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Neobvyklé priciny srdec¢niho selhani

AL AMYLOIDOZA
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skupina odlisnych chorob, extracelularni depozice amyloidnich hmot
(fibrilarni proteiny rezistentni k proteolyze)

Incidence: 8-12/1.000 000

AL amyloidédza - lehké retézce IgG (nejcastéji lambda) 70% vsech

amyloidodz, v 50-60% srdecni postizeni, klinicky vyznamné ve
30%, izolované v 5%

Familiarni amyloidéza — mutovany transthyretin (mATTR), 7-9% ze vSech A

Senilni amyloiddza — transthyretin 5-7% (WtATTR) - pod-diagnostikovana!

Sekundarni amyloiddza — protein A — 4-7%, srdecni postizeni ve 2-3%

893/2004



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

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*

N

Table | Wiﬂerent diseases that cause cardiomyopathies

DCM

Unclassified

Familial ™inknown gene Familial, unknown gene Familial, unknown gene Familial, unknown gene Left ventricular
Sarcomeric protein mutations Sarcomeric protein mutations (see Intercalated disc protein Sarcomeric protein mutations non-compaction
3 miyosin heavy chain HCM) mutations Troponin | (RCM +/— HCM) Barth syndrome
Cardiac mycsin binding protein C Z-band Plakoglobin Essential light chain of myosin Lamin A/C
Cardiac troponin | Musde LIM protein Desmoplakin Familial amyloidosis ZASP
Troponin-T TCAP Plakophilin 2 Transthyretin (RCM + neuropathy) w-dystrobrevin
o-troponyosin Cytoskeletal genes Desmoglein 2 Apolipoprotein (RCM + nephropathy)
Essential myosin light chain Drystrophin Desmocollin 2 Desminopathy
Regulatory myosin light chain Desmin Cardiac ryanodine receptor Pseuwxanthoma elasticum
Cardiac actin Metavinculin (RyRZ) Haemochromatosis
a-myosin heavy chain Sarcoglycan complex Transforming growth Anderson—Fabry disease
Titin CRYAB factor-83 (TGFB3) Glycogen storage disease
Troponin C Epicardin
Muscle LIM protein Muclear membrane
Glycogen storage disease (e.g. Pompe; PRKAG2, Lamin A/C
Forbes’, Danon) Emerin
Lysosomal storage diseases (eg. Mildly dilated CM
Anderson—Fabry, Hurler's) Intercalated disc protein mutations
Disorders of fatty acid metabolism (see ARVC)
Carnitine deficiency Mitochondrial cytopathy
Phosphorylase B kinase deficiency
Mitochondrial cytopathies
Syndromic HCM
Moonan's syndrome
LEQOPARD syndrome
Friedreich’s ataxia
Beckwith—Viedermann syndrome
Swyer's syndrome
Other
Phospholamban promoter
Familial amyloid I
Mon-familial Cbesity Myoarditis (infective/ftoxic/immune) Inflammation? I Amyloid (AL'prealbumin) Tako Tsubo
Infants of diabetic mothers Kawasaki disease Sderoderma cardiomyopathy
Arbletic training Ecsinophilic (Churg Strauss Endomyocardial fibrosis
Amyloid (AL'prealbumin) I syndrome) Hypereosinophilic syndrome
Viral persistence Idiopathic
Drugs Chromosomal cause
Pregnancy Drugs (serotonin, methysergide,
Endocrine ergotamine, mercurial agents, busulfan)

Mutritional — thiamine,
carnitine, selenium,

Carcinoid heart disease
Metastatic cancers

hypophosphataemia, Radiation
hypocalmemia Drrugs (anthracyclines)
Alcohol

Tachycardiomyopathy



Klinicky obraz
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Méstnavé srdecni selhani - pravostranné
periferni otoky, hepatomegalie, T napl# krénich Zil,
pleuralni vypotek, ascites, dusnost

Posturalni hypotenze, sklon k 4 TK
(¥ srdeéni vydej +/- neuropatie)

Palpitace, synkopy (arytmie- tachy/bradyarytmie, fibrilace
sini)

Renalni selhani, sy karpalniho tunelu
Kardioembolicka prihoda (i pri sinusovem rytmu)
Laboratorni znamky: abnormalni pomér FLC /A,

T troponin T/I, T BNP/NT-proBNP (&asna diagnostika,
vztah k prognoze, volbé a hodnoceni efektu terapie!)



Diagnostika

U SV. ANNY A

= EKG
= ECHO srdce

= MRI
= DPD scintigrafie
= EMB

= Laboratorni vys.:
TnT/I, NTproBNP/BNP, FLC




U SV. ANNY EKG u srdec¢ni amyloidozy

Cardiac amyloidosis: A comprehensive review Cor Vasa 2013:55:e60—e75

Michal Fikrle®, Tomds Paletek™®*, Petr Kuchynka®, Eduard Némecek®, Lenka Bauerova®,
Jan Straub®, Romana RySava®
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Quarta CC et al, Eur Heart J 2010 (abstr)
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Echokardiografie u srdecni
amyloiddzy

Zasadni metoda pro suspicium na srdecni amyloidozu

koncentricka hypertrofie obou komor

casné postizeni longitudinalni kontraktility

tézka diastolicka dysfunkce

»granular sparkling”

zesileni IAS, chlopenni cipu, perikardialni vypotek

typicky nalez pri vys. strainu
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ECHO u srdecni amyloidozy
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Relative apical sparing of longitudinal strain using
two-dimensional speckle-tracking echocardiography
is both sensitive and specific for the diagnosis of
cardiac amyloidosis

U SV. ANNY

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

CA

Amyloid strain

HKMP

Heart 2012 Oct;98(19):1442-8
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sopen {7 ) Extrakardialni biopsie
4 — Endomyokardialni biopsie
klieni kost ’/ML_—’ 5 : ’ ' : : ’
Identifikace amyloidogenni bilkoviny = urceni
% % N ( typu amyloidozy (imunofluorescence, hmotnostni
“ \\% \ spektrometrie)
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NEMOCMCA Dif. dg srdecnich amyloidéz (AL vs ATTR)

= postiZeni dalSich organti
= laboratorni diagnostika — FLC (pozit AL)
= genetické vysetreni (diff. dg mATTR vs wtATTR)
= DPD scinti (pozit u ATTR)
" Imunofluorescence EMB vzorkli
(typizace amyloidogenniho proteinu)
* Hmotnostni spektrometrie EMB vzork(

(typizace amyloidogenniho proteinu)

ZASADNI VYZNAM PRO PROGNOZU |
TERAPII !
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AL (light-chain)

» dusledek postizeni plazmatickych bb kostni drené s
monoklonalni nadprodukci volnych retézct

= hematologicka lécba (ASCT, Mel + Dex, bortezomib)

= pri EF LK pod 45%, NYHA 1lI-IV, sTK pod 100mmHg, NTproBNP
nad 5000 ng/l je ASCT kontraindikovana pro vysokou
periproceduraini mortalitu

= transplantace srdce s naslednou lécbou AL-A (tedy ASCT) u
nemocnych s izolované (dominantné) kardialnim postizenim

Heart transplantation for cardiac light chain

e loidoers with subseqtont autologods stem Transplantace srdce a ndslednd létha AL-amyloidézy

cell transplantation

Tomas Honek?, Jan Krejci®*, Lenka Spinarova®, Petr Hude®, Petr Nemec”, Z. Adam’, ). Krej&i?, M. Krejéi', P. Némec?, L. Spinarova?, V. Zampachova®, Z. Cermékova’, T. Pika®, L. Pour', Z. Kofistek', M. Tomizka!',
Zdenek Adam®, Alzbeta Sirotkova®, Vita Zampachova®, Jiri Vitovec® P. Szturz', Z. Kral', ). Mayer'




Progndza amyloiddzy
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" npeprizniva u AL-A

= v pritomnosti srdecniho selhani median preziti nelécenych
jedinct 5-6 mésicti

" méneé nez 20% prezije 2 roky!

= 73% nemocnych zemre do 3 let (Sperry 2016)

= casna mortalita je kolem 30%

= 1/2 - 2/3 amrti maji kardialni pficinu

Overall survival in patients with cardiac amyloidosis

ATTRm
b 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
0 1 2 3

0.00 0.25 050 0.75 1.00
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Subtype-Specific Interactions and Prognosis in Cardiac Amyloidosis

Brett W. Sperry, MD; Michael N. Vranian, MD; Rory Hachamovitch, MD; Hariom Joshi, MD; Asad |kram, MBBS; Dermot Phelan, MD;

U SV. ANNY
V BRN E Mazen Hanna, MD
427 Patients with
Cardiac Amyloidosis
67 Patients Excluded
.| 28 Untypeable
"| 27 Inadequate Clinical or Follow Up Data
12 Uninterpretable Echocardiography
360 Patients

I
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191 Patients with AL

169 Patients with ATTR
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J Am Heart Assoc 2016 Mar 24;5(3)
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Prognosticka stratifikace AL
amyloiddzy

Revised Prognostic Staging System for Light Chain
Amyloidosis Incorporating Cardiac Biomarkers and Serum
Free Light Chain Measurements

Shaji Kumar, Angela Dispenzieri, Martha Q. Lacy, Suzanne R. Hayman, Francis K. Buadi, Colin Colby,
Kristina Laumann, Steve R. Zeldenrust, Nelson Leung, David Dingli, Philip R. Greipp, John A. Lust,
Stephen J. Russell, Robert A. Kyle, S. Vincent Rajkumar, and Morie A. Gertz

= NTproBNP 2= 1800 pg/ml
= ¢TnT 20,025 ng/ml
= FLC-diff 2 18 mg/dI

prezivani
= 94 meésicu
= 40,3 mésicu

o

= 14 meésicu
= 5,8 meésice

J Clin Oncol 2012;30:989-995.

Overall Survival
(proportion)

== Stage 1

Stage 2
== Stage 3
== Stage 4

No. at risk 583

B
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Lécba

Kardiologicka Iécba (symptomaticka lécba)
=  Meéstnavé srdecni selhani
diuretika (furosemid) + antagonisté aldosteronu (spironolakton, eplerenon)
=  Arytmie
fibrilace sini: amiodaron, event. betablokatory; kardioverze
CAVE digoxin nepodavat (riziko bradyarytmie), PM/ICD zohlednit prognézu nemocného
= Antikoagulace
fibrilace Ci flutter sini; prodélana kardioembolizacni prihoda; trombus v srdci
i pfi sinusovém rytmu u restriktivni kardiomyopatie, dysfunkce sini
= Transplantace srdce (v kombinaci s ASCT)
selektovana skupina mladsSich nemocnych s izolovanym kardiadlnim postizenim

Hematologicka lécba (kauzalni 1écba)
= HDM + ASCT, chemoterapie

Dalsi specificka lécba



Hematologicka lécba
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Systemic light chain amyloidosis: an update for treating physicians
Giampaolo Merlini,"? Ashutosh D. Wechalekar,® and Giovanni Palladini’?

Signs and Symptoms of AL

Lethargy, fatigue . . .
Weight loss Patient with suspected systemic

Peripheral edema AL amyloidosis Red Flags for AL
Heart failure {(in MGUS/MM)

Diarrheafconstipation . - Unexplained high
Peripheral &/or autonomic Confirm diagnosis by tissue

NT-proBNP

neuropathy biopsy (Congo red) Albuminuria

Postural hypotension i )
Purpura Amyloid typing (IHC or LC-MS)

Detect PC clone

Serum and urine IF, FLC, bone marrow
biopsy, iFISH, imaging for bone lesions

Assess extent of organ involvement and stage disease

ECG, Echocardiogram, NT-proBNP, Troponin-T
eGFR, 24 hour proteinuria, Alkaline phosphatase, clotting

Excellent PS,

Limited organ involvement, [ L
Good renal function, Reasonable PS, NT-proBNP >8500 ng/L
NT-proBNP <8500 ng/L

Troponin-T <0.06 ng/ml and

NTproBNP <5000 ng/L l
"Intermediate Risk" " -
Mol Combination chemotherapy il
Consider ASCT with HDM MDex C;Tf,;";‘;;";’;‘;fﬂﬁ{;g" 20%
Zo(y Ml el s ety or CTD regimens and close
(V] Dose attenuated HDM- monitoring

(CyBorD or BMDex)

ASCT with bortezomib

consolidation

0
60% Blood. 2013:121(26):5124-5130




Cardiac Transplantation Using Extended-Donor
Criteria Organs for Systemic Amyloidosis
Complicated by Heart Failure

U SV.ANNY

* Mathew S. Maurer, Amresh Raina, Charles Hesdorffer, Rachel Bijou, Paolo Colombo, Mario Deng,
Ronald Drusin, Jennifer Haythe, Evelyn Horn, Sun Hi Lee, Charles Marboe, Yoshifumi Naka,
Larry Schulman, Brian Scully, Peter Shapiro, Kenneth Prager, Jai Radhakrishnan,
Susan Restaino, and Donna Mancini

—o—Transplanted —O— Not Transplanted

A AN A A AN LA A ARSI,

VA

Follow-up (days)

Conclusions. Cardiac transplantation for amyloid patients with extended-donor criteria organs followed by either
stem cell or liver transplantation is associated with improved survival compared to patients not transplanted. Short- to
intermediate-term survival is similar to patients receiving heart transplantation for other indications. This clinical
management strategy provides cardiac amyloid patients a novel therapeutic option.




FAKULTNI
NEMOCNICE
U SV. ANNY
V BRNE

®

Cardiac Transplantation Followed by Dose-Intensive
Melphalan and Autologous Stem-Cell Transplantation
for Light Chain Amyloidosis and Heart Failure

Bimalangshu R. Dey," Stephen S. Chung," Thomas R. Spitzer," Hui Zheng,” Thomas E. MacGillivray,”
David C. Seldin,* Steven McAfee," Karen Ballen," Eyal Attar," Thomas Wang,” Jordan Shin,’
Christopher Newton-Cheh,” Stephanie Moore,” Vaishali Sanchorawala,* Martha Skinner,*
Joren C. Madsen,” and Marc J. Svmigmn;'"
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The NEW ENGLAND JOURNAL of MEDICINE D SAP Scintigraphy in Patient 13
Before After
“ ORIGINAL ARTICLE ”
Therapeutic Clearance of Amyloid by & :
Antibodies to Serum Amyloid P Component ‘ {
Duncan B. Richards, D.M., Louise M. Cookson, B.Sc., -

Alienor C. Berges, Pharm.D., Sharon V. Barton, M.Sc.,

Thirusha Lane, R.N., M.Sc., James M. Ritter, D.Phil., F.Med.Sci.,
Marianna Fontana, M.D., James C. Moon, M.D., Massimo Pinzani, M.D., Ph.D.,
Julian D. Gillmore, M.D., Ph.D., Philip N. Hawkins, Ph.D., F.Med.Sci.,
and Mark B. Pepys, Ph.D., F.R.S.

= Soucasna terapie je zamérena na odstranéni produkce
amyloidogennich bilkovin

= Novym cilem je regrese jiz vytvorenych amyloidnich
depozit, které poskozuiji cilové organy e

= Sérum amyloid P component je soucasni amyloidnich
depozit, protilatky proti SAP iniciuji degradaci amyloidnich

hmot

N Engl ] Med 2015;373:1106-14
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= MYSLET NA DG. SRDECNi AMYLODOZY !

= Koncentrické zesileni stén LK + dalsi typické ECHOkg znamky

= ,Mismatch” zesileni stén LK echokardiograficky vs. nizka voltaz
na EKG

= Typicky nalez na MRI srdce (,,neinvazivni biopsie” myokardu )

* Amyloiddza srdce = nejcastéji AL > nabér FLC k/A

= Biopticka verifikace (extrakardialné / EMB)

= Kardiomarkery NT-proBNP, TnT/I (diagnostika, progndza, volba a
monitorace terapie

= Lécba : diuretika + spironolakton, antikoagulace, HTx vyjimecné
uzka spoluprace s hematology
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Dékuji za pozornost
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