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Musaia et Restriktivni kardiomyopatie

CARDIOMYOPATHY

The cardiomyopathies: an overview

M J Davies
St George’s Hospital Medical School, Histopathology Department,
London, UK

Classification of the cardiomyopathies: a position
statement from the european society of
cardiology working group on myocardial and
pericardial diseases

Perry Elliott, Bert Andersson, Eloisa Arbustini, Zofia Bilinska, Franco Cecchi,
Philippe Charron, Olivier Dubourg, Uwe Kiihl, Bernhard Maisch,

William ). McKenna, Lorenzo Monserrat, Sabine Pankuweit, Claudio Rapezzi,
Petar Seferovic, Luigi Tavazzi, and Andre Keren*

| Cardiornpathies ‘

\,

‘ HCM | | RCM | | Onclassified‘

NG %
| Familial/Genetic | ‘ Non-familial/Non-genetic ‘
Unidentified | Disease sub-type* ‘ | Idiopathic | | Disease sub-type* |

gene defect




LEKARSKA

Moo wirnte Restriktivni kardiomyopatie

nejméné casta KMP

je charakterizovana restriktivni hemodynamikou

typickym rysem je zvysena tuhost myokardu (snizena kompliance),
ktera mize mit puvod v myokardu, ale také v endokardu

morfologicky jde o onemocnéni s normalni (¢i témeér normalni) LVEF
a normalnimi/snizenymi objemy jedné nebo obou komor

tloustka stén LK by neméla byt zvySena (?)
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Table | Examples of different diseases that cause cardiomyopathies

Restriktivni kardiomyopatie

Familial

MNon-familial

HCM

Familial, unknown gene
Sarcomeric protein mutations
B myosin heavy chain
Cardiac myosin binding protein C
Cardiac troponin |
Troponin-T
o-tropomyosin
Essential myosin light chain
Regulatory myosin light chain
Cardiac actin
w-myosin heavy chain
Titin
Troponin C
Muscle LIM protein
Glycogen storage disease (e.g. Pompe; PREKAGZ,
Forbes’, Danon)
Lysosomal storage diseases (eg.
Anderson—Fabry, Hurler's)
Disorders of fatty acid metabolism
Carnitine deficiency
Phosphorylase B kinase deficiency
Mitochondrial cytopathies
Syndromic HCM
Mocnan's syndrome
LECQPARD syndrome
Friedreich's ataxia
Beckwith—\Viedermann syndrome
Swyer's syndrome
Other
Phespholamban promoter
Familial amyloid
Obesity
Infants of diabetic mothers
Athletic training
Amyloid (ALprealbumin)

DCM

Familial, unknown gene
Sarcomeric protein mutations (see
HCM)
Z-band
Musde LIM protein
TCAP
Cytoskeletal genes
Drystrophin
Desmin
Metavinculin
Sarcoglycan complex
CRYAB
Epicardin
Muclear membrane
Lamin ASC
Emerin
Mildly dilated CM
Intercalated disc protein mutations
(see ARVC)
Mitochondrial cytopathy

Myoaarditis (infective/toxidimmune)

Kawasaki disease

Eosinophilic (Churg Strauss
syndrome)

Viral persistence

Drugs

Pregnancy

Endoarine

Mutritional — thiamine,
carnitine, selenium,
hypophosphataemia,
hypocalaemia

Alcohol

Tachycardiomyopat by

ARVC

Familial, unknown gene

Intercalated disc protein
mutations
Plakoglobin
Desmoplakin
Plakophilin 2
Desmoglein 2
Desmocollin 2

Cardiac ryanodine receptor
(RyR2)

Transforming growth
factor-A3 (TGF53)

Inflammation?

RCM

Familial, unknown gene

Sarcomeric protein mutations
Troponin | (RCM +/— HCM)
Essential light chain of myosin

Familial amyloidosis
Transthyretin (RCM + neuropathy)
Apolipoprotein (RCM + nephropathy)

Desminopathy

Pseuxanthoma elasticum

Haemochromatosis

Anderson—Fabry disease

Glycogen storage disease

Amyloid (AL'prealbumin)

Sderoderma

Endomyocardial fibrosis
Hypereosinophilic syndrome
Idiopathic
Chromosomal cause
Drugs (serotonin, methysergide,
ergotamine, mercurial agents, busulfan)

Carcinoid heart disease

Metastatic cancers

Radiation

Dirugs (anthracyclines)

Unclassified

Left ventricular
non-compaction
Barth syndrome
Lamin ASC
ZASP
o-dystrobrevin

Tako Tsubo
cardiomyopathy
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Review article

Endomyocardial fibrosis: A form of
endemic restrictive cardiomyopathy

Ana Olga Mocumbi*

Heart Transplantation in a Patient with
Endomyocardial Fibrosis Due to Hypereosinophilic
Syndrome

Dariusz Korczyk,"* Graeme Taylor,” Hugh McAlistair,” Stephen May,” Arthur Coverdale,” Helen Gibbs,’
and Peter Ruygrok’




LEARsA HKMP nebo RKMP

Mathrylova universita

Prevalence, Clinical Significance,
and Genetic Basis of Hypertrophic
Cardiomyopathy With Restrictive Phenotype

Toru Kubo, MD,*{ Juan R. Gimeno, MD,* Ajay Bahl, MD,* Ulla Steffensen,” Morten Steffensen,”
Eyman Osman, BSc,” Rajesh Thaman, MD,* Jens Mogensen, MD, PuD,*:
Perry M. Elliott, MD, FACC,* Yoshinori Doi, MD, FACC, William J. McKenna, MD, FACC*

» sdili radu spolecnych mutaci
= vyvoj] HKMP do obrazu RKMP

Novel Phenotype—Genotype Correlations of Restrictive
Cardiomyopathy With Myosin-Binding Protein C (MYBPC3) Gene

Mutations Tested by Next-Generation Sequencing

Wei Wu, MD;* Chao-Xia Lu, PhD;* Yi-Ning Wang, MD; Fang Liu, MASc; Wei Chen, MD; Yong-Tai Liu, MD; Ye-Chen Han, MD; Jian Cao, MD;
Shu-Yang Zhang, MD; Xue Zhang, PhD
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Srdecni amyloidoza jako pri

Mataryiova wniversita

¢ina RKMP

: - HCM: Prevalence of different aetiologies in a cohort
| Cardiomyopathies ‘ of 776 adult and pediatric pts (Bologna)

DCM | | ARV RCM nclassified B Idiopathic HCM (presumably sarcomeric)
~ \ B Cardiac amyloidosis
g W,
- \ @ Malformative syndromes
| Familial/Genetic ~ L ‘ Non-familia\(@on-genetic ‘
N @ Anderson-Fabry disease
N
N~ I Neuromuscular diseases
N
~ < B Mitochondrial diseases
N )
Unidentified | Disease sub-type* |\ Idiopathic | | Disease S\L»Q-type* 0 Glycogen storage diseases
gene defect S N £ Newborns of diabethic mothers
N
N
N e .
N~ Biagini E et al, 2014, submitted
N
N
N

srdec¢ni amyloido6za

89312004
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M e s Amyloidéza

skupina odliSnych chorob, extracelularni depozice amyloidnich
hmot (fibrilarni proteiny rezistentni k proteolyze)

Incidence: 8-12/1.000 000

AL amyloidéza - lehké retézce IgG (nejcastéji lambda)
Familiarni amyloidéza — mutovany transthyretin
Senilni amyloidéza — transthyretin

Sekundarni amyloidéza — protein A — sporadicky
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i Diagnostika

200

EKG

ECHO srdce
MRI

DPD scintigrafie
EMB 0

Quarta CC et al, Eur Heart J 2010 (abstr)

150

QRS score (mV)
100

50

Indexed LV mass (g/m?)

Laboratorni vys.:
TnT/l, NTproBNP/BNP, FLC

Revised Prognostic Staging System for Light Chain
Amyloidosis Incorporating Cardiac Biomarkers and Serum
Free Light Chain Measurements
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MMWW Dif. dg srdeéni amyloidézy (AL vs ATTR)

= postizeni dalSich organt

» laboratorni diagnostika — FLC (pozit AL)

» genetické vysetreni (diff. dg mMATTR vs wtATTR)

» DPD scinti (pozitu ATTR)

= Imunofluorescence EMB vzorku
(typizace amyloidogenniho proteinu)

= Hmotnostni spektrometrie EMB vzorku
(typizace amyloidogenniho proteinu)

ZASADNI VYZNAM PRO TERAPII
| PROGNOZU!

-
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neprizniva u AL-A

v pritomnosti srdecniho selhani median preziti
nelééenych jedincu 5-6 mésicu

meéneé nez 20% prezije 2 roky!

a6 4l

1/2 - 2/3 amrti maji kardialni pricinu

Cardiomyopathy Disease Overview
LY -4 4 4 Claudio Rapezzi, M.D
I I I A I T R a m I Ia rn I - az et Director, School of Cardiovascular Diseases
University of Bologna, Italy

Overall survival in patients with cardiac amyloidosis

ATTRm
ATTRwt L
AL
Mortality rate

AL: 6.9 / 100 person yrs
ATTRm: 2.04 /100 person yrs
ATTRwt: 3.4 /100 person yrs

T T T T
1] 1 2 3

0.00 0.25 050 075 1.00
|
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Clinical Investigations

Echocardiographic and Biohumoral
Characteristics in Patients With AL and TTR
Amyloidosis at Diagnosis

Francesco Cappelli, MD; Samuele Baldasseroni, MD; Franco Bergesio, MD;

Stefano Perlini, MD; Francesco Salinaro, MD; Luigi Padeletti, MD; Paola Attana, MD;
Alessandro Paoletti Perini, MD; Alberto Moggi Pignone, MD; Elisa Grifoni, MD;
Alessia Fabbri, MD; Niccold Marchionni, MD; Gian Franco Gensini, MD; Federico
Perfetto, MD

"\ ry =

Ale v pripadech ATTR mensi symptomy, nizsi hladiny NTproBNP
pomalejSi progrese

AL multiorganové postizeni
rychla progrese
»light chain toxicity*
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woe EChokardiografie u srdecni amyloidozy

Clinical Investigations

Echocardiographic and Biohumoral
Characteristics in Patients With AL and TTR
Amyloidosis at Diagnosis

Francesco Cappelli, MD; Samuele Baldasseroni, MD; Franco Bergesio, MD;

Stefano Perlini, MD; Francesco Salinaro, MD; Luigi Padeletti, MD; Paola Attana, MD;
Alessandro Paoletti Perini, MD; Alberto Moggi Pignone, MD; Elisa Grifoni, MD;
Alessia Fabbri, MD; Niccold Marchionni, MD; Gian Franco Gensini, MD; Federico
Perfetto, MD

koncentricka hypertrofie obou komor
casné postizeni longitudinalni
kontraktility

tézka diastolicka dysfunkce

zesileni IAS, perikardialni vypotek
typicky nalez pri vys. strainu

Amyloid strain




S Relative apical sparing of longitudinal strain using

LEKARSKA . . . .

FAKULTA two-dimensional speckle-tracking echocardiography

e is both sensitive and specific for the diagnosis of
cardiac amyloidosis

Dermot Phelan, Patrick Collier, Paaladinesh Thavendiranathan, Zoran B Popovic,
Mazen Hanna, Juan Carlos Plana, Thomas H Marwick, James D Thomas

Table 3 Longitudinal strain parameters in cardiac amyloidosis

AL amyloidosis (n=27) TTR amyloidosis (n=26) p Value
Mean basal strain (%) —46+3.8 —-3.3+3.3 0.20
Mean mid-strain (%) —8.7+4.1 —7.0%£3.5 0.12
Mean apical strain (%) —17.5%+5.2 —145+438 0.03
Mean global strain (%) —-9.9+3.9 —7.9x3.5 0.07

Mean relative strain 1.9=2.1 20=1.4 0.90
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FAKLLTA

Masantona unverzta AL and ATTR Cardiac Amyloidosis

Jason N. Dungu, MBBS, BSc,”t Oswaldo Valencia, MSc, MD,{ Jennifer H. Pinney, BM, BS,*
Simon D. J. Gibbs, MBBS,” Dorota Rowczenio, MSc,” Janet A. Gilbertson, CSci,”

Helen J. Lachmann, MD,* Ashutosh Wechalekar, MD,* Julian D. Gillmore, MD, PuD,”
Carol J. Whelan, MD,” Philip N. Hawkins, PHD,* Lisa J. Anderson, MD{

London, United Kingdom

= Median preziti u AL 18 mésicu, u ATTR 45 mésicli
= ATTR castéji muzi (88% vs 59%), starsi (74 vs 63 let)

1.0
—1 AL
0.8 ATTR
—t— Al=censored
ATTR-censored
g o084
z
3
w
£
o 0.4
0.2
0.0

0 20 40 80 80 100 120

Survival (Months)




EKABSKA CMR-Based Differentiation of
FAKULTA AL and ATTR Cardiac Amyloidosis
Mataryiova wniversita

Jason N. Dungu, MBBS, BSc,*t Oswaldo Valencia, MSc, MD, T Jennifer H. Pinney, BM, BS,”
Simon D. J. Gibbs, MBBS,” Dorota Rowczenio, MSc,” Janet A. Gilbertson, CSc1,”

Helen J. Lachmann, MD," Ashutosh Wechalekar, MD,” Julian D. Gillmore, MD, PuD,*
Carol J. Whelan, MD,* Philip N. Hawkins, PuD,* Lisa J. Anderson, MDf

London, United Kingdom

Table 3. Comparison of AL and ATTR Amyloidosis (LGE)

Cardiac AL
Amyloidosis Cardiac ATTR
of -1 4 - (n = 46) (n = 51) p Value
= vyraznejsi postizeni
LV LGE 45 (98) 51 (100) 0.47

myokardu amyloidem AV LGE 372 st <000
u ATTR Global subendocardial LGE 18 (39) 6 (12) 0.002

Global transmural LGE 2 (4) 11 (22) 0.01
Any transmural LGE 17 (37) 46 (90) <0.001
Base-apex gradient 19 (41) 36 (71) 0.004
Atrial LGE 34 (74) 47 (92) 0.02

ATTR

Figure 2. Examples of LGE Patterns in ATTR and AL Amyloidosis
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M e, AL-A (imunoglobulinova, light-chains A)

nej¢astéjsi forma srdec¢ni amyloidézy, multiorganové postizeni
disledek postizeni plazmatickych bb kostni dfené
hematologicka lécba (ASCT, Mel + Dex, bortezomib)

pri EF LK pod 40% a NYHA llI-IV je ASCT kontraindikovana pro
vysokou periproceduralni mortalitu

transplantace srdce s naslednou lécbou AL-A (tedy ASCT) u
nemocnych s izolované (dominantné) kardialnim postizenim
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M T ATTR (transthyretinova A)

*  mutovany transthyretin mATTR (familiarni A)

wrs v ew s

kardialni postizeni méné casté (systémové onemocnéni)

= nemutovany transthyretin wtATTR (senilni A)

- starSi nemocni (> 65 let), muzi, izolované kardialni

postizeni

100
90
80
70
60
50
40
30
20
10

0

Se starnutim populace a
zlepSenim diagnostiky (MRI)
narusta vyskyt ATTR !

Cumulative incidence (%)

0

—— Neurologic
~a— Mixed
—— Cardiologic
—=— SSA

10 20

—

30 40 50 60 70 80 90
Age (Years) at Onset



FAKULTA ATTR (transthyretinova A)

Masaryeva unhverzita

Left Ventricular Structure and Function in
Transthyretin-Related Versus Light-Chain
Cardiac Amyloidosis

Candida Cristina Quarta, MD: Scott D. Solomon, MD: Imran Uraizee. BS: Jenna Kruger. BS:
Simone Longhi, MD: Marinella Ferlito, MD: Christian Gagliardi. MD: Agnese Milandri. MD:

Claudio Rapezzi, MD: Rodney H. Falk. MD

>
1.00
1

0.75
1

Survival
0.50
1

¢ Prognoza ATTR je sice lepSi nez

Log-rank p=0.02 A L I
§ 7 —_— AL u , a e LI I
—— ATTRM
8 || r— ATTRwt
e T T T
at risk o 1 2 3 years
AL 80 17 3 0
ATTRmM 36 16 7 o
ATTRwt 56 21 3 1
B 8,
-|
'S
T
g R
3z S|
£
£ R |
e o
t j telné! E
...symptomy jsou srovnatelné! —> T
$ 9| — A
= —— ATTRm
8 | — ATTRwt
o 1 T T 1
atrisk 1] 1 2 3 years
AL 62 13 1 o
ATTRm 28 13 2 (]
ATTRWt 43 16 2 o]
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FAKULTA = mutovany transthyretin mATTR (familiarni A)

Masaryeva unhverzita

THA < Clinical Phenotypes at Presentation THA < Genotypic-Phenotypic Correlation in ATTR
Among 776 symptomatic TTRm pts
n= 198
n= 385 Male 74%
Male 50.5%

Age 62 =12 yrs
Age 46 =14 yrs

n= 193
Male 39%
Age 42 =13 yrs

“Cardiac”

Worldwide/g'enotyp'ic spectrum
(2,082 patients)

4

10.9%
=V30M (n = 1378) V1221 (n =94)
W E89Q (n=32) WS77Y(n=21)
“T60A (n =32) ™ 168L (n = 28)
" F64L (n = 23) # SSOR (n = 40) Other 78 mutations each

affecting < 20 patients
Heterozygous (n =21)  ® Other (n = 205)
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= nemutovany transthyretin wtATTR (senilni A)

Wild-type transthyretin amyloidosis as a cause
of heart failure with preserved ejection fraction

Esther Gonzalez-Lopez', Maria Gallego-Delgado!, Gonzalo Guzzo-Merello?,
F. Javier de Haro-del Moral?, Marta Cobo-Marcos', Carolina Robles',

Belén Bornstein®45, Clara Salas®, Enrique Lara-Pezzi’, Luis Alonso-Pulpon!,
and Pablo Garcia-Pavia'7*

HF + LVEF2 50% + MWT212mm
164 patients

44 patients refuse to
participate

9%9mT.pPD SCINTIGRAPHY
120 patients

e ————— )

(=) (+)
104 patients (86.6%) 16 patientls (13.3%)

Senilni amyloid6oza (WtATTR) muaze byt Castou
pri¢inou HFpEF u starSich jedincu

Vyskytovala se u 13% nad 60 let

Pod-diagnostikovana v populaci!
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Kt s Terapie ATTR

= aktualné pouze podpurna lécba SS

= nové terapeutické koncepty ve fazi klinického testovani

Natural history and therapy of TTR-cardiac amyloidosis:

emerging disease-modifying therapies from organ transplantation
to stabilizer and silencer drugs

Adam Castano - Brian M. Drachman -
Daniel Judge - Mathew S. Maurer

Heart Fail Rev (2015) 20:163-178

- R — Small —— Amyloid

|
X & - L -»'i_'* » ,'f:.

, Rate-limiting Monomer 1. Aggregation Oligomers Fibrils
- tetramer misfolding
1 t dissociation 1
Suppression of TTR synthesis TTR Stabilization Fibril Degradation & Reabsorption
«  Liver transplantation «  Tafamidis (selective) » Doxycycline + Tauroursodeoxycholic acid (TUDCA)
+  Gene silencing (siRNA): *  Diflunisal (non-selective) + Anti-serum amyloid protein (SAP) antibody

. ISIS TTR-Rx
ALN-TTRsc
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Mt s Terapie ATTR

ATTR-ACT

TRANSTHERETIN AMYLOID CARDIOMYOPATHY

TAFAMIDIS STUDY

Tafamidis se osveédcil v Ié€bé TTR neuropatie

stabilizuje tetramerickou strukturu transthyretinu, €¢imz zabranuje

tvorbé amyloidnich fibril
bude uc€inny i u ATTR-CMP ?

...moznost kauzalni terapie ATTR-CMP!

Clinical Study Qutline

A Multicenter, International, Phase 3, Double-Blind, Placebo-Controlled,

Randomized Study to Evaluate the Efficacy, Safety, and Tolerability of Daily Oral Dosing
of Tafamidis Meglumine (PF-06291826) 20 mg or 80 mg in Comparison to Placebo in
Subjects Di With Transthyretin Cardiomyopathy (TTR-CM)

Candidate Project Short Tafamidis for Transthyretin Cardiomyopathy (TTR-

Description CM)

Study Number/Name B3461028

Phase of Development Phase 3

Projected Timeline Start (First Subject First Visit) - 9 December 2013
End (Last Subject Last Visit) : 5 September 2017

Study Objective(s)

The abjective of this study is to determine the efficacy, safety, and folerability of
tafamidis in subjects with transthyretin cardiomyopathy.

The primary objective is fo assess the efficacy, safety, and tolerability of an oral dose
of 20 mg or 80 mg tafamidis meglumine soft gel capsules in comparison to placebo
and given once daily, in addition to standard of care, for 30 months in subjects
diagnosed with either a TTR variant or wild-type TTR-CM. The study is designed to
assess the potential for benefit from treatment with tafamidis relative to placebo based
on all-cause mortality and frequency of cardiovascular-related hospitalizations
(including heart failure, arrhythmia, myocardial

infarction, and stroke as well as other cardiovascular-related events)..




LEKARSKA
FAKULTA
Mathrylova universita

D.R. Zwas - |. Gotsman - D. Admon - A. Keren

53-4 Heart Failure Center, Heart Institute, Hadassah University Hospital, Jerusalem

1
er 2012

Advances in the differentiation
of constrictive pericarditis and
restrictive cardiomyopathy

Lossy Eq;rxpge%_ﬁéﬁ: Derived)

*.c “f\'h LY

ok

Patient with suggestive
symptoms and signs

v

« Mitral &' velocities<5cm/sec
+ Disproportionate Biatrial enlargement
+ Abnormal myocardium

Echocardiography

pa——

Restrictive
Physiology

v

Neon-Diagnostic

Dif. dg. RKMP a konstriktivni perikarditidy

» Mitral &' velocities>12cm/sec
» Respiratory flow variations

| * Septal bounce

I —

Constrictive
Physiology

Cardiomyopathy

v

and therapy

[ Specific Diagnosis

)

MRI e e cT
» Late gadolinium | . .
enhancement 1 ) . Thlckened Pericardium
S * Calcifications
w AL 2
Endomyocardial | Hemodynamic Pericardial
Biopsy Study Biopsy
'
* LV-RV EDP diff>5mmHg * Equal LV-RV EDP
+ Respiratory LV-RV systolic * Respiratory LV-RV systolic
"concordance” "disconcordance”
Restrictive

Constrictive
Pericarditis

!

[ Surgery ]




AT Dif. dg. RKMP a konstriktivni perikarditidy

Mataryiova wniversita

Constrictive Pericarditis in the Modern Era

Novel Criteria for Diagnosis in the Cardiac Catheterization Laboratory

Deepak R. Talreja, MD, FACC, Rick A. Nishimura, MD, FACC, Jac K. Oh, MD, FACC,
David R. Holmes, MD, FACC

Rochester, Minnesota

Restriktivni kardiomyopatie

Konstriktivni perikarditis

N NT ST
4 A LA
R AS

0 mm Hg

Diskordance systolickych

Konkordance systolickych

komorovych tlaku

komorovych tlaki

Zvyraznéna interventrikularni
dependence

(J Am Coll Cardiol 2008;51:315-9)
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RKMP je nejméné castou KMP

geneticky je ,,pribuzna“ s HKMP, v nékterych pripadech muze jit
o vyvojovou fazi HKMP

RKMP;-/srdeéni amyloidoza

ta je ale nejéastéjsi pricinou RKMP, a jeji vyskyt (zejména WtATTR)
narista

AL a ATTR jsou odlisné nemoci s odliSnou Ié¢bou — zasadni vyznam
diferencialni diagnostiky srde€nich amyloid6z

na obzoru jsou nové terapeutické moznosti ATTR-CMP

Dif. dg konstriktivni perikarditidy a RKMP



