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Muerte subita

Muerte subita:

Muerte subita cardiaca :




Muerte subita no cardiaca
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Grafico N* 3: Distribucién etaria de las muertes sGbitas

de origen neuropatologico
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Fuente: Cuadro N° 4

Grafico N° 1 Tasas de muerte subita de origen
neuropatolégico 1998-2006

Figura 5:

Fuente: Cuadro N° 2

41,70%

Grafico N° 2: distribucion porcentual por género de las muertes
stbitas de origen neuropatoldgico

58,30%

Hematoma intraparenquimatoso de origen
hipertensivo

Imagen cortesia del Dr. Radl Bonilla Montero,
neuropatdlogo del Departamento de Medicina
Legal — OlJ.

Fuente: Cuadro N° 3

Gréfico N° 7: Distribucion porcentual de casos segin mes del aiio
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CaUSEs oddar &g, male sex. yparlipidammia,
smoking. hyperteansion, diabetes

v
3
C oG ary =
athercsclorosis ——— &
Garatic factors, Ganatic factors, .
Frypartension infoction, othars -
Primary alectrical Hypartrophic Dhikabod Chronsc Acule plaque
and gonetsc cardiomyapathy cardiomyyapaiby ey adddisl acar cdosrakylizalson
i n-channael ch e By raptude, fissure,
abnormalities, anfarctsnn harmorrhage,
vkl or thirom bosis

Cangerital haart

disomsa, of o -:' 3
Ck, THET. 7]
~— i

Triggers of cardiac arrast:
transient ischemaa, hemodynamic fluctuations, neurccardiovascular influences, ermyraonrmental faciors

¥ ¥ ¥ * ¥

Suddern Death

Typical squence of alectrical avens:

Sinus rhythm Yantricular 1achycardia Ventricular fibrillation Asystole




PREVALENCIA MS

v Evidencia de aterosclerosis coronaria en 65%
v La mayor parte se considera MS arritmica

v El parametro mas fidedigno de MSC en IC es el
deterioro de la FEY

v En la poblacion general, la incidencia anual de
muerte subita esta en torno al O,1-0,2% anual.

v En grupos de muy alto riesgo, la incidencia anual de
muerte subita puede ser superior al 20-30%

4
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Multi-hit hypothesis of the development of SCD. Heart failure serves to enhance the risk by
the associated alterations in the myocardial substrate and increasing the frequency/intensity
of triggers of malignant arrhythmias.

SCD

risk

Genetic Development of heart  Environmental
predisposition failure factors
Haplotypes that + abnormal repolarization + Drugs, electrolyte
increase and conduction abnorr,nalities
susceptibility to ischemia etc.,
electrical instability, ’
oxidative stress,
thrombosis, etc.

15t “hit” 2nd hjt” 3rd “hit”
T lli G F, and Zipes D P Circulation R h :
28&?35:;54-76??“ Ipes irculation Researc Ameggfnncggﬂ
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Factores de inestabilidad




Cambios Cambios

hemodindmicos electroliticos Miopatias
\ / Aterosclerosis /
Factores ——» Factores Arritmias ¢, Miocardiopatias
funcionales estructurales  familiares”  familiares
Factores Factores
ambientales geneticos

—




Stabie Myocardium :>

Hemodynamic faillure | [+ Autonomic dysfunction

)
I

Hypozemia, acidosis sympathetic stimulation

Electrolytic disorders | |+ Antiarrhythmic drugs

V

Acuie alierations in membrane channels,
cellilar recepiors and effectors, and ioxic pumps

causing ¢leciraphyveiclogical abrarmaliiies

Y

Unstable Myocardium —>

Fig. | — Instability of structurally abnormal rmyocardium through the
interaction of different functional modulators, resulting in ventricular
fibrillation. PYCs — premature ventricular contractions;

W —wentricular fiorillation
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‘Major predictors:

- ventricular dystunction

- nonsustained ventricular tachycardia® on Holter
monitoring/ETT

- sustained ventricular tachycardia

- resuscitation from cardiac arrest

- severe bradyarrhythmia (SND, advanced AV block)
- 8¥ncope
‘Less important predictors:
- late potentials (signal averaged ECG)
- presyncope
*Variables with no prognostic value:

- 13olated ventricular extrasystole (Holter)
- 1solated RBBB

- induction of polymorphic VT or VF on PVS

Variables to be investigated.
- heart rate variability
- QT dispersion



Muerte subita

Causes of Death Annually for all Americans

SuddenCardiac
Arrest 36%




EDAD Y MUERTE SUBITA

10%-25% T
per year
A Advanced heart disease; high risk
— » Ischemic heart disease
= » Hypertrophic cardiomyopathy * Other
= =2
o5 +« Myocarditis
S 0.1% = Congenital heart disease
g per year - Genetic heart disease
= « Idiopathic VF
T General population
Adolescents and >35 years
young adults
0.001%
per year
20 30 40 50 60

Age, years



MS en subqgrupos poblacionales

The New England Journal of Medicine

Group

General population

Patients with high
coronary-risk profile

Patients with pravious
coronary event

Patients with ejection
fraction <35%,
congestive heart failure

Patients with previous
out-of-hospital cardiac
arrest

Patients with previous
myocardial infarction,
low ejection fraction, and
ventricular tachycardia

T T T T T T I T T T
0 5 m 15 20 25 30 0 100,000 200,000 300,000
Incidence of Sudden Death MNo. of Sudden Deaths
(% of group) per Year

Figure 1. The Incidence of Sudden Death in Specific Populations and the Annual Numbers of Sudden Deaths in Those Populations.
Most of the deaths occur in the larger, lower-risk subgroups. Modified from Myerburg et al.@ with the permission of the publisher.




Muerte subita en insuficiencla
cardiaca segun clase funcional
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MUERTE SUBITA EN DEPORTISTAS
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Una patologia que afecta a uno de cada 700.000 deportistas

La prevalencia
entre los atletas es
un tercio menor
gue en

la poblacion
comun.

oS examenes
previenen

95%b de los casos

EL CASO DE PIERMARIO
MOROSINI CONMOVIO
AL MUNDO EN 2012




Antonio Puerta

UN DESENLACE TRAGICO

Lugar y fecha
. ;&'wmwmmm
Sevilla, 26-11-1984 .
: con necrosis deltejido
Altura y peso: '”\m'
(V=) Bnyne | ‘,
) .__*l mm
b Unavez (07-10-2006)  _..en.
\ 1. Durante el partido ante e
Getafe del pasado sébado,
Puerta se desvanecid y,
posteriormente, sufrd varias
amtmias ventriculares,
' debidas a una displasia
En las flas del Sevill, Puprta 0201028 3 una 0Spi
conquists dos Copas de la Mummm
UEFA (2006y2007), una  9¢N¢C0, Que provocaron o
Copa del Rey (2007), una cinco paradas cardiorespira
My- 3. Los graves dafios en el
G cerebro desembocaron en un
fallo multiorgénico y en el
Trayectoria fallecimiento del futbolista
(siempre en el Sevila)

[ Liga i Copa " co"'P'meﬂsj
porada Partidos Goles  Partidos  Goles Partidos  Goles
2003-04 1 0 0 0 - .

e e e
2005-06 17 2 0 R 8 =
2 - . 0 10 0
SO WSS NS o W— S——
Fuente: L'Equipe/Agencias/Elaboracion propia —

TR

-
!
|

Yol 0 e Man. 12
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Cuando por algun CAUSAS

problema cardiaco | gy | o MENORES DE 35 A0S
el nodulo sinusal | - wayormente es consecuencia de una

deja de funcionar enfermedad coronaria congénita
4 de manera reqular..

NODULO SINUSAL
Es el encargado de enviar
l0s impulsos eléctricos

# que provocan los latidos
Miocardopatia hipertrofica 36 2%
Anomalias coranarias congénitas 19 %
Hipertrofia idiopatica ventricular izq. 10 %
.8l coraz6n puede | Coronaria descend. anterior en tinel 9 %

sufrir una fibrilacidn Ruptura de aorta 9 %
ventricular, Estenosis adrtica 4 %
trastorno que impice otras 219

al corazon bombear )
sangre normalmente. EN LOS MAYORES DE 35 ANOS
Ocurre generalmente por una
enfermedad coronaria, producto

N de malos hdbitos
La fibrilacion no
| tratada termina en Ateroesclerosis coronaria 89 %
Uer;:'g?i\'r]:: &\_]\ un paro cardiaco Enfermedad valvular 7 %

Enfermedades no cardiacas 3 %
Arritmias 3 %
FUENTE: FUNDACION CARDIOLOGICA ARGENTINA Miocardiopatia hipertrfica 2 %

\




Sudden cardiac death ]

| 1
—‘ Eﬂl‘ﬂl’lﬂiiﬂl’tEi‘diEEﬂiE \

Cardiom

Congestive heart failure

Conduction disorders

Valvular disorders




Cardiapatia
isquémica

Insuficiencia
cardiaca

Canalopatias

Miocardiopatia
hipertréfica

Wollf
Parkinson-
White

Deasencadenantes

y moduladores

- E

Clinicos: estres,
factares de riesqgo.
arrilmias ambiantalas
Circadianos

Sistema nervioso

autonomo

Sisterna nernvinsa

autdnomo

Alteracion

ionica o metabolica
Famacas
Arrilmias
supraventricularcs

Embolia pulmonar
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psiquico (QT largo}
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Fibrilacion aurncular
oon respuesta

ventricular rapida

—
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Aguda
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+ e
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fibrasis

Dispersion
heterogénea
da la

repolarizacion
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—

Via anomala

de altc riesge

Sindrome

coronario agudo

+

Inestabilidad —
eléctrica.
bloquaa AV

o rolura cardiaca

Taguicardia
venlrcular

sostcnida

Inaslabilidad
aléctrica
Shocic

cardicgenico

Inestabilidad
eléctrica

Inestabilidad

electrica

Inastabilidad

eléctrica

Arritmia
final

Fibrilacien
ventricular,

o bradiarritmia

Fibrilacién

ventricular

Fibrlacion
vantricular
Disociacién EM

(parada cardiaca}

Fibrlacion

vantricular

Fibrlacion

ventricular

Fibrlacion

vantricular

Muerte
subita
cardiaca




Muerte subita y miocardiopatias
Isquemico necrotica

20 -
B Mo CHD

B Angina
B mMyocardial infarction

15 -

10+

Age-adjusted annual rate/ 1000

Women Men
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Miocardiopatia Chagasica

Muerte subita en Enfermedad de Chagas

Torsades del pointes
B Taquicardia ventricular

B Bradiarritmia

Mendoza et al. Arq Brasil Cardiol. 1992
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Muerte Subita - Ritmos

* 4

v Taquiarritmias
-Fibrilacion ventricular (FV)

"«’Avh\f\/\«'*‘\/\/“ VAV \."\./\ ‘-’.\f\lf\.l'ﬂ\J'f.‘v"h\/\/\".\v‘r\-”\a"\".\/\’ ’\\.A/ 5

-Taquicardia ventricular (TV)

s el mwwwwwm

v’ Bradiarritmias —
-Asistolia i =
-Blogueo AV completo i A S ]\ M
3 o = ke T | e a3 it

Disociacion electromecanica
(AESP)




Parametros morfofuncionale s

Factaor
des Eﬂl:Ell:I Enant e
Inest ElI:||I||:IE||:I
ela |::1:r'||::E|
LArr s mia '.n'EI'I'I.'. ricular

maligna

T

Inestabilidad electrica

Riesgo de
complicaciones
postinfarto

Oisf uncian
ventricular = Isquemia
izguierda

/

Clinicos F ECE

Factores Meurohumorales Isquemia residual
Factar Factar
des Enl::E:I::I ENgrt e des EI'II::T Enant e
Oisf uncian Isguemia
ventricular izguierda +
4 FHuewvno
Insuficiencia accident e
cardiaca Ccaorongario .
Factores Factores Estenosis Tr'|:|n'|I:||:|5|_5 4
morfofuncionales clinicos Ccorongaria agregacion

plaquetaria
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MUERTE SUBITA

ISQUEMIA

T ‘Yr." \,‘,; ; | }
5

v
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A Autonomic
Acute strain nervous system

 —

Infarction Arrhythmogenic substrate
oo [ et B
amage

Cardio- = _ —hypertrophy ) A

myopathy —loss of intercellular connections

Ischaemia
Acute coronary events
B
Y
HCM
Na /K
Cytosol ATPase
C-PVT

(_Ankyrin J
ARVC =

Potassium channels Ediras: &6 Sodivm
LT 1,2,5,~7 channel channel
. (SCN5A)
— R Kir 2.x LT 3
AN Kv 4.2/4.3 BBS
R Kv 1.5

—_———— HERG-+MIRP1

—— ——— KvLQT 1 +minK
Membrane - TWIK
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The heart mainly produces ATP through

Glucose oxidation

* Provides 10% to
40% of energy.

* More 02z efficient
pathway

» ATP/02=3

oxidative pathways

Glucose

i
W S

Energy (ATP)

Fatty acids

U4

Fatty Acid B-oxidation

* Provides 60% to 90% of

energy.

« Requires more 02 than

glucose

* ATP/02-2.6




Cardiac disease is closely linked to

impairments in cardiac energy metabolism

1 Anaerobic
glycolysis

{

Cell acidosis

Calcium overload

L

* Increase need of ATP
for homeostasis.

@ ¢ Fatty acids |1 Foty acid

R ol oxidation
% Y% \~ ',‘&\$5§‘7" ‘ @

Y% \p’\_&\ ,,'._ N

\\ - . ? )_ W\'

&\ ,c«,w Acyl coA

Acetyl coA

= cotcumage l

@ lEnergy (ATP) :> Contractile dysfunction



TENSIONPARIETAL=
POSCARGA= CONSUMO DE
OXIGENO

Ley de Laplace 5%



STRESS PARIETAL

ISQUEMIA

LSy, gl o)
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*+ HIPOXIA
 +HIPERTROFIA

e +CONSUMO DE
OXIGENO

+HIPOXIA

rafael.porcile@uaisalud.com.ar



Hemodynamic Heart

load Cardiac insult
?neyfpertension Load * Ischemic heart disease
> B : > - Myocardial infarction -
ortic stenosis —\‘\Energy * Cardiomyopathy
* Valvulopathy » Myocarditis
» Cardiomyopathy

e B

Pro-inflammatory Oxidative and nitrosative Neurohumoral

cytokines stress, activation
(e.g. TNF-c, IL-6) PARP activation (NA, Ang Il ET)
Endothelial dysfunction Myocardial dysfunction
* Increased peripheral resistance  * Decreased contractility
» Peripheral alterations * Abnormal Ca?* handling
—  (kidney, muscle, lung) » Cardiomyocyte cell death

* Extracellular matrix and sarcomeric
protein proteolysis
(e.g. MMP activation)

Y

Failing heart

TRENDS in Pharmacological Sciences



Evolucion

» Mortalidad entre el 26 y 75 % a los 5 afnos
« Muerte subita 30 % causa de muerte

» 35 % muertes precedidas de un nuevo
evento Isquemico

e 16 % de reiternacion anual

* Primera causa internacion mayores de 65
anos

rafael.porcile@uaisalud.com.ar



Transforming Growth Factor
(TGF)-p

The extracellular concentration of TGF-3
activity Is primarily regulated by conversion
of latent TGF- to active TGF-3. Most
tissues contain significant amounts of latent
TGF-f3; activation of only a small fraction
of this latent TGF-p generates maximal
cellular response

rafael.porcile@uaisalud.com.ar



Schematic representation of the possible interplay of TGF-B1, HIF-1 and NOX4 the in
pathogenesis of pulmonary smooth muscle hypertrophy and hyperplasia because of chronic
hypoxia.

HIF-1o Stabilization

s — PASMC
m V Proliferation —» Hyperplasia

Hypoxia—— HIF-1—> TGF-B1—> NOX4 — ROS

+
\/ \Protein _, PASMC
Translation Hypertrophy

HIF-10. Gene Expression

Sanders K A , and Hoidal J R Circulation Research ; A
2007;101:224-226 American Heart
Association

Copyright © American Heart Association Learn and Live



TGF-8, BMP

| :- GF-R-R1. BUPR-D

rafael.porcile@uaisalud.com.ar



The diverse, multifunctional, and pleiotropic effects of TGF-8 on cell types involved in infarct
healing.

MACROPHAGE

macrophage deactivation

ENDOTHELIAL suppression of cytokine synthesis FIBROBLAST

chemokine downregulation

» decreased reactive oxygen generation &

context-dependent ; ; o
angiostatic and angiogenic effects \T] myofibroblast differentiation
suppression of chemokine synthesis ECM PIOsEiRExpression
suppression of E-selectin TIMP induction

PAI-1 upregulation

=3 LYMPHOCYTE

cArbiomyocYTE €—TGF-[3

- |

hypertrophy NEUTROPHIL >
MONOCYTE lymphocyte rentiation

! lymphocyte proliferation
enhanced chemotaxis g

decreased neutrophil adhesion
enhanced chemotaxis

increased cytokine synthesis

Bujak M , Frangogiannis N G Cardiovasc Res 2007;74:184-
195

Copyright © 2006, European Society of Cardiology ca rdi%-veas Eg:é-lrlcal-g




Role of TGF-B signaling in infarct healing and post-infarction remodeling.

INFLAMMATION REMODELING

macrophage deactivation fibroblast activation

chemokine repression ECM deposition

cytokine suppression cardiomyocyte
hypertrophy

Bujak M, Frangogiannis N G Cardiovasc Res 2007;74:184-
195

Copyright © 2006, European Society of Cardiology Ca rd i%‘\ffascu | a}_g
e5edlC




Sarcomere

Sarcomere

T-tubule

/ LTCC antagonists

CaZ?*desensitizers
(e.g. blebbistatin)

Mutation

d
Energy-restoring drugs Mineralocorticoid ———— Statins
(e.g. perhexiline)

antagonists ——————
\'I Sarcomere ’\ Angiotensin Il

antagonists

C

Cardiomyocyte

TGF- inhibitors

TGF-B

Fibroblast

Relaxation

Relaxation

Figure 2 | Disease pathways of hypertrophic cardiomyopathy, and potential therapeutic interventions. Various signaling
pathways and disease mechanisms can be activated as the result of a specific gene mutation. a | Disturbed biomechanical
stress sensing. b | Impaired calcium cycling and sensitivity. ¢ | Altered energy homeostasis. d | Increased fibrosis. These
pathways should not be considered in isolation because they can act in concert (for example, metabolic deficits and impaired
calcium cycling). Abbreviations: LTCC, voltage-dependent L-type calcium channel; PLB, cardiac phospholamban;

RyR2, ryanodine receptor 2; SERCAZ2, sarcoplasmic/endoplasmic reticulum calcium ATPase 2; SR, sarcoplasmic reticulum;
TGF3, transforming growth factor (3; T-tubule, transverse tubule.



TGF beta-1

CREAM
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El Primer tratamiento para
prevenir la muerte subita no
es el tratamiento para
previenir de la muerte
subita

rafael.porcile@uaisalud.com.ar
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Prophylactic use of implanted
cardiac defibrillators in patients at
high risk for ventricular arrhythmias
after coronary-artery bypass graft
surgery. Coronary Artery Bypass
Graft (CABG) Patch Trial
Investigators.. N Engl J Med
1997;337:1569-75

rafael.porcile@uaisalud.com.ar



CABG-Patch

Pacientes candidatos a CRM

 POP de CRM
* (2 grupos CDI versus control )

« pacientes con EC, candidatos a CRM con fey < 35% vy
ECG de seial promediada anormal.

rafael.porcile@uaisalud.com.ar



CABG-Patch

Pacientes candidatos a CRM

Absolute risk reduction Endpoint Events rate Absolute risk
reduction (ARR) Studied treat. Control treat. All cause
death 1,7%

La sobrevida no mejoro con el implante
profilactico de CDI en el momento de
realizar la CRM en estos pacientes
explicado probablemente por ser la
revascularizacion lo que previene mas la
MS.

rafael.porcile@uaisalud.com.ar




Prophylactic use of implanted cardiac
defibrillators in patients at high risk for
ventricular arrhythmias after coronary-artery

bypass graft surgery. Coronary Artery Bypass
Graft (CABG) Patch Trial Investigators.. N

Engl J Med 1997;337:1569-75

 Absolute risk reduction Endpoint Events
rate Absolute risk

reduction (ARR) Studied treat. Control
treat. All cause death 1,7%

rafael.porcile@uaisalud.com.ar



PRECLURSORES

Oesencadenantes

Miocardio

w moduladores » ulnerable

Peldano

—™  5nal A FY

Estries

lonico

L rritmia

Embolismo

o.M A,

Marcadores

Fitmo
circadiano

O |squemiz

rafael.porcile@uaisalud.com.ar



PRECLURSORES

Oesencadenantes

Miocardio

w moduladores » ulnerable

—

Peldano
final

Estries

lonico

L rritmia

Embolismo

o.M A,

Marcadores

Fitmo
circadiano

(e

O |squemiz

FAf



MUERTE SUBITA

TONO
ADRENERGICO



Risk Stratification of Sudden Cardiac Death by
Evaluating Myocardial Sympathetic Nerve Activity
Using lodine-123 Metaiodobenzylguanidine
Scintigraphy in Patients with Chronic Heart Failure
and Dilated Cardiomyopathy

Yoshikazu Yazakit, Toshimasa Sekit, Atsushi Izawa?,
Minoru Hongo® and Uichi Ikedal

[School of Medicine, Matsumoto, Japan

31 Department of Allied Health Science, Shinshu
University School of Medicine, Matsumoto, Japan

rafael.porcile@uaisalud.com.ar



120 patients

11
Sudden Death Al Fallure Gu rvweD
Death

2 W|th a clinically documented VT

9 : without a clinically documented VT



We investigated the relationship between 1231-MIBG findings
and mode of death in patients with chronic heart failure.
Sudden cardiac death in heart failure patients is closely
assoclated with cardiac sympathetic nervous activity assessed
by 123]-MIBG scintigraphy. Our data, thus, confirm that
Increased sympathetic tone in the myocardium play a
harmful role on the progression of life-threatening
ventricular tachyarrhythmias. Assessment of cardiac
sympathetic nervous activity using *23I-MIBG may be helpful
for the candidate selection of ICD In heart failure patients
without sustained ventricular tachycardia
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)

LYV Remodeling

(1) An insult causes cardiac dysfunction and decreases
cardiac output.

(2) Attenuation of inhibitory sympathetic
cardiovascular reflexes and augmentation of excitatory
sympathetic cardiovascular reflexes is associated with
Increased sympathetic input in the central nervous
system.
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LYV Remodeling

3 and 4 Central facilitation of the augmented
cardiovascular sympathetic afferent reflex
mediated by an increase in angiotensin Il and
cytokines and a decrease In nitric oxide (NO)
contributes to tonic increases in sympathetic
output.
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LYV Remodeling

(5) The chronic increase in sympathetic output Is
assoclated with structural and functional
changes in the cardiomyocytes and the
Interstitium leading to left ventricular (LV)
dilation and systolic dysfunction (LV
remodeling). m = medulla; RAAS = renin-

angiotensin-aldosterone system.
rafael.porcile@uaisalud.com.ar
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TABLA 1. Efectos mediados por receptores adrenérgicos [i, y B,

Te|ldo Receptor

Corazon

Nodo sinoauricular [y, fio Aumento de la fracuencia cardiaca

Nodo auriculoventricular By, By Aumento de la velocidad de la conduccidn

Auriculas By, By Aumento de la contractilidad
Ventriculos [y, By Aumento de la contractilidad, de la velocidad de la conduccion y de la

automaticidad de los marcapasos idioventriculares

Arterias [ Vasodilatacion
Venas i Vasodilatacidn
Misculo esquelético i Vasodilatacion, aumento de la contractilidad, glucogendlisis, captacion de K+
Higado s Glucogendlisis y gluconeogeénesis
Pancreas (células ) [ Secrecion de insulina y glucagdn
Células grasas B, Lipdlisis
Bronquios i Broncodilatacion
Riridn i Liberacion de renina
Vesiculay conductos i Relajacion
Vejiga urinaria i Relajacion
Utero B, Relajacidn
Gastrointestinal B Relajacidn
Terminaciones nerviosas B, Promueve la liberacion de noradrenalina
Glandulas paratiroideas By, B Secrecion de hormona paratiroidea
Glandula tiroides B Conversion de T4 = T3




Oragane

Corazon

Arterias

Yenas

Aparate Respiratorio

Tracto Ga strointestinal

Higado

Rifnan

Vejiga

Utero

Qjos

Glandulas Submandibular

v Pardtida

Simpatico

Aumenta de |la frecuencia cardiaca (beta
1y 2)

Aumento de |a fuerza de contraccoicn {be-
ta ty 2}

Aumento de |la velocidad de conduc<cion

Contraccion (alfa 1)
Cilatacion {beta 2}
{ontraccian {alla 11

Dilatacién (beta 2)

Broncodilatacion theta 2)

Disminucion de |la motilidad {(beta 2}
Contraccion de esfinteres {alfa)
Gilucogenolisis (beta 2 y alfa)
Gluconengenesis (beta 2 y alfa)
Lipolisis {beta 2 y alfa)

Secrecion de renina (beta 2}
Relajacion del detrusor {beta 2)
Contraccion de esfinteres (alfa)
Cantraccion de uterc gestante {alfa)
Relajacidn de utero gestante vy no

gestante {(beta 2)

Dilatacion pupilar [alfa)

Secrecion salival viscosa (alfa)

Parasimpatico

Disminucion de |la frecuencia car-

diaca

Disminucian de la fuerrza de can-

traccion
Disminucian de |1a velocidad de
conduccicn

Dilatacian

Broncoconstriceidn

Aumento de secrecion de
glandulas bronguiales

Aumento de |la motilidad

Relajacién de esfinteres

Sintesis de Glucageno

Contraccion del detrusor

Relajacion de esfinteres

Contraccion pupilar

Aumento de secrecian de
glandulas lagrimales

Secrecion salival acuosa
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El Primer tratamiento para
prevenir la muerte subita no
es el tratamiento para
previenir de la muerte
subita
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3-Blocker Therapy in Heart Failure

Scientific Review J g M B®

JoAnne Micale Foody, MDD
The Journal of the American Medical Association

Michael H. Farrell, MDD
Harlan M. Krumholz. MD
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Beta Bloqueantes

Mejora fraccion eyeccion
Reduce tasa reinternacion

Reduccion Mortalidad bl b2
_ Carbedilol MAYOR RED MORT 17%

Reduccion mortalidad en B 1 selectivos
— Bisoprolol, Metoprolol
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DIGOXINA
EFECTO SOBRE EVOLUCION DE LA ICC
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DIGOXINA Y MORTALIDAD EN ICC

DIG 0 12 24 36 438
WV Engl J Med 1997,336:323 Mesr-g%el.porciIe@uaisalud.com.ar-
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Neurohumoral
imbalance, increased
cytokine expression,
immune and inflammatory
changes, altered fibrinolysis

Inju 3' to myocytes
and extracellular
» matrix

L

Apoptosis,
altered gene expression,
energy starvation,
oxidative stress

Electrical, ventilatory, vascular, muscle,
renal, hematologic, and other effects
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Heart-failure syndrome
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Periostinas e
Integrinas
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Periostina y falla cardiaca

Periostina and Myocardial Repalir, Regeneration,
and Recovery

Gerald W. Dorn, II, M.D.

Center for Molecular Cardiovascular Research,
University of Cincinnati, Cincinnati, USA.

N Engl J Med. 2007 Oct 11;357(15):1552-4
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_a periostina normalmente es
secretada por los fibroblastos
cardiacos en respuesta a lesion del
miocardio, y obra reciprocamente
con los receptores de la integrina en
las celulas diana para modular la

remodelacion celular de la matriz
del corazon
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Figure 8. Diagram of the proposed function of periostin.
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Rat heart with

Miocardio desestructurado




|_eft ventricular periostin gene
expression Is associated with
fibrogenesis in experimental renal
Insufficiency.

Nephrol Dial Transplant. 2012 Jan;27(1):115-22. doi:

10.1093/ndt/gfr279. Epub 2011 Jun 28.

Periostin is involved in fibrotic

cardiac remodelling in CRI. The re-
expression of periostin is localized to the fibrotic
and inflammatory lesions and is most likely the
consequence of elevated BP.
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Figure 6. Periostin is responsive to TGFf3 but can also mediate TGFB responsiveness.
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Integrinas

Integrinas. Se trata de receptores
glucoproteicos compuestos por dos
subunidades, denominadas cadenas ay b.
Como su nombre lo sugiere, facilitan la
Integracion celular al medio circundante
mediante la adhesion de diferentes celulas
entre si, y entre celulas y la matriz
extracelular, pudiendo generar diversas
senales intracelulares.
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¢Que son las integrinas?

Las integrinas son una superfamilia de proteinas integrales de membrana
compuestas de cadenas de polipéptido que abrazan toda la membrana, posee una
cadena a/ B unidas mediante enlaces no covalentes.

Se conocen:
La subunidad a 15 variables diferentes

La subunidad B 8 variables diferentes

Ambas cadenas se combinan
y crean 20

S

integrinas diferentes

Fundamentalmente son receptores de membrana, por la cara citoplasmatica
conectan con la trama superficial del citoesqueleto, concretamente con actinas. Por
la cara externa conectan con proteinas como colageno, laminina y fibronectina.
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Proceso de Coagulacion
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a) Se agregan plaguetas y se adhieren ala matriz epitelial delvaso
sanguineo.

b) El anclaje activa ala integrina allbB3 que estaba inactiva
¢) Esta activacion provoca la unién de proteinas como el fibrinégeno,

que tienden puentes con otras plaguetas. Se teje una red de células
y fibras, para taponar lalesién e impedir una hemorragia.
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Temporal response and localization of
Integrins betal and beta3 In the heart

after myocardial infarction: regulation
by cytokines.

Sun M, Opavsky MA, Stewart DJ, et al.
Circulation. 2003; 107: 1046-52.
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el proceso de remodelacion secundario
al infarto agudo del miocardio se halla
estrechamente vinculado a la expresion
de integrinas diferentes de las
existentes en el tejido no injuriado, y
gue dicha variacion condiciona en
forma critica los procesos de
cicatrizacion, vascularizacion y muerte
celular, con profundas consecuencias
funcionales para el organo danado

rafael.porcile@uaisalud.com.ar
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Integrin expression during reverse
remodeling in the myocardium of heart
fallure patients

Cardiovasc Pathol. 2012 Jul-Aug;21(4):291-8. doi:

10.1016/j.carpath.2011.09.009. Epub 2011 Nov 18

These integrins are important for maintaining the
architecture of the myocardial tissue and the
mechanotransduction in the heart. Heart failure leads to
various alterations in the myocardium, such as changes in
morphology, and in expression of mMRNAs, miIRNAs, and
proteins

rafael.porcile@uaisalud.com.ar



Fibrosis intersticial y perivascular

'

Rigidez Desacoplamiento
incrementada contractil

Desacoplamiento
eléctrico

Perfusion
alterada
Isquemia Arritmias

Funcidn comprometida

l l

Transicion a la insuficiencia cardiaca Eventos cardiacos adversos

Riesgo cardiovascular asociado a la cardiopatia hipertensiva




Sobrecarga cronica de volumen (I}

distension mecanica de fibras miocardicas

| . .
)y cambios estructurales macro/microsc.

L { J, conexiones celulares & fibrosis

. ondas electr. no uniformes

[ REENTRADA

t automatismo de fibras de Purkinje ]—
automatismo anormal & "tnggered activity”

Janse MJ Acta Cardeol 1992 47 93
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FISIOPATOLOGIA

L, ¢
MUERTE Cardiopatia subyacente ( 90 %)
SUBITA +
wliocardio vulnerable( eléctricamente
+ Inestable)

Gatillo : isquemia,
trastornos hidroelectroliticos,
trastornos EAB
drogas, farmacos, alcohol
catecolaminas,disautonomias

Typical sacpuenda al @ fieal avEnlE

“ur’“ 1?“."’%%%’ uW % f"kﬂm > AR >

TR rdia Ericular Fikrillation dsysiola




El Primer tratamiento para
prevenir la muerte subita no
es el tratamiento para
previenir de la muerte
subita

rafael.porcile@uaisalud.com.ar



Renin-angiotensin-aldosterone system
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Renin-angiotensin-aldosterone system
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“ RALES 11% REDUCCION

MORTALIDAD

RALES: Randomized Aldactone Evaluaton Study
- RESULTS continued -

Adverse events

Placebo
n=841
No. (9%)
Discontinuation because 40 (5)
of adverse event
Cardiovascular disorders 251 (30)
Angina 83 (10)
Heart failure 80 (10)
Endocrine disorders*
Gynecomasta in men 8(1)
Breast pain in men 1(0.1)

*614 men in placebo group; 603 in spironolactone group.

Spironolactone
n=822 P
No. (%)

62 (8)

248 (30)
103 (13)
S2 (6)

SS (9) <0.001
10 (2) 0.006

PRt et al. W Eng J MNed 1999; 34%: 709-17.

InCirculation noet




RALES

3'82 . OR: 0.70

0.90 - 95% Cl (18%-40%)

0.85 - P<0.001

8?2 y Espironolactona
Supervivencia. 70 - + terapia standard

0.65 - Disminucion

0.60 - del 30%

0551 Terapia standard del RR de MS

0.50 | (IECA +Furosemida #digoxina)

0.45 -

036 9 12 15 18 21 24 27 30 33 36
Meses
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El Primer tratamiento

para prevenir la muerte
subita no es el
tratamiento de la
muerte subita

rafael.porcile@uaisalud.com.ar



PREVENCION MUERTE
SUBITA

Control de la presion arterial. Reduccion
de la carga isquemica del miocardio

Evitar Ia
taquicardia

Mantener el
ritmo sinusal

Regresar las alteraciones estructurales
y funcionales del miocardio
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Renin-angiotensin-aldosterone system
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Renin-angiotensin-aldosterone system
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Renin-angiotensin-aldosterone system
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CONCEPTOS GENERALES

« NO MEJORAN , NI LLEGAN A
IGUALAR LOS RESULTADOS DE LOS
IECA

« RESERVADOS SOLO FRENTE A LA
IMPOSIBILIDAD ABSOLUTA DE
UTILIZAR IECA

rafael.porcile@uaisalud.com.ar



Tratamiento
antiarritmico
especifico en
miocardiopatia
dilatada

rafael.porcile@uaisalud.com.ar



Farmacos en prevencion primaria

¢ 4

_ « Amiodarona en el post IAM ( EMIAT y CAMIAT)
« Amiodarona en IC (GESICA SCD-HeFT, CHF-STAT)




Farmacos en prevencion primaria

4

 Espironolactona en el post IAM ( EPHESUS)
 Eplerenone en Insuficiencia Cardiaca (RALES)

Estudio CAST I y Il (AA del grupo I)




Percent allve

GESICA Results
it Total Mortality

0.95
0.90
0.85
Log-ranktes! p = 0 024
0.80
0.75
0.70 :
0.65 R Amiodarone
0.60 '
0.55
0.50 =R

0.45 — Control

}

040 >~ s ; . .
0 90 180 270 360 450 5S40 8630 720

Days from randomization
Dovp'lﬂe. Lancet 1994 .344. 453458




Amiodarona

EMIAT (1997) (European Myaocardial Infarction Amiodarone
Trial)1486 p.Inclusion:5-21 dias post IAM

Amiodarona vs. Placebo (50%) Fey< 41%.

.Total 103 vs. 102 ptes , Mort. Arritmica :33 vs.50 ptes.(p=0.05).
Unico Subgrupo beneficiado: FC > 90 lat. /min.

CAMIAT (1997) (Canadian Amiodarone Myocardial infarction
Arrhytmia Trial) 1202 ptes.

6-45 dias post IAM.
>10 EV y TVNS en Holter. Sgto 21 meses Mort. Arritmica 15p

vs. 31p Reduccion de 48,5% con amiodarona.

rafael.porcile@uaisalud.com.ar



Prevention of sudden death In patients
with coronary artery disease: the
Multicenter Unsustained Tachycardia
Trial (MUSTT

De los que fueron tratados con farmacos, el 58% recibio
antiarritmicos clase I, el 20% sotalol y el 22% amiodarona.
. . - . - ~ c
A los fines cientificos, el estudio no fue disefado para

evaluar la efectividad del CDI sino de la terapia guiada
versus la ausencia de tratamiento




Historia

Consolidacion

—— T, NUevos aspectos
1966 -~ 1980 1985 1990 1995 2005

Modificado ds: J Am Coll Cardiol 2009;54:747-63



CDI: mecanismo de accién

Los CDI actuales pueden realizar marcapaseo

antitaquicardia (inhibicion por sobreestimulacion),

o CVE

25 mm/s

214 min-1

pre-intente
pre-intenteo

V media

VF
283

Deteccion inicial
Frec. & media

Frec.

288

VE
295

Ve
272

v
285

Shock

Fin de Episodic €0:15




The Multicenter Automatic
Defibrillator Implantation Trial
Investigators. MADIT- |
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Defibrillator 95 80 53 31 17
Conventional 101 er 48 29 17 0



_MADIT 11

El seguimiento promedio fue de 20 meses y la mortalidad
total se redujo del 19,8% en el grupo control al 14,2% en el
grupo CDI (RRR 31%, 1C95% 7 a 49%; p = 0,016).

25%

» Factores de riesgo independientes
asociados con mayor mortalidad en
grupo control:

— edad > 72 afios

— FE <25%

— FA

— CFIlI-1V HR =
= 0.65

— QRS >130ms

20% -

15% ~

10% -

5% -

19.8%

0%

Conventional

14.2%
ICD

Therapy
Death

avg. follow-up=20 month:



DINAMIT

All-cause Mortality Death due to Nonarrhythmia
HR 1.08, p=0.66 HR 1.75, p=0.016
8% - 7.5% % -

7% -
6% -

6.9% 6.1%
5% -
x 4% -

6% ~
% ~
4% -
3% -
205 1 2y
1% -
0% - 0%

3.9%

IICD Therapy M No ICD Therapy MICD Therapy M No ICD Therapy

3% A
1% -




Sudden Cardiac Death in Heart Failure
Trial (SCD-HeFT) Investigators.
Amiodarone or an implantable
cardioverter-defibrillator for congestive
heart failure



SCD-HeFT

Hazard Ratio (97.5% CI) P Value

Amiodarone vs. placebo 1.06 (0.286—1.30) 0.53
ICD therapy vs. placebo 0.77 (0.62-0.96) 0.007
049 Placebo
(244 deaths; 5-yr event rate, 0.361)
0.3 " ICD therapy
’ Otz - _"._H (182 deaths; 5-yr event rate, 0.289)
;E (240 deaths; 5-yr event rate, 0.340) /J/ _._'_;‘
2 i -~
= 0.2+ rr “,....J"""ﬂI
£ = vy
= -t
0.1 ﬂ!‘"‘""’f
0.0 T T T T T T T T T 1
0 12 24 36 438 &0
Menths of Follow-up
No. at Risk
Amiodarone 245 772 715 484 280 a7
Placebo 847 797 724 505 304 &9
ICD therapy 829 778 733 501 304 103

Figure 1. Kaplan—Meier Estimates of Death from Any Cause.




Prevencidon secundaria

La evidencia muestra que el CDI en los pacientes
que sobreviven a una MS o TV sintomatica
mejora la sobrevida reduciendo asi el riesgo de
nuevo episodio de MS y siendo superior al
tratamiento antiarritmico farmacologico.



Prevencion secundaria

AVID

Los 396 ptes con FEVI
>35% no tuvieron mayor
beneficio con el CDI.

El grupo de 473 ptes con
FEVI 20-34% mostraron
una mejoria significativa.

Los restantes 140 ptes con
FEVI <20% presentaron una
reduccion no significativa.

CIDS

 Sin beneficio en el subgrupo
sano.

« Reduccion del 50% de la
mortalidad en el subgrupo

de alto riesgo (>70 anos,
FEVI <35% y CF I11-1V)




Therapeutic
Benefit

Goldilock Effect

Maximum Therapeutic
Benefit

'

Too Well To Too Sick To
Benefit Benefit
<
Il Il

Risk




Meta-analisis
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Selecting Patients with Heart Failure for Discussion
About ICD As Primary Prevention of Sudden Death

|| Does patient have Class I'V symptoms (most patients hospitalized with HF)?

Yes No ICD now.

- Re-evaluate
| ] Does patient have risk profile for heart failure death during next year? for stability
and risk
Factors to Consider, e.g. after 1 month
High creat/BUN
Hypotension
ACEI/ARB intolerance Yes — ICD
Low serum sodium High risk HF profile
Very high serum BNP
Multiple HF hosps
|| Is prognosis for more than one year survival with good overall No
functional status limited by non-cardiac conditions? Yes ; ICD
L " - & 2 . ‘) . e ———
|| Is patient within 40 days of myocardial infarction? Yes Il No 1CD now.

|< Re-evaluate
Il after 3-6 mos
Less than 3-6 months optimal med Rx | of optimal

. Yes | Medical Rx
Prolonged tachycardia S—— L
Excess alcohol consumption :
Medications that can exacerbate HF

If all answers “No”’: ’ Discuss risks and benefits of ICD | in outpatient setting

| Are there reversible factors for which treatment may improve LVEF?




INDICACIONES




Stage B (cont.)

| llall
To prevent sudden death, placement of an ICD Is reasonable in
patients with asymptomatic ischemic cardiomyopathy who are at

least 40 days post-MI, have an LVEF of 30% or less, are on
appropriate medical therapy and have reasonable expectation of
survival with a good functional status for more than 1 year.

Inotropic effects may be harmful in asymptomatic patients with

[ 11all Nondihydropyridine calcium channel blockers with negative
hﬁ low LVEF and no symptoms of HF after Ml.

Harm



Recommendations for Treatment of Stage B HF

Recommendations COR LOE

In patients with a history of MI and reduced EF, ACE inhibitors or

ARBs should be used to prevent HF '

In patients with MI and reduced EF, evidence-based beta blockers
should be used to prevent HF

In patients with M, statins should be used to prevent HF |

Blood pressure should be controlled to prevent symptomatic HF |

ACE inhibitors should be used in all patients with a reduced EF to

prevent HF

Beta blockers should be used in all patients with a reduced EF to

prevent HF | ¢
An ICD is reasonable in patients with asymptomatic ischemic

cardiomyopathy who are at least 40 d post-MI, have an LVEF <30%, lla B
and on GDMT

Nondihydropyridine calcium channel blockers may be harmful in

patients with low LVEF ¢




Device Treatment for Stage C
HF /EF



Device Therapy for Stage C HFEF

ICD therapy is recommended for primary prevention of SCD to reduce
total mortality in selected patients with nonischemic DCM or ischemic
heart disease at least 40 days post-MI with LVEF of 35% or less, and
NYHA class Il or 11l symptoms on chronic GDMT, who have
reasonable expectation of meaningful survival for more than 1 year.

| llall
A CRT is indicated for patients who have LVEF of 35% or less, sinus

rhythm, left bundle-branch block (LBBB) with a QRS duration of 150
ms or greater, and NYHA class II, 11l, or ambulatory 1V symptoms on
GDMT.

NYHA Class lII/IV
| 1]l

NYHA Class Il




Device Therapy for Stage C HFEF

I

I

(cont.)

ICD therapy is recommended for primary prevention of SCD to
reduce total mortality in selected patients at least 40 days post-
MI with LVEF less than or equal to 30%, and NYHA class |
symptoms while receiving GDMT, who have reasonable
expectation of meaningful survival for more than 1 year.

CRT can be useful for patients who have LVEF of 35% or less,
sinus rhythm, a non-LBBB pattern with a QRS duration of 150
ms or greater, and NYHA class I1l/ambulatory class IV
symptoms on GDMT.



Device Therapy for Stage C HFEF
(cont.)

sinus rhythm, LBBB with a QRS duration of 120 to 149 ms, and

| 1Al CRT can be useful for patients who have LVEF of 35% or less,
kﬁ NYHA class Il, I11, or ambulatory IV symptoms on GDMT.

CRT can be useful in patients with AF and LVEF of 35% or less

otherwise meets CRT criteria and b) atrioventricular nodal
ablation or pharmacological rate control will allow near 100%

| ”F”bi on GDMT if a) the patient requires ventricular pacing or

ventricular pacing with CRT.



Device Therapy for Stage C HFEF
(cont.)

35% or less, and are undergoing placement of a new or

| 1all CRT can be useful for patients on GDMT who have LVEF of
replacement device placement with anticipated requirement for

significant (>40%) ventricular pacing.

to prolong meaningful survival in patients with a high risk of

| lall The usefulness of implantation of an ICD is of uncertain benefit
nonsudden death as predicted by frequent hospitalizations,

advanced frailty, or comorbidities such as systemic malignancy
or severe renal dysfunction.



Device Therapy for Stage C HFEF

"

’

(cont.)

CRT may be considered for patients who have LVEF of 35% or
less , sinus rhythm, a non-LBBB pattern with a QRS duration of
150 ms or greater, and NYHA class 1l symptoms on GDMT.

CRT may be considered for patients who have LVEF of 30% or
less, ischemic etiology of HF, sinus rhythm, LBBB with a QRS
duration of 150 ms or greater, and NYHA class | symptoms on
GDMT.



Device Therapy for Stage C HFEF
(cont.)

symptoms and non-LBBB pattern with a QRS duration of less

| 1lall CRT is not recommended for patients with NYHA class | or 11
than 150 ms.

No Benefit

frailty limit survival with good functional capacity to less than 1

| llall CRT is not indicated for patients whose comorbidities and/or
year.

No Benefit



Indications for CRT Therapy

Patient with cardiomyopathy on GDMT for >3 mo or on GDMT and >40 d after Ml, or
with implantation of pacing or defibrillation device for special indications

LVEF

\ 4

\ 4

<35%

‘Evaluate gener

al health status’—»

\ 4

Comorbidities and/or frailty
limit survival with good >
functional capacity to <1y

Continue GDMT without

implanted device

‘Acceptable noncardiac health‘

\ 4

‘ Evaluate NYHA clinical status ‘

v

4 \ 4 v
NYHA class | NYHA class II NYHA class IIl & SR
Ambulatory class IV Indications

o LVEF <30%

« QRS 2150 ms

« LBBB pattern

« Ischemic
cardiomyopathy

o LVEF <35%

« QRS 2150 ms
« LBBB pattern

« Sinus rhythm

o LVEF <35%

« QRS 2150 ms
- LBBB pattern

« Sinus rhythm

o LVEF <35%

e QRS 120-149 ms
« LBBB pattern

« Sinus rhythm

« LVEF <35%

» QRS 120-149 ms
« LBBB pattern

« Sinus rhythm

» LVEF <35%

» QRS 2150 ms

« Non-LBBB pattern
« Sinus rhythm

o LVEF<35%

» QRS 2150 ms

» Non-LBBB pattern
« Sinus rhythm

« Anticipated to require
frequent ventricular
pacing (>40%)

« Atrial fibrillation, if
ventricular pacing is
required and rate
control will result in
near 100%
ventricular pacing
with CRT

o LVEF £35%

¢« QRS 120-149 ms
« Non-LBBB pattern
« Sinus rhythm

Colors correspond to the class of recommendations in the ACCF/AHA Table 1.

Benefit for NYHA class | and Il patients has only been shown in CRT-D trials, and while patients may not experience immediate symptomatic benefit, late remodeling may be avoided along
with long-term HF consequences. There are no trials that support CRT-pacing (without ICD) in NYHA class | and Il patients. Thus, it is anticipated these patients would receive CRT-D
unless clinical reasons or personal wishes make CRT-pacing more appropriate. In patients who are NYHA class Il and ambulatory class IV, CRT-D may be chosen but clinical reasons and

personal wishes may make CRT-pacing appropriate to improve symptoms and quality of life when an ICD is not expected to produce meaningful benefit in survival.




Device Therapy for Stage C HFEF (cont.)

Recommendations

COR

LOE

ICD therapy is recommended for primary prevention of SCD in selected
patients with HFrEF at least 40 days post-MI with LVEF <35%, and NYHA
class Il or 111 symptoms on chronic GDMT, who are expected to live >1 year*

CRT is indicated for patients who have LVEF <35%, sinus rhythm, LBBB with
a QRS >150 ms

B (NYHA
class 1)

ICD therapy is recommended for primary prevention of SCD in selected
patients with HFrEF at least 40 days post-MI with LVEF <30%, and NYHA
class | symptoms while receiving GDMT, who are expected to live >1 year*

CRT can be useful for patients who have LVEF <35%, sinus rhythm, a non-
LBBB pattern with a QRS >150 ms, and NYHA class I1I/ambulatory class IV
symptoms on GDMT.

Ia

CRT can be useful for patients who have LVEF <35%, sinus rhythm, LBBB
with a QRS 120 to 149 ms, and NYHA class 11, 11l or ambulatory IV symptoms
on GDMT

Ia

CRT can be useful in patients with AF and LVEF <35% on GDMT if a) the
patient requires ventricular pacing or otherwise meets CRT criteria and b) AV
nodal ablation or rate control allows near 100% ventricular pacing with CRT

Ia




¢

A tener en cuenta...

¢

v Elim

glante de un CDI es un procedimiento invasivo y no conlleva beneficios
en la tisiopatologia de la enfermedad ni mejora la calidad de vida.
iSimplemente reduce la mortalidad!

No actua sobre el sustrato, sino sobre la consecuencia.

Aquellos que tuvieron descarga efectiva del CDI en general son pacientes mas
graves y tendran peor pronostico.

La efectividad del CDI es baja

La Fey es el parametro que mas contribuye a la indicacion pero varia con el
tiempo y con distintos métodos en un MisSmMo centro

Las guias actuales de MS son dificilmente generalizables. Es necesario
individualizar con cada paciente.



A tener en cuenta....

Dado el fracaso de las drogas antiarritmicas, el CDI representa un
aporte muy valioso para prevenir la muerte subita en el paciente
con disfuncion ventricular severa.

Hay que optimizar el tratamiento medico y revascularizar zonas
Isguemicas para corregir el sustrato arritmogenico.

Se necesitan mejores métodos de estratificacion de riesgo para el
Implante de ICD en prevencion primaria.

Es un dispositivo costoso, de dificil acceso en ambito publico con
Indicaciones cada vez mas amplias.









Proband evaluation Mutation analysis in probands—‘the molecular
= Sudden death autopsy’
= Post-mortem report normal = If DNA available in sufficient quantity and
= Negative toxicology quality
= + Expert pathologist's = LOTS/Brugada/CPVT genes
assessment normal = Concurrent process without delay to
familial evaluation

o Familial evaluation

v

Initial relative evaluation
= Historical assessment
Physical examination
Resting ECG
24 h ECG
Exercise ECG
Echocardiogram

g 3

v v

Normal heart Abnormal or equivocal
1 cardiac morphology
If normal ECG findings If suspicious right ventricular
present lead repolarization present
L I
Ajmaline test Cardiac magnetic resonance
imaging signal-averaged ECG

Inherited heart disease diagnosed?

v v

Mutation analysis in relatives

= If relative is diagnosed or suspected of having inherited heart disease, proceed to
appropriate mutation analysis

= In an unequivocal (known or highly probable) mutation is detected in proband or relative,
offer family cascade genetic testing and exclude noncarriers from clinical evaluation

= If 2an equivocal mutation (novel or possible) is detected, offer family cascade testing
and clinical evaluation




