Amyloidoza,
m.Waldenstrom,
MGUS

MUC. Volodymyr Porokh
sk.16 VL




Amyloidoza

=heterogenni skupina onemocnéni charakterizovana extracelularni

akumulaci nizkomolekularnich proteinu s pozménénou sekundarni
strukturou, ktera brani degradaci
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PATHOGENESIS

Normal proteins, when produced in abnormal  Production of normal

numbers amounts of mutant proteins
Acquired mutation Chronic Inflammation Eg : Transthyretin (TTR)
Monoclonal B lymphocyte  Macrophages activation Mutation

proliferation
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Increased plasma cells
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. Mutant TTR
Immunoglobulin light Increased SAA protein
chains Incomplete |“°°mP|E'fE Kzgrexation
‘ proteolysis proteolysis

AL protein AA protein ATTR protein
AMYLOIDOSIS



Manifestace

Amyloid . Transthyretin (TTR)
Systemic Amyloidosis : ;
Type y y Amyloidosis
Subtype AL AA ATTREm ATTRwt
Protein : y y Mutated TTR wt TTR
Deposited | Light chaw _ Amylond & protein - monomers
Disease Plasma cell Systemic Familial Common in
Etiology dyscrasia with | autoimmune mutation of elderly aged >
| T light chains or infections . TTR _ 75 years
Specific Kidney, heart Renal V122l common | Carpal tunnel;
Features and liver dysfunction in African Male
| affected Americans dominance
Median
Siiutaiat 1-3 years 11 years 2 years | 4-6 years
Prognostic Cardiac Serum AA Duration, BNP, uric acid,
Factors function, BNP, | levels, renal HR>70/min, LLWVEF, T
troponin function LLVEF Wall
_ _ . _ Thickness_
Therapy Chemotherapy | Treat Liver £ heart Tx | ?siRNA or
+ Stem cell underlying TsiRNA or ASO | ASO
transplant ' conditions ?Tafamidis or | ?Tafamidis or
Diflunisal Diflunisal

Zavisi na typu amyloidu



Moznosti diagnostiky

Amyloiddza muze byt zpusobena rliznymi proteiny (>25 + rizné varianty)

Presny typizace a ¢asna diagndza je kliCova pro |éCbu, protozZe rizné formy vyzaduji
rizné |[écebné postupy

Rozliseni jednotlivych typl nemoci pouze na zakladé klinickych projevu je obtizné
Moznosti diagnostiky:

1. Detekce pritomnosti amyloidu — mikroskopicky za pouziti barveni konzskou
cerveni — Cerveno-zeleny dichroismus a dvojlom v polarizovaném sveétle

2. Immunohistochemie — detekce serum amyloid P component (SAP),AL — lehké
retézce kappa/lambda, AA, senilni TTR — ne vzdy spolehlivd

3. Genomické metody
4. Hmotnostni spektrometrie



Diagnhosticky postup pri podezreni na AL amyloiddzu

Suspect Amyloidosis

* Nephrotic range proteinuria

* Heart failure preserved ejection fraction

* Nondiabetic Neuropathy (carpal tunnel 50%)
* Hepatomegaly, diarrhea

* Atypical MGUS or smoldering myeloma

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

Fat aspirate; bone marrow;

Possible lip biopsy for congo red \
‘/_ +

Light chain amyloid

Mass spec of deposit unlikely.
Arnyloid Localized +———— :”"' H"‘_I:m if Pyroph scan +
excluded skin
in 85% larynx T
I~ bladder Sysioanie
Palyp or .
Lindexof T index of Gl Eﬁ:er Staging & FLC Screen wt TTR
suspicion  Suspicion NT proBNP for familial amyloid very
| Dr;;:hiupw Troponin a.lvylcrid — & likely
Diagnosis = + ; ;
sxcluded genetic counseling
Diagnosis Proceed
excluded with mass

spectroscopy

M.A.Gertz
Immunoglobulin
light chain
amyloidosis:
2018 Update on
diagnosis,
prognosis, and
treatment



Strategie leCby

The aims of therapy in AL amyloidosis

reduce the number of abnormal plasma

cells

reduce production of the light
chains which form the amyloid
deposits

new amyloid deposits formed

more slowly or not at all

Amyloidosis

AL amyloidosis AA amyloidosis TTR amyloidosis Fibrinogen
ApoAl amyloidosis
Combinations with anti-TNF agents Liver transplantation Liver transplantation
thalidomide or Anakinra (anti-IL1) Diflunisal or combined renal
Bortezomib Epordisate FoldRx drug and liver transplant

or lenalidomide
ASC/Allo-BMT
Hi-flux dialysis

gradual regression of existing
amyloid deposits

e Zavisi na typu amyloiddzy — snazime
se resit pricinu kde je to mozné
nebo snazime se zpomalit deposize

proteinovych agregatu




Amyloidéza — centra CR

* Brno — prof. Adam

* Hradec Kralové — doc. Maisnar
* Olomouc — prof. S€éudla

e Ostrava — prof. Hajek

* Praha FNKV —dr. Gregora

* Praha VFN — prof. Spi¢ka



Morbus Waldenstrom
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e Patri mezi monoklonalni gamapatie

* Podstatou je proliferace mutovanych B-
lymfocytl, které se diferencuji na
lymfoplasmocytarni bunky produkujici
monoklonalni IgM



Prognosis
International scoring system
5 factors in-.:lu-.-]in% age and mlgM

Median survival 3.5-12 years WM cell clone

Definition

T *. B lymphocyte
0 Jr
mlgM LPL % | e ‘b Lymphoplasmacytic
Symptoms g1 @ ¥ cel(LPC)
Tissue infiltration with tumor cells @ Plasma cell

Anemia, Bing-Neel syndrome i WM LY
Ocular manifestations

- : Treatment

Elevation of IgM in blpﬂd \L Frontline treatments

& h}fpgwmc_-:rmt}r Differential diagnosis Alkylating agents

_ Cr}u:églﬂhu_ linemia Marginal zone lymphoma (MZL) Hpclepsidge analogues

Tissue deposition of IgM Mantle cell lymphoma (MCL) Rituximab

Kidney damage TeM* 1}r P“ [-MM) ' Salvage treatments

Ampyloidosis Fg i nl'q,'elumah BN (FL) Bortezomib, alemtuzunab
Autoantibody activity of IgM e arE}f&nfLmna “ Thalidomide, lenalidomide

Hemolytic anemia i

HSC transplantation

Polyneuropathy Molecularly targeted therapies



Management pacienta s WM

Consensus for Newly Diagnosed Waldenstrom Macroglobulinemia

.

IgM MGUS (<10%
lymphoplasmacytic
infiltration)
Asymptomatic/smoldering
Waldenstrom’ s
Hemoglobin 211 g/dL
Platelets 2120 x 10°/L

+ Hemoglobin <11 g/dL
or symptomatic

+ Platelets <120 x 109/L

+ |gM-related neuropathy

+ \WM-associated hemolytic
anemia

+ Symptomatic cryoglobulinemia

¢ Bulky Disease
¢ Profound cytopenias —
- Hemoglobin <10 g/dL
- Platelets <100 x10°/L
+ Constitutional symptoms
+ Hyperviscosity symptoms

Hyperviscosity symptoms

» Y
Yes No
E :
4 Plasmapheresis
A 4 A 4 l
Bendamustine + Rituximab
Observation Single Agent (BR)* X 4-6 cycles
Rituximabt No rituximab maintenance therapy

(1 cycle; no maintenance therapy)
fplasmapheresis if
hyperviscosity develops with treatment

'

‘Harvest stem cells if <70 years and ‘

potential autologous stem cell
transplantation candidate in future




Moznosti leCby

Bendamustine

( Alkylating agents
Cyclophosphamide

Melphalan

Treatment Options
forwm -
( Novel agents
Thalidomide

( Monoclonal antibodies

Nucleoside analogues




MGUS

M spike

M protein
Extragradient ’
Paraprotein
mig

MGUS

Monoclonal Gammopathy of Undetermined Significance

Patfi mezi nejCastéjsi premaligni stavy.
Riziko maligni transformace — 1% za rok
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Patogeneze

Risk factors:
Age > 60 y.o., Male,
African American,
Family history,
Obesity

End-organ
damage:
Hypercalcemia,
Renal failure,
Anemia,
Lytic bone lesions

Progression

—

Initiation
aberrant B cell development

Primary genetic events
IgH translocations
Hyperdiploid
Cyclin D dysregulation

Myeloma

Bone marrow

Events in bone marrow microenvironment \

<Angiogenesis:
VEGF, FGF

sImmune cells
infiltration

\_ [

+ECM remodeling:
MMP-2 and MMP-9

«Pro inflammatory cytokines:
*IL-8, TNF-q, IL-17, IL-1B

+Growth factors:
IGF1-, HGF, G-CSF

+Adhesion molecules:
VCAM, ICAM

<Macrophages polarization:
M1—>M2

+Osteoclasts/
osteoblasts

/

Neni zcela objasnéna



Diagnosticka kritéria pro MGUS

M protein

FLC pomér
Infiltrace KD PC

Organové postizeni

Non IgM MGUS
<304q/l

< 10 % klonalnich PC
nepfritomnost
C:S/Ca < 2,75 mmol/l

R: S/kreatinin < 177 umol/I
nebo CrCL < 40 ml/min

A: Hb > 100 g/I

B: osteolytickych lézi/
osteopordzy a kompresivnich
fraktur

IgM MGUS
<3049/l

< 10 % lymfoplazmocytd
nepritomnost

anémie

hyperviskosity
hepatosplenomegalie
lymfadenopatie

Light chain MGUS
sérum -0 g/l
negativni imunofixace
mo¢ < 500 mg/24 hod
< 0,26 nebo > 1,65

< 10 % klonalnich PC
nepritomnost

C: 5/Ca < 2,75 mmol/l

R: S/kreatinin < 177 pmol/I
nebo CrCL < 40 ml/min

A:Hb > 100 g/l

B: osteolytickych lézi/
osteoporézy a kompresivnich
fraktur

MGUS - monoklonalni gamapatie nejasného vyznamu, M protein — monoklonalni protein, FLC - free light chains pomér,
KD - kostni dfen, PC — plazmocyty, CRAB (organové postizeni pfi mnohocetném myelomu - C - calcium, R - renalni insuficience,
A - anémie, B - bone lesions), Ca - kalcium (mmol/l), CrCL - klirens kreatininu (ml/min), Hb — hemoglobin (g/l)

Sandeckd V et al. Klin Onkol 2018



Management pacienta s MGUS

rcure 2. Algorithm for Follow-up of MGUS

U pacientu s MGUS nedochazi ke snizeni
| rizika progrese, proto je doporuceno
| celozivotni sledovani
| | * V prvnim roce je doporuceno upresnit
| | dynamiku narustu M proteinu pro urceni
dynamiky MGUS
| | e Pacienti by méli byt sledovani po 6
| | | | mesicich
* V pripadé stabilniho stavu bez znamek

| | | progrese —jednou za 2-3 roky

# Mayo Clinic Risk Stratification Model; (BC = complete blood count



which white blood cell are you?
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neutrophil

-unique look
-protects his friends
-can be toxic

eosi.nophil

-pretty boi
-loves pink
-explosive temper

-
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lymphocyte
-great memory
-looks scary sometimes

but is actually nice
-loves memes

E =

basophil

-basic af
-overreacts to things
-hates memes

monocyte
-big boi
-always hungry
-still listens to
linkin park

blast
-pretty but mean
-acts immature

-expresses CD34
surface markers

Dekuji za pozornost



