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1- INTRODUCCION:

doi:10.1016/j.jacc.2009.12.040
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MIOCARDIOPATIA HIPERTROFICA

e Trastorno heterogéneo del musculo cardiaco = mutaciones en los genes que codifican la sintesis
proteinas sarcoméricas del corazon (descritas > de 1.000 mutaciones)

e Prevalencia de 1/500.

* 50% de los casos HAD / 50% esporadica.

e MCH =2 » masa muscular + desorganizacion miofibrilar 2 4* R muerte subita

- ECG: Anormal 75-90% de los pacientes pero sin signos patognomonicos

— Ecocardiografia:
v' /| grosor: medio de 20 mm
v ASIMETRICO: Septo anterior -- 7% apical — 10% hipertrofia concéntrica
v’ + disfuncion diastdlica
- RMN:
v’ |dentificar hipertrofia en apex
v Malformaciones asociadas: elengacidon valvas mitrales, musculos papilares andmalos, ...
v' RTG: 65%, septo
- Genética




doi 10 1 161I/CIRCEESAHA 11T 311059,




2- HVI FISIOLOGICA: CORAZON DEL ATLETA

e Grosor pared VI £12-16 mm =2 < 2% ENTRENAMIENTO VIGOROSO
e Tipo de ejercicio:
v' > Hipertrofia: remo, ciclismo, esqui de fondo, carreras de fondo y natacion
v’ Isométricos: levantamiento de peso, lucha libre... 2 No 1 grosor miocardico
* Mujeres: muy raro HVI > 11 mm —> Sospechar hipertrofia patoldgica
e Historia familiar
* @ ECG Atletas ~ HVI patoldgica: Bradicardia, 1 V, repolarizacién precoz, inversiéon onda T,

ondas Q profundas...



e EcoTT: Atletas:

v’ patrén simétrico de la hipertrofia

v/ DTDVI > 55 mm = atletas; DTDVI < 45 mm —> patoldgico
v Patrdn de llenado NORMAL en atletas

e RMN Atletas: Sin patron de RTG

e Sipersisten dudas:

v Ergometria con VO2 max >110-120% del predicho = cambio fisiolégico

v’ Stop ejercicio fisico 2 4+ 2 mm en 3 meses = corazén de atleta



3- HVI SECUNDARIA

- HTA
- EAo
Historia clinica Historia clinica
HVI < 15 mm 27% HVI asimétrica (septo basal-medio)
Conceéntrica

Ausencia de dilatacion de VI




duced left ventricular hypertrophy: insights with cardiac
magnetict€sonance mapping techniques

Miroslav Mursi¢"?, Zuckermann Andreas’, Loewe Christian?, Greil Sabine’, and Beitzke Dietrich®

"Department of Radiology, Clinical Hospital Centre Zagreb, Zagreb, Croatia; “Department of Biomedical Imaging and Image Guided Therapy, Medical University of

V 4
9 H VI I N D U c I D A P O R F A R M ACO S : Vienna, Wahringer Gilrtel 18-20, 1090 Vienna, Austriz; *Department of Surgery, Medical University of Vienna, Viema, Austriz; and ‘Department of Pediatric Cardiology,
Medical University Vienna, Vienna, Austria

Restricti lomyopathy Secondary to
HydroxychloroquineTherapy

VINAYAK A, MANOHAR, MD, Resident: KEVIN G. MODER, MD, Staff Consultant, Division of Rheuomatology, Department of Internal Me
WILLIAM D. EDWARDS, MD, 5taff Consultant, Department of Laboratory Medicine and Pathology: KYLE W. KLARICH, MD, Staft Consultant, D
of Cardiovascular Diseases, Department of Internal Medicine, Mayo Clinic, Rochester, Minnesota, USA. Address reprint requests to Dr. KW, Klaric
First Street 8W, Rochester, MN 55902 J Rheamatol 20009;36:472-3; doi: 10.389%jrheum (803035
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* 4.6% de la poblacion (0.3% manifiesta, 4.3% subclinico) k3 N
e 7 prevalencia con la edad
» Afectacion cardiaca: HTA, Bradicardia sinusal, 1 QT, derrame
perlcardlclo..:. : T : : Hipotiroidismo grave: mixedema
v Raro: miocardiopatia hipotiroidea: dilatada > hipertrofica

(Asimétrica, septal) = Reversible (= 5 m tras tto)

DOI: 10.1111/ech0.15183

Peak systolic strain




- MCH TRANSITORIA EN LACTANTE: HIJOS DE MADRES DIABETICAS

 Neonatos de madres diabéticas: > morbilidades (transitorias): hipoglucemia,
hiperbilirrubinemia, hipoCa, hipoMg, policitemia, distrés respiratorio,

miocardiopatia

 Miocardiopatia:

v hipertrofia (¢ hiperinsulienmia?)—> + OTSVI
v’ Transitoria = 6-12m

v' + en madres con peor control glucémico




Iribaemn errors of mietabalism

Multiple congenital anomaly syndromes Neuromuscular disorders
Mitochondrial disorders AMILOIDOSIS
Clinical Features in Patients With “HCM Phenocopies (Mimics)”
Typical
Presentation
Age Systemic Festures Possible Etiology Diagnostic Approach
Infants {0-12  Dysmorphic features, falure to thive, y RASopathies Geneticist assessment
m;:]ri Moo acido m Glycogen storage diseases, other metabolic or Newborn metabolic
mitochondrial diseases screening
s Infant of a mother with diabetes Specific metabolic assays
Genetic testing
Earty childhood de":ﬂ o Wﬁ;m = RASopathies Biochemical screening
_ .1,”..:, it _ ® Mitochondrial diseases Genetic testing
Schodl age and Zealetal muscle weaskness of m Friedrich ataxia, Danon disease Biochemical screening

dole t disard
adolescence | movemen al m Mitochondrial disease

Meuromuscular assessment
Genetic testing

N ., .
Adulthaod Movement disorder, peripheral m Anderson-Fabry disease, Friedrich ataxia,
MELNTREETY, Rl cysimection infiltrative disorders (e.g., amyloidasis),
glycogen storage diseases ISSN 0735-1097

Biochemical screening
Meuromuscular assessment
Genetic testing
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4- MIOCARDIOPATIAS

INFILTRATIVAS (= MCH)

N

Errores innatos del metabolismo: Amiloidosis
Enfermedades de deposito

-ATTR familiar
del glucogeno: - TTR silvestre (senil)
- Pompe AL

- Danon
- AMP cinasa (PRKAGZ)
- Trastornos de la carnitina

- Enfermedades de deposito
lisosomal

- Anderson-Fabry

doi:10.1016/j.jacc.2009.12.040

Sarcoid

Hemochromatosis Dilated

Cardiomyopathy
m Conditions With Dilated Left Ventride and infarct Patbem




... Infiltrativas en general ...

» Depdsito de sustancias en paredes ventriculares = rigidas =2 ® relajacion (MC RESTRICTIVAS,
DISFUNCION DIASTOLICA)

e 2> =MCH/=MCD

e P pared # hipertrofia miocitos (ej: acumulo en intesticio) # voltajes I ECG

SOSPECHA MC INFILTRATIVA: AUSENCIA DE VOLTAIJES 1 EN ECG (Amiloidosis, ataxia de Friedreich)

* Papel de RMN en diagndstico: Distribucion RTG

e Panel genético para varias miocardiopatias: ® si > 1 gen / penetrancia dependiente de edad /...
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A) AMILOIDOSIS: TIPOS
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1- Amiloidosis por cadenas ligeras de inmunoglobulinas (AL); monoé_l_féi‘h-é_l:-gqmmopathy of'undetermined

significance, multiple myeloma, or Waldenstrom macroglobulinemia:

- 240 anos
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—
Pregression Mo progression
Autol ot lantati
utoiogous mat c cell transpiantation
with melphalan¥ 1. 50% reduction in dFLC after
Hematologic response 2 ::I:‘Cd::ﬂ /L after
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by ey
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- - - 05362155/Amyloid+Treatment+mSMART+2020+re
| Atmmative systemic theraqy for relapsec/rafractory dissase vision+October+2020. pdf (Accessed on October

10, 2022)



2- Amiloidosis ATTR (TTR, formerly known as prealbumin), a tetrameric protein synthesized by the liver that normally functions to transport

thyroid hormone and retinol (vitamin A))

- Wild-type amyloidosis (WtATTR amyloidosis) >70 afios

- Hereditary amyloidosis (hATTR amyloidosis): HAD, penetr

> 120 mutaciones conocidas.

» Edad de presentacién: segin mutacién

Extremely Early Onset Transth
Amyloid Polyneuropathy wi
Pediatric Case Report and Literatu

r ——

Yun Jeong Lee 1rJeeyoung Oh 2, Su-Kyeung Hwang 1, EunJoo Lee T, Dong Heon Yang g,
Yong-Jin Kim 4, Soonhak Kwon 1, Myung Chul Hyun 1

17 aihos

Anhidrosis, ortostatismo, nduseas, vomitos, diarrea...
+ HVI (hermano Dx MCH)

- Tafamidis ©

RA, ojos, articulaciones y ligamentos

Q a Leu55Pro Mutation: A

Fig. 1 Suspicion index for
diagnosis of ATTRv amyloidosis
with PN [adapted from Adams
et al. 2019 [8]]. a In early-onset
phenotype. b In late-onset phe-
notype. ATTRv, hereditary
amyloidogenic transthyretin afn-
yloidosis; CIDP, chronic infl
matory demyelinating
polyradiculoneuropathy, GI gas-
trointestinal, OH orthostatic Jy-
potension. Screening test for thore
common peripheral neuropathy
negative

ble.

NEUROPATIA (S,

Progressive sensory length-dependent
axonal polyneuropathy

OR

Dysautonomia
(e.g. erectile dysfunction, OH, reduced sweating
and Gl disturbances)

EARLY (= 30 a)

Progressive idiopathic® sensory or sensory-motor
length-dependent axonal polyneuropathy

OR

Atypical CIDP
(i.e. mainly axonal features, progressive course
and unresponsiveness to therapy)

TE (= 60 a)

+31ofthe

, Autonémico)

Pasitive family history of ATTRv

foowing n |

Unexplained weigth loss (=5 kg)
Cardiac arrhythmias

Vitreous opacities

Renal abnormalities

Positive family history of ATTRv

Unexplained weigth loss (=5 kg)

Hypertraphic cardiomyopathy
(especially with low QRS voltage)
Cardiac arrhythmias

Dysautonomia

Bilateral carpal tunnel syndrome
Spinal canal stenosis

Vitreous opacities

Renal abnormalities




A) AMILOIDOSIS: PPCC

 ECG:
v’ Voltajes bajos en paciente con HVI (= 50%)-> iélnfiltrativa?! = + frecuente: AML
v’ Pseudoinfarction pattern
v Conduction delays

e ETT:

v’ Increased echogenicity of the thickened myocardium, with a ‘sparkling’ appearance

v' LV thickening is typically concentric, although both eccentric thickening:and LVOTO have also
been reported

v" Thickening of the RV, valves and interatrial septum

v’ Enlarged atria

v’ Pericardial effusion

v" Diastolic dysfunction = restrictive pattern

v’ Strain assessment = “cherry on the top” pattern

e RMN: the demonstration of concentric LV thickening + diffuse LGE throughout both ventricles,
particularly the subendocardium (1 E)




Hypotension or normotensive if previously hypertensive
Sensory involvement, autonomic dysfunction
Peripheral polyneuropathy

. Skin bruising

Wall Thickness Bilateral carpal tunnel syndrome
212 mm

A) AMILOIDOSIS: DX Heart failure in = 65 years
Aortic stenosis in 2 65 years |

Ruptured biceps tendon
Subendocardial/transmural LGE or increased ECV

Reduced longitudinal strain with apical sparing

Decreased QRS voltage to mass ratio

Pseudo Q waves on ECG

AV conduction disease

Possible family history

doi:10.1002/ejhf 2140



Moderador
Notas de la presentación
sospecha


Cardiac amyloidosis

ESC Myocardial WG position paper

Screen if Diagnostic criteria
Iagnosis or Lardiac Amyloidosi
Imvasive Nom-Invasive
1 albym| seby for ATTH)
Invasive Non-Invasive | -
Cardine Bicpny pasitee for Graetha 3o 3 candia Uptaka ot
(all types) (only for ATTR) mm: Dot Sl rapler
Cardiac Biopsy positive for Grade 2 or 3 cardiac uptake at - Rigative 5::"1 fras "ﬂ:1 chains &
q . - —— e negatiee sErUm and uring
amyloid diphosphonate Scintigraphy s+ imenunchixation (SHE & UPE)
+ 5 +
or Negative serum free light chains & Echocardiogra phiciOMR critera i
- - — negative serum and urine
E""acard'a‘;ﬁ:;‘:i‘é positive for immunofixation (SPIE & UPIE)
" ot Diagnostic algorithm
Echocardiographic/CMR criteria Boozcile e i i
Hasmatolagic tests

#eTe.DPD/PYP/HMDP

(e frendight chen
Scimtigraghy with SFECT & q

uantication B sanem amd
rine rmrmarehisahon)

L J
|

Diagnosis made or proceed to
CMR and/or biopsy according to results

N

-

/

TREATMENT

~

Cardiac complications
and comorbidities

Heart Failure
Thromboembolism
Atrial fibrillation
Conduction disorders
Ventricular arrhythmias
Aortic stenosis

Disease modifying
treatment

ATTR: genetic silencers,
stabilizers and removers.

AL: chemotherapy and ASCT.
AA: anti-inflammatory,
anti-infective and
immunosuppressive drugs.

/

doi:10.1002/ejhf 2140




A) AMILOIDOSIS: Tto

* Liver Transplantation ¥

Genetic editing

* Genetic Silencers
o Patisiran
o Inotersen

Vutrisiran

-

Synthesis suppression

TTR
production

Amyloid fibrils

Elimination of deposits
* Doxycicline 3.4

« Doxycicling - TUDCA *
* ECGC (green tea)

+ Antibodies
o PRX004 *

o NIOOB *

S

+ Tafamidi ‘ﬁf*
. DEilfiaur:ilsaL: "jfi"ﬁf
* Acoramidis *

TTR stabilization

Dimers

—_—
—

Dissociation

= yh,*

Manomers

*

Effective in
ATTRv Neuro
clinical trials

Effective in
ATTR Cardiac

clinical trials

Ongoing ATTR
clinical trials

Available
without clinical
trials

ATTRwt

Cardiomyopathy

Cardiomyopathy
ONLY

ATTRv

Cardiomyopathy AND
Polyneuropathy

Polyneuropathy
ONLY

e M Tafamidis

Tafamidis

—
el Tafamidis* Patisiran®** B Inotersen**

* Polyneuropathy Stage 1
** Polyneuropathy Stage 1 & 2

——

doi:10.1002/ejhf2140




B) ENFERMEDADES DEL DEPOSITO DE GLUCOGENO:

Glucose -
1 " . . . Acid maltase (11
Type II: Acid maltase deficiency af Pompe diS€ase> wow ke
T BnZyme radaton
mﬁ;ﬁ:ii:“u - GI?I‘QE" ‘). {—Ph;::;f;ﬂli:;:llge a %— Phosphorylase b
e 1/40.000 e actone o e pp (V- musce)
* HAR, > 600 variantes Galactose 19> UDP Galactossy N H,l < Debranching  pe: (00
- Acumulo glucégeno en lisosomas y citoplasma = destruccion 1 Tum—p < pami .::éx;':fm
tisul Galactose 1-P UDP Galactose ~ Glucose &6-P < >  Glucose
ISular uridyl transferase epimerase ¢ «— PGl G6Pase
C 2 fO rmaSZ Fructose &-P ()

- Early onset (forma clasica, ausencia enzima):

Fructose

F-1,6-BP —» T l «— PFK (VII)

Fructose 1, 6-P

v' 1os meses vida

v" HIPERTROFIA BIVENTRICULAR, IC

v’ Extracardiaco: debilidad muscular, hipotonia, distrés
respiratorio

Dx: prueba del talén (actividad enzimatica de la GAA).
Muestra sanguinea.

Tto: Reemplazo enzimatico con alglucosidasa alfa

v

l Fructokinase

Fructose 1-P ———— ¥ Glyceraldehyde 2 P + Dihydroxyacetone phosphate

[XII)
Aldolase A

L 1,3 Biphosphoglycarate

3 — PGK
2-Phosphoglycerate
«— PGAM2 (X)

Cell
membrane

2-Phosphoglycerate

“#— Enaolase (XIII)

Phosphoenal pyruvate

(MYOZIME, iv c/15d). . -« ok
; Pyruvate #— | actate
/ PX- @ PC F"DHl IE:EH
Oxaloacetate + acetyl CoA— Citrate
TCA

—Late-onset (\, enzima): adultos, SIN afectacién cardiaca
(miopatia).

Citrate synthetase

GLUTZ Cell
membrana

Extracellular
glucose



https://www-uptodate-com.m-hcd.a17.csinet.es/contents/alglucosidase-alfa-drug-information?search=pompe&topicRef=2905&source=see_link

@n di@lysnsamal GSD with normal acid maltase (lib)

e Déficit de proteina LAMP2 (¢? Funcion)

e HAD ligada al X

e Miocardiopatia (Hipertrofica >> dilatada)

e Extracardiaco: Miopatia esquelética, Alteraciones
oftalmoldgicas, discapacidad intelectual, trastornos
psiquiatricos

* Dx:

v’ biopsia muscular: VACUOLAS
INTRACITOPLASMATICAS con glucégeno
v Genética: mutacién gen LAMP2

o« TTO ESPECIFICO-




C) AMP CINASA (PRKAG2, PS):

* HAD. Mutaciones gen PRKAG2 - cambios estructurales de
enzima (AMPK) que modula la captacion de glucosa -
absorcion deficiente de gltcidos en los miocitos 2 Depdsito

* Prevalencia: 0.23-1% de los pacientes con sospecha de
MCH*

« “Early-onset”: <30 a

 |PR (70%) + Hipertrofia BIV + degeneracion progresiva del
sistema de conduccion (= 30 a)

e +TSV enjévenes (= 40 a FLA/ FA) = Ictus PR

'.-' 'J

Jr‘th*J;L_LKL_Jlr

_=|,1r.n,__dgr_'_-;;:ﬁ__ TS,

: |
A J—-—\:"I Lr‘—}‘J T |

o (Gomcnstccwcnr  pocmmwimueion | Ehegir 6 | J JI | | [.n__ } PYBEN IFESN] PyEES
. : : : LW rppserirapiey LY 1 . CERES | S - | | |
Fenotipos | (RSER= dRUEp SRR aNRYP u ISR SeCRR Maan: EREs!
distintos en Q =8 . S B AaEaa. W RRaRY| 0
una m|Sma APt s itk wptnees - i J_;h Ji n 'H-ﬂ “—T C -.-. | II‘JH Il-'n_-' '_"i"q_.'ﬁ'"_“—":rL
familia FEEEREEREEGE Tﬂ ]-J“ =g NN (SEm)y .'I"
NSk i MERE ENEEN INEERI RENEN TSURT N, |EREEE ST
doi: 10.3390/life12122136. | --'—"h"‘r—rrr"! . | r-'T'—H"l-J LGEEELNIEES F_J‘“F—J L




- ESTUDIO GENETICO: Confirma Dx y precide severidad (Genotyping)

[

v' €.1592G>A (Arg531GIn) > HVI agresiva (meses de vida)

v' €.905G>A - + preexcitacion * y =

v' ¢.1463A>T - Sincope por BAV Avanzado e implante de MCP o ps R T 1
s :'r.. 5 L]

- il MONITORIZACION Y SEGUIMIENTO (Holter): BAV, FA
- SIN TTO ESPECIFICO (j! Dx diferencial)

A | B

1- Sospechar e
identificar PS

2- Establecer
estratificacion del R
3- Monitorizacion
estrecha

doi: 10.1038/s41598-020-77124-9.




D) ENFERMEDADES POR DEPOSITO LISOSOMAL: E. FABRY

e 6% de “LATE-ONSET” MCH (Varones)

* Deficiencia de aGalactosidasa por mutaciones gen cromosoma X
(region Xg22.1) = Error innato del metabolismo = depésito
intracelular (lisosomal) de glicoesfingolipidos (vacuolas) en diversas

células = enfermedad multisistémica DA ﬂ
e A
. 7 . . 7 4. . 1 .:I-" -'-'_1 * .I\-.' g - i .
e Espectro variable de clinica: grave (hombres) --- asintomatico (mujeres) P S U iy S
\ ﬁ‘# u.i‘_',_Ew: 2 q.{, 1 {' "ﬂhﬁﬂ;d-g
Fabry disease W sl e e, G :
-l il - o ¥

p— = T . " TR |
mainly affected ot --E T wiL W e “;";a
s - / organs \ 1% ; '- """’!- o
’ ) Lea®an +g T Rl ¢
peripheral kidney

nervous 5351@.-!11 renal insufficiency
neuropathic pain  ENNNERES

v

% < |
s A jrect: i IESREERE
:'"""h L : n Mﬁ (3 VL LTy 5 l"\"’_'"'!w v‘. ‘ V
% gastrointestinal tract |
heart diarrhea, abdominal pain ' l \

cardiac arrhythmiafailure central
left veniricular hypertrophy nervous system Tt T s
stroked/ TIAMML

doi: 10.1007/s40265-021-01486-1.




Clinical manifestations of Fabry disease

Childhood ‘a S =l
: = osis, fatiga. Depresidn
Acroparesthesia, may be severe angloqueratomas — - —_— #'ﬁh'-".l' .
- - 5 Antecedentes familiares: Ictus prematuro,

Insuficiencia renal,
miocardiopatia, muerte stbita. No fransmisién de padre o hijo

Telangiectasias on ears, conjunctiva
Hypohidrosis, poor exercise and heat tolerance
Mausea, diarrhea, and abdominal pain

Raynaud phenomenon

E ice
Ophthalmalogic abnormalities (cornea verticillata) : fe de m”: i mmmaf hﬂg;zmmhv{wmgﬂﬂfﬁ ¢

Early adulthood

Extensive angickeratomas, telangiectasias ;
Albuminuria, hematuria, oval fat bedies in urine - - £ : : Considerar la enfermedad de Fﬂbr'ﬁ"'
Nausea, diarrhea, and abdominal pain (deficiencia de c-galacliosidasa A)
Fever, heat collapse, anhidrosis
Proteinuria

Cornea verticillata, conjunctival vessel tortuosity, and lymphedema

ﬁ to 40 years of age \

Cardiac disease; Left ventricular hypertrophy, conduction and rhythm T disfuncidn re
abnormalities, valvular disease, small coronary vessel disease g A

Kidney function impairment usually with proteinuria ¢, Ha petectano ENFERMEDAD
Ischemic cerebrovascular stroke or TIAs

Progressive length-dependent small fiber neuropathy: Acroparesthesia, loss N E U R : l \ | 2 D | O

of cold and warm percepticn

Mausea, diarrhea, and abdominal pain

@ transient ischemic attacks. j . dolor neurcpdtico

Adapted from: Cho ME, Kopp JB. Fabry disease in the era of enzyme replacement
therapy: a renal perspective. Pediatr Nephrol 2004; 19:583.




D E FAB RY D Diagnosis of Fabry disease
. X
Patient with cdinical features,
laboratory evidence, or family history
suggestive of Fabry dissase*
wWihat is the sex of the patiant?
I
[ 1
Male patient Female patient
w
MMeacsure leukocyts
alpha—Gal A activity M
|
[ | 1
= 3" %0 2 to IS5 =35 %
Diagnosis of Fabry Ciagnosis of Fabry Patient does not
established & likkely establishead = hawve Fabry disease
w

| PerFur(QgenEﬁc miutational anah.rsi;)n'F the =LA ganad |

Considerar la enfermedad de Fabry

(deficiencia de o-galactosidasa A)

En homb

sangre fofol o fest de gota seca

e e im

— e

En mujeres: andlisis genético para la mutacién de Fabry

: Pruebas de deficiencia de agalactosidosa A: andlisis en

| Crisease-causimng mutaticn identified? |

T
es

W

1
Mo

W

Diagnosis of Fabry
astablishaed

Does the patient
hawve a genetic variant
of unknown significance?

es

w

1
[ =]

¥

Parform bicpsy of an affected
tissue or organ (=g, kidney)

Patient doas not
hawve Fabry disease

¥

Is there evidence of
imtracellular Gb3 inclusions?

T
es

¥

1
Pl

¥

Driagnosis of Fabry
astablished

Patient does not
hawve Fabry disease ¥




D) E. FABRY (Tto)

“‘““9"“““'"‘““"“"5’" -
I \/

v’ Fabrazyme (agalsidasa beta) I
+ GCS
. 2.4.1,80
1 mg/kg c/15d iv Ceramide .‘ ? Glucosylceramide
. GBA
v’ Replagal (agalsidasa alfa) 3.2.1.45
. (Gaucher diseasa) BAGALTE
0.2 mg/kgc/15d iv Gt 2.4.1.274
(GM1-Gangliosidosis)
AAGALT
2.4.1.228
—-
> long-term ERT Lactosylceramide .‘ — ! Globotriaosylceramide (Gb,)
or migalastat treatm " 32im
ent can reduce left Migalastat (Fabrydisease) | | BacaLnTs
ventricular wall HEXA s
thickness (GM2-Gangliosidosis)
@ Gicboside
I
I
w

doi: 10.1007/s40265-021-01486-1. Galactosylglobosides




able Conditions Presenting With Increased LV Mass and Thick Ventricular Walls

Conddl thon

Age at Presentaton

History and Clinlcal Presentat on

Echocardiog raphy

ECG Profile

CMR LGE

Blopsy

Cardiac & nmyloid

Fabry disease

Danon disease

Friedreich ataxia

Cardiac oxalosis

Mu copol ysacchar idoses

Differential diagnosis

Hy pertroph b
candl onvyapat hy

Hy pertens ive heart

disease

=30 yrs

Male: 11 = T yrs:
female: 23 = 16 yrs

=20 yrs

25 yrs
{range 2-51 yrs)

=20 yrs

1-24 yrs
{redian, 10 yrs)

17-18 yrs

Heart failure sym pboms, nephnotic
syndrome, |diopat hic peripheral
merop athy, unexplal ned
hepatomm egaly

Neuropat hic pain, inmpaired
sweating, skin rashes

Heart fallure, sheletal my opathy,
mental retandat

Gt subom rrmality

Jurvenile wradithiasis and
e prhir ol s ks

Varlable depending on subtype,
coarse facal features, delayed
mental development, skeletal
deformiitles, corneal o ouding,
hepatos plencmegaly

May be ssym ptomatic, dyspnea,
oingin g, Syncope, sedden death

History of hypertenson

Symimmetrical increase in LV and
RV waall thickmess, dilated LA
and A, gramular Sppears nee
of niyoca rdivmm, pericandl al
effusion, decreased EF in
Bdvanced cases

Symimetrical increase in LV and
RV wall thickness, nommnal EF

Wery thick LV {20-60 nmnn

RV may or may not be thick,
decreased EF

Increase in LY septal and
postenor wall thickness,
mormal EF

Symmetrical increase in LV and
RV wall thickness; patehy,
echodense speciied
reflection; normal EF

Asymimetrical septal

hypertrophy, mitral and/or
aortic valve stenosis or

insu ticiency, normnal EF

Asyrmrmetrlcal hypertrop hy,
small LV cavity, LVOT

obstruction, normal EF

Symmetrical increase in LY wall
thickness, milld LV dilation,
moral EF

Decreased of normal QRS complex
voltage, pseudoinfarction in
inferolateral leads

Increased or nomnal QRS oom plex
wvoltage, short or prolonged PR
Inberval

Incressed or normnal QRS oo plex
voltage, short PR interval (delta
WEVE)

Mormal QRS complex voltage,
went ricular tachy'cardia

Increased or nomal QRS oom plex
voltage, complete heart block

Increased or decreased RS
complex voltage, malignant
arr haythinil &

Increses ed O RS com plex voltage,
paento-delta wave, glant
T-weave inversion

Inecreas e QRS comn plex;,
mons pecific 5T-T-wave changes

Global, diffuse, pronosunced
In subensdosc andi wm;
RV and LV walls

Focal, mldwall, |nferslat eral
weall

Su bendocandial, does not
cormespond to perfusion
ter ity

Increas e s andiu m
at tenuation on CT

Patehy, mnldweall, | umct]ons
of the ventricular Septum
and RV

Mo pattern, predomm inantly
5 Lo andial

Myoeyte atrophy, anmylold
replaue& marmmal
cardiac tksue

Enlarged myosytes with
chsters of concentric

glycolipid (myelincid
Dol b5l Wit

I ys0s omes

Sa rcopl asmilc
vacuel zation, focal
storage of PAS-positive
rmaberial, o bl lar
ol sarr &y

Mons pec fic

Intra- and ex traced lular
deposition of oxalate
erystals withouwt
Coomoon itant
| il ation and
e resls

Swollen myocytes with
clear cytoplasm due to
accum ulation of
mucopol ysaccha rides
wiithin lysosommes

Myocyte hypertrophy,
ok llar O sarray,
and interstitial fibrosis

Enlarged mrpocytes with

enlarged or replicated
i clel

doi:10.1016/j.jacc.2009.12.040




5- OTRAS CAUSAS DE HVI

Inborn errors of metabolism
Glycogen storage diseases
Pompe disease (glycogen storage disease type 1)
Forbes dizease (glycogen storage disease type 111, also known as Cori disease]
Phosphorylase kinase deficiency (ghycogen storage disease type IX)
Carnitine deficiency:
Carnitine palmiteyltransferase type I deficiency
Carnitine-acylcarnitine translocase deficien
Mucopelysaccharidoses
Hurler syndrome [mucopelysaccharidosis type 1)
Hunter syndrome (mucopohysaccharidosis type 1)
Morquio syndrome
Scheie syndrome
Cther lysosomal diseases
Danon disease
Fucosidosis

I-cell disease

Mannosidosis
Organic acidurias:

Methylmalonic aciduria

Barth syndrome (3-methylglutaconic aciduria, type II)
Glycosylation diserders (eg, phosphemannomutase 2 deficiency)

Congenital generalized lipodystrophy

Multiple congenital anomaly syndromes

Hoorisn neroimeE

Wih-Wiledemann SYNaramE

Cardiofac isloutasneous syredromes

Rubirsbein-Tayal syndrome=

MNeuromuscular disorders
Friedreich ataxia
Myotonic dystrophy

Minicore (multicore) myopathy




Mitochondrial disorders

MELAS syndrome

Leigh syndrome

Complex [ deficiency

Sengers syndrome

Defects of beta-oxidation enzymes:
Very long chain acyl-CoA dehydrogenase deficiency
Long chain 3-hydroxyacyl-CoA dehydrogenase deficiency
Multiple acyl-COA dehydrogenass deficiency

Combined respiratory chain deficiencies




Interesting Images
Unraveling an Unusual Phenocopy of Hypertrophic
Cardiomyopathy:‘MELAS Syndrome \
MELAS sindrome = mitochondrial encephalopathy with lactic acidosis and stroke-like
episodes
- Miopatia metabdlica por afectacion de DNA mitocondrial (herencia materna)
- Edad de inicio /grado de afectacion variable: epilepsia, DM, acidosis lactica,
debilidad muscular, retraso cognitivo, ... + MCH + taquiarritmias, preexcitacion
- RMN: Fibrosis intesticial difusa = RTG + distribucién NO isquémica (difusa,

subepicardica...)
- SIN tto especifico




TAKE HOME MESSAGES:

1. HV es un hallazgo frecuente en la practica clinica

2. Reto diagnostico establecer causa

3. Frecuente: 22 (HTA, valvulopatia,...), pero hay que conocer el amplio espectro
de FENOCOPIAS DE MCH para sospecharlas = Diagnosticarlas

4. Importancia de la edad de presentacion

5. Red flags en cada fenocopia

6. Fenocopias con tratamiento establecido: Amiloidosis, E. pompe, E. Fabry




MUCHAS GRACIAS ©




Phenocopy Conditions for Hypertrophic Cardiomyopathy

Phenotype Crene Protein Phenotypic clue
AMPEK mediated Glycogen storage PREAG? Protein Kinase A, y subuanit Mormal or reduced left ventricular
systolic function, pre-excitation patier
Pompe discase fidA a- | 4-glucosidase {acid maliase) | Aubesomal recessive, multi-organ
discase, Pre-excitation paticrn
Anderson-Fabry disease filA a-galactosidase & X-linked, multi-system also involving
skin, kidney and peripleral nerves
Danon discase LAMPZ Lysosore-associated membrane | X-linked dominant, Proximal muscle
protein 2 weakness, intellectual disability, short
PR on ECG, elevated CK levels
Ay loidosis TTR Transthyretin Low QRS voltage, other organ
involvemnent, Subendothelial LGE
Kearns-Sayre syndrome mENA Mitochomdrial probein Multi-system disease
Friedreich ataxia FRIOA Frataxin Autosomal recessive, neurodegeneration
Myotonic dystrophy LINPE Myotonin Protein kinase Myotonia, muscular dystrophy, cataract,
frontal baldness
ZNFR Zine Finger Factor 9
Moonan LEOPARD syndromes (Rasopathies) | PTPNSS Protein tyrosine phosphatase, Congenital heart defects, Lentigines,
noareceplor type 11 Café-an-lait spots
SORSS S0w2 Son of Sevenless
RAFT Murine leukemia viral oncogens
homaolog |
KRAS Koirsten rat sarcoima virs
Tomaolog
Crhers (ALY, BRAE CBL, MAP2IK!, MAP2E2, NRAS, RITT, RRAX, SHOCTD
Meimann-Pick discase MNPCT Meimann-Pick Autosomal recessive neure-degenerative
discase
Refsum discase PAHRY (PHYH) | Phytanoyl-CoA hydroxylase Retinitis pigmentosa, peripheral
neuropathy, and ataxia
Dcafness MY Unconventional myosin & Autesomal dominant deafiness

Abbreviations: ECG: Electrocardiogram: CR: Creatine kinase; LGE: late gadolinium enhancement

Circ Res. 2017 September 15; 121(7): 749-770.
doi:10.1161/CIRCRESAHA.117.311059.




Conditions With Dilated LY and Infarct Pattern

IC ooreddll oy

Age at Presentation

History

Echvec: aindl ograp hy

ECG

CMR LGE

Cardiac Blopsy

Sarcold osis

Wegener disease

Heermos hronna Loss

Criffer ential
diagnoses
| = hvermic
candl onmyopat hy

|l athic: olilated
candi onmyopat hy

Yong sdults

Young sdults

Hersditary henmoss hromatos is:
=30 yrs in rmen, older in
WY SeC onvdary
henos hromatosts: any age

Aiu it

Aiu it

Congestive heart fallure

ol ¢ Lpser and lower
respl ratory tract infections

Hereditary henmsch romatos s
Ihver fumctlon abmormma litles,
weakness and lethargy, skin

hyperpl gmentation, diabetes

mellites, arthralgla, impotence

in men; S eDond ary

PeearisC rornEtos s ey tie

arvermil &, moaltipde biloaod
transfu skns

Coronary arbery disease,
conges tive heart fallure

Congestive heart fallure, no

lrvvwn candli ovascular disease

Variabile wall thickness, focal
or global hypokinesis,
LY BMELEr Y S

Fegion al hypokinesis,
pericardisl effusion, mild

MR, LV systolic
dystunction

Dilated LV with global
systolic dysfunction

Dl laited LW, regional

hypokinesis correspon ding
tio perfushon terribory,

decreased sysbolic
funetion

Dilated LV with global
systolie dysfunction

Infrahis ian block, atypicsi
intarctbon pattenn

Atrial fibrillation,
atrboventricul ar block,
atypical infarction

pat termn

Su pranentr icul ar
arrhoythm s, ven tricwlsr
condise thon
abnormality ks rare

Muiltifo rmm prennat uee
ven tricular complexes,
Melen Sesita nveedl
ven tricular techycandia

Atrial fitril latho n

Patchry, basal and lateral
LY walls

Deirues 2, ol el |

Subendocardial, differsmnt
degrees of transnwral
exbension, cormes ponds

to perfusion terr bory

Mo LGE, or if present,
roil dhwea ll and pat chy

Meec Bseat ing, n it cleait esd
glant cell gramnuosnma
surround ed by band of
dense collagen fibers

Vasculitis with mecroti Zing
gramnulonma bows
| inflasrmnm erthom

Iren Seposits within the
myccyte

doi:10.1016/j.jacc.2009.12.040

Sarcoid

Hemochromatosis

m Conditions With Dlated Left Yentricle and Infarct Pattem

Dilated
Cardiomyopathy
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