plaquetas, sustancia amilode A del suers, frmicroglduling
Factores fisicos: shock de calor, radiscion uitraviets
Otros: transformacidn viral, oncogenes, sgentes autoorngs, snvercimeents de ‘s
fitsroblastos
MVIP2 TGFf, concanavalma A transformacion Hras, Inductor do metalopotesrass e lamatn  Adergvrus E1A
axtracekulsy EMMPRINCD 147 basralantigens MGk
MMP-3 IL-1, TNFa. EGF, concanavatina A SPARC (osteonectina/BM 801, LPS, TPA, incuitx de AZIIOS retnoiEns, Qlucoeanneces,
memicprtonasy oo b matre oxtraceldar (EMMPRINICD 14 7/basigad/ antigero MEY, £3ir0genos, orogestaiong, TGF),
transformacin vital, ONCogENas, INTCLUPOS Sntrmoceptor te mtagring, Shack de calor, agengvrus E14
lonolora de caico A23187, ooczlasing B
MMP-7 IL, TNFae EGF, TPA, LPS Desconotico
MMP-8 ThFa, TPA, 1LY Deasconocido
MAPB IL-1, TNFa, EGF, TGF-, TPA, M-ra3, wSre, SPARC (asteonectina B4 AGIdoY retingicos. adenoveus ETA
MAP.S0 TPA. AZ3187 T0Fa EGF Desconoado
MARR-TY Atidos retinoicos oFGF
MMP1] BFGE, TNF, TGF}8 Desconocido
MTTMMP  Concanavalng A TPA, 6FGF, TNFa, ILVa Glucoiartcodas
TINMEP Y ILsL, 16, 1LY, TPA TSGR, TNRJ, doidos retinocos, LPS, progestercna, estitgenos, Matre2 extracealsr, oitoeslasinas
ransformacion oncogdnica, nteccon vinca
TIVGP-2 Progesterana 1GF, LPS
TIMP-3 EGF, TGFp, TPA, TNF- glutocon couses, crenstatea M Desconocido
rafael.porcile@vaneduc.edu.ar



REMODELACION TISULAR
MIOCARDICA

DISBALANCE A FAVOR DE LA
METALOPROTEASAS CON PERDIDA
DE LA ARQUITECTURA TISULAR
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La metaloproteinasa o metaloproteasa es una

que genera proteolisis (proteasas), y que en
su funcionamiento es necesaria la presencia de
metales como atomos de zinc o cobalto.
Adicionalmente, se encuentran las
metaloproteinasas de matriz que son enzimas gue
pueden descomponer colageno, que se encuentra
en los espacio entre las células de los tejidos. Estas
son relevantes en la participacion de procesos
como curacion de heridas, la angiogénesis y la
metastasis de celulas tumorales.
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PERDIDA DEL SOPORTE

COLAGENO TISULAR
MIOCARDICO POST SOBRECARGA
Francis G. Norm — s

Spinale
Division of

Cardiothoracic
Surgery, Medical
University of
South Carolina,
Charleston,
South Carolina

HIPERTROFIA POST SOBRECARGA
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http://physrev.physiology.org/content/87/4/1285/F12.large.jpg
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Myocardial extracts from reference controls and from patients with dilated cardiomyopathy ‘3“

were incubated with radioactive collagen prepared from rat skin. »

Hospital Universitario

COLLAGENASE UNITS/G WET WEIGHT

Active Total Active Total
CONTROL DILATED CARDIOMYOPATHY

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

Physiological Reviews
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TAQUICARDIOMIOPATIAS



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).
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CIRCULACION
EXTRACORPOREA
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Hospital Universitario

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).
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INFARTO AGUDO DE MIOCARDIO
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Quantitative immunoblotting results of LV myocardial extracts taken at 2 mo post-Ml in a
sheep model.
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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.

A
kKDa Control A-VO P-VO
7 - <t NIMP-9
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Spinale F G Physiol Rev 2007;87:1285-1342
Physiological Reviews
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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

Sundstrom J, Evans JC, Benjamin EJ, et al.,
Circulation, 2004;109(23):2850-56. et perchoQvastasCatiEn:



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 DANO
MIOCARDICOS

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

Circ Heart Fail. 2011 May 1;4(3):246-56. Epub 2011 Feb 24. FetS percile@vancducat s
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Galectina-3

« PROTEINA BASICA UTILIZADA POR
LO MACROFAGOS PARA INDUCIR
METAPLASIA TISULAR POST INJURIA

rafael.porcile@vaneduc.edu.ar



Galectin-3: Un marcador de Fibrosis=> ;Biomarcador IC?

-smoeoth muscle amn
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De Boer et al. Eur J Heart Fail online July 31 2009

CARDIOACTUALIDAD 2009 Insufucaencua Cardiaca
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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 ASOCIO A
INSUFICIENCIA RENAL'YY MAL PRONOSTICO SIN
ENCONTRARSE CORRELACION CON NINGUN
PARAMETRO ECOGRAFICO DE DISFUNCION

rafael.porcile@vaneduc.edu.ar
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*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 sST2
(comparable to those found in hospitalized patients) can be

detected in apparently healthy individuals and precede adverse
ARE 4 TIMES AS LIKELY TO DEVELOP HEART FAILURE n
outcomes.
e 0 O
In a similar study 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.

LOWEST QUARTILE HIGHEST QUARTILE

rafael.porcile@vaneduc.edu.ar
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Biomechanical strain

!

Cardiac fibroblast Cardiomyccyte

USING ST2 CAN REDUCE 30-DAY l
REHOSPITALIZATION RATES Cardioprotect on:
HOSPITALIZATION DEATH * Reduced fibrosis
17.3% 17.6% « Reduced hypertrophy
* Preserved ventricular

function
* Improved survival

NORMAL READMISSION AFTER USING
RATES 512

Nt ires D oaviewe |rafaelporcile@vaneduc.edu.ar |



ST2

High-sensitivity ST2 for prediction of
adverse outcomes in chronic heart failure

ST2 Is a potent marker of risk In chronic heart
fallure 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.
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¢ CUAL ES EL LIMITE PARA
SIGUIR AL PACIENTE
CONGESTIVO SOLO CON
BIOMARCADORES?

rafael.porcile@vaneduc.edu.ar



INSUFICIENCIA
RESPIRATORIA EN EL
CONTEXTO DE
INSUFICIENCIA CARDIACA

CAUSA FISIOPATOLOGICA DE LA REDUCCION EN LA
PERMEABILIDAD ALVEOLO CAPITAL



UAI

J HOSPIT.
UNIVERSITARIO

rafael.porcile@vaneduc.edu.ar



Mecani. EAB P(A-a)O, Pa/FiO2 |Mejoria |Etiolog

Fisiopat |pao, |Pco, c/ O,

SHUNT 1 Nﬁ' I l Poco EAP

V/Q alto N S| TEP

(+ shunt) l' I l'

V/IQbajo| JJ | N ] 1 S| Epoc

DifLISiOH* N S| y Fibrosis

reducida l' I l’ con reposo | Pyy|m.

Hipov. 1 I N N 6 l SI-NO |Bomba

alveolar respir.

(FIO2]) l N N N S| Altura -
reinhalacion

PVO:2 | 1 N I l NO ICC

rafael.por

pile@vaneduc.edu.ar




Mecani. EAB P(A-a)0, || Pa/FiO2 | Mejoria || Etiolog

Fisiopat |pao, |Pco, c/ O,

SHUNT 1 Nﬁ' I l Poco EAP

V/Q alto N S| TEP

(+ shunt) l' I l'

V/IQbajo| JJ | N ] 1 S| Epoc

DifLISiOH* N S| y Fibrosis

reducida l' I l’ con reposo || Pyj|m.

Hipov. 1 I N N 6 l SI-NO |Bomba

alveolar respir.

(FIO2]) l N N N S| Altura -
reinhalacion

PVO2 | 1 N l NO ICC

rafael.poftile@van edu.ar




Monitoreo 1nvasivo

Swan Ganz como guia terapéutica
durante la insuficiencia respiratoria sin
clara evidencia clinica del estado de la
presiones de llenado cardiaco .

I lla b 11

2013 ACCF/AHA Guideline for the Management of Heart Failure
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MONITOREO INVASIVO

ISQUEMIA COMO FACTOR
DESCOMPENSANTE EN PACIENTES
CANDIDATOS A REVASCULARIZACION

| 1la 1lb 1

N

2013 ACCF/AHA Guideline for the Management of Heart Failure
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MONITOREO INVASIVO

| Ila Ilb

I

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 FUNCION RENAL

d. REQUERIMIENTO DE DROGAS VASO ACTIVAS
ENDOVENOSAS

e. REQUERIMIENTO DE ASISTENCIA CIRCULATORIA
MECANICA Y O TRANSPLANTE

2013 ACCF/AHA Guideline for the Management of Heart Failure

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

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.

| lla b 11

No Benefit

rafael.porcile@vaneduc.edu.ar



Recommendation COR LOE

Monitoring with a pulmonary artery catheter should be performed in patients
with respiratory distress or impaired systemic perfusion when clinical I C
assessment is inadequate

Invasive hemodynamic monitoring can be useful for carefully selected
patients with acute HF with persistent symptoms and/or when hemodynamics lla C
are uncertain

When coronary ischemia may be contributing to HF, coronary arteriography

. lla C
IS reasonable

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

: — ; I C
diagnosis is suspected that would influence therapy 4

Routine use of invasive hemodynamic monitoring is not recommended in B
normotensive patients with acute HF
Endomyocardial biopsy should not be performed in the routine evaluation of c

HF
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¢ Este Paciente esta bien
Es suficiente?
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QVP 150 0 IZI.|2 III.|4 t I].|E I].lﬂ
Dobutamina 8 ga/kg/min
Dopamina 13 ga/kg/min
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¢ CUAL ES EL LIMITE PARA
SIGUIR AL PACIENTE
CONGESTIVO SOLO CON
MONITOREO
HEMODINAMICO
INVASIVIO?

—_——

i

rafael.porcile@vaneduc.edu.ar



UAI

bimd - OUE PARAMETRO

TOMARY

aneduc.edu.ar



UAL

HOSPITAL
UNIVERSITARIO

rafael.porcile@vaneduc.edu.ar



oo | DO?2 vm X sat x hb x 1.34

Hemaglobin Oxygenation
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= F Extraccion

VO2/D02 VN =22-30 %
saturacion venosa mixta

= Acido lactico: VN <22 mg/100 ml

= Tonometria gastrica: VN pHi > 7,35
2> HORMONAS

=>ANP
=2>BNP
> ADRENOMEDULINA

rafael.porcile@vaneduc.edu.ar



R ——— |
CORRELAGIONER LATERAPEVLUTICA I}

~ CON UNA CURVADE
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« ANGIOTENINATI
« ALDOSTERONS

- ADRENOMEDULINA
« TROPONINA

HABLAMOS DE ....

RENINA
CATECOLAMINAS

PCR

MMP9

MMP7
GALECTINA-3
ST2
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; QUE NOS SIRVE
DIARIAMENTE EN NUESTRO
MEDIO?

Disease
impact

Cost effectiveness

Prospective applications
& retrospective refinement

- diagnostic
- therapeutic
- health outcome

Validation phase
Diagnostic performance

Exploratory investigations
Technical performance
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impact

Cost effectiveness

Prospective applications
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- diagnostic
- therapeutic
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Biomarkers
Hospitalized/Acute

rafael.porcile@vaneduc.edu.ar



aftte Tl
0°® i i 9%

Hospitalized /Acute

L1idl

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.

useful for establishing prognosis or disease severity in acutely

NI T Measurement of BNP or NT-proBNP and/or cardiac troponin is
‘i decompensated HF.
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Hospitalized /Acute (cont.)

Liidinl]

The usefulness of BNP- or NT-proBNP guided therapy for
acutely decompensated HF is not well-established.

LHdinl

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.
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Recommendations for Biomarkers in HF

Biomarker, Application Setting COR LOE
Natriuretic peptides
: . : Ambulatory,

Diagnosis or exclusion of HF Y I

Acute

. Ambulatory,

Prognosis of HF y I

Acute
Achieve GDMT Ambulatory Ila B
Guidance of acutely decompensated

y g 3 Acute b C
HF therapy
Biomarkers of myocardial injury
r o Acute,
Additive risk stratification Ambulatory I
Biomarkers of myocardial fibrosis
Ambulatory b

Additive risk stratification

Acute

Ib
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Causes for Elevated Natriuretic
Peptide Levels

Cardiac Noncardiac
e Heart failure, including RV e Advancing age
syndromes e Anemia

e Acute coronary syndrome

e Heart muscle disease, including
LVH

e \Valvular heart disease

e Pericardial disease

e Atrial fibrillation

e Myocarditis

e Cardiac surgery

e Cardioversion

e Renal failure

e Pulmonary causes: obstructive
sleep apnea, severe pneumonia,
pulmonary hypertension

e Critical illness

e Bacterial sepsis

e Severe burns

e Toxic-metabolic insults, including
cancer chemotherapy and
envenomation
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