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Srdecni amyloidoza, resp. amyloidni KMP,

neni jedno onemocnéni!

Time for new imaging and therapeutic approaches
in cardiac amyloidosis

Riemer H. J. A. Slart"*? . Andor W. J. M. Glaudemans ' - Walter Noordzij'* - Johan Bijzet** -
Bouke P. C. Hazenberg>* - Hans L. A. Nienhuis >®
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Eur J Nucl Med Mol Imaging 2019 Apr 23. doi: 10.1007/s00259-019-04325-4.



LEKARSKA
FAKLULTA

Mataryiova wniversita

Table 1 - Common systemic amyloidoses affecting the heart.

Site of production

Type

U SV. ANNY

Organove postizeni u nejcastéjsich
typt amyloidoz

Cardiac amyloidosis: A comprehensive review

Michal Fikrle®, Tomds Palecek®”*, Petr Kuchynka®, Eduard Néme&ek®, Lenka Bauerovd-,

Jan Straub? Romana Ry$avd®

Protein

Organ involvement

Light chain (AL)
Familial
Senile

Secondary (AA)

Isolated atrial amyloid

Light chain x or &
Mutant transthyretin
Wild type transthyretin

Serum amyloid A

Atrial natriuretic peptide

Bone marrow

Liver
Liver
Liver

Atria

Kidneystmintestlnal tract, liver,
nervous system, soft tissues

Neﬁ us syste

Kidney, gastrointestinal tract, liver, spleen,
nervous system (rarely heart)

Gl

Cor Vasa 2013:55:e60—e75



LEKARSKA
FAKLULTA
Mataryiova wniversita

Typy amyloidoz s kardialni postizenim

Systemic Cardiac Amyloidoses
Disease Profiles and Clinical Courses of the 3 Main Types

Claudio Rapezzi, MD; Giampaolo Merlini, MD: Candida C. Quarta, MD; Letizia Riva, MD:

AL amyloidoza - lehke retézce IgG (nejcasteji lambda, abnormalni pomeér
FLC A/x 3:1), systémové onemocneni s multiorganovym postizenim

Familiarni amyloidéza - mutovany transthyretin (mATTR)
- Casto spojena senzorimotorickou neuropatii, endemicky vyskyt

Senilni systémova amyloidéza - ,normalni* transthyretin (WtATTR)
- postihuje ale prakticky vyhradné myokard (+ sy karpalniho tunelu)

Circulation 2009;120:1203-1212
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Co je spolecného v lécbe vsech
typt srdecni amyloiddzy?

= SrdeCni amyloiddza se inicialné manifestuje jako HFpEF, resp.
HFmMrEF

= Fenotypové ma obraz HKMP ¢i RKMP

Doporuceni pro Ié¢bu pacienti se srde¢nim selhanim se
zachovanou ejekéni frakci (HFpEF) a pacientt se srde¢nim

selhanim s ejekeni frakci ve strednim pasmu (HFmrEF)

Doporucéeni Trida? UrovenP

Doporucuje se screening pacientd
s HFpEF nebo HFmrEF z hlediska
jak kardiovaskularnich, tak
nekardiovaskularnich pfidruzenych
onemocnéni; pokud jsou pfitomna, je I
nutno je léCit za predpokladu, ze existuji
bezpectné a ucinné postupy/intervence
ke zmirnéni symptomu, zlepseni pocitu
pohody a/nebo progndzy.

U pacientl s méstnanim a s HFpEF
nebo HFMrEF se ke zmirnéni symptoma |
a znamek doporucuje podani diuretik.

Spinar et al. Cor et Vasa 2016;58:€530-568
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Symptomaticka lecba

» Méstnaveé srdecni selhani
diuretika (furosemid) + antagonisté aldosteronu

Curr Probl Cardiol. 2018 Jan;43(1):10-34. doi: 10.1016/].cpcardiol.2017.04.003. Epub 2017 Apr 13.

Cardiac Amyloidosis: An Updated Review With Emphasis on Diagnosis and Future Directions.
Bhogal S, Ladia V, Sitwala P, Cook E, Bajaj K, Ramu V, Lavie CJ, Paul TK.

Nedoporuceno:
Digoxin zvySena toxicita vazbou na amyloidni fibrily
ACEI/ARB hypotenze, zhorseni renalni insuficience
BB + CaA hypotenze, zhorsSeni systolické funkce LK
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Symptomaticka lecba

= Arytmie
fibrilace sini: amiodaron, ev. betablokatory; kardioverze

CAVE digoxin (riziko zvysene toxicity)

Prinos pristrojoveé léCby je sporny...

Int Angiol. 2017 Oct;36(5):497-498. doi: 10.23736/50392-9590.17.03821-4. Epub 2017 May 24.

Amyloidosis and device therapy: an open debate.

LA Franca E1_, Corrado Ez; I_ngﬂ% Ciaramitaro Gz; Novo Sz, Coppola G2,

v PM z bradykardické indikace je doporuc¢eny

v' pfinos CRT pochybny (nejsou data)

v' ICD neméni progndzu, vétSina nemocnych s NSS
zmira na elektromechanickou disociaci

Vzdy zohlednit celkovou prognézu nemocnéeho!
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Symptomaticka lecba

* Antikoagulace
fibrilace €i flutter sini; prodélana kardioembolizacni

prihoda; trombus v srdci i pfi sinusovém rytmu

Circulation. 2009 May 12;119(18):2490-7. doi: 10.1181/CIRCULATIONAHA.108.785014. Epub 2009 May 4.

Intracardiac thrombosis and anticoagulation therapy in cardiac amyloidosis.

v VySSi riziko u AL vs ATTR 35% vs 18% (p = 0,02)
(AL byli mladsi a méli nizsi vyskyt fibrilace sini)

v Riziko zvySuje fi sini, tize diastolické dysfunkce a snizeni EF LK,
snizeni vydejove rychlosti ouska levé sine

v Riziko snizuje antikoagula¢ni IéEba
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Symptomaticka lecba

= Antikoagulace

fibrilace Ci flutter sini; prodelana kardioembolizacni prihoda;
trombus v srdci i pfi sinusovém rytmu

ALE zvyseneé riziko krvaceni u AL!

Haematologica. 2016 Jan;101(1):86-90. doi: 10.3324/haematol. 20132.133900. Epub 2012 Oct 9.

Risk factors for venous thromboembolism in immunoglobulin light chain amyloidosis.
Bever KM1, Masha |—|2; Sun !:3r Stern L4i Havasi A4, Berk JL5, Sanchorawala V"i Seldin DG1, Sloan JB.

Deficit faktoru X, ziskany von Willebranduv sy, fragilita kapilar
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Kauzalni lecba — obecne zasady

= Lisi se u jednotlivych typt srdec¢nich amyloid6z

= Zabranit produkci amyloidogennich bilkovin
= Zabranit tvorbe amyloidnich hmot

= Indukovat degradaci jiz vytvoreného amyloidu v
organech a tkanich

Z archivu MUDr. Zampachové Z archivu prof. Steinera
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Kauzalni lecba - AL

= Zabranit produkci amyloidogennich
bilkovin

= Indukovat degradaci jiz
vytvoreného amyloidu v organech #

a tkanich
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= postizeni plazmatickych bb kostni dreneée

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

Signs and Symptoms of AL

Lemzi:tfgfue Patient with susp?c‘tet‘i systemic
Pe:::::; ;:;ma AL amyloidosis R:‘: ;:(a;us;;r ':lL
ST vk SR L ' N Fpromnp
neuropathy ° n‘g'i-;np:\l‘aél%sglso t:_:;;ssue Albuminuria
Systemic light chain amyloidosis: an update for treating physicians Fostur yparension Amyloid typing (IHC or LC-MS)

Giampaolo Merlini,"# Ashutosh D. Wechalekar,® and Giovanni Palladini'* Detect PC clone

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

\/ E F L K pod 4 5 0/0 Assess extent of organ involvement and stage disease

ECG, Echocardiogram, NT-proBNP, Troponin-T

/ NY H A I I I IV eGFR, 24 hour proteinuria, Alkaline phosphatase, clotting
-
Excellent PS, '

Limited organ involvement,

Good renal function, Reasonable PS,
/ ST K pod 1 0 0 m m H g Troponin-T <0.06 ng/ml and NT-proBNP <8500 ng/L

NTproBNP <5000 ng/L l
Tp ro B N P n a d 8 5 00 n g / I "Intermediate Risk"

"Low Risk" i N K "High Risk"
Combination chemotherapy 0
Consider ASCT with HDM MDex Cautious chemotherapy
(Mel 200 mg/m?) or wnh.dose attenuated
or CTD regimens and close

Dose attenuated HDM- monitoring

(CyBorD or BMDex)

je ASCT kontraindikovana! AT b

Blood. 2013:121(26):5124-5130
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HTx u srdecni amyloidozy

= prognoza je obvykle determinovana postizenim srdce
= samotna HTx je tak pouze ,,symptomatickou lécbou™

Cardiac Transplantation Using Extended-Donor
Criteria Organs for Systemic Amyloidosis
Complicated by Heart Failure 100% H_'

[+)
Mathew S. Maurer, Amresh Raina, Charles Hesdorffer, Rachel Bijou, Paolo Colombo, Mario Deng, 90 /0
Ronald Drusin, Jennifer Haythe, Evelyn Horn, Sun Hi Lee, Charles Marboe, Yoshifumi Naka, 80%
Larry Schulman, Brian Scully, Peter Shapiro, Kenneth Prager, Jai Radhakrishnan,
Susan Restaino, and Donna Mancini 70%
60%

50%
40%
30%
20%

—o—Transplanted —O— Not Transplanted

L=

O+

Background. Systemic amyloidosis complicated by heart failure is associated with high cardiovascular morbidity and
mortality. Heart transplantation for patients with systemic amyloidosis is controversial due to recurrence of disease in
the transplanted organ or progression of disease in other organs.

Methods. All patients with systemic amyloidosis and heart failure referred for heart transplant evaluation from 1997 to
2004 were included in this retrospective cohort analysis. An interdisciplinary protocol for cardiac transplantation using
extended-donor criteria organs, followed in 6 months by either high-dose chemotherapy and stem cell p i
for patients with primary (AL) or by orthotopic liver transplantation for familial (ATTR) amyloidosis, was developed.
Survival of the transplanted amyloid cohort was compared to survival of those amyloid patients not transplanted and
to patients transplanted for other indications.

Results. A total of 25 patients with systemic amyloidosis and heart failure were included in the study; 12 patients
received heart transplants. Amyloid heart transplant recipients were more likely female (58% vs. 8%, P=0.02) and had
lower serum creatinine (1.3=0.5 vs. 2.020.7 mg/dL, P=0,01) than nontransplanted amyloid patients. Survival at
1-year after heart transplant evaluation was higher among transplanted patients (75% vs. 23%) compared to patients

Percent Alive (%)

not transplanted (P=0.001). Short-term survival posttransplant did not differ between transplanted amyloid patients 1 0 D/0 ......

and ¢ p standard and extended-donor criteria heart transplant patients (P=0.65). o2 2 e A e P i %3
Conclusions, Cardiac transplantation for amyloid patients with extended-donor criteria organs followed by either 0 0/ T ——— — — T — T
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. 0 1 0 O 2 O 0 3 0 O 4 0 0 5 0 0

Keywords: Cardiac transplantation, Amyloid, Extended donor criteria, Stem cell transplantation.

(Transplantation 2007;83: 539-545)

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.
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WU Kauzalni lécba — AL
HTx + ASCT

= transplantace srdce umozni naslednou kurativni lécbou AL
(tedy ASCT) u nemocnych s izolované (dominantneé) kardialnim
postizenim

= prognozu urcuje uspech hematologické lécby

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,’ 100 4
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 . Semigran™®
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Transplantation 2010;90: 905-911
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HTx + ASCT

-

Transplantace srdce a nasledujici lé¢ba
AL-amyloidozy u 5 pacienti

Zdenék Adam’, Eva Ozabalova? Petr Némec?, Helena Bedanova®, Milan Kuman?, Jan Krejéi?, Lenka Spi-
narova?, Vita Zampachova*, Zderika Cermdkova®, Ludék Pour', Marta Krejci', Viera Sanecka', Martin
Stork!, Tomas Pika®, Jan Straub?, Dagmar Adamova?, Yvetta Stavaiova®, Zdenék Kral', Jiti Mayer’

Tab. 1. Prehled pacientii, u nichz transplantace srdce predchazela lécbé Al-amyloidozy

pohlavi/rok  datum stanoveni datum transplantace |é¢ba AL-amyloidézy po datum ukonéeni délka sledovani
narozeni diagnézy AL- srdce a transplantaci srdce lééby AL-amyloidézy  a stav aktivity
amyloid6za srdce &k pacienta v dobé a dosazena amyloidozy
transplantace srdce lé€ebna odpovéd' k11/2017
muz/1962 472010 6/2010 5 linii lé¢by: 8/2014 88 mésicu
48 let 2krat vysokodavkovany melfalan, CR CR
CVD, lenalidomid, BDD
muz/1955 1/2010 8/2010 2 linie lé¢by: vysokodéavkovany 3/2013 86 mésicu
55 |et melfalan 2011, BDD 2012 CR CR
7zena/1949 12/2011 5/2012 1 linie 1é¢by: jen prednison 11/2012 65 mésicd,
63 let CR CR
muz/1949 12/2012 3/2014 1 linie [écby: vysokodavkovany 11/2014 43 mésice
65 let melfalan CR CR
muz/1956 6/2016 7/2016 1 linie [é¢by: bortezomib + prednison  4/2017 15 mésict
60 let CR CR

Vnitf Lék 2018; 64(4): 441-449
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Kauzalni lecba - ATTR

= Zabranit produkci »
amyloidogennich bilkovin

- Zabranit tvorbé amyloidnich hmot #

= Indukovat degradaci vytvoreného
amyloidu v organech a tkanich » —
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Natural history and therapy of TTR-cardiac amyloidosis:
emerging disease-modifying therapies from organ transplantation
to stabilizer and silencer drugs

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

Heart Fail Rev (2015) 20:163-178

_ L. 5 - H
P — é < ’ ,;‘ ———  Small —— Amyloid
Rate-limiting Monomer h Aggregation Oli gomers Fibrils
tetramer misfolding
dissociation

t

R Stabilization Fibril Degradation & Reabsorption
» Doxycycline + Tauroursodeoxycholic acid (TUDCA)
« Anti-serum amyloid protein (SAP) antibody

t

Suppression of TTR synthesis
«  Liver transplantation

«  Gene silencing (siRNA):

+ ISISTTR-Rx

+ ALN-TTRsc
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Liver Transplantation in Transthyretin
Amyloidosis: Issues and Challenges

Andreia Carvalho,'* Ana Rocha,??** and Luisa Lobato??4

'Faculty of Medicine, University of Porto, Porto, Portugal; 2Department of Nephrology, Hospital de Santo
Antdnio, Centro Hospitalar do Porto, Porto, Portugal, *Unidade Corino de Andrade, Hospital de Santo

Anténio, Centro Hospitalar do Porto, Porto, Portugal; and “Multidisciplinary Unit for Biomedical Research,

Instituto de Ciéncias Biomédicas Abel Salazar, University of Porto, Porto, Portugal

= poprveé provedena v roce 1990
= pro lécbu ATTRm
= 2063 vykon( za dobu 23 let

FAKULTNI
NEMOCNICE
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V BRNE

Kauzalni lécba - ATTR

Liver Transpl 21:282-292, 2015

= 5-leté prezivani 100% pro Val30Met, 59% pro nonVal30Met

mutace

" kOm binace S HTX Familiarni amyloidova polyneuropatie — kazuistika

Familiar Amyloid Polyneuropathy — a Case Report

Souhrn

Predkladame popis pfipadu nemocného s familiami formou amyloidové polyneurapatie. Miady
nemocny s postupné progredujicimi projevy léze perifernich nervii byl zprvu diagnostikovan
a légen pro chronickou zan&tlivou demyelinizaéni polyneuropatii. Pro nasledné komplikace
bylo provedeno endoskopické vysetfeni zazivaciho traktu s bioptickym prikazem amyloido-
vych depazit. Nasledné komplexni vysetieni potvrdilo hereditarni formu transtyretinové amy-
loidové polyneuropatie na podkladé raritni mutace v genu pro transtyretin na pozici Val50Ala.
Anamnesticky, matka nemocného byla lécena pro amyloidézu s neuropatickymi projevy. Léba
pacienta preparitem tafamidis meglumine ved|a k zabranéni daléi progrese onemocnéni a na-
sledné byla provedena ortotopn’ transplantace jater. V sougasnosti dochazi ke klinickému zlep-

Sovani stavu nemocnéha s postupnou regresi motorickych a senzitivnich neuropatickych

projevit

T. Pika', P. Latalova?, H. Hilkova,
H. Viaskova®, P. Otruba’,

A
w  Cesk Slov Neurol N 2015; 78/111(6): 710-715

V. Mejzlike, V. Séudla'?
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Kauzalni lecba — ATTR — siRNA

The transthyretin amyloidoses: advances in therapy

Simon Dubrey, Elizabeth Ackermann,? Julian Gillmore®

= ASO a siRNA
= Vazbou na mRNA vedou Kk jeji degradaci
= Brani transkripci mRNA, a tim produkci jak TTRwt i TTRm

= Poruchy vizu (transport retinolu)

'Trnmcnmion
Antisense oligonucleotides RNA NN\
degrade mRNA in the ‘
nucleus using RNaseH CLIUS WIGLEUS
MRNA NN
\. Rxport Silencing-RNA's degrade \‘ W
IMRNA in the cytosol using
mMRNA AN the RISC complex mRNA SN
ranslatio ' nnnnnnnnn
Amino acid chain SRgRgBy RO Amino acid chain GRgRg®y RO
“‘ Protei //

(@397
J o f fr g

TV
//,» -—J (I Postgrad Med J 2015;91:439-448
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Kauzalni lécba — ATTR — siRNA

an RNAI Therapeutic,
for Hereditary Transthyretin Amyloidosis

D. Adams, A. Gonzalez-Duarte, W.D. O'Riordan, C.-C. Yang, M. Ueda, A.V. Kristen, . Tournev, H.H. Schmidt, T. Coelho,
J.L. Berk, K.-P. Lin, G. Vita, S. Attarian, V. Planté-Bordeneuve, M.M. Mezei, J.M. Campistol, J. Buades, T.H. Brannagan II,
B.J. Kim, J. Oh, Y. Parman, Y. Sekijima, P.N. Hawkins, S.D. Solomon, M. Polydefkis, P.J. Dyck, P.J. Gandhi, S. Goyal,
J. Chen, A.L. Strahs, S.V. Nochur, M.T. Sweetser, P.P. Garg, A.K. Vaishnaw, J.A. Gollob, and O.B. Suhr

A Serum Transthyretin

: o] Ty Studie APOLLO
i FAP
_ o 81% redukce hladin TTR

-100 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81
Weeks

Exploratory end points in the cardiac subpopulation®*
No. of patients 36 90

Left ventricular wall thickness — mm

Mean (=SD) baseline value 16.4+2.1 16.8+2.6 POZ|t|Vn|’ Zmény V

Least-squares mean (+SE) change from baseline at 18 mo -0.1+0.3 -1.0£0.2 -0.9+0.4 0.02

Left ventricular longitudinal strain — % ECHOkg parametreCh i
ean (= baseline value -15.66+3. -15.13+3. . 7
e Lwow oo awmess o | hladindch NTproBNP

Least-squares mean (+SE) change from baseline at 18 mo
NT-proBNP{T
Baseline value
Geometric mean — pg/ml 711.1 726.9
Coefficient of variation — % 190.8 2203

Ratio to baseline at 18 mo3 i 1.97 0.89 0.45(§ <0.001
N Engl ] Med 2018;379:11-21.
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Kauzalni lécba - ATTR

Natural history and therapy of TTR-cardiac amyloidosis:
emerging disease-modifying therapies from organ transplantation
to stabilizer and silencer drugs

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

Heart Fail Rev (2015) 20:163-178

. — .
< 1Tr —s Small —— Amyloid
J Rate-limiting Monomer N Aggregation Oli gomers Fibrils
- tetramer misfolding
dissociation

t

» Doxycycline + Tauroursodeoxycholic acid (TUDCA)
« Anti-serum amyloid protein (SAP) antibody

t

t

Suppression of TTR synthesis TTR Stabilization Fibril Degradation & Reabsorption

«  Liver transplantation

«  Gene silencing (siRNA):
+ ISISTTR-Rx
+ ALN-TTRsc
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Kauzalni lécba — ATTR — stabilizator TTR

-Treatment for Patients with Transthyretin Amyloid
Cardiomyopathy

Mathew S. Maurer, M.D., Jeffrey H. Schwartz, Ph.D., Balarama Gundapaneni, M.S., Perry M. Elliott, M.D.,
Giampaolo Merlini, M.D., Ph.D., Marcia Waddington-Cruz, M.D., Arnt V. Kristen, M.D., Martha Grogan, M.D.,

Ronald Witteles, M.D., Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanijiv J. Shah, M.D.,
Mazen Hanna, M.D., Daniel P. Judge, M.D., Alexandra |. Barsdorf, Ph.D., Peter Huber, R.Ph.,

- V 4
T e S 5. A 04 o e 0 o ATRAC i g = Studie ATTRACT faze III
Analysis of All-Cause Mortality | 441 paCientLol
1.0+
v [}
= 30 mesicu follow-up
- -
= stabilizace tetrameru TTR

0.9+

0.8 Stabilizator TTR
0.74

0.6
0.5 Placebo

@ 30% redukce mortality

0.3+

Probability of Survival

0.2+

o1 Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

0.0 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33

Months since First Dose

IC Frequency of Cardiovascular-Related Hospitalizations

No. of Patients with . 320/ d k
No. of Cardiovascular- Related Cardiovascular- Related Stabilizator TTR vs placebo (o) re u Ce

Patients Hospitalizations Hospitalizations Treatment Difference «
”
total no. (%) no. per yr relative risk ratio (95% Cl) Kv h 't I H
Stabilizator TTR 264 138 (52.3) 0.48 OSpI a |ZaC|

0.68 (0.56-0.81)
Placebo 177 107 (60.5) 0.70

N Engl ] Med 2018;379:1007-16.
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Kauzalni lécba — ATTR - stabilizator TTR

-Treatment for Patients with Transthyretin Amyloid
Cardiomyopathy

Mathew S. Maurer, M.D., Jeffrey H. Schwartz, Ph.D., Balarama Gundapaneni, M.S., Perry M. Elliott, M.D.,
Giampaolo Merlini, M.D., Ph.D., Marcia Waddington-Cruz, M.D., Arnt V. Kristen, M.D., Martha Grogan, M.D.,
Ronald Witteles, M.D., Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanijiv J. Shah, M.D.,
Mazen Hanna, M.D., Daniel P. Judge, M.D., Alexandra |. Barsdorf, Ph.D., Peter Huber, R.Ph.,

Terrell A. Patterson, Ph.D., Steven Riley, Pharm.D., Ph.D., Jennifer Schumacher, Ph.D., Michelle Stewart, Ph.D.,
Marla B. Sultan, M.D., M.B.A,, and Claudio Rapezzi, M.D., for the ATTR-ACT Study Investigators*
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FDA approval May 6, 2019

N Engl ] Med 2018;379:1007-16.
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Natural history and therapy of TTR-cardiac amyloidosis:

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

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

Heart Fail Rev (2015) 20:163-178

g, — .
— 1:_:, . < Small ——» Amyloid
Rate-limiting Monomer Agoregation Cligomers Fibrils
tetramer misfolding

dissociation

t t

Suppression of TTR synthesis TTR Stabilization

Fibril Degradation & Reabsorption

» Doxycycline + Tauroursodeoxycholic acid (TUDCA)
« Anti-serum amyloid protein (SAP) antibody

«  Liver transplantation
«  Gene silencing (siRNA): .
+ ISISTTR-Rx
+ ALN-TTRsc
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Kauzalni lecba - ATTR

= regrese jiz vytvorenych amyloidnich depozit
poskozuijicich cilové organy

= seérum amyloid P component je soucasti amyloidnich o seswsmmnrsens
depozit, protilatky proti SAP iniciuji C3 indukovanou
degradaci amyloidnich hmot ‘ ‘

“ ORIGINAL ARTICLE ” 15 paCientﬁ
i i follow-up 6 tydn(
Therapeutic Clearance of Amyloid by oliow-up yanu

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., 121-SAP Dose 6131 174
Thirusha Lane, R.N., M.Sc., James M. Ritter, D.Phil., F.Med.Sci., i Cven{)
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.,

NS B PrD RS N Engl ] Med 2015;373:1106-14
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Kauzalni lécba nejen ATTR,
ale amyloidoz obecneé

M.....p vychytava cirkuluj icl SAP a Repeat doses of antibody to serum amyloid P

component clear amyloid deposits in patients with

ponechava jen ten v amyloidnich systemic amyloidosis

hmotach

Duncan B. Richards," Louise M. Cookson,” Sharon V. Barton,' Lia Liefaard,’ Thirusha Lane,?
David F. Hutt,2 James M. Ritter,> Marianna Fontana,? James C. Moon,” Julian D. Gillmore,?
Ashutosh Wechalekar,? Philip N. Hawkins,? Mark B. Pepys>>*

V4 7
D ........ b I I I O n O kl O n a | n I Ig G 1 Table 2. Effect of dezamizumab on measures of cardiac amyloid. DPD, 3,3-diphosphono-1,2-propanodicarboxylic acid; N/A, not applicable.

protilatka proti SAP — spousti

Dose of dezamizumab LV mass LV mass

Subject number Amyloid type (mg) Predose (g) Day 42 (g)

Cardiac DPD scan

018 AL 1200 248 249 N/A

imunologicky podminénou selektivni . ; = =

600 264 244

degradaCI amY|O|dU (p\r,-es C3 a o2 AL 1200 251 28 /A

makrofagy)

1200 225 220

023 ATTR 1200 248 255 Perugini grade 2
rdiac uptake. N

hange
024 ATTR 1000 255 260 Perugini grade 2
diac uptake. N

hange
025 ATTR 600 196 205 Perugini grade 2

- o \V4 r v ca ah e.

chal e

23 paCIentu, az 3 Cykly |ery *Di i was i d in two equal i each lasting about 6 hours, on days 1 and 2. =

\2 4 [o] \4 s . /4
6 pripadu srdecni amyloidozy
A4 Y 4 - Y 4 - Y 4

| f h i loid jated with i d liver functi . LS AP scintigraph firmed loid
pokles mnozstvi amyloidu byl zavisly  ermeotbercomiodasssoced it improved v funcionests. ™58 sciigophyconfimed amvild

na davce

self-limiting early onset rashes after higher antibody doses related to whole body amyloid load. Progressive dose-related

six subjects with cardiac amyloidosis. Amyloid load reduction by miridesap treatment followed by dezamizumab has
the potential to improve management and outcome in systemic amyloidosis.

Sci Transl Med 2018 Jan 3;10(422). pii: eaan3128. doi: 10.1126/scitransimed.aan3128.
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Green tea halts progression of cardiac transthyretin amyloidosis:
an observational report

Arnt V. Kristen - Stephanie Lehrke + Sebastian Buss - Derliz Mereles - Henning Steen - Philipp Ehlermann -
Stefan Hardt - Evangelos Giannitsis - Rupert Schreiner - Uwe Haberkorn - Philipp A. Schnabel -

Reinhold P. Linke - Christoph Rocken - Erich E. Wanker - Thomas J. Dengler - Klaus Altland -

Hugo A. Katus

= Epigallocatechin-3-gallate (EGCG), p=0.0039
ktery je soucasti zeleného cCaje, brani 300 ;

tvorbé fibril a vede k disociaci jiz 201 %

formovanych amyloidnich fibril 200 1

cMRI LV mass (g)

N —
= Vedl k redukci masy levé komory .

Clin Res Cardiol (2012) 101:805-813
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= Snizeni tloust'’ky stén levé komory...a také hladin cholesterolu

p=0.0081 p=0.0303 A
A »xn, — . B
28 B 2 p=0.0012
275 -
. \ _ 24 | - 200 -
z = 3 250
E 20 E 2] \ E 225 - = 1504
— =
g z S 200 - >
= 6. I:E\t::% 16 - 5 E 100 4
T 175 - =
H\‘—v = a 50 4
12 « 12 A r—————__—v % 150 4 -
ty ty, tp tiz 125 - v Y 0 T T
ty tio to Ly

Clin Res Cardiol (2012) 101:805-813
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prestoze srdecni amyloidoza je zavaznym onemocnénim

S nepriznivou progndzou, objevuji se nové a nadéjné
moznosti jeji Iécby

ve spolupraci s hematology umime lécit AL
mame diikazy o pozitivhim efektu farmakologické Iécby
ATTR

= v selektovanych pripadech je moznost vyuzit spoluprace
s transplantacnimi chirurgy

Zasadnim ukolem je nejen na tuto diagnozu myslet
a vcas ji diagnostikovat, ale takée védéet o moznostech
lécby!
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