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Monoclkonal gammopathies

Cold agglutinin disease

igM monocdonal gammopathy of undetermined significance
MNon-lgM monoclonal gammopathy of undetermined

significance

Monoclonal gammopathy of renal significance
Diseases with monoclonal immunoglobulin deposition
Immuncglobulin-related (AL) amyloidosis
Monoclonal immunoglobulin deposition disease
Heavy chain diseases

Mu heavy chain disease

Gamma heavy chain disease

Alpha heavy chain disease

Plasma cell neoplasms

Plasmacytoma

Plasma cell myeloma

Plasma cell neoplasms with assodated paraneoplastic
syndrome

POEMS syndrome

~-TEMPI| syndrome

-AESOP synd rome

Mot previowsly included
(Same)
(Same)

Mot previowsly included

Primary amyloidosis
Light chain and heavy chain deposition disease

(Same)
(Same)
(Same)

(Same)

[Same)
(Same) Except AESOP syndrome not previously included

R. Allagio et al. Leukemia. 2022



Lymphoplasmacytic lymphoma
Waldenstrdm macroglobulinemia

Immunoglobulin M (lgM) monoclonal gammopathy of
undetermined significance (MGUS)

IgM MGUS, plasma cell type®

IgM MGUS, not ctherwise specified (NOS)*
Primary cold agglutinin disease*®
Heavy chain diseases

Mu heavy chain disease

Gamma heavy chain disease

Alpha heavy chain disease
Plasma cell neoplasms

Non-lgM MGUS

Multiple myeloma (plasma cell myelomal*

Multiple myeloma, NOS

Multiple myeloma with recurrent genetic abnormality

Multiple myeloma with CCND family translocation

Multiple myeloma with MAF family translocation
Multiple myeloma with N5DZ2 translocation
Multiple myeloma with hyperdiploidy

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal |g deposition diseases
Ig light chain amyloidosis (AL*
Localized AL amyloidosis*

Light chain and heavy chain deposition disease

Campo E et al. Blood. 2022



Monoklonalni gamapatie

...aneb nic neni tak slozité, jak se zda.



Fyziologie imunitni reakce — humoralni
Specifinlzg' iMmiinita

www.immunology.org



http://www.imunology/

Fyziologie imunitni reakce — humoralni
specificka imunita
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Clonal plasma cells
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Clonal, malignant plasma cells

Frogression

"
» Peripheral blood

Primary genetic events:
* [GH translocations

» Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Kumar S. et al. Nature Reviews Disease Primers. 2017



Klonalni (,,nadorova“) onemocnéni

Onemocnéni starsiho véku
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Casteji muzi

Monoklonaln

Rozdilna prevalence v ramci lidskych ras

I’ g a m a pati e e Afroameri¢ané > Kavkazska rasa > Asiaté

Nejasna dédi¢nost

7 .

Nejasné rizikové faktory

e Chemikalie, radiace

e Benigni varianty — raritné po virovych onemocnénich (CMV, EBV),
borelioze, atd. — tranzitorni vyskyt




Monoklonalni gamapatie nejasnéeho
vyznamu (MGUS)

* Benigni klonalni ,onemocnéni“
* Typy —1gG, IgA, 1gM, IgD, FLC
* Prevalence
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Wadhera RK, et al. 2010



Monoklonalni gamapatie nejasnéeho
vyznamu (MGUS)

Prevalence of MGUS [3)
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Kyle RA, et al. 2006



Monoklonalni gamapatie nejasnéeho

vyznamu

(MGLIS)

A. Risk Factors: M-protein > 1.5 g/dL, Non-lgG MGUS,
FLC Ratio < 0.26 or > 1.6560

I\_Iumher of Nu_mber of 20-Yea_r Annual Risk
Risk Factors = Patients (%) = Progression
0 449 (38) 5% 0.2%
1 420 (37) 21% 1%
2 | 226(0) 37% 1.7%
3 53 (9) 58% 3%
Total | 1148(100) 20% NA

Mavn Clinic Risk Stratification System. Rajkumar et al 2008



Clonal plasma cells
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Clonal, malignant plasma cells

Frogression

"
» Peripheral blood

Primary genetic events:
* [GH translocations

» Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Kumar S. et al. Nature Reviews Disease Primers. 2017



* Maligni krevni onemocnéni
* Poskozuje organismus pacienta / hrozi

M nOhQéetn bezprostredni poskozeni
* Incidence 5/100 000 obyvatel/rok

* Median pri dg. — 65 let
* Mladsi 40 let — 1% pacientu

y myelom




MnohocCetny
myelom

* Asymptomaticky mnohocetny
myelom

* > 10 % klonalnich plazmatickych
bunék BEZ poskozeni pacienta

* Symptomaticky mnohocetny myelom

* > 10 % klonalnich plazmatickych
bunék a soucasné poskozeni
pacienta/hrozici posSkozeni
pacienta




Slim CRAB

Criterion

Definition

S ixty percent

Plasma cell infiltration in bone marrow

Li ght chains

Quotient involved: uninvolved > 100

M RI

> focal bone lesion

C alcium

Hypercalcemia > 2.75 mmol/l or > 0.25 mmol/I
above ULN

R enal insufficiency

Creatinine > 173 pmol/l or CCl < 40 ml/min

A nemia

Hb < 100.0 g/dl or > 20 g/dl below LLN

B one lesions

>1 osteolysis on skeletal radiography, CT or PET/CT

Rajkumar SV, et al 2014



Kostni postizeni

Mnohocetn Renalni postizeni
y myelom -
patofyzml_o Anemie

gie

Hyperviskozita

Extraosealni projevy




Kostni postizeni

Myeloma cells
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Terpos E, et al 2018




Renalni poskozeni

g

Glomerulus Free light chains (FLC)

Distal
Proximal tubule
tubule l

AL amyloidosis

FLC fibrils within glomerulus

Light Chain Deposition Disease s
FLC deposit along basement membranes / o

Fanconi's Syndrome
FLC erystals within

epithelial cells

Excessive Endocytosis
Tubular cell injury & necrosis

"“\f-,\ ey

d

Cast Nephropathy

(also known as Myeloma Kidney)

FLC form waxy casts within
the tubule lumen

www.bindingsite.com



Anemie a hyperviskozita

* Anemie — Hb muze 135-175 g/l a u zeny 120-165 g/I

 Anemie — u mnohocetného myelomu Hb <100g/l nebo <20g/I
od limitu

* Hyperviskozni syndrom

Birgegard G, et al. 2008



Extraosealni
loziska
mnohocetného
myelom

* Paramedularni

e Extramedularni




Klinicka vysetreni u nove
diagnostikovaného mnohocetného
myelomu
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* MACS= magnetic-activated cell sorting



Systémova lécba

e Cilena lécba

B e Kortikosteroid
Lecba e Cytostatika '
mnohocetnéh

0 myelomu

Radioterapie

Podpurna lécba




Lecba mnohocetnéeho myelomu
(riil:;f?olggcbnaého myelomu

Inhibitory proteasomu Monoklonalni protilatky

ﬁ Imunomodulaéni Iéky %

(IMIDs)
PROTEASOM CD 38 antigen

CEREBLON -> - =

Aiolos, lkaros

ADCC
ER stres ‘

Deplece rlstovych
faktorl — apoptodza

Opsonizace
NFkappaB

dysregulace

Imunomodulacni
ucinky

Ito T, et al Science 2010
Moreno L, et al Clin Cancer Research, 2019



Pribéh IMIDu v |éCbé
mnohocetneho myelomu

Contergan (Thalidomid)
1955-1956 klinicka studie (300 lidi)
1957-1961 — volné prodejny (100mg 1x denné)

1. informace o NU — polyneuropatie

Zvyseny vyskyt malformaci koncetin a ostatnich VVV u nové narozenych
déti

Rheman W, et al 2011
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Pribéh IMIDu v
lecbe
mnohocetneho
myelomu




Pribeh IMIDu v lécbe
mnohocetneho myelomu

* Narodilo se celkem 10 000 (!!!) déti s VVV

* 40% z nich zemrelo béhem 1. roku Zivota (!!!)

* 1961 stazen z trhu + soudni proces

* 1970 mimosoudni vyrovnani (51M Euro)

* 2012 - Oficialni omluva vyrobce obétem (!!!)

Rheman W, et al 2011
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Pribeh IMIDu v lécbé
mnohocetneho myelomu

* Po ukonceni pouziti u téhotnych zen — intenzivni vyzkum ucinku

e Anti-inflamatorni a anti-angiogenni ucinky

* Lécba erythema nodosum leprosum (1965)
* Imunologickd komplikace lepry — zanétlivé postizeni riznych ¢asti téla

» Lécba graft-versus-host disease (1988)

* Prvni zprdvy o efektivité u mnohocetného myelomu (2000)

* Prvni analoga v klinickém testovani - Lenalidomid (2002)

Rheman W, et al 2011




Pacienti do 65 let

e Vyuziti autologni transplantace

Systemgva krvetvorné tkaneée
lecba —
mnohocetnéh Pacienti nad 65 let
O myelomu e Setrné rezimy pro kiehké pacienty

Lécba relabovaného onemocnéni

e Nutnost zohlednéni predchozi |écby
e Chronické nadorové onemochéni




Drive povazovan za nevylécitelné onemocnéni

Je velmi heterogenni onemocnéni, heterogenni
indivudualni pribéh

Prognéza Velmi dynamicky rozvoj lé¢ebnych moZnosti
mnohocetneh

O myelomu Velmi slozité urcit progndzu (v mésicich Ci letech)
na zacatku onemocnéni

Mladi nemocni — cca 10-12 let

Starsi nemochi — cca 5-8 let
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Clonal, malignant plasma cells

Frogression

"
» Peripheral blood

Primary genetic events:
* [GH translocations

» Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Kumar S. et al. Nature Reviews Disease Primers. 2017



Plasmocelularni
leukemie

Extrémné vzacna jednotka
2:10 000 000/rok

Nova dg. kritéria (>5% cirkulujicich
plazmatickych bunék)

Agresivni chovani, Spatna prognosa



Extramedularni progrese
mnohocetneho myelomu

R

* Jedna z terminalnich
forem mnohocetného
myelomu

* Extrémne Spatna
prognoza

e OS—4-6 mésicu

M, 68 let



IgM gamapatie

www.immunology.org



http://www.imunology/

Vzacné maligni indolentni onemocnéni

Incidence 4/1 000 000 obvytel/rok

Waldenstromova Infiltrace kostni dfené/uzlin lymfoplazmocytarnimi
ChOrOba lymfocyty + monoklonalni IgM

Anemie, bulky lymfadenopatie, B-symptomy

Hyperviskozita




Clonal plasma cells
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Clonal, malignant plasma cells

Frogression

"
» Peripheral blood

Primary genetic events:
* [GH translocations

» Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

Kumar S. et al. Nature Reviews Disease Primers. 2017



* Amyloidosy — skupina nesourodych onemocnéni (AA, AL,
AT, apoAl, ...)

e Ukladani amyloidu (proteinova hmota usporadaného
charakteru) do rdznych tkani

AL * AL typ — nejCastejSi — ukladani lehkych retézcu
imunoglobulinG (FLC)

* Incidence 4/1 000 000/rok

* Organové postizeni — nefroticky syndrom, srde¢ni selhani,
neuropatie, krvacivé komplikace

amyloidosa

e Lécba — podobna jako mnohocetny myelom




V praxi embryologa se s nimi asi nesetkate

Zaver
monoklonaln

Heterogenni skupina onemocnéni

Nejasna onkogeneze
Nejcastejsi— MGUS

| gamapatie

Obrovsky rozvoj poznani -> zlepSeni prognodzy




Diky za pozornost

— —
e —— L —
e —— e

: e

o mR———— e




