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MYOCARDIAL INJURY
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Definition of Heart Failure

Classification Ejection Description
Fraction
I. Heart Failure with <40% Also referred to as systolic HF. Randomized clinical trials have
Reduced Ejection Fraction mainly enrolled patients with HFrEF and it is only in these patients
(HFrEF) that efficacious therapies have been demonstrated to date.
I1. Heart Failure with >50% Also referred to as diastolic HF. Several different criteria have been
Preserved Ejection used to further define HFpEF. The diagnosis of HFpEF is
Fraction (HFpEF) 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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HF Is a

clinical syndrome

characterized by typical symptoms (e.g.
breathlessness, ankle swelling and a%8.
fatigue) that may be accompanied by y &
signs (e.q. 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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Hemodynamic Derangements in HFrEF:
A Progression

Normal Stage B HF Stage C HF Stage D HF
(ASLVD) NYHA -l NYHA IV

LV Pressure

LV Volume
Borlaug BA, unpublished
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i Insuficiencia cardiaca §
i en cifras §

'La insuficiencia cardiaca impacta a mas de :

60 millones 4. personas en todo el mundo .

' La insuficiencia cardiaca provoca 2 a3 veces

'mas muertes que los canceres avanzados como el |

cancerdeintestinooeldemama® 4

E personas mayores de 40 afios
| 1 de cada > padecera insuficiencia cardiaca.
: -c «d




PREVALENCIA
INCIDENCIA
REINTERNACIONES
MORTALIDAD



PREVALENCIA



Prevalencila

* Informa que proporcion de la
poblacion padece insuficiencia
cardiaca

» Generalmente son estudios de tipo
Cross section que pueden subestimar la
realidad
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La prevalencia de la IC esta en aumento

Altas hospitalarias por 1C 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 cardiaca; EE. UU.: Estados Unidos de América

Lloyd-Jones et al. Circulation 2010;121:e46—e215
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Prevalencia de insuficiencia
cardiaca En USA

Table 1.3 Projections of crude cardiovascular (CVD) prevalence (%], 2010-2030 in the USA.
from reference “ ]])

Year All CVD? Hypertension CHD HF  Stroke
2010 36.9 33.9 8.0 3.2
2015 37.8 34.8 8.3 3.4
2020 38.7 357 8.6 3.6
2025 9.7 36.5 8.9 3.8
2030 40.5 37.3 9.3 4.0
% Change 9.9 9.9 16.6 24.9

Abbreviations: CVD indicates cardiovascular disease; CHD, coronary heart disease; HF, heart failure.
a. This category includes hypertension, CHD, HF, and stroke. rafael.porcile@vaneduc.edu.ar
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8/1000 entre 50-59 anos
66/1000 entre 80-89 anos
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From: Heart Failure

JCHF. 2013;1(1):1-20. doi:10.1016/}.jchf.2012.10.002
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Figure Legend:

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

Copyright © The American College of Cardiology. All rights reserved.



Projected US Heart Failure Prevalence and Direct Cost

Projected US Direct Costs for
Heart Failure
(billions 2008$)

Projected US Prevalence of
Heart Failure (%)
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« NUmero de casos nuevos de insuficiencia
cardiaca en un determinado periodo,
generalmente se toma un ano

* 0.14% mujer por ano
* 0.23% en hombre por ano

 Llega al 3% en pacientes entre 85-94 anos
rafael.porcile@vaneduc.edu.ar
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Incidencia de I1C por Edad y
Sexo
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Prevalence and Incidence of
Heart Failure

Prevalence : 22 millions HF pts in the world
Incidence : 2 millions new cases diagnosed per year

Prevalence Incidence Mortality

USA 4.9 Millions 500000 250 000

Europe 6.6 Millions 580000 300 000

Second cause of mortality in the world

World Health Statistics, World Health Organization, 2005.
American Heart Association, 2006 Heart and Stroke Statistical Update.
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Aumento de Incidencia y prevalencia
de icc en los ultimos 50 afnos
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Impacto en Salud Publica

* 250,000 pacientes mueren al ano como

consecuencia de IC.
Mortalidad a 5 anos: 50%

* El costo annual por IC en los EU se
estima entre 20 - 40 billones.

* Mortalidad 51,546 / yr




COSTOS ASISTENCIA

Home health
care (9%)

Medication
(9%)

Hospital care

Physicians
(60%)

(7%)

Nursing
home
(13%)
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Global CHF Drugs Market Global CHF Drugs Market by Region
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+The global CHF market is estimated to be SXX billion in 2013 and is expected to growat a CAGR of XX% from

2013to 2018 to reach SXXbillion by 2018
* The market growth is attributed to technological advancements, which led to emergence of novel therapeutics,
expansion in number of heart centres, increasing incidence of cardiovascular diseases, alteration in lifestyle and

| high unmet needs




No: of Molecu kes

Preclinical Phase | Phasa Il

E Pi_peli-n‘e analysis reveals that there are XX‘mdecules in various stages of pipeﬁﬁe (focusedonly on
Discovery, Pre-clinical, Phase | & Phase Il candidates)

* The preclinical stage commanded the largest share with around XX molecules, followed by phase Il with
around XX molecules




: ), total overall costs* are expected to more
than dnuhle to nearly $70 billion in the United States??
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¢ Que region del
mundo deberiamos
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.
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Andrew E. Moran et al. Circulation. 2014;129:1493-1501

American
Heart
Association. 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.
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Andrew E. Moran et al. Circulation. 2014;129:1493-1501
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Copyright © American Heart Association, Inc. All rights reserved.



¢ Que pasa con lare
Internaciones ?



Disfuncion

cardiaca

HF

EVOLUCION DE LA ICC
AVANZADA

CADA EVANTO
AGUDO GENERA UN
DETERIORO
IRREVERSIBLE .

ADHF

“end stage”
UE Shock

MOF Tlempo
| da Gheorghiades : HF 2007 |




—Re hospitalizacion

——

e 294 de las causas de admision en
hospitales generales

 Primera causa de internacion en
pacientes mayores de 65 afos

* 40 % de los pacientes re
hospitalizados han muerto 12 meses
después

rafael.porcile@vaneduc.edu.ar



relative risk of mortality with repeat hospitalization

s without hospitalization*

2 3
Mumber of hospitalizations




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

<N
Blood Insiltute.
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Hospital admission by diagnostic groups > 70 v.

70 and more

Insuficiéncia cardiaca congestiva |

HF

Malaltia pulmonar obstructiva cronica i bronquiéctasi |
E 9 COPD

Pneumonia (excloent-ne per tuberculosi i MTS) Pneumonia

Infeccions de vies urinaries

Urinary Infection

Pneumonia per aspiracio d'aliments o vomits

Hipertensio amb complicacionsi hipertensio
secundaria

Diabetis mellitus amb complicacions Diabetes with complications

Infeccionsi ulcera cronica pell

Asma Asthma

Trastorns del metabolisme hidroelectrolitic
Deliri, deménciai altres trastoms cognitius i

amnesics
Hipertensio essencial

-1

Geneoraltat do Cat 0 4000 8000 ataln = NN

Programa de ptwon;:oouumoo P'ﬂ de Salut
» la cronicitat 20112018

Source: DGPRS. Dep Salut, 2013 rafael.porcile@vaneduc.edu.ar




ACUTE HELFT FAILURE [&HF) MOATALITY RATES

~d

IR-HEEPITAL MOSTALITY
OF PATIENTS WITH AHF®

22% a

PATIENTS 'WHO DIE
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¢ Mortalidad?
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CDC Cause of Death in USA
"What actually causes death?"

1385 —
o95% —
0% —
85% — Heart Disease
28O% —
5% —
FO% —
B65% —
EO% —
55% —
S50% —
455 —
AG% —
I Lower Respiratory Disease
s
=
o —
Kidne Disease
5% —
e — 0000007
Data: CDC, Google, Mew York Times, The Guardiamn
Code: wwiw . github .. com™yaaronpenns
Twitter: @daaronpennes

Aaron PFenne © 2018

Based onm In-depth analysis by H. AL-Jamaly, M. Siemers,
. Shen, and M. Stone at owenshenZd.github.ioscharting-death



Highest Cardiovascular Disease Death Rates

Here's a look at the top 10 countries with the highest death rates for heart disease,
stroke and high blood pressure per 100,000 men and women, ages 35 to 74.

Russian Federation
Ukraine

Romania

Hungary

Cuba

Brazil

Czech Republic
Argentina

Mexico

United States

Sources: World Health Organization, National Center for Health Statistics and National Heart, Lung, and Blood Institute

1,173 Russian Federation
1,067 Ukraine
657 Romania
524 Hungary
359 Cuba
347 Brazil

347 ech Republic

305 Argentina
261 Mexico
235 United States

466
454
312
218
209
205
142
139
137
17
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http://onlinelibrary.wiley.com/doi/10.1002/ejhf.822/full

TOPTWO KILLERS

By AMERICAN HEART ASSOCIATION NEWS

The total number of Americans dying from heart disease rose in recent years following
decades in decline. Cancer deaths have nearly tripled since 1950 and continue to climb.
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Souwrce: Centers for Disease Control and Prevention Published Aug. 24, 2016
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Global mortality rates per 100 000
MJ 2017; 357 doi: https://doi.org/10.1136/bmj.j2765 (Published 21 June 2017)Cite this

800 as: BMJ 2017;357:j2765 @

500
200 Cardiovascular All All other Cardiovascular All All other
diseases cancers causes diseases cancers causes
Very high HDI Medium—high HDI

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



Cardiovascular Deaths

14%

L a C u a r"ta Ca u Sa = Coronary Heart Disease
d e ® Stroke

529% m Congestive Heart Failure
0
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1,3 anos promedio de
menor sobrevida respecto
de cancer de mama,
prostata y vejiga
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Mortalidad de la insuficiencia
cardiaca no tratada

Mortalidad

los sintomas

90% a los 10 anos de aparecidos
los sintomas
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; Como nos fue con
la mortalidad en los
ultimos 30 anos con
la mortalidad ?



Evolucion historica
de la mortalidad y
morbilidad en
Insuficiencla
cardiaca



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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Heart Failure Mortality

Most common reason for hospitalization in patients > 65 years

700 S
Readmission rate at 30 days: 22% (2014)
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Circulation 20135; 131: €29-e322.



Deaths Attributed to Heart Source: Vital Statistics of the

Failure,U.S., 1970-2010
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Deaths Attributed to Heart Source: Vital Statistics of the

Failure,U.S., 1970-2010
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Trends in ADHF Morbidity/Mortality

Chen et al., JAMA 2011;306:1669

® HF Hosp = Mortality
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U ACC Journals

From: Heart Failure

JCHF. 2013;1(1):1-20. doi:10.1016/}.jchf.2012.10.002
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Discharges From Hospitalization Due to Heart Failure, by Sex (United States,
1979-2009)

Date of download: 11/22/2016 Copyright © The American College of Cardiology. All rights reserved.
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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 0f 46.1% : _ L
Universidade do Estado do Rio de Janeiro - Hospital Universitario

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

%
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2.00
1.00
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Figure 3
Average mortality rate of patients with heart talure, from 2001 to 2012,

Evolution of heart failure-related hospital admissions
and mortality rates: a 12-year analysis



Evolution of mortality rates in Brazil for myocardial infarction and heart failure from 1998 to
2015.

| Myocardial infarction and heart failure mortality rates in Brazil from
| 199810 2015

18
16

14

10

0 ' * ‘ ‘ ‘ =
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
YEAR

MORTALITY RATE (DEATHS/H OSPITAL ADMISSIONS X 100

\ e M| e HF

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

Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.
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CLINICAL CLASSIFICATION OF
HEART FAILURE

BASED ON BASED ON BASED ON BASED ON
COURSE OF DISEASE LOCATION OUTPUT IMPAIRED FUNCTION

Systolic Fallure
Diastolic Fallure

Left-sided Heart Low-output Heart

Acute Heart Failure |
Failure Fallure

Chronic Heart Right-sided Heart High-output Heart

Fallure Failure

Fallure

Biventricular Heart

Fallure



DISEASED MYOCARDIUM

Ischaemic heart

Myccardial scar

disease Myocardial stunningfhibernation
Epicardial coranary artery disease
Abnormal coronary microcirculation
Endodhelial dysfunction
Toxic damage Recreational subswance abuse Alcohol, cocaine, amphetamine, anabolic stercids.

Heavy metals

Copper, iron, lead, cobalc

Medications

Cytostatic drugs (e.g. anthracyclines), immunomodulating drugs (e.g. interferons monoclonal
antibodies such as trastuzumab, cetuximab), antidepressant drugs, antiarrbythmics, non-stercidal
anti-Inflammmarory drugs, anaesthetics.

Radiation

Imimune-mediated
and inflammatory
damage

Relaved to infection

Bacreria, spirecchaetes, fungi, protozoa, parasives (Chagas disease), rickertsiae, viruses (HIV/IAIDS).

Mot related to infection

Lymphocytic/giant cell myocardits, autcimmune diseases (e.g. Graves” disease, rbreumartoid
arthrits, connective tissue disorders, mainly systemic lupus erythematosus), hypersensitivity and
easinophilic myocarditis (Churg—Strauss).

Infiltration Related to malignancy Direct infiltrations and metastases.
Mot related o malignancy Amyloidosis, sarcoidosis, haemochromarosis (iren), ghroogen storage diseases (e.g. Pompe disease),
lysosomal storage diseases (e.g. Fabry disease).
Metabolic Harmanal Thyroid diseases, parathyroid diseases, acromegaly, GH deficiency, hypercortieclaemia, Conn's
derangements disease, Addison disease, diaberes, membaolic syndrome, phaeochromocyvoma, pathologies relaved
to pregnancy and peripartum.
Mutriticnal Deficiencies in thiamine, L-carnitine, selenium, iren, phosphates, caleivm, complex malnutrition

{e.g. malignancy, AIDS, ancrexia nervosa), obesity.

Genetic abnormalities

Diverse forms

HCM, DM, LY non-compaction, ARVC, restrictive cardiomyapathy (for details see respective
expert documents), muscular dysoraphies and laminopathies.

ABNORMAL LOADING CONDITIONS

Hypertension

Valve and Acquired Miral, acrtic, tricuspid and pulmonary valve diseases.

mr:efﬂm Congenical Adrial and venericular septum defects and others (for detils see a respective expert document).
Pericardial and Pericardial Constrictive pericarditis

endormyocardial Pericardial effusicn

pathologies Endomyocardial HES, EMF, endocardial fibroelastosis.

High cutput states Severe anaemia, sepsis, thyrowoxicosis, Paget's disease, arveriovenous fistula, pregnancy.

Volume overload Renal failure, iatrogenic fluid overload.

ARRHYTHMIAS

Tachyarrhythmias Adrial, ventricular arrhythmias.

Bradyarriwthmias

Sinus nede dysfuncticns, conduction disorders.
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CARDIOPATIA ISQUEMICA
PRIMER DIAGNOSTICO
ETIOLOGICO

Before Dunng After
Ischemia Ischemia Ischemia

R (‘ | A
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Anatomia
patologica del
corazon



Sin deterioro de la funcion sistolica

&

Con deterioro de la funcion sistolica
Dilatada
Con diametros conservados
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Miocardiopd

Has

Sistolica Dilatado Disminuida | Normal
Disminuido
Diastolica Reducido Normal Aumentado
Diastolica Normal Normal Normal
Reducido Disminuida | Aumentado

Dilatado I S




** Por término medio el corazon
pesa unos 325 gramos en el
hombre y unos 275 gramos en
la mujer.

 El tamafio y peso del corazon
varia considerablemente
dependiendo de la edad, el sexo , la
altura del sujeto , la grasa
epicdrdica y el estado de nutricion
general.

HOMBRE

MUJER

rafael.porcile@vaneduc.edu.ar
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Lefinitivraes
a. Dloratoreo del T2
b. Dlortoreo de la cardotozacidad por antraciclins

Fosihles
¢. Detectdn v mortoreo de miocarditis
d. Dispndstico de miocardopatias secundarias
e, Diferenciacidn entre miocardiopatisas rastrictirs:
plee) dLp m e T
f. Cardiomiopatia hipertrdfica
g. Diapndstico de endomiocardiofbrosis

Ledosos
h. Taquiarmitmias ventriculares siv disprdstico
preciso ¥ resistente al fratamiento meadida
1. Rindrome de immurnodeficiencia adquinndga™
1. Formulacidn de un prondstion en las
miocardiopatias dilatadas idiopaticad

rafael.porcile@vaneduc.edu.ar




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 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 Ila C
are uncertain

When coronary ischemia may be contributing to HF, coronary arteriography

Ila C

Endomyocardial biopsy can be useful in patients with HF when a specific
diagnosis is suspected that would influence therapy

Routine use of Ivasive hemodynamic monitoring 1S not recommended In
normotensive patients with acute HF

Endomyocardial biopsy should not be performed in the routine evaluation of
HF

rafael.porcile@vaneduc.edu.ar
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Definicién de ICFEr € ICFEp

ICFEr definida Incierta ICFEp definida
(FEVI <40%) (40% <FEVI <50%) (FEVI 250%)
50 % 14 % 36 %
0% 20% 40% 60% 80% 100%

Proporcion de pacientes

ICFEp: insuficiencia cardiaca con fraccion de eyeccion preservada; ICFEr: insuficiencia cardiaca con fraccion de eyeccion reducida; FEVI: fraccion de eyeccion ventricular
izquierda
Steinberg et al. Circulation 2012;126:65-75

rafael.porcile@vaneduc.edu.ar






La ICFEp vy la ICFEr se asocian con niveles de mortalidad
similarmente altos

— ICFEp (FEVI 250%)
@©
._g 0,6
o
g L
° 04
Q=255
0=0,03
0 T T T T 1
0 1 R 4 5

IC: insuficiencia cardiaca; ICFEp: insuficiencia cardiaca con fraccion de eyeccion preservada; ICFEr: insuficiencia cardiaca con fraccion de eyeccion reducida; FEVI: fraccion de eyeccion
ventricular izquierda; EE. UU.: Estados Unidos de América

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

rafael.porcile@vaneduc.edu.ar



¢ Que pacientes
con Insuficiencia
cardiaca 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.

rafael.porcile@vaneduc.edu.ar









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

Tres sub grupos fenotipicos

1) Menore de 65 afios , bap bajo, i

voritriculae- fgve

2) Obesidac, congestion conw y
resistencia vasculares pulmonares elevag

3) Mayores de 65 , bap elevado, insufic
renal

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

e

American

Heart
Association.

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



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

1.00
Log-rank P<0.0001
S
> 2 o
O _qc> 0.75 ]
Yo g
© o
O
()
E2 0507
S 4 —_
$S
-
2 0.251
¥ o Pheno-group #1 l-
Pheno-group #2
Pheno-group #3
0.00
1 I 1 1 1
0 10 20 30 40
Follow-up time (months
Number at risk P ( )
Pheno-group #1 122 90 57 31 6
Pheno-group #2 133 72 42 24 6
Pheno-group #3 142 65 29 12 3

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

d American
Heart
Association. 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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Fue redactado en el antiguo Egipto, cerca del
aflo 1500 antes de nuestra era; esta fechado
en el aio 8.° del reinado de Amenhotep I, de

la dinastia XVI 1.

“When his Heart is affllcted
fand has tasted SE e MESSE

! behold his Heartiis closed
lintfandidarknesslisiinthis
body because ofianger
whiich™is eatingup;hisiHeart.”
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Escuchando y tocando al paciente
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odified Framingham Criteria

!; Diagnhosis for Heart Failure

Major criteria

Neck vein distension
Orthopnea
Cardiomegaly on CXR
CVP > 12 mm Hg

Left Ventricular
dysfunction on EKG

Weight loss
Acute pulmonary edema

03/17/11

Minor criteria

Bilateral ankle edema
Night cough
Dyspnea on exertion
Hepatomegaly
Pleural effusion

Tachycardia (> 120
beats/min)

45

rafael.porcile@vaneduc.edu.ar



Clinical profiles of patients with heart failure based on the presence/absence of congestion
and/or hypo perfusion.

CONGESTION (-) CONGESTION (+)
Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema
Jugular venous dilatation
Congested hepatomegaly
Gut congestion, ascites
Hepatojugular reflux

HYPOPERFUSION (-)

WARM-DRY WARM-WET

z=

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Mental confusion
Dizziness

Narrow pulse pressure

COLD-WET

COLD-DRY

7

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.

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 EU[E} edn
Society of Cardiology 2016. All rights reserved. For permissions please email:
journals.permissions@oup.com.

Heart Journal
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SIGNOS INSUFICIENCIA CARDIACA

CARDIOVASCUI.ARES PULMONARES

Distension de las venasdel | «  Estertores crepitantes

cuello + Roncus ABDOMINALES
* Reflujo hepatoyugular * Frote pleural o Ascitis
* Cardiomegalia ¢ Sibilancias + Hepatomegalia/esplenomegalia
* Chogue apexiano *  Derrame pleural + Pulso hepatico
* Latidos toracicos * Ruidos abdominales disminuidos
* Ritmo de galope - -
+  Soplos (insuficiencia SISTEMICO NEUROLOGICO

mitral- tricuspide- * Acrocianosis * Anomalias del estado

pulmonar) ¢+ Edema mental
* Primerysegundo ruidos |+ Aumento de peso |

disminuidos (edema)

* Perdidade peso
(caquexia)




Right-sided
CHF
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El
ecocardiograma
en Insuficiencia
cardiaca



Ecocardiograma | v i‘

¢ Confirmar o descartar s
diagnostico

* Sistdlicay/o
diastolica

e Etiologia

¢ Severidad

* Diagnosticos
diferenciales
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Acta Colomb Cuid Intensivo, 2015;xxx(xx): xxx=xxx

Acta Colombiana de

Cuidado Intensivo

www.elsevier.es/acci

ORIGINAL

Ecografia pulmonar para la valoracion del agua
pulmonar extravascular en el seguimiento de
pacientes con edema pulmonar en ventilacion
mecanica: estudio piloto

Ricardo Ardila-Castellanos?®*, Victoria Garcia-Velasquez®, Kevin Hurtado®
y Francisco Naranjo®

2 Internista, Neumdloego, Intensivista, Epidemidlogo, Clinica FOSCAL, Universidad Auténoma de Bucaramanga, Bucaramanea,
Santander, Colombia

b Obstetra-Intensivista, Clinica FOSCAL, Bucaramanga, Santander, Colombia

© Residente de Radiologia, Clinica FOSCAL, Universidad Auténoma de Bucaramanga, Bucaramanga, Santander, Colombia

4 Internista, Neumdlogo, Intensivista, Coordinador de la Unidad de Cuidados Intensives de Adultes, Clinica FOSCAL,
Universidad Auténoma de Bucaramanga, Bucaramanga, Santander, Colombia

Recibido el 27 de septiembre de 20153; aceptado el 29 de octubre de 2015

PALABRAS CLAVE Resumen

Ultrasonido Antecedentes: El agua pulmonar extravascular (EVLW) es la cantidad de agua que esta contenida
pulmonar; en los pulmones, fuera de la vasculatura pulmenar, y que corresponde a la suma de los liquidos
Edema pulmonar; intersticial, alveolar, intracelular y linfatico, Algunos estudios han demostrado la utilidad de
Agua pulmonar la ecografia pulmonar para la medicion indirecta del EVLW. Se plantea un estudio piloto para
extravascular evaluar la correlacion de la medicion del agua pulmonar entre la ecografia pulmonar y el método

de termadilucian transpulmonar en pacientes en ventilacidn mecanica invasiva con diagnastico
establecido de edema pulmonar.

Disefio: Estudio piloto doble enmascarado de evaluacion de tecnologia diagndstica por muestreo
transversal durante un periode de & meses, que compara la ecografia pulmenar con la terme-
dilucion transpulmonar por la técnica PICCO™ para el seguimiento de pacientes en ventilacion
mecanica con edema pulmonar,

Resultados: Veintidos mediciones de ecografia pulmonar con su correspondiente evaluacion
por termodilucidn transpulmonar. Se encontré una correlacion entre el numero de «cometas
pulmonares= (lineas B) y el EVLW, r=0,61 (p=0,002).

Conclusidn: Existe una correlacion positiva entre el valor del EVLW vy el conteo de «cometas
pulmaonaress por ecografia en los pacientes con diagnostico ya establecide de edema pulmonar
en ventilacién mecanica.

© 2015 Asociacion Colombiana de Medicina Critica y Cuidado Intensivo. Publicado por Elsevier
Espana, 5.L.U. Todos los derechos reservados.

* Autor para correspondencia.









L a prueba se considera positiva si se observan
al menos 3 “lineas B” en cada espacio
estudiado, con artefactos multiples y difusos

de distribucion bilateral

Ecografia pulmonar normal con una unica “linea
B
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Normal Lung
few Comet Tails in
the lower lung zone

Acute pulmonary
edema closely spaced
comet-tail artifacts

Diffuse interstitial
fibrosis comet-tail
artifacts are 7 mm apart
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EUROPEAN
SOCIETY OF
CARDIOLOGY®

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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Symptoms

Signs

Typical

More specific

Breachlessness

Orchopnoea

FParcxysmal nocturnal dyspnoea
Reduced exercise tolerance
Fatigue, tiredness, increased time
o recover after exercise

Ankle swelling

Elevated jugular venous pressure
Hepatojugular reflux

Third heart sound (gallop rhythm)
Laterally displaced apical impulse

E
S
C

UROPEAN
DCIETY OF
ARDIOLOGY®

Less typical

Less specific

MNocournal cough
wwheezing
Blocated feeling
Loss of appetite
Confusion (especially in the
elderly)
Depression
Palpitations
Dizziness
Syncope
Bendopnea®

Wweight gain (&2 kgfweelk)
Weight loss (in advanced HF)
Tissue wasting {cachexia)
Cardiac murmwr

Peripheral cedema (ankle, sacral,
scrotal)

Pulmonary crepitations

Reduced air entry and dullness to
percussion at lung bases (pleural
effusion)

Tachycardia

Irregular pulse

Tachypnoea

Cheyne Stokes respiration
Hepatomegaly

Ascives

Cold extremities

Oliguria

MNarrow pulse pressure

rafael.pordile@vaneduc.edu.ar




PATIENT WITH SUSPECTED HF=
(non-acute onset)

!

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (MI, revascularization)
History of arterial hypertension
Exposition to cardiotoxic drug/radiation

Use of diuretics EUROPEAN

Orthopnoea / paroxysmal nocturnal dyspnoea

practice

SOCIETY OF
2. Physical examination: @
2 F CARDIOLOGY
Bilateral ankle cedema
Heart murmur
Jugular venous dilatation
Laterally displaced/broadened apical beat
3. ECG:
Any abnormality
s All absent
: =1 present l
1
1
AN an ' NATRIURETIC PEPTIDES
of natriuretic i No HF unlikely:
tid t ti I =
e e e | - NTproBNP =125 pg/mi
= - BNP =35 pg/mL diagnosis
1
1
1 Yes
1
v

Normal®<

ECHOCARDIOGRAPHY

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment

rafael.porcile@vaneduc.edu.ar



PATIENT WITH SUSPECTED HF=
(non-acute onset)

!

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (MI, revascularization)
History of arterial hypertension
Exposition to cardiotoxic drug/radiation

Use of diuretics EUROPEAN

Orthopnoea / paroxysmal nocturnal dyspnoea
SOCIETY OF

2. Physical examination: CARDIOLOGY®

Rales

Bilateral ankle cedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality
All absent

=1 present l

Assessment

. . NATRIURETIC PEPTIDES
of natriuretic

HF unlikely:
peptides not routinely e consider other
done in:clinical * NT-proBNP =125 pg/mL 8 1

= BNP =35 pg/mL diagnosis

practice

[ ]
1
i
i
1
i
1
1
1
1
i
1 Yes
1
v

ECHOCARDIOGRAPHY

Normal®<

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment

rafael.porcile@vaneduc.edu.ar
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l_os factores pronosticos

» Clase funcional

* Fraccion de eyeccion
« Consumo de oxigeno
* Hiponatremia

* biobarcadores



l_os factores pronosticos

* Clase funcional
 Fraccion de eyeccion
e Consumo de oxigeno
e Hiponatremia

e biobarcadores



¢, Cuantos pacientes
en hay en cada
clase en promedio
con el esquema
actual de
tratamiento?



CHF PATIENT POPULATION BY NYHA

CLASS

Class 1

No limitations of physic
activity

Class 11

@ENAY
Class 111 240 K Class |
120 M (5%) 1.68 M

(25%) (35%)

Slight limitations of

physical

activity

Class 111

Marked limitations of

physical

activity

Class 1V

_ Inability to carry out
Class II physical
1 68 M activities without
(35%) discomfort and/or

symptoms at rest
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il
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O Mortalidad total anual B Relativo de muerte sibita
respecto a la mortalidad total




Disfuncion

cardiaca

HF

EVOLUCION DE LA ICC
AVANZADA

CADA EVANTO
AGUDO GENERA UN
DETERIORO
IRREVERSIBLE .

ADHF

“end stage”
UE Shock

MOF Tlempo
| da Gheorghiades : HF 2007 |




BENDOPNEA

IACC: Hearr Failar TN
014 1w the Amencan College of Cardiology Fosmdagion ISSN JRR
Pablished by Elsevier lex

Characterization of a Novel Symptom
of Advanced Heart Failure: Bendopnea
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Bendopnea is Associated with
Elevated LV Filling Pressures

Pulmonary capillary wedge pressure
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Assessment of bendopnea
iImpact 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 oxigeno

en reposo de un

individuo normal es
alrededor de 250 ml/min

y €n ejercicio intenso
puede aumentar mas de
’

T

10 veces.




La disnea es
sumplemente el
desequilibrio entre el
consumo y el transporte

ey +




Respiratorias
Nerviosas

e Enfermedades obstructivas

e Intersticiopatias * Hemorragia cerebral
* Neumonia * Encefalitis/meningitis
* Atelectasia e Tumores cerebrales

® Derrame pleural
* Cifoescoliosis

* Angustia )disnea suspirosa)

1 4

e Acidosis metabdlica

; Disnea
. Metabdlicas
Cardiovasculares
® Fiebre

* Insuficiencia hepatica

« Pericarditis constrictiva Distension abdominal  EETSgiest e

» Derrame pericardico e Altura/hipoxemia
» Tromboembolia pulmonar * \Visceromegalia * Anemia

» |nsuficiencia ventricular
izquierda
» Estenosis Mitral

e Meteorismo
e Ascitis
® Obesidad

rafael.porcile@vaneduc.edu.ar



Estimula la inspiracion,
acortando la fase
espiratoria e incluso
produciendo apneusis>
Estimulandoal bulbo
raquideo.

Centro de la

Ritmicidad

B PPIRATORY

i jeumotaxic area

A ineustic area

— Sagittal
& plane

TER:

2dullary rhythmicity
2a:

Expiratory area

Tiene un area inspiratoriay
otra espiratoria.

* Inhibicionde la
inspiracion.
* Regulael punto de
apagado de la inspiracio
y consecuentemente el
volumen inspiratorio y la
frecuencia respiratoria.
* Previene la apneusis
(paro respiratorioen
inspiracion)




RECEPTORES CENTROSDE EFECTORES
CONTROL
- T etnperatuss Los misculos que
- Propioceptores de S localizan en; intetvienen e la
articulactones ¥ musculos rEEpL AN,
(indicen s el brazo esta -Protuberencie (fancitn |
flexionada.. ) modificadora) Efector es cualguier céhaly,
- Quuminrrecaptores - Bulbo argano, membro gque
catotideos v aotticos . Cent, Inspir _‘_ teakice v epeoite una
{dm:tm elemmtns e la Cent, Espir accittL
janere v e goeles (funcidn que regla |
fracuencia intensicad de
' la tespiracidn maltnotiar)
pltlrluma.tjr torax [datﬂ rhan ¥ peln
el ruve] de distensicn) Envien e informaciin de
1o e Ligre quehm:e: ulns
afactotes (pot via -
. A ferencies centrales: eferente).
cotteza motora (rohurd ad) Log centros de contol son |
¢ hipotalamo (emocidn) zonas del encefalo, |




Disnhea

Cortex asociativo

Cortex sensorial

‘ Sistema limbico

Tronco cerebral

MEC&HDFFECEDTDI’ES

Quimiorreceptores
medulares

Quimiorreceptores
perifericos




; QUE TIPO DE
DISNEA
TIENE M
PACIENTE?
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ALGORITHM FOR DYSPNEA PATHOPHYSIOLOGY

Respiratory | Carciovasculr
(ias Exchanger Pump Controller Low output Normal output || High output
Pulmonary ambolism || COPD Pragnancy Gongestve heartfalrs || Decondtioning || Anémia
Pheumona Asthma Metabolic acidosis || Myocardial schema || Obesty Hyperthyroidism
Itersttl ung disease | | Kyphoscoloss Gongtrictve pericards | | Diastoll dysfunchion | | Areriovenus shut

Source: Faud AS, Kasper DL, Braunvald E, Hauser 5L, Longo DL, Jameson JL, Loscalzo J:
Hatrison's Principles of Intamal Medicine, 17th Edition: hitps/wuw, accessmedicine, com

Copuright @ The McGrau-Hill Companies, Inc, All nights reserved,




Haemoglobin concentration
Rate of oxygen deivery (! porminate) | /|(0Famoperitn)

(
i ‘ W
00 = €O x (19 x o] x Sa0y +(umuuro))

L \ / N (Amountof dssolved oxygen
(Cardiae output ires por minute) | " inthobood i
‘Haomoglobin oxygen saturation | |For every 1 mnt of xygen

Emmmomd ]mudm!mﬂou fension, 0 00dmofoygen g
haemoglobin: 1.39 ml per gram k(um‘bw.. m)j twmmoommm
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UAI EVALUACION DEL TRANSPORTE DE
OXIGENO

J UNIVERSITAR_[OL
N

0DO2= CaO2XxX VM x 10

VN="520-720 ml/min/m2

HCont. de O2 = (0,003.X.p02)-+ (1,39 X
[Hb] x SO2) mli/dl Disuelto
Unido a la Hb

rafael.porcile@vaneduc.edu.ar



El Ca02 se calcula por la siguiente formula:

(a0, = (Hb x S20, x 1.39)/100 4 (Pa0, x 0,0031)

En [a clinica, a valoracion de DO2 esta expresada en relacion con el peso del

enfermo o conel ASC

DO, (ml/min/kg) = (GC x CaO; x 10)/peso en kg

DO, (ml/min/m?) = IC x Ca0, x 10




El Ca02 se calcula por la siguiente formula:

(40, _(llh.l 540, )1, 39100+ (Pa0y x 00031

En [a clinica, a valoracion de DO2 esta expresada en relacion con el peso del

enfermo o conel ASC

DO, (ml/min/kg) = (GC x CaO; x 10)/peso en kg

DO, (ml/min/m?) = IC x Ca0, x 10
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PEQUENAS

0
MODERADAS
CAIDAS

DE LA
PRESION
ARTERIAL
DE OXIGENO
AFECTAN
MINIMAMENTE
LA
SATURACION

Sats

pO;

rafael .porcile@Uaisalud.com.ar



Disociacion de la Hb. P50

1 P50( D Afinidad) ¥ P50(A Afinidad)

T DPG 3 DPG

I Temperatura l Temperatura
8 pH T pH

| § H+

1 0CO2 L pCO2

Curva a la derecha  Curva a la izquierde




El Ca02 se calcula por la siguiente formula:

(a0, = (Hb x S20, x 1.39)/100 4 (Pa0, x 0,0031)

En [a clinica, a valoracion de DO2 esta expresada en relacion con el peso del

enfermo o conel ASC

DO, (ml/min/kg) = (GC x CaO; x 10)/peso en kg

DO, (ml/min/m?) = IC x Ca0, x 10




El Ca02 se calcula por la siguiente formula:

Ca0y= (Hox Sa0,(1.3) ‘I((H(PaO C0.0031)

En [a clinica, a valoracion de DO2 esta expresada en relacion con el peso del

enfermo o conel ASC

DO, (ml/min/kg) = (GC x CaO; x 10)/peso en kg

DO, (ml/min/m?) = IC x Ca0, x 10







1 mg de
hemoglobina

transpotrta 1,39
moles de O2



e Enfermedades obstructivas

Nerviosas

* Intersticiopatias * Hemorragia cerebral

* Neumonia
® Atelectasia

» Encefalitis/meningitis

* Tumores cerebrales
* Derrame pleural e Angustia )disnea suspirosa)

e Cifoescoliosis

Disnea
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EUROPEAN
SOCIETY OF
CARDIOLOGY®

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



Recommendations | Class® [ Level ® |

The following diagnostic teste are recommended/should be considered for initial assessment of a patient with newly diagnosed
HF in order to evaluate the patient’s suitability for particular therapies, o detect reversible/treatable causes of HF and co-
morbidities interfering with HF:

- haemoglebin and WEBLC <

- sodium, potassium, urea, creatinine (with estimaced GFR)

= liver function tests (bilirubin, AST, ALT, GGTF)

- glucose, HbAlc

- lipid profile

-TsH

- ferritin, TSAT =TIBC

- natriuretic peptides

Additional diagnostic tests aiming to identify other HF aeticlogies and comorbidities should be considered in individual
patients with HF whemn there is a clinical suspicion of a particular pathology (see Table 3.4 on HF aeticlogies).

A 1 2-lead ECG is recommended in all patients with HF in order to determine heart rhythm, heart rate, QRS morphology, and
QRS duration, and to detect other relevant abnormalities. This infermation is needed to plan and monitor treatment.

Exercise testing in patients with HF:
- is recommended as a part of the evaluation for heart transplantation andf/or mechanical circulatory support
(cardicpulmonary exercise testing);
= should be considered to optimize prescription of exercise training (preferably cardicpulmonary exercise testing);
- should be considered to identify the cause of unexplained dyspnoea (cardiopulmonary exercise testing).
- may be considered to detect reversible myocardial ischaemia.

Chest radiography (X-ray) is recommended in patients with HF to detect/exclude alternative pulmonary or other diseases,
which may contribute to dyspnoea. It may also identify pulmonary congestion/ocedema and is more useful in patients with
suspected HF in the acute setting.

Right heart catheterization with a pulmonary artery catheter:
- is recommended in patients with severe HF being evaluated for heart transplantation or mechanical circulatory support

- should be considered in patients with probable pulmonary hypertension assessed by echocardiography in order to confirm
pulmonary hypertension and its reversibilicy before the correction of valve/structural heart disease;

- may be considered in arder to adjust therapy in patients with HF who remain severely sympromatic despite initial
standard therapies and whose haemodynamic status is unclear,

EMB should be considered in patients with rapidly progressive HF despite standard therapy when there is a probability of a
specific diagnosis which can be confirmed only in myocardial samples and specific therapy is available and effective.

Thoracic ultrasound may be considered for the confirmation of pulmonary congestion and pleural effusion in patients with AHE

Ultrasound measurement of inferior vena cava diameter may be considered for the assessment of wolaemia status in patients with HE
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I_os factores pronosticos

» Clase funcional
 Fraccion de eyeccion
« Consumo de oxigeno

e Hiponatremia
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All Cause Mortality, percent
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I_os factores pronosticos

» Clase funcional
 Fraccion de eyeccion
e Consumo de oxigeno

e Hiponatremia
e biobarcadores



CONSUMO DE OXIGENO V0?2

Tabla n.® 2 (lasificadon funcional de Weber porlaprueba .

CONS de esfuerzo cardiopulmonar™ e OXIgENo
que Iz | el aporte
de ox Gme |  Gravedad VO, pico | VO,enelUA | Indice cardiaco  |re venosa
(R02)° (mL/&kg/min) | (mL/Aka/min) (L/min/m?)

A Ninguna o leve = 20 > 14 | d

B Leve amoderada 16-20 11-14 6-8 05 te‘“ 05

C Moderadaa grave 10-15,9 8-10,9 4-59

[} Grave 6-9.9 5-1,9 2-39

E Muy grave < h <5 <

VOZ V0, max =consumo pico de oxigeno; VO, en UA= consumo de oxigeno en el umbral anaerabio.

V02 < GCXC&OZ s GCXCVOZ
VOZ - G.C. X D(a“V) 02
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.Que ES EL
CONSUMO DE
OXIGENO?7g %




Yo

Accumulated Survival,

Maximum VO, <14 mL/minkg Maximum Lean VO, <19 mL/min/kg

>14 | -
| | >19
80- o
<14
! <19
'5[1‘ :
40- |
P<.066 " P=001
201 |
n | I I | | I | | i | I I | | | | |
0 5 101520 2530 3540 0 5 10 15 20 25 30 35 40

Months to the Event




Stage D Heart Failure

(SHFS or HFSS 50% survival <1 yr, Persistently Elevated BNP, Low V02 Max)
Establish goals of care, living will, and health care proxy

Transplant Candidate?

(under 70, no end organ damage, no significant co-morbidities)

N

AICD? - Consider changing settings Refer to transplant center
depending on patients wishes Possible LVAD as bridge to
Assess pain control, screen for depression transplant
Palliative care consultation
Consider hospice

Consider home inotropes
Consider LVAD destination Rx



AHA/ACC

ABSOLUTE INDICATIONS IN APPROPRIATE PATIENTS

1. For hemodynamic compromise due to HF
- Refractory cardiogenic shock
- Documented dependence inotropic support jy * e s aui
- p-VO2 <10 mL/kg per min

2. Severe symptoms of ischemia that consistently limit routine activity and are not
amenable to coronary artery bypass surgery or percutaneous coronary intervention.

3. R%gg{.rent symptomatic ventricular arrhythmias refractory to all therapeutic
modallties

¢ Peak VO2?

RELATIVE INDICATIONS:
Peak V02 of 11 1o 14 mL&kg per minute (or 55 percent predicied) and magor kmitation of the patients dally activities
Recurrent unstable ischemia not amenable 1o other intervention

Recurrent instabdity of fiukd baiance renal function not due 1o patient noncomplance with medical regimen

INSUFFICIENT INDICATIONS:
Low left ventricular ejecton facton
History of Junctonal class |l or IV symptoms of HF

Peak VO2 greaterthan 15 mLU/kg per minute (or greater than 55 percent predicied) without other indications
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A PROPOSITO....




¢;Que implica la
hiponatremia en
Insuficiencia
cardiaca??




Prevalence of Hyponatremia in HF

» Hyponatremia (serum sodium < 135 mEg/L) is
common in patients hospitalized with HF.

Patients (%)

QPTIME ACTIV OPTIMIZE-HF ESCAPE EVEREST

HF = heort fallure Klein L, et al. Creulotion, 2005;111:2454-2460; Ghearghiade M, ¢t al,
JAMA, 2004,291:1963-1971; Gheorghiade M, et al. Eur Hieart J,
2007;28:980-988; Gheorghiade M, et al. Arch intern Med. 2007
:167F:1998-2005; MA Konstam, personal communication, October 2011



ACTIVATION OF
SYMPATHETIC
NERVOUS SYSTEM

ACTIVATION OF
RENIN-ANGIOTENSIN
SYSTEM

VASOCONSTRICTION
INCREASED HEART RATE
INCREASED CONTRACTILITY

INCREASED MYOCARDIAL
OXYGEN DEMAND

WATER AND SODIUM
RETENTION

SAMSCA NOT INDICATED

VASOCONSTRICTION
THIRST

ALDOSTERONE SECRETION

WATER AND SODIUM
RETENTION

SAMSCA NOT INDICATED




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(T): Meta-Analysis Global
Group In Chronic heart fatlure (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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» Clase funcional

* Fraccion de eyeccion
« Consumo de oxigeno
* Hiponatremia
 biobarcadores



Exémen fisico, radiografia del tdrax, ECG, BNP o NT-proBNP

BNP < 100 pg/ml po/mi BNP > 500 pg/mi
NT-proBNP < 300 pg/mi lll'-proﬂll’m-impml NT-proBNP > 1800 po/mi

Sospecha Clinica de IC
actual o pasada

10 muv nrahahle (QR94)
™ N, N WA
. ...," s _' l': I'“‘~ A-A‘_‘»LA"\'."\-‘hqy-\‘) "




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 B Acute I1b 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

I1b




Sospecha de IC por la presencia de signos y sintomas

'

Valorar la presencia de cardiopatia con ECG,
radiografiade torax y péptidos

I

Pruebas anormales

I

Pruebas normales. IC
improbable

Ecocardiograma o RM si disponible

I

Pruebas anormales

!

Valorar la etiologia, el grado, los factores precipitantes
y el tipo de disfuncion cardiaca

|

>

Normal. IC improbable

Estudios
adicionales,
si proceden

Eleccion del tratamiento 4




RESEARCH ARTICLE

f Heart Failre

@ European Journal o

poan e
dot 10.1002/ejv 561

Insights into the importance of the
electrocardiogram in patients with acute heart

failure

Pishoy Goudal, Paul Brown’, Brian H. Rowe?, Finlay A. McAlister'3.4 and
Justin A. Ezekowitz1,5*

GOUR Cestre, Universiy of Alberts




Table 1 Baseline characteristics

Baseline electrocardiogram
Normal (n = 61) Abnormal (n = 755) Povalue
Demographics
Ago (yrs) 13 (6182) 17 (67+85) o0
Malo, % UM 420 (55 4) 00160
Comorbidities, %
Hyperteniion W 50 (155) 06438
Diabetes melitus 36 (600) 0 (362 0.0008
Previous CAD 0(508) 400 (53) 07069
Atrial fbrillaon s 408 (54.0) <0001
Current smoker 1{115) 1(12)) 10000
Devico
Ary dovice 1)) M4 00019
CAT 0(00) 1A
ICD 0(00) 47(218)
Pacemaker 1) 103 (47.5)
Physical examinanon

Hoart rate, b 82 (68-100 B4 (70-103 03060



Cinco minuctos




Normail otage B Hr olage L nr olage L Hr SQpk
(ASLVD) NYHA lI-lll NYHA IV
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LV Pressure
| |
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o afde

STAGE A
At high risk for HF but

STAGE B
Structural heart disease
but without signs or
symptoms of HF

GE C

Structural heart disease . STAGE D

with prior or current i Refractory HF
symptoms of HF

without structural heart
disease or symptoms of HF

r————eodh e anee

e.g., Patients with:
* HTN

o Atherosclerotic disease

e.g., Patients with: Pati ith:
o o] i . ] Refract e.g., Patients with:
" * Previous MI e.g., Patients with: efractory
. ObeSIty_ Structural heart « LV remodeling including Development of symptoms of HF { ® Marked HF symptoms at
e Metabolic syndrome

* Known structural heart disease and ;
disease LVH and low EF symptoms of HF 4 o I S e S at rest, despite rest -
or * Asymptomatic valvular . Recqrrent hospitalizations
disease despite GDMT

Patients

e Using cardiotoxins

« With family history of
cardiomyopathy

THERAPY THERAPY THERAPY
Goals Goals Goals



New ACCF/AHA
Classification System

1-Year Mortality
Refractory,
aren ood
>50% recurrent

hospitatizations

150/0"300/0 Structural heart disease,

prior or current symptoms

SO/O' 100/0 Structural heart disease, asymptomatic:
left ventricular hypertrophy, myocardial infarction,
low LVEF, dilatation, valvular disease

tension, atherosclerotic disease, diabetes mellitus, coronary artery disease,
family history, cardiotoxic drugs

High-risk patients with no structural or symptomatic disease: hyper-
20/0-30/0 8 p yp

Hunt SAet al J Am Coll Cardiol 2009 53 el-e90



T rastornos
neurocognitivos como
expresion de
Insuficiencia cardiaca



El hlpocampo es a.m

para dar a oq
sentido de r
secuencia.

n ortante

rafael.porcile@vaneduc.edu.ar


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

El hlpocampo es almportante
1‘,

secuencia. w...,” 5

i InsecUghcia descenso

El estrés tlené 3.

en el hlpocamp ;ﬁ es (: ptores de la
serotonina, tamb %ﬁ la I'a region

CA3 del hlpocampo y dafic en Ia memoria.

El factor neurotrépico ¢ ado 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
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Figure: Right hippocampus tracing from a emale H and an
age- and gender-matched control
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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
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Dynamic changes and prognostic value of pulmonan
congestion by lung ultrasound in acute and chronic

heart failu

re: a systematic review

European Journal of Heart Failure (2017) 19, 1154-1163 RESEARCH
ARTICLE doi:10.1002/ejhf.839

Lung ultrasound findings change rapidly in response to

HF therapy. This tec

nnigue may represent a useful and

non-invasive methoo

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.



Recommendations Class® | Level ®

TTE is recommended for the assessment of myocardial structure and function in subjects with suspected HF in order to establish
a diagnosis of either HFrEF, HFmrEF or HFpEE

TTE is recommended to assess LVEF in arder to identify patients with HF who would be suitable for evidence-based
pharmacological and device (ICD, CRT) treatment recommended for HFrEFR

TTE is recommended for the assessment of valve disease, right ventricular function and pulmonary arterial pressure in patients with
an already established diagnosis of either HFrEF, HFmrEF or HFpEF in order to identify thoze suitable for correction of valve dizease.

TTE is recommended for the assessment of myocardial structure and function in subjects to be exposed to treatment which
potentially can damage myocardium (e.g. chemotherapy).

Crther techniques (including systolic tssue Doppler velocities and deformation indices, i.e. strain and strain rate), should be
considered in aTTE protocol in subjects at risk of developing HF in arder to identify myocardial dysfunction at the preclinical stage.

CMR is recommended for the assessment of myocardial structure and function (including right heart) in subjects with poor
acoustic window and patients with complex congenital heart diseases (taking account of cautions/contra-indications o CTHMR).

CMPR. with LGE should be considered in patients with dilared cardiormyopathy in order to distinguish between ischaemic and non-
izchaemic myocardial damage in case of equivocal clinical and other imaging data (wking account of cautions/contra-indications to CHR).

CMPR. is recommended for the characterization of myocardial tissue in case of suspecred myocarditis, amyloidosis, sarcoidosis,
Chagas disease. Fabry disease non-compaction cardiomyopathy, and haemochromatosis (taking account of cautions/contra-
indications to CTMR).

Mon-invasive stress imaging (CMR, stress echocardiography, SPECT, PET) may be considered for the assessment of myocardial
ischaemia and viabilicy in patients with HF and CAD (considered suitable for coronary revascularization) before the decision on B
revascularization,

Invasive coronary angiography is recommended in patients with HF and angina pecrtoris recalcivrant to pharmacelogical
therapy or sympromatic venwicular arrbythmias or aborved cardiac arrest (who are considered suitable for potential coronary
revascularization) in order o establish the diagnosis of CAD and its severicy,

Invasive coronary angiography should be considered in patients with HF and intermediate to high pre-test probabiliy of CAD and
the presence of ischaemia in non-invasive stress tests (who are considered suitable for porential coronary revascularization) in
order vo establish the diagnosis of CAD and its severicy.

Cardiac CT may be considered in patients with HF and low to intermediate pre-test probabilicy of CAD or those with equivocal
non-invasive stress tests in order to rule out coronary artery stenosis,

Reassessment of myocardial structure and function is recommended using non-invasive imaging:
- in patients presenting with worsening HF symptoms (including episodes of AHF) or experiencing any other
important cardiovascular event;
- in patients with HF who have received evidence-based pharmacotherapy in maximal tolerated doses, before the decision on
device implantation (ICD, CRT);
- in patients exposed to therapies which may damage the myocardium (e.g. chemotherapy) (serial assessments).






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

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 I C
cardiac function, or for consideration of device therapy

Noninvasive imaging to detect myocardial ischemia and viability is

reasonable in HF and CAD lla ¢
Viability assessment is reasonable before revascularization in HF patients la B
with CAD

Radionuclide ventriculography or MRI can be useful to assess LVEF and la c
volume

MRI is reasonable when assessing myocardial infiltration or scar la B

Routine repeat measurement of LV function assessment should not be B
performed

rafael.porcile@vaneduc.edu.ar



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 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 I c
IS reasonable
Endomyocardial biopsy can be useful in patients with HF when a specific la c
diagnosis is suspected that would influence therapy
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




Dispositivos
Implantadles para en
monitoreoy
diagnostico de la
Insuficiencia
cardiaca
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Chronicle™ : Monitor Hemodinamico
Implantable (Medtronic, Inc.)
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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
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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 Fallure
(REDUCENhf) Trial

Congestive Heart Failure
Volume 17, Issue 5, pages 248-254, September/October 2011



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
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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
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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






OPTILINK HF STUDY DESIGN

|

day 3-21
Enrollment after implant
R 1:1
Access arm

Follow up
6 Months
every 6 Months

Access arm:
guided,
No audible alert for fluid retention

Control arm:
Standard clinical assessment,
No alert for fluid retention

Risk stratified:
NYHA 11 vs. I,
Ischemic vs. Non-Ischemic,
Atrial Fibrillation,

Primary vs. Secondary Prevention (VT/VF
before Implant)



OPTILINK HF: PRIMARY ENDPOINT:
ALL-CAUSE DEATH OR CV HOSPITALISATION
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Months since Randomisation

Number at risk
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Intervention 505 361 310 183 94 80 58 35
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Conclusions

OptilLink HF did not show superiority of a specific intra-
thoracic impedance and telemedicine-based heart failure
disease management strategy over standard clinical
assessment.

Telemonitoring depends upon multiple factors, successful
transmission, subsequent intervention/medical action, and

patient adherence.

These latter obstacles need to be overcome.
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