[ToAAaTTAOUV MUusAwua

[Havayiwtne Topry®mtnc



Mep1oTATIKO 00BEVOUG

1 Avopog 75 etV pe emipovn oceuaAyia omtd Unvog
1 20yVEC EMCKEYELC 6€ 0pHOTEOTKO
1 Anyn MXA®, kooeivn

1 Novtio EHETOL, OVGKOIALOTNTO: TOOVOV AOY® YPNOTG
MXEA®D Ko KMOEVNG

1 Adym emosivoonc tne oopuaAyiog cvveotnon CT-
OMX2X ue yopniynon 1.V oxiaypaeukov yio kaAdTePN
OTTEIKOVION
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Mep1oTATIKO 00BEVOUG

1 3 nuepec apyotepa Kot EVM 0 acBeviic Nty o€
VOOV TOV ATOTEAEGUATOV 1 KAIVIKN TOV
KOTAGTOGCT ETOEIVOONKE

1 [lapovoiace otadlokd ANBopyo Kol GLYYLGT Kot
TPOOOEVTIKA KOLLOL

1 [IpoonABe ota emeiyovia vOGOKOUEIOV OOV

OLOTIGTOONKE:

1. Creatinine=7mg/d],
2. Ca=lémg/dl



T1 gival To MoAAatTrA6 MuéAwpua;




[Toia N @UOCIOAOYIKR ATTOOTOAN
TOU TTAOCHNOTOKUTTAPOU;

H mopoayoyn aviicoudtov yio tnv
KOTATOAEUNGT AOILOOWMV
TOPOUYOVTWOV



H TTpoéAguon TOU TTAOOUATOKUTTAPOU
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Fig. 1 - Plasma cell development and DNA-modifying mechanisms.*®




H doun Tou avTiCwWNATOG
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TUTTOI AVTICWHUATWYV
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EmidnuioAoyia

1 Emnohacuog (Sweden, 1963)
- MGUS: 901/100,000
- MM: 4.3/100,000

1 Enintoon (USA)
- MM: 4.7/100,000 avopec
- MM: 3.3/100,000 yvvaikec

1 H cuyvotnta epeavionc avcavel e tnv nAkia
— IToAV omdvia kdTm amd v nAkio tov 35 eTmv

— Aldueomn nAikia 65 €1



ETTiTTTOWON TTPOCAPHUOOHEVN WG TTPOG TV
nAIKia

Incidence of Myeloma
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[Moia n aiTia TG vOoou;

Altia acon

1 Avénuévn cvyvotnto otovg eminooavtec tn¢ Hiroshima &
Nagasaki

1 Avénuévn cvyvotnto 6 pyaOUEVOVS GE TEPIPAALOV LIE
aKTIvoPoAiia

1 XpOviog ovTlyovikog epefiopdc

1 [IiBavoi yevetukol mapdyovTeg



[MToAAaTTAO MuéAwpa — MaBoyéveia

NEOTAUCUATIKT] EKTPOTT] LLE OVOGTOAT] OLOPOPOTOINGNG GTO
GTOO10 TOV TAAGUOTOKVTTAPOV

2VGOMPEVGT) GTOV UVEAD TOV 0GTOV UEYAAOL ap1OLov
LOVOKAMVIKOV TAOGUATOKVTTAP®V

[Tapoymyn neyaAov moso0 LOVOKAMVIKNC 0VOGOGQOLPIVIG
H aviyvevon kol n mocoTiKonoinon e LOVOKAMVIKTC

Voo oGPoLPivNe (TapamTp®TEIVN) YIVETOL GTOV OPO TOL OULLOTOC
KOl GTO, OVPOL LLE TNV YPNON EWOIKDOV TEYVIKDV



AINBnon pueAoU aTTd TTAACHATOKUTTAPO




O1 Bapeieg Kal o1 EAAPPES AAUCIOEG
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Intact Immunoglobulin Free Light Chain

Bradwell, Serum free light chain assay



H TeEXVIKN TNG NAEKTPOPOPNONG

Apply serum or urine
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Protein Electropheresis (PEP):

proteins separated according {o
charge and size
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AcOeveic hE HOVOKAWVIKA VOO OO @aIpivh

Serum Protein Electrophereses in 2 Patients with Myeloma
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MoVvOKAWVIKO KAAC O

IegG: 60%

IgA: 20%

IeD: 1%

IgM: 0,5%

IgE: <<0,5%

Movo ghappéc arvoets: 20%

[Hapoampwteivn 6Tov 0pd Kol EAaPpES aAdGeLS oTa ovpa: 60%



Types of Serum Monoclonal Proteins
in 1027 Patients With Multiple Myeloma
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9%
10 7% 7%

2%

03% 02% 1% 1%

lgGk IgGA IgAk IgAA IgMk IgMA IgDk IgDA Free x Free A Biclonal Negative
only only

Type of Monoclonal Protein

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



Multiple myeloma (IgG kappa)

Serum Protein Electrophoresis IgG 2080

Anemia, leukopenia
Lytic bone lesions
10% marrow plasma
cells

TSPg/dL: 7.3 Albumin
Alpha 1
AIG 1.95 Alpha 2
Beta !
Gamma 17.0

MMSPIKE 13.7
Interpretation:

A band in the gamma region consistent with a monoclonal protein is demonstrated by electrophoresis.
Review of records reveals a diagnosis of thalassemia and plasma cell dyscrasia.




Multiple myeloma (IgA)

Serum Protein Electrophoresis
i
| IgA 1010 (nl 70-140)

IgG 165 (nl 695-2190)

IgM 14 (nl 60-265)

Anemia, thrombocytopenia

16% marrow plasma cells

[SEE BELOW

Fractions Ref. GidL

TSP g/dL: 6.2 Albumin 3.90 - 5.00
Alpha 1 ! 010-022

AIG 1.77 Alpha 2 0.56 - 0.96
Beta 0.65-1.10
Gamma 3.2 062-1.32

SEE BELOW 14
Interpretation:

A band in the beta region consistent with a monoclonal protein is demonstrated by electrophaoresis
The band {or M-spike} cannot be differentiated from the other proteins in the region for quantitation
by scanning. Review of records reveals a diagnosis of multiple myeloma.




Waldenstrom macroglobulmemla

Mild fatigue

IgM 8460, serum viscosity 2.7

Hgb 12, WBC 3700, platelets 143,000
Marrow: 50% plasmacytoid B-lymphocytes



MepiTTTWoON aocBevoUg pe TTapoucia eEAAPPWYV OAUCEWV
MOVO OTO OUPA KOl OTTOUCIO MOVOKAWVIKOU OTOV OpPO

Serum (hypogammaglobulinemia) Urine (kappa light chain)

Always check the urine!



H TTaBoyEvela TnC vooou;



[MoAAaTTAaCI00NOG MUusAWNATIKOU
KAwvou o1o MugAo Twv OocTwyv
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KAIVIKA XOPOAKTNPIOTIKA TG VOO OU

«  AmOBnon poerov tov
0GTOV
1. Avoia
2. Opoupomevia

3. ODSS’CSPOT[E\/{Q Bone Marrow Cells


http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjP-eDvlqTJAhUCQBoKHYc4Bc0QjRwIBw&url=http%3A%2F%2Fcuresearch.org%2FPediatric-Bone-Marrow-Transplant&bvm=bv.108194040,d.bGg&psig=AFQjCNEDxl43yKVWE-P6l15GQsGQPsAB3Q&ust=1448286732568229

KAIVIKAO XOPOAKTNPIOTIKA TNG VOOOU

* Ootikn TpoGPoAn
1. Ooctendpmon
2. OoTikég AMDGELS
3. Avtduoato KorTdyuoto
A

Y nepacPeostiopio



Liberated
matrix bound
growth factors

Mediators of
osteoclasto-

Osteoclast

Proliferation

/ T ™ Osteoprogenitor cells

Mechanical factors Prolifer at/op
Hoiionies and maturation
Cytokines

l Active osteoblasts _m

Surface osteoblasts 4 " o™ y o

- = O
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Bone remodeling

Resorption Reversal

Resting
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Myeloma cells

CD40 &~ \lyeloma cell proliferation

LFA-1
Adherence

VLA-4
CDA40L —— VCAM-1 £ 2— ICAM-1

“ BB
Bone marrow stroma m ! ?

BMSC

IGF, TGFB, FGF, IL-6

Bone resorption Osteoclast

IL-1B, IL-6, TNFP




AunMEVN OOTIKN ATTOOOMNON AOYW aVACTOANG
OO0 TEORBAOOCTWY KAl EVEPYOTTOINONG OCTEOKANCTWYV

Hyvpercalcaemia
Increased ___— yP

bone
resorption \\\\‘\\\\\\\*
Fracture

\4

Bone pain




PuoI10AOYIKO KOl OCTEOTTOPWTIKO 00TO

A preper bolance botween
Catooclosts bave the fincion : citecclois and osteabla
lo Sisrvpt the cld bBora Hswe e ; T is the bowis fer o rermad
: boma dansty

OSTEOCLAST

OSTEOBLAST

A hyperacivity of , )

osleoclasis is o . com™ B Ourecblasis have the fuachion 1o
of the ceuses ol the onet ' _ peoduce the new bene fasve
cileoporova
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Importance of Osteolytic Lesions in
Multiple Myeloma

54%

15%

 34%

| 61%

 24%

30%

46%

 42%

Important source of morbidity
® |[nvalidity

® Bone pain

® Hypercalcemia

® Fractures may occur in CR




AKTIVOAOYIKOG EAEYXOC OKEAETOU
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ATTEIKOVIOTIKOG EAEYXOG

1 ATAEC OKTIVOYPOQPLEG

1 AZovikr) Topoypagia

1 Moyvntikn topoypoplo
1 2mvOnpoypdenuo 0otTmv
1 PET-scan



ATTAEC OKTIVOYPOPIES

1 Apykn extiunon (Ro-kpoviov, AMXYE, OMXX,
OMX2X, Aekdvnc-loyiov, unploio oueo, Ppoytovia
aupo F+P)

1 [Iepropiopot tnc uebooov

1 Oyl emopPKNC YO TNV OVAOEIEN UIKPOV AVGEMV 1
OLAYLTNC NTTLOG OCTEOTOPOGCTC

1 Aev Umopel va O10KPIVEL TV oUTiol TNEC OGTEOTEVIOG

1 Aev ovvaton va ypnoiponomdetl cav uebooog yio tnv
OLOTTIGTMOT) TNC LITOYWPNGMNS THS VOGOL



AZOVIKN TOJoypa®ia

1 Avvatal va 0€ICEL ue axpifelo Tnv EKTAG™ TNG
KOTOGTPOPTNC TOV OGTIKOV PAOLOD

1 AOvatol vo 0voOEiEEL KPES 0GTEOADGELG
1 XounAng 006mnG aktivoPoAioc oAOGmUN OEOVIKT
TOLOYPOPIO DTTEPEYEL TOV ATADV OKTIVOYPOUPLDV



MayvnTiK TOJOypa@ia

MéBoodog e&apetikng axpifelag (MRI-SPINE)

Advorton vo EKTIUNGEL TNV 01MONG™M Loelon

Advorton vo avayvopicel ETEKTOCT TOL LVEAMUATOC GE
TEPLOCTIKEG OOUEC

€ ooBevn pe ocEMVOELDN TOPAUOPPOOCT] GTTOVOVAOL (0CTIKO
KATOY O GTTOVOLAMKOU GOLOTOS) OVVOTOL VO, Bon@noat TNV

OLdKPLoT HETAED ATAOD OGTEOTOPMTIKOV KOTAYLOTOS KO
OMONG”NC ATO TOAANTAO LVEA® L



MMaBo@uaoioAoyia TwWV AOINWEEWY OTO
TTOAAQTTAOUV HUEAWMO

1 ELdttmwon cuvBeonc TV TOAVKA®VIK®OV
AVOGOGPOULPIVOV

1 EAATTOON EMTEOMV EI0TKOV OVTIGCOUATOV

1 Aotapoyn amavinong LETA 0VOGOTOINGoN



Neppikn BAafn

1 Myeloma kidney: coinvapioxn pA&pn, Fanconi,
VEQPPIKN OVETTAPKELDL

1 Apvlrogidmon veppov, Light chain / light and
heavy deposition disease — veppwoikd GuvIpoLLO

1 YnepooPeotioupio

1 ApvodTmon

1 Yrepovpryoiuia

1 Neppotolikd eapuokoa- NSAIDs, okiaypagpika



2UXvOoTNTa VEQPIKNG BAGRBNS oTNV
o1ayvwon

2 43% (of 998 pts) eiyav creatinine > 1.5 ko 22% (of
423 pts) etyav Cr > 2.0

1 H emiPioon oto 1 £toc frav 80% ice acOeveic pe Cr

< 1.5 ¢ oykpion pe 50% emPioon oe acbeveic pe
Cr>23



Myeloma Kidney

1 [TaOoyévera:

— Elogppéc arvoioec mpokaroOv BAAPN ota emOniiokd
KOTTOPO TOV VEQPIKDOV COANVAPIOV

1 [apAdyovtec TOV GLUUETEYOVY GTNV TPOKANGT TNG

veQpIKkNg PAaPNG:
— YynAog puBuog mapaymyng eAappav alvcewv (tumor
load)

— Bloynuikd yopaktnpiotikd EAA@POV 0AVGE®V

— 2VVUTTAPYOVGH OLPVOATMGCT 1] KUl AAADV VEPPOTOSIK®OV
TOPAYOVTOV



Cast Nephropathy




2UVOPOMO UTTEPYAOIOTNTOG

» to Start Mark
-4 Start Mark

Stop Mark

Capillary

. Seconds
Section .




2UVOPOMO UTTEPYAOIOTNTOG

1 ALOppaytKEG EKONAMGELC

1 OpouPwocelc

1 Emoeivioon KopoloKnG oVETAPKELOG

1 Atotopayec Opaong

1 'TA\yyoc, euPoéc TV, O10TapayEC OKONC

1 Awotopayéc omd to KNX: Kepaiaryio, AnBapyoc,
GUYYVGCT], KOO



BuBookotTnon

Before Plasmapheresis After Plasmapheresis
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KAIVIKOEPYOOTNPIOKA XOPOAKTNPIOTIKA
oTnv d1Iayvwon

1 Ooctikn) vocog (67%)

1 Avouio (73%)

1 YrepaoPeotioupio >11 (13%)

1 Neppikn vooog, creatinine >2.0 (19%)
1 Aoiumweén?

1 2& TUY0i0 EAEYYO LE NAEKTPOPOPNON?



[MToAAaTTAG MUEAW O
Euvpnuara amo avrikeiyevikn €Eraon

Mayo Clin Proc 2003;78:21
YnAapnTto ATTap 4%

YnAapntoég oTrAnvag 1%

AepadevoTtradeia 1%



EpyaoTnplakog EAeyxog

1 [ evikn alpotog

1 Bloynuikog EAeyyog

1 Hiektpo@opnomn — AvocokaOnNAmon Aevkoudtmy
0pPOv KOl OVP®V

1 EAe00epec ehappEC aAVGI0EC 0OPOD

1 OcteopveAikn Boyia

1 ATEIKOVIGTIKOC EAEYYOC Y10 OVAOEIEN OGTIKNG VOGOV



Rouleaux formation




Al0yVWOTIKA KPITAPIO

MGUS Smoldering MM  Active MM
1 <3 g M spike 1 >3 g M spike e >109% PC
<10% PC 0 -~
i OR >10% PC . M Splke +
AND
AND
No anemia, bone lesions Anemia, bone lesions,

normal calcium and high calcium or

kidney function abnormal kidney function



KaBopiouocg TNC TTpoyvwong



MULTIPLE MYELOMA

Survival

Mayo Clin Proc 2003;78:21

Survival after diagnosis of MM (y)

Figure 5. Duration of survival after diagnosiz of multiple my-
eloma (MM) 1in 1027 patients and expected survival. Median of
observed and expected survival, 2.8 years and 16.6 years, respec-
tively.




Durie-Salmon Staging System for Myeloma

Subclassification Criteria
A Normal renal function (serum creatinine level <2.0 mg/dL)
B Abnormal renal function (serum creatinine level >2.0 mg/dL)

Durie B, Salmon S. Cancer. 1975;36:842; Multiple Myeloma Research Foundation. Available at:
www.multiplemyeloma.org




International Staging System for
Multiple Myeloma (IMWG)

1 J7taoiwo ]

B,M < 3.5 mg/L
Agvkopativny > 3.5 g/dL

i 2taowo 11

B,M < 3.5 mg/L
Agvkopativy < 3.5 g/dL

1 B,M 3.5- 5.5 mg/L

2taowo 111
B,M > 5.5 mg/L

i € Trom Nkl cham o Teatment

Greipp PR, et al. Blood 102: 190a, 2003



P<0.001
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SEE Sman Semes ssne sen R e maans
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Months

OS of patients stratified by the hierarchic classification model

Fonseca R, et al. Blood 101: 4569, 2003




AVTIMETWTTION TNG VOO OU

AVTIVEOTTAQOUATIKI YTTOOTNPIKTIK aywyn

aywyn



AVTIVEOTTAQOUATIKN BepaTreia



E¢eAicn Tne Bepartreiac Tou 1M oTov

XPOVO

ABMT
HDT pe ASCT
VAD
T T 6|<pwcii>wvma
pEA@AAAvNg uwnAA 560N
oegapedaldvng
MEA@AAAVN-
TPedviovn

S N I N N A A

1962 1983 1984 1986 1996

OVOOTOAEIG

TTPWTEACWHATOG,

aAAol

OVOOOTPOTTIOTTOINTIKOI

TTAPAYOVTEG

0aAIdopidn

1999

2000+

Barlogie B et al. N Engl J Med. 1984;310:1353; , Berenson JR et al. N Engl J Med. 1996;334:488; Alexanian R et al. Ann
Intern Med. 1986;105:8; Bergsagel D. Cancer Chemother Rep. 1962;21:87; Salmon SE et al. Cancer Chemother Rep.
1967;51:179; Rousselot P et al. Cancer Res. 1999;59:1041; McElwainTJ, Powles RL. Lancet. 1983;2:822




Melphalan/Prednisone Treatment

Median duration of remission about 2 years
Median survival-3 years

<10% live longer than 10 years

NO evidence of disease cured

Drug resistance is an issue

Not recommended for candidates for SCT

Full benefit takes several months

Alexanian R et al. JAMA. 1969:;208:680
Dimopoulos N Engl J Med. 1994;330:7-484



Primary Treatment Approaches for
Myeloma

Combination therapy examples
MP
VBAP
VAD
VBMCP
Thal/Dex
DT-PACE
ABCM



Eival n yeyabepatreia kai n dlaocwon atro
oTEAEXIAIO KUTTAPA TTIO ATTOTEAEOMATIKN
QTTO TN CUUBATIK XNMUEIOBEPATTEIQ OTNV

avTIMETWTTION TOU [ToAAaTTAOU MuegAwpaTog;



Transplant versus Conventional Chemotherapy

1004

P=0.03 by Wilcoxon test
P=0.04 by log-rank test

High doze

-
T

™

“UJEL £ 2
T .k 2
! 3

]

Intensive therapy
LIJL.I

0.50- 425tandard therapy

Carnentional

Chverall Survival (%)
[
<

dose 027
000 [ I [ 1
. 0 20 20 60 30
Months
No. at Risk
Intensive therapy 201 148 79 38 8
0 Standard therapy 200 129 70 30 8
| ] ] ]
Q 15 =0 45 G0
Maonth
Corvrentional dose 63 (53-73) 36(22-501 12 (1-40)
High doze 62 (52-721 61 (50-71) 652 [36-67)

Attal M. N Engl J Med 1996; 335:97; Child J. N Engl J Med 2003; 348:1875



NewTepa papuaka



O©aAidouion



O©aAidouidon
TI YVWPICAME ;

XpnNOIMOTTOINONKE YIA TNV NPEMICTIKA KAl AVTIEMETIK OpAC TNG
Bartlett JB, et al. Nat Rev Cancer 2004;4:314

AtroocupOnke ota péoa Tou 1960 Adoyw Tng T0IKOTNTAG OTA EMRPUA
KOl VEUPOTOZIKOTNTAG

ATtroteAeopaTIK 0TN BgpaTtreia olwdoug epuBRMATOG AETTPOG

AVTIQAEYHOVWON, aVOCOPUOUIOTIKI) OPpACH TTOU OQEIAETAI HEPIKWG

og avaoToAn Trapaywyns TNF-a
Sampaio EP, et al. J Exp Med 1991;173:699

AVTIOYYEIOYEVETIKN Opdon
D’amato RJ, et al. PNAS 1994;91:4082

AigyepTiKA Opdon ota T AepokKUTTOpPO
Haslett PA, et al. J Exp Med 1998;187:1885



NeoTEPA PApPUAKO

1 Gaioouion

1 BopteCopiumn
1 Aevalioonion
1 [TopaAoopion

1 Kapoiilopipmn
1 [Tavoumivootatn



YTTOOTNPIKTIK aywyn

AVTIUETOTION

1 OGTIKNG VOGOU
1 Avoiutog

1 Aowwmiemv

1 NeQpIKNG OVETAPKELOG



Bisphosphonate Pharmacology

Proposed mode of action

Aminobisphosphonates Bisphosphonates

Mature \
Precursor osteoclasts Prostaglandins
cells and other
factors

Accessmn ->

I % Tumour °

cells

"0@

| Bisphosphonates I

PA-74



Effect of Monthly Intravenous Pamidronate (90 mg) in
Reducing Skeletal Events in Patients with Advanced Multiple
Myeloma: A Phase Ill Trial

Proportion of patients with Skeletal morbidity rate

skeletal events at 9 months (events/year) at 9 months
50% 3

41%
40%
2.05

30% - ‘
20% —
10% —

0%

P < 0.001
B Pamidronate




Adverse Events Profile of
Pamidronate

1 Acute phase response
- Fever, myalgia, arthralgia
1 Anaemia

1 Mineral disorders

1 Renal effects

- Dose and infusion time related
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Vertebral Compression Fractures

Depressed
endplate(s)

Spine
shorter,
tilted
forward

Normal Fractured

Common occurrence in myeloma
Pain may not resolve even after months



Vertebroplasty

Vertebroplasty is a high pressure injection of low viscosity
material into the vertebral body

m Designed to stabilize painful VCFs
s Advantages

Outpatient procedure by interventional radiology

m Shortcomings
Risk of filler leaks

- High pressure injection
- Uncontrolled fill
Freezes spinal deformity
- Does not reduce fracture
- Does not restore vertebral height



Minimally Invasive Fracture Reduction:
Kyphoplasty

KyphX Introducer Tool KyphX IBT inflation: KyphX IBT Removal:

Kit: _ * Reduces the e Leaves a defined cavity
o Allows precise, fracture. and trabecular dam that
minimally invasive access ¢ Compacts the bone. can be filled with an

to the vertebral body. * May elevate approved bone void filler
» Provides working endplates. of the physician’s

channel. choice.
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Hb< 12g/dl

Hb< 10g/dl
Hb< 7,5g/dl

Hb< 12g/dl

Hb< 12g/dl

62% TWV 0o0eVWV.

Kyle RA et al (JCO 12: 1577, 94)
49% TWV 0O0OEVWV.
19% TWV AoOEVWV.

MRC trial (Br J Cancer 42: 831, 80)

39% TWV aocBevwv.
Riccardi A, et al. (Eur J Cancer 27: 1401, 91)

85% TWwV aoBevwv.
K. ZépBag kai ouv. (larpikn 75. 422,99)
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100 :
Asymptomatic: Symptomatic
Active
. Myeloma
=]
'-_E 50 Relapse
o
= MGUS" or 4
Smoldering
loma
20 Mye Plateau
Remission
Therapy

*Monoclional
e Sy ~45,000 ~11,000
significance New cases Annual patients in the U.S.3 Annual
in US. deaths in
u.s.

1. Adapied from Imfernationsl Mysloma Foundation; 2001. Reprinied with parmission.
2. American Cancer Soclely. Cancer Facts & Figures; 2003. 3. Millannium Pharmaceuticals, Inc., 2003
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Years No. ol patients Cumulative percent

1944-1954 16
1955-1964 05
19651974 245
1975-1984 236
1985-1994 284
1995-2004 3206
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Overall Survival
All Patients (By Time Period)
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