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Giris

Plazma hiucre hastaliklari, yvaslanma, inflamatuwvar
surecler, mutasyonlar

: 4

Proteinlerin yvanhs katlanmas: sonucu olusan
anormal peptit kompleksleri

Frotealitik ykirman yetersiz alrmas I l Jmmm  Ekstraselldler matriks bilesenlber ile ethkilegsinm
Amiloid
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Dokularda birikim ve hiucresel toksisite

i

Amiloidoz

renal periorbital macroglossia nail dystrophy soft tissue heart
purpura




Merrill D Benzon, Joel N, Buxbaum, Davi g

= 19 protein » |lokalize hastalik ile iliskili oldugu

gosterilmis.

Amyloid nomenclature 2018: recommendations by the International Society of Amyloidosis (ISA) nomenclature committee

36 farkh amiloid proteini tammmilanmas

https://dei.org/10.1080/13506125.2018 = | £} prntein [ Sistemik hastahik

= 3 protein s Hem lokalize hem sistemik
amiloidoz ile iliskili

Fibril protein

Pracursor protein

Systemic and /or localized

Acquired or hereditary

Target organs

Immunoglabulin light chain

A

All organs, usually except CNS

AH Immunoglobulin heavy chain s L B All organs except CNS

AA (&pa) Serum amyloid A g B All organs except CNS

ATTR. Transthyretin, wild type s A Heart mainly in males, Lung, Ligaments, Tenosynavium
Transthyretin, variants 5 H FME, ANS, heart, ey, leptomen,

AR2M B2-Microglabulin, wild typa g & Muzculoskeletal System
B2-Microglobulin, variant g 1 ANS

AApok Apclipaprotein A 1, variants g H Heart, liver, kidney, PNS, testis, larynx (C terminal variants),

AApoAll Apolipoprotein A I1, variants = H Kidney

AApALY Apclipopratein A IV, wild type g & Kidney medullz and systemic

AdpoCll Apolipoprotein C II, variants = H Kidney




AL- amiloidozis
(Primer Amiloidozis)
(Sistemik Ig Hafif Zincir Amiloidozis)

En sik gorulen sistemik amilodoz (%70).
insidans = 9/ 1 milyon

ABD’de yilda 3000 yeni olgu

Medyan yas = 60; < %5 olgu ise < 40 yas.

Kuicuik bir plazma hiicre klonunun (>%50 olguda
plazma hiicresi <%10) Urettigi hafif zincirler
(%80 A) hastaliga neden olmakta

% 70 olgu® 2 veya daha fazla organ tutulumu var



AL amiloidoz plazma hiicresi Yanhs katlanmis
(%5-7 ve indolent) unstabil serbest
hafif zincirler
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AL Amiloidoz
- Organ spesifik hasar mekanizmalari -

Bobrek » Amiloidojenik hafif zincirler, mezenkimal hicreleri
uyarmakta ; makrofaj benzeri 6zellikler kazandirir

Laoorary Investigatn | 2004) 84 1322=1338, acvance onlne publicaton, 2 August 2004

doi: 10,1038 labinvest 310016
Kalp =) MAPK aktivasyonu sonucu kardiyak kas apoptozu ve

disfonksiyonu yapar
=) oksidan stres ve hiicresel redox reaksiyonlarin tetikler

Clre Res. 2004:54:1008-1010; orginall published online March 25, 004



AL-Amiloidozis
(Sistemik Ig Hafif Zincir Amiloidozis)

* Primer Amiloidoz

e ~%20-25 olguda diger lenfoplazmositer
hastaliklar eslik eder

v MGUS, Multipl miyelom (%6-15)
v WMG, LPL (%7)

Kyle RA et al N Engl J Med. 2006;354:1362



Erken tam cok onemili

Hastalarin 2620’'si tanidaki gecikme nedeniyle
ilk 6 ayda kaybedilmekte

Kimde AL amiloidoz distuinulmeli?

Diyabetik olmayan hastada nefrotik proteinuri
Aciklanamayan iskemik olmayan kardiyomiyopati
Hepatomegalive ALP yuksekligi

Monoklonal protein varliginda periferik £ otonom
noropati

Aciklanamayan periorbital ekimoz ve boyun
purpuralar

Edinsel FX eksikligi
Aciklanamayan makroglosi

Bilateral karpal tunel sendromu



-AL Amiloidoz -
Kimlerde arastirilmali?

Hematoloji uzmani dikkat!

MGUS / SMM tanisiyla takip edilen hastalarda
atipik semptomlar gelistiginde:

Aciklanamayan kilo kaybi
Bacaklarda 6dem

Erken doyma

Egzersizle gelisen dispne

NT-proBNP ve albuminuri istenmesi 6nemli!



AL Amiloidoz
- Sliphe duyuldugunda yapilacak testler -

1) Monoklonal proteini saptamak icin

* Serum immunfiksasyon elektroforezi
e Serum hafif zincir duzeyleri

+ |drar imminfiksasyon elektroforezi

Monoklonal protein saptanmazsa
AL amiloidoz olasiligi ¢cok diistik (<%2)

2) Kardiyak tutulum varsa AL disi amiloidoz (senil TTR
veya kalitsal TTR) arastirilmasi icin sintigrafi



- Amiloidoz Tanisi -

Biyopsi ile amiloid depozitlerinin gdsterilmesi sart!
* En kolay taniya ulasilabilecek doku = Cilt alti karin yag
dokusu
Kemik iligi biopsisi + Yag aspirasyonu

> %90 tanisal duyarlilik saglar.

e Lizum olursa=» Minor tikrik bezi ve tutulmus olan
organ biyopsisi (kanama riskine dikkat)

Table 1. The sensitivity of various biopsy sites in detecting amyloid

fibrils

Organ Sensitivity reported, %
Abdominal fat pad 60-80

Rectal biopsy 50-70

Bone marrow biopsy 50-55

Skin biopsy 50

Kidney 90

Liver 90



Amiloidoz
- Histoloji -

Amiloidi histolojik olarak en iyi gosteren boya
Kongo Kirmizisi!
Polarize isikta yesil cift kinthim goralmekte.




AL amiloidoz icin monoklonal protein

godsterilmesi ve amiloid depositlerin
saptanmas! yeterli degildir.

=30 protein ayni yapida olup organlarda
birikebilir.

Ay anda iki farkh protein birikebilir.

Farkh zaman dilimlerinde farkh amiloid
proteinin sentezi baslayabilir.

l

» DOGRU TEDAVI YAKLASIMI ICIN AMILOID
TIPLENDIRILMESI YAPILMASI SARTTIR!
1
« Immuinohistokimyasal teknikler
* Mass spektrometri teknikleri

* Immino-elektron mikroskopisi



AL Amiloidoz
- Tiplendirme -
 immunohistokimyasal teknikler ile sonuclar cok
lyi degil

* Bu konuda 6zellikle uzmanlasmis merkezler

* Immunhistokimya ile SAA ve TTR icin sorun yok

Schoénland SO ve ark., Blood, 2012



AL Amiloidoz
- Tiplendirme -

* Mass spektrometri altin standart
* Duyarhlik %100 ama cok pahali, kalifiye personel gerekli

R T &

2. Heat-mediated

1. Laser capture

3. Reduce cys 4. Digest proteins

deposit extraction bridges into peptides
—— T 0
\//‘\‘///')5.’ et |
ST =i
5. Peptide 6. Liquid 7. Electrospray 8. High-resolution
mixture chromatography ionization MS

i
T

!
o R E % o ATTR
= e =iE

9. Tandem 10. Data 11. Protein 12. Assign
mass spectra analysis identification profile subtype

Gertz MA, Blood Cancer Journal, 2018

Muchtar E ve ark., Acta Haematol, 2016



AL Amiloidoz
- Tiplendirme -

* immiino-elektron mikroskopisi

immiinohistokimya ve elektron mikroskopisini
birlestirmekte

 Antikorlar altin ile isaretli

 Amiloid fibrillerindeki proteini ve fibril morfolojisini
gosteriyor

Anti lambda hafif zincirleri
8-10 nm fibriller

Fernandez de Larrea C ve ark., Blood, 2015



AL Amiloidoz
- Tiplendirme ile ilgili ipuclari ve uyarilar -

v Periorbital kanama ve makroglossi # AL
amiloidoz icin tipik!
* Herediter amiloidozlar icin genetik testler

—_

* Herediter amiloidozlarin %3-10"unda
monoklonal gamopati gorulebilir

v ALamiloidoz olgusunda eglik edenveya ~ — Tiplendirme sart!
sonradan ortaya cikabilen AL dist amiloidoz
ortaya gikabilr.

—



AL Amiloidoz konfirme edildikten sonra
hastaligin yayginhgi belirlenmelidir

%10 olguda sistemik tutulum saptanmaz

Lokal amiloidoz genellikle mukozal yizeylerde (cilt,
larinks, mesane, polip, GIS tilser)

Monoklonal hafif zincirlerin lokal olarak Gretilmesi
Sistemik semptom yok

Yag aspirasyonu ornegi ve kemik iliginde amiloid
depoziti yok

Tedavi: Lokal hastaligin tedavisi



Amilodoz stiphesi varliginda yaklasim
Ozet

Serum immunofixation; immunoglobulin free light chains
Add cardiac Pyrophosphate scan if heart symptoms

+g —g

Fat aspirate; bone marrow;

Possible lip biopsy for congo red \
- +
/ Light chain amyloid

Mass spec of deposit unlikely.
Amyloid Localized < « ~ sif Pyroph scan +
excluded skin ALH 15
in 85% larynx _
I ~_ bladder S?Stfm]c
Polyp or :
Uindexof ~ Tindexof '~/ Staging & FLC Screen wt TTR
suspicion  suspicion NT proBNP for familial amyloid very
1 ~ ‘ Troponin amyloid ———, likely
Organ biopsy +
2;?:‘?3 [? ES II; D xy genetic counseling
Diagnosis Proceed
excluded with mass

spectroscopy
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AL amiloidozda klinigi belirleyen
tutulan organlardir!

Organs/Systems Affected
by Amyloid Deposits?2

Heart
Kidney
Liver

Soft tissue

PNS Santral sinir sistemi
ANS tutulumu yok

Macroglossia

Gl Tract B 10

0 10 20 30 40 50 60 70 80

Percentage of Patients With Involvement




Yumusakdoku tutulumu

* Tan icin patognomik

* Sik gorudlmez (%10-15) ve ileri evre hastalik
bulgusu




Kardiyak Amiloidoz

Olgularin > %70'nde gelisir.

Prognozun en temel belirleyicisidir.

llerleyici restriktif tip kardiyomyopat;i

Kalp yetmezligi

Aritmi ve kalp bloklari ve bunlara bagli senkop

Koroner arterlerde amiloid birikimine bagl
anjina veya infarktlar

Oliimlerin % 75’i kalp yetmezligi ve aritmilere
baghdir.

Progresif kardiyomiyopati gelisen hastalarda
ort. yasam < 8 ay, 5 yillik sagkalim < %10



Kardiyak amiloidoz
- Bulgular-

* NT-proBNP'de ve troponin T'de artis

* EKG'de azalmis QRS voltaji, psodo-infarkt
goranumu

v Ekokardiyograf Kalinligh artmis IVS

1) Artmig sol ventrikul duvar kaling (septum + sol
ventrikil arka duvar kalinhig)/2 > 12 mm

. .. . Sol Ventrikil
2) Miyokardda granuler, parfayan gorunum _ dwvarinda konsantrik
3) Ejeksiyon fraksiyonunun korundugu kalp hipepfmfi
yetmezlig]

mm)} L ongitudinal sistolik gerilmede azalma=»Doku
Doppler ekokardiografi ile gosterilir —

Geniglemis sol atrium

Mussinelli R ve ark., Ann Noninvasive Elctrocardiol, 2013
Grogan M ve ark., Heart, 2017



EXIracenuiar voilume expansion

Kardiyak MRI

* Gec¢ godolinium tutulumu tipik

* Erken kardiyak hasarin tespiti icin onemili
* Tanisal ve prognostik
* Tedavi yanit takibinde gosterge
11, ecv M1
Transmural LGE
T1, ECW’T‘T
Subendocardial LGE
Survival functions for LGE pattern In AL patients
S G
:-<"“ - :
Normal T1, ECV \1/
No LGE

Melcx
Saubendocs dal LGE
Tranarn o LGE

Y.

Time




Kardiyak amiloidoz
- Bulgular-

Tc-DPD / Tc-PYP sintigrafisi ‘ i’
Senil veya herediter (TTR) amiloidozu
kalp tutulumu; hafif zincir
amilodozunda tutulum géstermeaz.
Fig. 3 *™TcDPD scintigraphy, in cardiac amyloidosis, in a patient with ATTR-wt cardiac amyl-

oidosis, There is avid cardiac uptake with marked attenuation of the bone uptake (.->).



Renal tutulum
- Olgularin yaklasik % 70’inde ortaya cikar -

Glomeriiler Amiloid Depolanmasi

L .

Slregen proteinuri

Bulgular
* Hastalarin 3/4’linde

* %60 olguda >1 gr/giin proteinuri (1-20 gr/giin)

« Fakiridrar sedimenti fakir
* Bobrek boyutlan bayuk

Hipoalbuminemi }rﬂ}rgrn gdem |  tubuler hasar
Ditiretik Son ddnem
kullanimi bibrek yetmezligi

Olgularinyyaklasik % 40-

Serum kreatinin
arfigi

457 5DBYneilerler.




Noropati

Periferik noropati

* Aksonal, sensoriyel ve motor
* Uyusma
* Parestezi — periferik noropati

* Agn .
« Karpaltunel sendromu L periferik sinir basisi

Otonom sinir sistemi tutulumu

e Postural hipotansiyon

* Ereksiyon problemleri

e Bagirsak hareketlerinde bozulma



Karaciger tutulumu

* Hepatomegali (> 15 cm)
* M ALP (normalin st sinimnin 1.5 kah)

Kanama yatkinlhgi

Subendotelyal amiloid birikimine bagh vaskiler tipte kanama
(KZ uzamstir)

K vit. bagimh faktorlerin amiloid fibrilleri ile baglanmasi ve
klerensi (TT ve PTT uzama )

FX koagulan aktivitesinde azalma (% 14)

Mumtord et 2l Br ) Haematol, 2000 Aug;110{2] 45460



AL Amiloidoz
Evreleme

Mayo Evrelemesi

Evrelemede kullanilan
parametreler

NT-proBNP > 332 ng/I l. Her iki parametre de
Troponin T > 0.035 ng/ml  normal sinirlarda

Il. Sadece bir parametre

normalin Ustinde

llla. Her iki parametre de
normalin Ustliinde ve NT-
proBNP < 8500 ng/I

lllb. Her iki parametre de
normalin Ustliinde ancak
NT-proBNP > 8500 ng/I

Dispenzieri A ve ark., J Clin Oncol, 2004

Evre I: Ortanca sagkalima
ulasilamamakta, 10 yilda
hastalarin %60’1 yasiyor
Evre Il: Ortanca sagkalim
49 ay

Evre llla: Ortanca sagkalim
14 ay

Evre lllb: Ortanca sagkalim
5ay



AL Amiloidoz

Evreleme
Evrelemede kullamlan A 100
== Stage 1
parametreler ' Stage 2
...... == Stage 3
. 80 4 = Stage 4
NT-proBMP > 1800 ng/| |. Her 3 parametre de Evre |: Ortanca sagkalima R ) O L
Troponin T > 0.025 ng/ml  belirtilen degerlerinaltinda  ulasilamamakta, 10 yilda 256 sl BN Sy
dFLC> 180 mg/| l.5adece 1 parametrebu  hastalann %55 yasiyor & E
degerlerin dstinde Evrell: Ortanca sagkalm57 L T S 10 ]
IlI. iki parametre belirtilen  ay T B W W
degerlerin dstinde Evre [ll: Ortanca sagkalim © o Cdommrepozzes g
IV.Heriic parametrede  1Bay 201 B .
belirtilen degerlerin Evre IV-Ortanca sagkalmeé | [ -
Ustiinde ay 0 12 2 36 48 60
Kumar 5 ve ark., J Clin Oncol, 2012 Follow-Up From Diagnosis (months)
J No.atrisk 758 456 332 234 168 101

Evrelemede kullamlan
parametreler

eGFR<50mlfdk/1.73m2 | Heriki parametre de
Proteindri > 5 gr/gin saptanmadiginda
II. Bir parametre
saptandiginda
IIl. Heriki parametre de var

Palladini G ve ark, Blood, 2014

Evre|: 2 yilda diyaliz riski . )
%1 A » Renal hasarin dizeyi

Evre II: 2 yilda diyaliz riski OS icin direkt belirleryici degil.
%12
Evre lIl: 2 yilda diyaliz riski

hd8



Survival proportion

10

AL Amiloidoz
Kromozomal Anormallikler

——— 1(11:14)

Non-t(11;14)/trisomy
08 <
06 4
04 4
02+
00 v v . v -
0 24 48 2 o o

tr(11,14) ve trizomi varhigi = ‘lyi olmayan
sitogenetik’ bulgusu
tr(11,14) = Bortezomib yanitlan koti?



AL Amiloidoz
- Tedavi Prensipleri -

* Amag:
v'Klonal plazma/B hiicrelerini yok etmek

v Amiloid prekiirsorlerinin hizli eliminasyonunu
saglamak

v Amiloid birikimlerinin reabsorbsiyonunu
artirmak

v’ Minimal toksisite ile organ fonksiyonlarni
duzeltmek ve korumak



AL Amiloidoz
-Destek Tedavi-

e Erken olumlerin 1/3’0 ciddi aritmiler bagli ani kardiyak
olimler = ICD gerekebilir

* Kalp yetmezligi ile mucadele farkh

v ACE inhibitérleri ve ARB’ler belirgin hipotansiyona neden
olmakta

v’ Kalsiyum kanal blokerleri, digoksin 6nerilmez.

v’ Beta blokerler dikkatli kullaniimali

v' Loop diliretikleri ve aldosteron antagonistleri 6nemli
v" Amiodaron kullanilabilir

e Ortostatik hipotansiyon icin dnlemler (yavas hareket etme,
elastik coraplar)

v al adrenerjik agonisti (midodrin)
v' Mineralokortikoidler
v Nutrisyon destegi onemli



Ilk Tedavi secimi ve tedavi devaminin
karar
- Belirleyici Faktorler-

* Organ tutulumunun ciddiyeti

* Hasta nakil adayi mi?

 Kemik iligindeki plazma hucre orani ne?
e |lk tanida dFLC diizeyi ne?

* Hastanin tedaviye yanit nasil?




AL Amiloidoz
Yanit Degerlendirme

Hematolojik yanit

Serum ve idrar IE: Negatif
Mormal hafif zincir oram
Cok ivi kismi yamt dFLC< 40mg/I
Kismi yanit dFLC’de = %50 azalma
Yamtsizhk Kismi yamittan kétl olan yamt

Kardiyak yanit

Kardiyak yanrt Baslangicta NT-proBMNP > 650 pg/ml ise;
NT-proBNPde > 2%30ve 300 pg/ml azalma
Baslangicta NYHA IIl veya IV ise = 2 derece azalma

Bobrek tutulumunun yaniti

Bdbrek tutulumunun yanim Tedavi dncesi albumindri > 500 mg/fgiin
ise ve bibrek hastalhgmn ilerlemesi soz
konusu olmadiginda [eGFR'de > %25

azalma olmaksizin);
Proteinidride > %230 azalma veya

Palladini G ve ark., J Clin Oncol, 2012



Tedavi Yaklasimi

1) Dusuk riskli hastalar: Transplantasyon adayi

2) Orta riskli hastalar: Transplantasyon icin
uygun degiller, uygun hale getirilebilir
Mayo 2004 siniflamasina gore evre I-llla

3) Yuksek riskli hastalar: Evre lllb, NYHA > 3

Palladini G ve ark., Blood, 2016



Dusuk riskli Hastalar
-Otolog Nakil adayidir-

Hasta nakil olabilir mi?
* Yas = 65-70

FCOG < 2

= eGFR=30ml/dk

» TroponinT<0.06 ng/ml Olgularin ancak
* NT-proBNP < 5000 ng/I — %15

* EF > %45

« NYHA <III

= Ayakta Slciilen sistolik kan basinca = 90mmHg
* DLCO = %50

= < 2 organ tutulumu

transplantasyon
icin uygun

- - - - —_/
Sidigi MH we ark., J Clin Oncol, 2018

« Kemik iliginde plazma hiicre orani < %10 + 2012 Evre I-ll hastalar
indiiksiyon almaksizin otolog nakil olabilir.

* Kemik iliginde plazma hticre orani > %10 ise
CyBorD ile indiiksiyon



@
‘! O 0 2011 118: 4346-4352
doi:10.1182/blood-2011-01-330738 originally published

online August 9, 2011

Outcome of AL amyloidosis after high-dose melphalan and autologous
stem cell transplantation: long-term results in a series of 421 patients

‘ % 34 hematolojik CR, OS: 6.3 yil

* Sividengesi cok yakin takip edilmeli

* G-CSF uygulama suresini kisaltmak icin 4.
gliinde CD34 (+) hicre sayimi
* Melfalan mumkinse tam doz verilmeli

* Engrafttman kolaylastirmak icin G-CSF
kullanimi simirh olmal

* GIS kanama acisindan dikkat!
* KKY, aritmi ve hipotansiyon dikkat!

Varga Cve ark., Bone Marrow Transplant, 2018



Orta riskli hastalar (Hastalarin %70’i)

* Transplantasyonyapilamayan hastalar
* Tedaviile transplantasyona uygun hale getirebilir

Miland Pyve ark  Mediterr 1 Hematol Infect Dis, 2018

Noropati varsa mp Mel-Dex veya bortezomib disi
kombinasyonlar (6rn: lenalidomid)

Transplant distiniiliyor veya renal yetmezlik varsa mpCyBorD ~ HhYant:%34, TV:% 71
121+ veya tr (11,14) veya DFLC>180 mg/| ®Bor-Mel-Dex ~ VGPRoranlari: BMDex% 62,MDex% 40

Giovanni Palladini, and Giampaolo Merlini Blood
2016;128:159-168

Yiiksek riskli hastalar (Hastalarnn %15-20si)

+ Genellikle ileri derecede kalp tutulumu olan
hastalar
* Benzer kombinasyonlann azaltilmis dozlan



TABLE3  Conventional systemic chemotherapy opfions for AL amyloidosis

Therapy

Melphalan-dexamethasone
Cyclophosphamide-thalidomide-dexamethasone
Melphalan-lenalidomide- dexamethasane
Bortezomib-deiamethasore ~~ (Haftalik doz daha uygun)

Lenalidomide-cyclophosphamide-Cexamethasone

Cyclophosphamide-bortezomib-dexamethasone
Bendamustine

Doxycycline

11-1F 89 Zirconium-abeled GSK2396652

Comment

Reparted outcome dependent on proportion of cardiac patients
Al oral regimen thalidomide dose begins at 50 mg/day
Lenalidomide dose 10-15mg, 21 of 28 days

Weekly dosing better tolerated, less neurotoxicity

Lenlidomide (15mg) days 1-21; cyclophosphamide
1300 mg/m”, orally), weekly on days 1,8, 15; every 28 ays

Response rates of 94% and 8%
Trial ongoing (NCTO1222260)
Trial ongoing (NCTO1677286)

Trial completed, multicenter study bing planned
INCTO2243867) Biocistribution study heat TTR



Tedavi yanit Degerdirilmesi

(A) MNewly diagnosed AL, transplant eligible
SCT with Mel
dFLC <10 mg/L : !
Or <80% reduction in dFLC @ day 100+ 280% reduction in dFLC @ day 100+
IFLC <20 mg/L
High risk® otd risk dFLC "gﬂ mg/L
r

iIFLC <20 mg/L

<d0% reduction | | 250% reduction

indFLC indFLC
¥ l l v
Bortezomib-based therapy Observel

*High risk = Mayo Stage Il (cTnT >0.035 pug/L and NT-proBNP >332 ng/L)
tStart alternate therapy if organ progression occurs at any time



Tedavi yanit Degerdirilmesi (2)

(B)

Newly diagnosed AL, transplant ineligible

b

Mel-Dex

|

¥
High risk*

Or

=50% reduction in dFLC @ 6 wk!

and

>00% reduction in dFLC @ 3 mot

L 4
Std risk

dFLC <10 mg/L {

iIFLC <20 mg/L

=50% reduction in dFLC @ 3 mo!
and
>90% reduction in dFLC @ 6 mof

v -
No Yes
h "1‘
Bortezomib-based therapy Observe!

“High risk = Mayo Stage Ill (cTnT =0.035 pg/L and NT-proBNP =332 ng/L)
TStart alternate therapy if organ progression occurs at any time




Organ yaniti hematolojik yanittan daha ge¢ olusur

1.0+
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Ik tan1 — organ yanitimedyan stresi: 10.4 ay
(8.7—12.8 ay)
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Kauffman =t al, AJH 2015
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Organ yaniti etkileyen diger faktorler

= Saperon proteinlere has ozellikler

= Organve hucreduzeyinde proteoliz ve fagositoz
surecleriyle ilgili faktorler



Niiks etmis ve/veya direncli hastalar

Refrakter Hastalik: Tedavi devam ederken
veyatamamlandiktan 2 ay sonra progresyon

Paclo Milani ve ark., Expert Review of Hematology, 2018

Relaps hastalikta tedavi kararini veren
gostergeler = dFLC, yanith hastalik suresi,
hastanin performansi

Niiks eden hastalar tekrar ayni tedaviyi alabilir

Yanith olguda OHKHN duisiindlebilir.



Niiks etmis ve/veya direncli hastalar

Lenalidomid ile hematolojik yanit orani: %41. (Kardiyak
amiloidoz dikkat)

Pomalidomid ile yanit hizli (~1 ay)
Hematolojik yanit orani: %48-68

Bendamustin: %35 hematolojik yanit (IgM UGreten AL
amiloidozda yanit %58

Melfelan-Deksametazon

Treatment patterns and outcome following initial relapse
refractory disease in patients with systemic light chain
amyloidosis

Nidhi Tandon? |  Surbhi Sidanal | Morie A. Gertz1 | Angela Dispenzieril

Mayo klinigin 336 hastalik R/R hasta serisi
Pl; 45.1%), (IMiD; 22.7%), alkilleyiciler (9%), Pl ve IMiD kombinasyonu (4.1%
( ’ )I ( ’ )I y ( )I y ( )I
OKIT (3.8%), steroid (4.9%).

Hicbir ajanin OS avantaji yok.




Niiks etmis ve/veya direncli hastalar

e Karfilzomib:
Veri az
%63 hematolojik yanit (%12 tam yanit)

Klinik anlamli kardiotoksisite (%18)
* iksazomib:
ORR: %52 (Bortezomib maruziyeti yoksa cok daha iyi)
1.basamak kombinasyonu icin uygun.
Kardiyak yanit: %50, Renal yanit: %18

Cohen A ve ark., Blood 2016;128(22)
Sanchorawala V ve ark., Blood, 2017
Abeykoon JP ve ark., Leukemia, 2018



Niiks etmis ve/veya direncli hastalar (2)

Daratumumab ile hizli yanit

Bamatalagic ight chain rasponass in 24 avaluable AL patients

25 R/R hasta
* %72 kardiyak tutulum
* Medyan: 3 dizi tedavi

* Hematolojik tim yanit
orani:%76 (CR:%36,
VGPR:%24)

R— . .
v * Yanit suresi hizli: (1 ay)
..:':d;:"" e Kardiyak ve

miyelotoksisite yok
Kaufman, G. Et al. Blood 2017 130:200-802



Daratumumab + VD
R/R AL Amiloidoz

4 __ RAPID HEMATOLOGIC AND ORGAN RESPONSES WITH DARATUMUMAB, BORTEZOMIB,
.4 Cleveland Clinic AND DEXAMETHASONE IN PATIENTS WITH RELAPSED/REFRACTORY AL AMYLOIDOSIS

Sarah Lee, MD, Nathanse! Rosko, PharmD, Bhumika Patel, MD, Madeline Waldron, PharmD, Jackie Tomer. MPH, Roman Goldman, CNP, Mary Ana Karam, RN,

Janice Read, RN, Beth Faiman PhD, CNP, Kimberly Hamilicn, APRNPA, Saveta Mathur, CNP, Christy Samaras, DO, Jason Valent. MD
Hematology and Medical Oncology, Cleveland Clinic, Cleveland, OH

BACKGROUND RESULTS CONCLUSIONS

» DARA is safe and highly eflective

~ Multi-organ dysfunction remains 8 major  Table 1: Baseline Characteristics n=10 Table 2: Results
cause of marbidity and martality with Sghtt in patients with AL amyloidosis
chain amyloidosis (AL} especially for who failed 1o achieve a deep
patients not achieving hematologic Age - 67 (38-75) DARABorezom&yDex 70 . hematological response with
complede fespanse. Male 80 - DARA monotherapy 30 - CyBorD

# Approval of daratumumab (DARAYhas | 5 4 organ Involved 50 - No cycles completed! - 5(1-9) » DARA can Induce rapid
le-m:ul.(lrlurxl the care of ﬂ\ulbp!‘e : Cardiac 80 = Time 1o respond (#cycles) - 1.5(1-3) hematologic and organ
myeloma and its lhe:apeuhc implications Renal 40 = CR 10 i responses which is critical 10
have shown 1o be safe and highly revent imeversible organ
effective n relapsadirefractory AL Gl fract 20 - VGPR 30 - z S
amylodosis Lung 10 o PR 50 o amage

» Monotherapy with DARA or in
# This analyss demonstrates the actvily o Nymbar cycles of CyBorD s 4(2-6) Stable disease - comb-m!mnym riyebiteads

10
combination DARA, bortezomib, and = Overall hema o o 00 X
70

dexamethasone in AL amyloidosis PR 60 » Ongoing studies are

patients somewnat refractory to Stable disease 40 - Organ response? investigating CyBorD with or

QREROTIR NS, LOVNREE, Hematologic light chain response Time to organ response (#cycles) 2(1-5) without DARA in newly

dexamethasone (CyBorD) as front-fine " Half the patients stil undergoing treatment at time of analysis  diagnosed pabents

treatment 2 5 patients had cardiac response by NT-Pro8NP » Future dwections include

answering whether or not
METH ODS % 9/10 patients had a hematologic response CyBorD should remain standard
‘ % Time to response was 1.5 cycles or 6 weeks of care when DARA is used in
» Patients were udennft.eG m-'gugh ‘::' % 7/10 patients had organ response — including nowly dagnosed patients
IRB-approved plasma cell disor @ : n,m pat . y S » Exploring the molecular

registry
» Pabent selection was based on those

who did not achieve al least a
pematologic VGPR with first ine
treatment and who went on to » 80% pts had gr 1-2 faligue

ive 8 DARA containing second- » No hospitalizations and/or deaths

line treatment for AL amyloidosis

Toplam hematolojik yanit: % 90, Organ yaniti: %70 I

heterogeneity of these patients
may also help identify a subsel
Adverse Events of patients that will benafit from
» 40% pts had gr 1-2 Infusion rxn with first 1-2 doses DARA manotherapy upfront

% change in dFLC from baseline




Yeni tani hastalarda DARA + CyBorD

ANDROMEDAR Global Phase 3 Randomized Study

—

Randomized:
« N=360

Treatment Phase

Post Treatment Phase

-ﬂﬂ.:"'l'.ﬂﬂ.ﬂ""gﬂﬂ.ﬂﬂm

Long Term FU



Lowest dFLC Achieved on Study (mg/L)

1836

501

T

ANDROMEDAR
Ilk 28 hastanin sonuglari

mPR mVGPR mmCR mCR

100 - -~ 96% ORR
— a0 36%
< — 547
% 60 4 82% | CR+mCR
é *VGPR
=
S 40 A
[3]
i
e 0
[] m
Safety run-in
2 q32 07 {n ] EB]
"_&F BJ_','_E_ 1.60.57
R1-ED-5 2313 11 10 07 07 05 04 04 03 02 02 04 O

BENR PR MVYGPR ECR

20/28 (%71) hasta dFLC<10 mg/I



R/R Amiloidoz
Venetoklaks

™ ﬂ Started venetociax, bortezomeb and dexamethasone
Normal range

Started veneloclax, ixazomib and dexamethasone

Normal range

Premkumar et al Clin Lymphoma Myeloma Leuk. 2019 Jul 15;

7 olgu
Hepsinde kardiyak tutulum var.

Ortanca tedavi suresi: 76 gun
(30-313 gtin)

4 hasta en az 2 kur aldi ve yanit
degerlendirmesi yapildi

1/7 hasta (84 erkek) 1 kir
sonras! stabil hastalik yaniti
saglanmisken influenza
nedeniyle eksitus

Hematolojik yanit: 2/4 (%50),
63 ve 27.gUn

Le Bras et al ascopubs.org/doifabs/10.1200/)C0.2019.37.15_suppl.e 18538



Devam eden ¢alismalar

Newly diagnosed patients

Phase | Trial Number | Regimen

/1l NCT03236792 | Ixazomib, cyclophosphamide and dexamethasone
/1l NCT01864018 | Ixazomib, cyclophosphamide and dexamethasone
il NCT01807286 | Pomalidomide, melphalan and dexamethasone

1l NCT03201965 | Daratumumab with CyBorD vs. CyBorD alone

Relapsed/refractory patients

1l NCT01659658 | Ixazomib plus dexamethasone vs. physicians best choice
b NCT02545907 | Carfilzomib, thalidomide and dexamethasone

/11 NCT02841033 | Daratumumab (single agent)

| NCT02816476 | Daratumumab (single agent)

| NCT03000660 | Venetoclax and dexamethasone




AL Amilodoz Tedavisi 2019

-Ozet-
Low nisk Intermediate nsk High nsk
(Mayo stage 1) (Mayo stage 2 & 3A) (Mayo stage 3B)

~
ASCT in eligible patients CyBorDVCD or BMDex
__or CyBorD VCD or BMDex or ASCT in eligible patients

Frequent assessment of response!
» At least VGPR at 3 months
* if not, then consider change of therapy

(?Low dose) Bortezomib
regimens

At Relapse

» Consider agent or combination not previously used unless
prolonged prior response

» Daratumumab

» Bendamustine?

* lbrutunib in IlgM AL

* Venetoclax in t(11;14)2

Neuropathic patient — Avoid Bortezomib
Possibilities — Len-Dex or CRD
Carfilzomib (anecdotal)
Daratumumab!




AL Amiloidoz
- Kardiyak Transplantasyon-

* Genc ve izole kalp tutulumu olan hastalarda
kalp nakli ve ardindan otolog nakil
dusunulebilir.

e Kardiyak nakil evveli plazma htcre klonunun
control altinda olmasi sart.

e Kardiyak nakilli 9 olguda hastanin 1’nde graftta
amiloid nuksu rapor edilmis.

Gertz MA ve ark., Blood Cancer Journal, 2018



AL Amiloidoz
-Renal Transplantasyon-

Tam yanith hastada Renal Tx basarili

* Bobrek disi amiloid tespit edilenler nakil adayi
olmamall

* Klonal hastalik kontrolt optimal olmal.
42 ay sonunda 80% graft sag kalimi
Ortanca graft sagkalimi 8.9 yil
5ve 10 yil graft sag kalhmi: %45 ve %26
Nuks %16 olguda bildirilmis.



Yenilik¢i Tedavi Yaklasimlari
-Monoklonal antikorlar ve Doksisiklin-

Klonal plazma hiicresi

. - Oligomerlerin
Amyloidogenic Ig
.)D —)' Light chains —)“ yapilmasi T) Amiloid fibi
IIIIIII - - - E /
Do_ks’|;5|klln EGCG
¥
Kemoterapi

mAb 11-1F4
mAb anti-SAF
mAb NEODOO:

—_— Azaltma veya etkileme %) Dogrudan organ hasari

....... |l Olasi azaltma veya etkileme —q Fagositik yok etme

Weiss BM ve ark., Blood, 2016



Doksisiklin

Blood Cancer Journal

Cum Survival

Letter to the Editor | OPEN

" " . ‘ Info ‘ Sections Figures References
Encouraging impact of doxycycline on
early mortality in Cardiac light Chain (AL) j;:]'::ls lezaafs::ncerJourna.fT,2546 (2017)
Dol doi:10.1038/bc].2017.26

amyloidosis

Download Citation
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Hedefe yonelik molekiiller
calismalari

Suppression of the synthesis

e Liver ranspiantation

+ Gene silencing (siRNA, ASO)

v Second generation SIRNA and ASO

T *+ Direkt amiloid depozitlerini hedef alan diisiik mol.
Tetramer stabilizers ‘Amylo'd fbril agirlikh antikorlar

+ Tafamidis degradation’reabsorption - Amiloidogenezis inhibisyonu ve amiloid fibrillerinin
|+ Difuisa + Ant-TTR misfoded Klirens
v SOMO226 + Doxycycline + TUDCA * ALfibrillerini hedef alan kimerik bir MoAb.
' AG{O * AL/AAfibrillerine baglanan insan AL amyloid ekstrakt.

* Serbest SAP molekiillerine capraz baglanarak karaciger
ve plazmadan SAP klerensini saglayan molekiller

Truncated * Amiloid fibrillerine bagh SAP'i baglayan antikorlar
monomer (46-127) * Plazma hiicrelerine yonelik dendritik hiicre agilari
¥ 7
ol " mistodng Y\Z"
Q
Misfoided

Foided ful length



Monoklonal antikorlar
Devam eden calismalar

Newly diagnosed patients

Phase | Trial Number | Regimen

Il | NCTO2312206 | NEODOOL/bortezomib based reg. vs. placebo/bortezomib based reg.

Relapsed|refractory patients

| NCT03044353 | GSK2398852 administered following and along with GSK2315698

la/lb | NCT02245867 | Chimeric Fibril-Reactive Monoclonal Anti-bady 11-1F4

b [ NCT02632786 | NEOOOL (single agent) vs. placebo [patients with heart involvement]

b | NCT03168906 | NEOOOL (single agent) vs. placeba [patients with kideny involvement]




Patient criteria

m Patients with
relapsed or
refractory AL
Amyloidosis

- Refractory AL
Amyloidosis
patients had no
prior organ
response; or

— Relapsed AL
Amyloidosis
patients had a
prior organ
response from
chemotherapy

CAEL 101

(kimerik monoklonal antif fibril antikor)

Open label dose escalation

Phase 1a
n==8

Phase 1b
n=19

Single IV
infusion @
week 1

Weekly IV
infusion for

4 weeks @
weeks 1-4

Primary endpoint

m Establish maximum
tolerated dose (up fo
500mg/m2) of CAEL-101

Secondary endpoints
m Cardiac response (NT-

proBMNP)

= Renal response (24-hour
Proteinuria)

m Pharmacokinetic profile
(single dose vs. multiple
weekly doses)

Select exploratory

endpoints
m GLS

Well tolerate, MTD 500mg/m?

12 out of 18 patients (67%)
with cardiac and/or renal
involvement showed a
response in Phase 1a/b

» 67% Cardiac (8 of 12
evaluable for response)

> 50% Renal (5 of 10
evaluable for response)

3 Patients responded with other
organ system involvement (Gl,
liver, soft tissue)

Overall Median Time to
response was 3 weeks after
the first dose of 11-1F4 mAb
(CAEL-101)

= ASCO 2019 mp Daratumumab ve anti-fibril
antikoru NEODOO1 kombinasyonu guvenilir ve
iyvi hematojik ve kardiyak yanit saglamakta




AL Amiloidoz 2019
Ozet

dFLC <10 mg/l en iyi yanit ile korele

Bortezomib - bazi kisitlamalarina ragmen-
halen tedavinin ana ilaci

CyBorD+Daratumab ilk basamak sonuclari
tedavi yaklasimini degistirme potansiyeline
sahip

Venetoklaks sonuclari umut verici

Monoklonal antikor calisma verilerinin
netlesmesi icin halen beklememiz gerek



Dikkatiniz icin tesekkir ederim.



Long-term Overall Survival after Allo-SCT,
an EBMT analysis of patients with AL Amyloidosis
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