1889

« Prof. Otto Kahler (Praha, Viden)

Pacient:

e Dr.Loose

« Hyperkyfosa patere

« Dekubitus mezi sternem a bradou
» Lecba: hydratace, uhliCitan sodny

« Pacient zije s chorobou 8 let

 _Kahlerova choroba®




Haemopoiesis
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* Monoclonal gammopathy of undetermined
significance (MGUS) — MG nejasného vyznamu

* MnohocCetny myelom

— Mnohocetny myelom symptomaticky

— Solitarni plazmocytom
o Kostni
o Extramedularni

* Primarni amyloidéza (AL)
« Waldenstromova makroglobulinemie



MNOHOCETNY MYELOM

alb ay, az @

MM - klonalni, nekontrolovana proliferace a akumulace neoplasticky transformovanych el.
B-bunééné linie/plazmocyti (CD,;s+) provazena produkci M-proteinu (,,paraproteinu®)




Multiple myeloma is the second most

common blood cancer

39, 2%

m NHL
m VIM
mCLL
= MPD
AML
MDS
HL
mALL
CML

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; CLL = chronic lymphocytic leukaemia; CML = chronic myeloid leukaemia;
HL = Hodgkin lymphoma; MDS = myelodysplastic syndromes; MPD = myeloproliferative disorders; NHL = non-Hodgkin lymphoma.

Data from Leukaemia and Lymphoma Research. Facts about blood cancers; 2010.

Available from: http://www.beatbloodcancers.org/facts-about-blood-cancers.



MnohocCetny myelom (MM)




MGUS




Inmortalisation i ¢ . : _
Non-malignant Malignan Aggressive growth In vitro

accumulation

Transformation Stromal independent proliferation

Normal MGUS MM Plsziall
leukaemia

Karyotypic Instabilityy Rbidel/RAS Imut:

Primary IGH Secondary IGH
Translocations Translocations

aan Miguel J. Hematorl J. 2003;4(suppl 3):201-207.



Host-Tumour Interactions:
Drect Contact and Soluble Molecules

=6N)

_— y {Fiurunizeiir, Rminis)
—  BMSC

m—
FAAnRLERTIN SIS E S H) A TEASSH G 35 E) BVIBASO A (5193 BT)

Cell adhesion induces drug resistance:

1) cell cycle arrest (T p27)

2) apoptosis inhibition (T FLIP-1 —FAS inhibitor-)

3) protection from drug-induced DNA damage

PC adhesion to Fn induces overexpression of 53 genes (17 reguiated by NFKB)

san Miguel J. Hematol J. 2003;4(suppl 3):201-207.



Pattern of disease

In multiple myeloma

Model of the disease course in multiple myeloma

10 7 :
Asymptomatic i Symptomatic
Active
g myeloma
S
=)
= 7 Relapse
Q Refractory
o MGUS or relapse
o :
= smouldering
2 myeloma Plateau
remission
Time

MGUS = monoclonal gammopathy of
undetermined significance.

Durie BGM. Concise review of the disease and treatment options. Multiple myeloma;

2008/2009. Available from: http://myeloma.org/pdfs/cr08-eng_flweb.pdf.



Patients with multiple myeloma have a

range of signs and symptoms

Patients (%)

0 10 20 30 40 50 60 70 80 90 100
| | | | | | | | | | |

Anaemia 73

Lytic bone lesions 66
Bone pain 58
Renal insufficiency 19
Hypercalcaemia 13
Minor or no abnormalities 11
Hepatomegaly 4
Amyloidosis 4

Non-secretory myeloma |, 3

Kyle RA, et al. Mayo Clin Proc. 2003;78:21-33.



Struktura imunoglobulint

Tézké fetézce(y, o, H, O, €)

\
N\ A

Lehky Fetézec u Lehky Fetézec

(x, A) u | (x, A)



Imunoglobuliny jsou produkovany
I plasmatickymi bunkami

S \\ \, \\\\ 7
//

D

Kappa 21 Lambda

syntéza lehkych retézcu vuci tézkym retézciim ve 40%
nadbytku =~ 0,5g/den

Koncentrace immunoglobulint je tmérna poctu
plasmatickych bunék a rychlosti syntézy



MIlg (pp) - stanoveni

 EF — senzitivita 0,5-2 g/l. V beta frakci
prekryti transferinem, C3 slozkou
komplementu. Nekdy precipituji difuzne

* |F séra — senzitivita 100-300 mg/l. Ne-
kvantitativni, chyba pri posuzuvani, casove
narocna

* |F mocCi — 10 mg/l. Snizeni citlivosti primesi
dalsich bilkovin, vc. polyklonalnich LC. Chyba
sberu



Stanoveni Mlg v praxi - EF

dg., monitorace ucinku th., kontrola stavu
choroby

zakladni laboratorni parametr

pri terapii — po 4 tydnech (resp. pri dalsich
cyklu)

pfi ,kliCovych vizitach®
Vv remisi po 1-2 meésicich
pro dg. relapsu zakladem nadir (prumeér 2

LI "4 " 4v 4



FLC v seru - vyuziti

Bence-Jonesuv (LC) myelom (10-20% MM)
Nesekrecni myelom

AL amyloidoza

Rychlejsi hodnoceni odpovédi (t ¥2 2-4 hod, t
Y2 1gG 21-25 dni). Hodnoceni zdvojovaciho
casu (vzestup k/l pomeru) — prognosticky
vyznam (7)

Casna diagnostika relapsu

MGUS?, SMM?



Morfologie MM bb

nezralé myelomové
bb: VLA-5-MCP-1-

stredné zralé myelomové zralé myelomové bb:
bb: VLA-5-MCP-1* VLA-5*MCP-1*



Metastases to Bone Contribute to Significant Skeletal

Morbidity by Causing Skeletal Related Events (SRES)

»Pathologic =Spinal cord "Radiotherapy
»Surgery to bonel : to bone for
fracture? compressions pain

=1. Available at: http://www.hopkins-arthritis.org/rheumrounds/metastatic_bone_disease _rheumrounds2.html. Accessed 8/2007

Provided by John Hopkins Arthritis Center at John Hopkins University
2. Wheeless' Textbook of Orthopaedics. www.wheelessonline.com © 2007 Data Trace Publishing Company. All rights reserved

3. Higdon ML, et al. Am Fam Physician 2006;74:1873-80 Permission obtained
4. This image is licensed under the GNU Free Documentation License



Electron Micrograph of Osteoclast-

Mediated Bone Resorption

-

LN
: orbed by Osteoclast
4 -~ “&) '

Photo reproduced with permission. © A. Boyde, QMUL.



=|RM, détection des métastases osseuses




Bone Metastases Are Often a Mixture of
Osteoblastic and Osteoclastic Lesions

Arrows point to lytic

Blastic lesion leslons * ’

Osteoblastic Mixed Osteolytic

"Myeloma

Breast

B erostate

Adapted from: Halvorson K et al. Clin J Pain. 2006;22:587.
At http://www.meddean.luc.edu/lumen/MedEd/Radio/curriculum/Surgery/Met_bone_list1.htm



The Incidence of Bone
Metastases In Cancer

Incidence of
Bone Metastases
(%)

Myeloma 95 -100

Breast 65 - 75
Prostate 65 - 75
Thyroid 60
Bladder 40
Lung 30 - 40
Renal 20 - 25

Melanoma 14 - 45



2 faze:
— A/ zvySeni kostniho obratu — snizeni kostni hmoty

— B/ ,uncoupling” — zvySeni osteoklastické aktivity a chybgjici
Ci snizeni aktivity osteoblasticke

lokalni ,cytokinova sit”, interakce mezi myelomovymi
a kostnimi bb. (stromalni bb., T-ly), integriny,
metaloproteinazy

rada OAF
RANKL/OPG, MIP-1
Inhib.OB — DKK1, NCAM

11




» zobrazovaci metody — RTG, MR, CT,
scintigr., PET, Tc-99m-sestaMIBl

— RTG prukaz — 50% ubytku k.nmoty, az 20%
falesné neg. vysledku (zkuSenost radiologa !)

— MR - T 1,T 2 vazené obrazy, STIR (,short time
inversion recovery”). Fokalni a difuzni forma.
Prognosticky vyznam.

— scinti — 30% a vice falesné neg. (oj.pozit. Pri
negativité RTG, CT)

» kostni biopsie (?)
* kostni metabolity



RTG obraz




PET-CT u myelomu




SRE Risk Reduction in BC
Results From an Meta-analysis

Risk
reduction P value
0.59
ZOL 4 mg —— 41% .001
(Kohno 2005) 0.77
PAM 90 mg —— 23% <.001
(Aredia study 18 and 19)
0.82

Ibandronate 6 mg —=-18% .04
(Body 2003) 0.86
Ibandronate 50 mg —o— 14% .08
(Body 2004)
Oral clodronate 1,600 mg 0.69

(Kristensen 1999) . 31%

Q.83 .03 (pooled)
(Paterson 1993) Q.92 17%

(Tubiana-Hulin 2001) 8%
0 02040608 1 12141618 2



Otazka 1- klinicka manifestace MM

1/ bolesti kosti/patere, anemicky sy, hepatosplenomegalie, renalni selhani

0

2/ anemicky sy, uzlinovy sy, hyperviskosni sy

0

3/ bolesti kosti/patere, anemicky sy, renalni selhani, hyperkalcémie

T —



Otazka 2- tri diagnostickeé kroky MM

- (stanoveni, detekce), KO, ren.funkce

0
2/ Mlg/pp, kostni dfen, sono bricha

T ——

3/ Mlg/pp, kostni dren, vysetreni skeletu



Klinicka stadia — system D-S plus
(MR,PET)

MGUS: negativni

MM IA/SMM/IMM: 1 lozisko/lehké postizeni

MM IB: < 5 lozisek, mirné dif. postizeni
MM II: 5-20 lozisek, stredné tézke dif. p.

MM IlI: > 20 lozisek, tezkeé dif. postizeni

Subklasifikace A/B — kreatinin > 177 umol/l




ISS (International staging systém) (ri, mipi)

analyza > 11 tisic pripadu ze 17 center

univariantni analyza: vek >64 let, kreatinin, Hb, trombocyty,

beta-2mg, LD, kalcium, albumin, % plazmatickych bb. v KD

cytogenetika, PCLI nezarazeno (dostupné ne ve vsech

centrech)




ISS (International staging systém)

Beta-2 mg < 3,5 mg/L
Albumin </= 35 g/L

ani |, ani lll

Beta-2 mg >/= 5,5 mg/L




NEOBYCEJNA HETEROGENITA

LeCebna Trvani OR Prognoza
odezva stabilni - nemaoci
KR-PR-NR ,plateau” faze ,EFS-OS*

Klinicky
obraz

ODLISNE BIOLOGICKE VLASTNOSTI NADOR.
TKANE - MIKRO/MAKROPROSTREDI

TERAPEUTICKY ,TERC®

@ ,Mikroprostredi“ KD .interakce” My.bb vs organismus
: B

EC-matrix
Proliferace/Apo Bb.stromatu




Vyvoj IéEby MM za 40 let

1962

Prednison +
melfalan

1 |

| |

Melfalan

1990s Podpurna th.

| |

1999

Prvni zprava o
thalidomidu

03/04 2005
Bortezomib
povolen pro
druhou linii
v USA & EU

od 80. let
Myeloablace +
ASCT

| |

i |

| |

2000s

Tandem.

ASCT

Bortezomib

registrovan v USA

2003, v EU 2004




Historie vs. souCasnost
Dosavadni Ié€ba pacientu s relabujicim MM

Po r. 2000 Soucasnost
Bortezomib! Pomalidomid + Panobino
Rd? e + VD
l ¢ Ab
BortSEgTib+ Carfilzomib + R 1/Daratumumab
ASPIRE studie ¢ 2/Elotuzumab + Rd
Ixazomib
+ Rd

DEX - dexamethason; PLD — pegylovany liposomalni doxorubicin; Rd — lenalidomid, dexamethason;
Daratumuma — anti CD38, Elotuzumab — anti SLAMF7/CS-1
RRMM - relabovany/refrakterni mnohocetny myelom



Konvencni th. vs. ATKD

ASCT, ve srovnani s konvencni th.

- Signifikantne zvysuje podil KR ve 4/5 studiich
(s vyjimkou S9321, kde je % KR v ramenu s
konvencni leCbou neoCekavane vysoky)

- Prodluzuje median EFS ve 6/6 studii (4 na 12 m)
(signifikantni rozdil ve 4/6)

- Prodluzuje median OS v 5/6 studii
(signifikantni rozdil v 3/6)



Vliv novych Iékl na OS u pacientl s nové diagnostikovanym MN

(n=2981)

70 9

60 =

50 T

40 =

30

20 =

10 =

—py—
[ E—

] I [ I T 1
1971-1976 19/7-1982 1983-1988 1989-1994 1995-2000 2000-2006

Year of diagnosis Kumar et al. 2007 (Abstr.3594)



Justum Pretium (Aristoteles)

Realisticka cena nového léku:

- prodlouzeni PFS o 6 mésicu nebo 1/3
- prodlouzeni PFS o 2 mésice nebo 15%

- mezi

protokol Cena v tis.
USD/rok

\/D) 90

VD + Pano 118

Rd 126

VRD 189

C 158

CRD 256
Pom+dex 160

50-60 000 USD/rok
do 30 000 USD/rok
mezi

- 300-600 regulaénich postupti pred
zahajenim Cancer Therapy Evaluation
Program

- CRO ,,industry“ 20 miliard USD v r.2010
- Cena za pacienta ve studii stoupla z 25
tis.USD v r.2000 na 100 000 v r. 2012




Otazka 3- lecba MM




Vlastnosti amyloidu:

- amorfni, eosinofilni hmota (svetelna
mikroskopie)

- zelena dvojlomnost v polar. svetle po
obarveni Kongo cerveni

- fibrilarni struktura
(elektronmikroskopicky)

- linearni, nevétvici se vlakna 7,5-10 nm
- usporadani typu beta-skladaneho listu
- nefibrilarni slozky - AP
(amyl.komponenta P)

amyloid6za 10/2003















Patogeneze:

- stale nejasna

1/ zvysena produkce (AL,AA)

2/ snizena exkrece (dialyza)

3/ primarnée patologicka struktura
(familiarni)

amyloid6za 10/2003



Klasifikace amyloidoz

Amyloidovy Prekursor Systémove (S) |Klinicka jednotka
protein nebo
lokalizovane (L)
postiZzeni

AL, AH Lehké tetézce Ig S, L Primarni, mnohocetny myelom,
Tezke tetézce Ig MGUS, M.Waldenstrom

Sérovy amyloid A Sekundarni amyloidoza

A beta 2 mg Beta-2 Amyloid6za u dialyzovanych
mikroglobulin pacientl

Proteinovy prekursor Alzheimerova choroba
A beta (Abeta PP)

Transthyretin Familiarni a senilni amyloid6za

amyloid6za 10/2003



Diagnostika:

- biopsie (organova, rektalni sliznice - 80-
90%, podkozni tuk, sliznice zaludku,
slinna zlaza, gingiva)

- biochemicke vys. ?? (jen pp)

- izotopove vys. (SAP, aprotinin)

amyloid6za 10/2003



Primarni - AL - amyloidoza:

- rocni incidence 0.9/100 000
- muzi 60-65%
- median veku 60-70 let
- nosologicky 2 formy
al AL
b/ AL + MM

amyloid6za 10/2003



AL - klinicka manifestace:

- slabost, vahovy ubytek (> 50%
pac.)

- vertigo, parestezie, zhrubeni hlasu
- hepatomegalie (cca 25%),
splenomegalie, makroglosie, purpura
- org. syndromy

amyloid6za 10/2003



AL - klinicka manifestace:

1/ nefroticky sy/ren.insuf.

- U 30-40%

- pred dg. (med.3 mesice)

- otoky, anasarka

cca 1/3 do dialyzacniho prog.
(med.preziti 8 mes.)

amyloid6za 10/2003



AL - klinicka manifestace:

B/ kardialni postizeni

- hlavni prognosticky faktor
- 25-50% pac.

- vetsinou az po dg.

- porucha plnéeni LK, poruchy rytmu, obeh.
selh., embolizace, tamponada, ischemie,
nahla smrt

- nepriznive prognosticke f.: EF<50%,
septum v diastole >15 mm

amyloid6za 10/2003



AL - klinicka manifestace:

C/ sy karpalniho tunelu
- u cca 20% pac.
- predchazi dg. (med.1 rok)

D/ sy periferni neuropatie
- méné nez C/
- parestezie, sval.slabost, autonomni dystf.

amyloid6za 10/2003



AL - klinicka manifestace:

- hepatomegalie, ALP, vzacne port.
hypertenze, ikterus

-GIT: malabsorbce, makroglosie,
dysfagie, krvaceni

- pohybovy aparat

- koagulace (f.X, alfa-2 AP, fragilita
Cév)

amyloid6za 10/2003



AL - prognoza

- median - 13-18 mésicu

- 16% pacientu déle nez 5 let

- pricina smrti - kardialni, NS, infekce

- prognosticke f. - Echo, mnozstvi pp v
séru a moci, hepatomegalie, vah.ubytek,
kreat., beta-2 mg

amyloid6za 10/2003



De¢lka preziti u AL amyloidozy podle typu
organoveho postizeni — analyza 474 pripadi

Khnlck syndrom

Meéstnave srdecCni
selham

e
hypotenze
Nefrotlcky Sy --
e T
neuropatie

Celkem 474 | [11

amyloid6za 10/2003



AL - terapie

-, MM-like"®

- ,Zlaty standard” - MP (+varianty)
30% RR, median do odpovedi 1

0]

- VAD, H-Dex - stejny efekt

- ASCT

amyloid6za 10/2003



Otazka 4 — diagnostika AL amyloidozy




