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Amyloidoéza srdce

Typ amyloidozy Substrat Organové postizeni

AL amyloidéza lehkéretézcelg: A,k ledviny, srdce, nervovy systém,

jatra, mékkeé tkané

Familiarni mutovany transthyretin (AD) nervovy systém, srdce

Senilni (SSA)  ,divoky” typ transthyretinu srdce

|zolovana atridlni ANP myokard sini
amyloiddza

AA amyloid6za SAA ledviny, velmi vzacné srdce
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Spravna diagnoza amyloidove kardiomyopatie,
vcetne jejiho typu: AL, ATTR

!

Adekvatni specificka lécba!
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Lecha amyloidové kardiomyopatie

Podpurna terapie Specificka lécba

daného typu amyloidoz
lé¢ba srde¢niho selhani ypu amy y

|é¢ba poruch rytmu

prevence kardioembolizmu
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Vyznam postiieni srdce u AL amyloidézy

Pritomnost a tize postizeni srdce + zatéz FLCs
~ hlavni prediktory prezivani!

100
Mayo Clinic Staging System:
Stadium I-IV 804

NT-proBNP > 1800 ng/I
TroponinT > 0,025 ng/ml
Rozdil mezi FLC /A > 18 mg/dl 20

Overall Survival
(proportion)

== Stage 4

0 12 24 36 48 60

Follow-Up From Diagnosis (months)

Kumar S, et al. J Clin Oncol 2012
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Specificka leCcba AL amyloidozy

— { abnormalni bunéé¢ny klon kostni diené — | produkce FLC

pfi minimalizaci mortality (TRM) a morbidity spojené se specifickou Ié¢bou

Hodnoceni efektu lécby:
1. hematologicka odpoved ~ rozdil ve FLC /A
2. organova odpovéd’

Hematologic Response Criteria
Complete Response (CR) Normal serum free light chain ratio with
negative serum and urinary immunofixation
@ Very good partial response The difference in the free light chains
(VGPR) (dFLC) less than 40mg/L
Partial Response (PR) A reduction in the dFLC greater than 50%

No response A less than 50% response in dFLC



Organova odpoved na léeCbu: srdce

Odpovéd'na lécbu ~ predikce dalsiho prezivani

Dominantni parametr: NT-proBNP

(zmény Casnéji nez echokg, nejsilngjsi korelace s prognézou)

Cardiac response and progression

NT-proBNP response (> 30% and > 300
ng/L decrease If baseline NT-proBNP

= 650 ng/L)

NT-proBNP progression (= 30% and
= 300 ng/L increase)

cln progression (= 33% Increase)

NYHA class response (= two-class
decrease If baseline NYHA class 3 or 4)

EF progression (= 10% decrease)

Survival (proportion)

.,
..........

sms
s
..........

=sNT-proBNP response (n =78)
NT-proBNP stable (n = 56)
=» NT-proBNP progression (n = 142)

12

24 36 48
Time (months)
Palladini G et al. J Clin Oncol 2012
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Specificka leCba AL amyloidozy
Idealni lécba AL amyloidézy — HDM + ASCT

(HDM- T davky melfalanu, ASCT - autologni transplantace kmenovych bunék kostni drené)

ASCT ano/ne:

Systemic AL Amyloidosis
ASCT eligible r

NT-proBNP < 5000 pg/mi

troponinT < 0,06 ng/mi ASCT ineligible
good renal function

ECOG 0-1

hlavné tize srdecniho postizeni
! v !

Combination Ve;y hllgh ! @
Patient Choice » chemotherapy ;:s patients
Mdex*, CTD,

ayo stage 1lI
proBNP > 8500 ng/L

CyBorD, BMDex* S$BP < 100 mm Hg

l p mobilizace kmenovych bunék G-SCF:

Dose i - ~ hypotenze, ptesuny T objem( tekutin
Condiioned |~ | oo e
ASCT . v v .
o I peritransplantacné (infuze SCT):
No NT-poBNP | NT-proBP- SR ~ arytmie (toxicita dimetylsulfoxidu)
SRt | et | o] LSS | Gommaer

worsening or stable

— ¢asna transplantacni mortalita !



Proportion Surviving

2

0.8

0.6

0.4

0.2

0.0

Dose-Intensive Melphalan With Blood Stem-Cell Support for the Treatment
of AL (Amyloid Light-Chain) Amyloidosis: Survival and Responses in 25 Patients

25 pts s AL amyloidézou, median follow-upu 24 mésica,
64% mélo srdecni postizeni (8 dominantné), 15 pts postizeni = 2 organu

casna TRM < 3 mésice =38% !!! -
negativni prognostické faktory: symptomatické srdecni postizeni
> 2 organy postizeny

]

Proportion Sur

02

0.0

20 30

Survival from Treatment in Months

04

——— Cardiac

et 4
Renal
Other R

10 20 30

Survival from Treatment in Months

Comenzo RL et al. Blood 1998



Kontraindikace HDM +ASCT

mEF LK < 40-45%

- NYHA lII-IV
-sTK<90mmHg
-TroponinT = 0,06 ng/ml

@T—proBNP > 5000 ng/l/
- postizeni > 2 organu

-4 DLCO

ASCT eligible

Systemic AL Amyloidosis

NT-proBNP < 5000 pg/mi

troponinT < 0,06 ng/mi
good renal function

ECOG 0-1

SBP > 100 mm Hg

}

Patient Choice

!

Dose adapted
Melphalan
Conditioned
ASCT

|

CR or vGPR

dFLC <40 mg/L

v

./

Partial response
dFLC > 40 mg/L but 50%
decrease from baseline

ASCT

\e!qu!e l l

No NT-proBNP* | NT-proBNP*

or no renal response,
response*"/ Renal response™”
worsening or stable

4

Combination
chemotherapy
Mdex?, CTD.
CyBorD, BMDexA

CR or vGPR

dFLC <40 mg/L

ASCT ineligible

!

Very high

risk patients
Mayo stage Il
proBNP > 8500 ng/lL
SB8P < 100 mm Hg

v

Cautious low
dose
Chemotherapy
With a novel
agent
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Outcome of AL amyloidosis after high-dose melphalan and autologous stem cell
transplantation: long-term results in a series of 421 patients

421pts s AL amyloiddzou, 45% postizeni srdce

100% -
Median prezivani 6,3 roku
Eﬂn."rl] = )4 Y °
—> Casna mortalita 11%
- 60% - Organova odpovéd 78%
-
=
“ 40%
] 00000000000 = ” ruival
' T EFS
0% =
| | | | | | | | |
1] 2 4 G 8 10 12 14 16

Years Ciberia MT et al. Blood 2011



High-dose melphalan and peripheral blood stem cell transplantation for
light-chain amyloidosis with cardiac involvement

HDM + ACT vyrazné zlepsuje prognozu nemocnych s mirnym srdec¢nim postizenim

v ramci AL amyloidozy
-
1.0
0.9 Median prezivani 5,5 let
0.8

0.7 - 3
0.6- Casna mortalita: 16%

O.S-‘ P<0.001

(riziko- ¥ albumin)

0.4-
0.3- e cop
0.2 — Pozitivni kardialni response: 41%

0.1- (predikce ~ hematologicka odpoved)

0.0 1 T T T T T T T ]
0 20 40 60 80 100 120 140 160 180

Follow up from transplant (months)

Proportion surviving

Madan S et al., Blood 2012;119: 1117-1122



Lécba nemocnych s kontraindikaci HDM+ASCT

Systemic AL Amyloidosis

ASCT eligible r
NT-proBNP < 5000 pg/mi
troponinT < 0,06 ng/mi

good renal function

ECOG 0-1

SBP > 100 mm Hg

|

Patient Choice

\ 4

g 7

Dose adapted
Melphalan
Conditioned
ASCT
ASCT

Iy !

Partial response
dFLC > 40 mg/L but 50%
decrease from baseline

No NT-proBNP* | NT-proBNP*

CR or vGPR or no renal response;

dFLC <40 mg/L response*"/ Renal response**
worsening or stable

4

Combination
chemotherapy
Mdex?, CTD.
CyBorD, BMDex?

CR or vGPR
dFLC <40 mg/L

ASCT ineligible

!

Very high

risk patients
Mayo stage Ili
proBNP > 8500 ng/L
SBP <100 mm Hg

v

Cautious low
dose
Chemotherapy
With a novel
agent

- MDex / CyDex
(melfalan/cyklofosfamid
+ dexametazon)
- plnd davka
- redukovana davka

- kombinace melfalanu/
cyklofosfamidu/ dexametazonu
s novymi léky:

bortezomib
lenalidomid /thalidomid
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A European collaborative study of treatment outcomes in 346 patients
with cardiac stage 111 AL amyloidosis

346 pts v Mayo Stage lll, [é¢eni MDex / Bortezomib / Thalidomid-Lenalidomid

(.0
heterogenni skupina
rediktory nejhorsi prognozy:
0.8 P edikto y NSNS pliefglners e Risk factors: NT-proBNP >8500 ng/L
Systolic BP <100 mm of Hg
NT-proBNP > 8500 ng/I
]
o i SBP < 100 mm Hg 5 0] |
2 2 1
E % :' Na high risk factors (median 26 months)
v ! !
0.4 Py S BSSSaa Y
»
3
@ g 1 One high risk factor (median 6 months)
0.2 0.2 h
I+
""'"""L.---:_ Two high risk factors (median 3 months)
n= 346; Median - 7.1 months Logrank p <0.0001 S
uluﬂl.ﬂﬂ 10:00 E'D!D'ﬂl Sﬂfﬂ'ﬂ 40:00 50 I.Dﬂl IEOTI}D ! uﬁ.{lﬂl 1 Ell.ﬂl'.l Jﬂlfl:ll] J-I'.Il.l.'lll 40:‘11} Ebl.ﬂll
Months

Months

Wechalekar AD et al. Blood 2013
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A European collaborative study of treatment outcomes in 346 patients
with cardiac stage 111 AL amyloidosis

346 pts v Mayo Stage lll, [é¢eni MDex / Bortezomib / Thalidomid-Lenalidomid

o Prezivani ~ hematologicka odpoveéed
‘[\‘!:‘I";‘H_I . Complete re§pﬂnse{n=44j /
SN n  HR/KR
| "1.1_= ------------------------------------------------------------
dom MDex 154 40%/15%
s 1 -y . .
-% ,‘I- 1 Partial response (n=70) Tha||d0m|d 96 32%/1 1 %
20 W | Bortezomib 23 43%/26%
\\ S Lenalidomid 13 38%/0%
0.2 \
"1, Nomresponders (v=232) HR: hematologicka responze
| o rank p<0.0001 R KR: kompletni responze
* “U O 1D:ﬂl'.'l ED!D'D Eﬂl.l:ll} 4U!UD Eﬂ!ﬂﬂ E'ﬂ:ﬂﬂ

Months

Wechalekar AD et al. Blood 2013



Survival probability (%)

A European collaborative study of cyclophosphamide, bortezomib, and
dexamethasone in upfront treatment of systemic AL amyloidosis

100

230 pts lécenych CyBorD (cyklofosfamid, bortezomib, dexametazon)

nmiw "Il"l LLLI L )

LLLALJ LA L | 1

100

— Stage |
-==- Stagell
tage |1l

Median preziti stage llib:
26 mésicl hema-respondéfi
vs. 6 mésicu nonrespondéri

Kombinacnilécba s bortezomibem:
zlepsuje prognozu i u nékterych kardialné vysoce rizikovych pacienti (Mayo
stage lll)
\_
20 =~ Lo (oo P e ——————— - 20 -
: — At least PR
10 - i 10 : wees NR
] = b An.ls.l...ilA.lgll‘l Y = - PR (I NN S (N S St Nl SO (SO R S |
0 12 24 36 48 60 72 84 0 12 24 36 48 60
Time (months) Time (months)

Palladini G et al. Blood 2015



Transplantace srdce u AL amyloidozy

— mozna jen u izolovaného postizeni srdce

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

Hear
amy]
cell t 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,

n Tandemovy postup:

transplantace srdce

Susan Restaino, and Donna Mancini b
Tomas ..., , . o, o ey e e e, - —.. _lE€MeEC,
Zden — Transplanted === Not Transplanted 1ec?
“ntem¢  100% [J Ifl i ity Hospital Brmo and H DM/ASCT
Masary 09, Ij - ‘?
;Cent;r ;:é' B80% Dl X Anne’s Umversity
ospita ~
“Depart & 70% L vk University,
= 60% '
Brno, C E |ﬂ|
pirst L 3 50% lic o e s .
£ 40% —%ﬁ — 1 ro¢ni pfezivani:
L 30% =
1 s d
& 20% O 1 75% transplantovani vs. 25% netransplantovani
10%
0% . | T T
0 100 200 300 400 500

Follow=up (days)

Transplantation 2007;83: 539-545
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Transthyretinova (ATTR) amyloido6za srdce

DPD scan

13/03/2014 09:34:11 - ' .
NN ¥ ZN

Obrdzek z archivu MUDr. Antonina Fikrle, CSc.,
Ustav nukledrni mediciny 1.LF UK a VFN Praha



Transplantace srdce a jater
u familiarni ATTR amyloidozy

Guideline of transthyretin-related hereditary
amyloidosis for clinicians

Yukio Ando™'?", Teresa Coelho?, John L Berk®, Marcia Waddington Cruz*, Bo-Goran Ericzon®, Shu-ichi lkeda®,
W David Lewis’, Laura Obici®, Violaine Planté-Bordeneuve®, Claudio Rapezzim, Gerard Said'' and Fabrizio Salvi'?

Symptomaticka kardiomyopatie pri familiarni ATTR amyloidoéze,
bez vyrazného neurologického postizeni

Orph J of Rare Diseases 2013
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FIRST FACULTY OF MEDICINiE‘;,-;.

CHARLES UNIVERSITY IN PRAGUE ==/

Wild-type transthyretin amyloidosis as a cause

of heart failure with preserved ejection fraction

Screening ATTR amyloidézy u jedinct s HFNEF a hypertrofii LK
starSich 60 let pomoci DPD scanu

HF + LVEF2 50% + MWT212mm
164 patients

44 patients refuse to
participate

“mic.pDPD SCINTIGRAPHY
120 patients

(=)
104 patients (86.6%)

(+)
16 patients (13.3%)

TTR Genetic testing

l

No mutations

Gonzales-Lopez E et al., Eur Heart J 2015; 36: 2585.
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Specificka |écba
transthyretinové amyloidove kardiomyopatie

3 farmako-strategie
TTR Folded Folded Mature Fibails
Tetramer dimers monomer

TTR mRNAm—> s

t

Block Synthesis

Small Interfering, RNA (SIRNA)
Antisense Oligonucleotides (ASO)

Pocket

Stabilize Tetramer
Diflunisal
Tafamidis

7
. ’> U
% P :’ .\:‘\‘
T4 g’ 7.
o ] . 2 r,
Binding
E

Amorphous
Oligomers

Misfolded
amyloidogenic
monomer

Remove Fibrils
Doxycycline + TUDCA
EGCG (Green Tea)
Anti-SAP Antibodies
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Doxycycline plus tauroursodeoxycholic acid for
transthyretin amyloidosis: a phase Il study.

20 pts s ATTR amyloidovou kardiomyopatii (17 hereditarni),
doxycyklin (100 mg BID) + tauroursodeoxycholova kyselina (TUDCA) (250 mg TID) po dobu
12 mésicl

doxycyklin — disrupce amyloidnich fibril, resorpce amyloidnich depozit
TUDCA — antiapoptoticky efekt

12 mésicu lécby dokoncilo 7 pacientll, 6 mésicl bylo Ié¢eno 10 pacient

Nebyla zaznamenana progrese kardiomyopatie a neuropatie

Obici L et al., Amyloid 2012


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xO-ondTC4YhYOM&tbnid=F4RLNbRABq7vXM:&ved=0CAUQjRw&url=http://www.dinarin.cz/de/Doxybene-100-mg-cps-10x100mg.html&ei=WepbU_CWJcTTPIGlgZAP&bvm=bv.65397613,d.Yms&psig=AFQjCNGrzNSzjwnSSSQ7xECR0ZG6gWLDIw&ust=1398619073100367

19 pts s ATTR amyloidovou kardiomyopatii (10 hereditarni),

Green tea halts progression of cardiac transthyretin amyloidosis:

an observational report

mésicu piti 1,5-2 litry zeleného ¢aje

polyfenol epigalokatechin-3-galat — inhibice tvorby amyloidnich fibril

p=0.0081

i/

echokg

p=0.0303

i

2

MRI

p=0.0039

300 -

250 ~ %&

2001 %
150 +
i §

100 - v

cMRI LV mass (g)

50 -

Kristen AV et al., Clin Res Cardiol 2012
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Diflunisal for ATTR Cardiac Amyloidosis

13 pacient s ATTR srdecni amyloidézou ( hereditarni), 12 mési¢

Safety

500 -

05 4

0 137 i 140
'_E 85 1 82
E 80 4 *\’ "
g 75 9 T
= 10 4
'
5 o1 )

80 4 d

55 4 ——CFR ——

50

fanesa Folow-up
Efficacy
0.0
0.18
018
0.14
012
0.10 457
— e 007
008
Py ane .——’/-‘
002 — T ——
o
Basesne Folow-up

100
600

400 5
Z
00 &

100

diflunisal 250mg BID

difunisal (NSAID) — stabilizace tetrameru TTR

Baseline Follow-Up P Value

i sledovani,

LV ejection fraction, % 50+3

LV end-diastolic diameter, cm 4.44+-0.1
Interventricular septal thickness, cm  1.8+0.1
LV posterior wall thickness, cm 1.6+0.1
LA diameter, cm 4.6+0.2
LV mass, g/m? 384+37

Castano A et al., Congest HF 2012;18: 315

4816
4.5+0.1
1.6+0.1
1.5+0.2
4.5+0.2
331+£65

.61
33
.25
.50
.80
.36
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Tafamidis for transthyretin familial
amyloid polyneuropathy

A randomized, controlled trial

Tafamidis schvalen v EU pro lécbu FAP, stadium |

tafamidis — selektivni stabilizace tetrameru ATTR

74 B Tafamidis p=0.027

£ Placebo
p=0.004 -
P n=47

NIS-LL LS mean (+SE)
change from baseline

| 5 |
Month 6 Month 12 Month 18

CoelhoT et al,, Neurology 2012;79: 785-792
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A]TR-ACT

TRANSTHYRETIN AMYLOID CARDIOMYOPATHY
TAFAMIDIS STUDY

Multicentricka, randomizovana, placebem kontrolovana,
dvojité slepa studie lécby ATTR amyloidové kardiomyopatie
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FIRST FACULTY OF MEDICINE . 9l

ah

Tafamidis in Transthyretin Amyloid Cardiomyopathy
Effects on Transthyretin Stabilization and Clinical Outcomes
31 pacientl se senilni ATTR amyloid6zou (median véku 77 let), 12 mésict sledovani

e From Baseline a

35: Tafamidis stabilizuje ATTR srde¢ni amyloidézu i
E 30 Interventricular septum n=30 n=27
% 25+ 12 9 6 = Improved thickness, mm 20.0(14.0t0 31.0) 1.0 (-8.0 10 4.0)
‘g 204 [ Unchanged Left ventricle posterior n=30 n=27
5 15 » B Worsened wall thickness, mm 20.0 (14 t0 28) 1.0(-5103)
E 10l 1 14 Right ventricle wall n=24 n=19
E thickness, mm 9.5 (4.1 10 14.0) 0.0 (4.0 10 5.0)
= 5'_“_-_._ Left afrial diameter, n=30 n=27
0- anterior-posterior, mm 44.0 (33 10 60) 1.0 (10 to 9)
N:_zr;;h 3 Monn:t;; 2 Left "aentricle ejection n=30 n=27
fraction, % 50.0 (20 to 70) 4.0 (-29 1o 20)
-y Stroke volume, mL n=21 n=18
E ‘fg 0 NT-proBNP 37.0 (17 to 51) ~1.5(-191013)
%’; 10004 Fractional shortening, % n=29 n=26
5 'g 25.0 (2 to 43) 3.0 (-17t0 10)
% '5 o Tricuspid PASP,+ mmHg n=27 n=22
‘ég -10004 38.0 (20 to 55) 1.0 (1910 32)
; E o000 E/E lateral ratio n=22 n=12
2 Baseline Week2 Week& Month3 Month6 Month12 14.5 (8.8 tn 53.8) -1.3(-13.11011.9)

n=31 n=3 n=31 n=30 n=29 n=27

Maurer MS et al., Circulation HF 2015; 8: 519.
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« Tize kardialniho postizeni urCuje typ léCby u AL amyloidozy
a téz determinuje jeji efektivitu:

- HDM/ASCT je vysoce efektivni u nemocnych s jen mirnym
kardialnim postizenim

- kombinacni IéCba M/Cy +Dex s novymi Iéky (bortezomib) zlepsuje
prognozu i u nekterych nemocnych s pokrocilou amyloidovou
kardiomyopatii

- transplantace srdce + ASCT jen u izolovaného srdecCniho postizeni

« V souc€asnosti je vyrazna pozornost vénovana testovani klinickému léku
ovliviiujicich ATTR srdecni amyloidozu (tafamidis, ...)
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“I know nothing about the subject,
but ’'m happy to give you my expert opinion.”
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