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AlayvwoTika kpitnpia MGUS kal
[ToAAaTTAOU MuegAwpaTOC

Smoldering
Patient Criteria MGUS!2 Myelomal /.ctive Myeloma

M protein <3 g/dL spike =3 g/dL spike In serum and/o
and and/or urine?

Monoclonal

plasma cells in <10 210 =102

bone marrow, %

End-organ None None =1 CRAB

damage feature?

C: Calcium elevation (>11.5 mg/L or ULN)

R: Renal dysfunction (serum creatinine >2 mg/dL)
A: Anemia (Hb <10 g/dL or 2 g <normal)

B: Bone disease (lytic lesions or osteoporosis)

Recurrent bacterial infections(>2/y), amyloidosis, symptomatic hyperviscosity

1. International Myeloma Working Group. Br J Haematol. 2003;121:749-757.
2. Kyle RA, et al. N Engl J Med. 2002;346:564-569. 3. Durie BG, et al. Hematol J. 2003;4:379-398.



New Diagnostic criteria of Multiple Myeloma
International Myeloma Working Group (Lancet Oncol 2014; 15: e538-48)

Monoclonal Smouldering
Gamrnopatr_ly of Multiple Multiple
uncertain significance Myeloma Mainins
(MGUS) (SMM) y
Monoclonal < 30 g/L serum >30 g/L serum Present
component (serum/urine)

AND AND/OR AND

Bone Marrow <10% 10%-60%"c¢ > 10%¢4
Plasma Cells (%)
AND AND AND

End Organ Damage 2 Absent Absent Present P

a) Myeloma Related Organ or Tissue Impairment (end organ damage) related to Plasma cell proliferative process: anemia with 2 g/dL below the normal leve! or
<10 g/dL, or serum calcium fevel >10 mg/L (0.25 mmol/L) above normal or >110 mg/dL (2.75 mmol/L), or lytic bone lesions or osteoporosis with compressive
fractures, or renal insufficiency (creatinine >2 mg/dL or 173 mmol/L),[GRAB: Calcium increase, Renal impairment, Anemia and Bone lesion] or symptomatic
hyperviscosity, amyloidosis or.recurrent bacterial infections (Z2.episodasin 12:m).

b) treatment requirement: >60% of BMPG or. & FLG involved to uninvolved ratio of at least 700 (the involved free ight chain must be 2700 ma/L); >1 focal lesions
on MRI studies

¢) BMPG estimation for diagnosis s based on either. conventional bone marrow aspirate or-biopsy examination, not FCM; If a discrepancy exists between BMPC
estimation in the biopsy sample and aspirate, the higher of the two values should be used,

d) Clonality should be established by showing k/A-light-chain restriction on flow cytometry, immunohistochemistry, or immunofiuorescence




Nea Kpithpla 2uutrtwparikou [NV
| Definition of Multiple Myeloma. . |

e Clonal bone marrow plasma cells 210% or biopsy proven bony or
extramedullary plasmacytoma* and

ANY ONE OR MORE OF THE FOLLOWING MYELOMA DEFINING EVENTS
Evidence of end organ damage that can be attributed to the underlying plasma
cell proliferative disorder, specifically
o Hypercalcemia: Serum calcium >0.25 mmol/L (> 1mg/dL) above upper
limit of normal or > 2.75 mmol/L (> 11 mg/dL)
o Renal insufficiency: Creatinine Clearance <40 ml/minute** or Serum
creatinine > 177 ymol/L (>2mg/dL)
o Anemia: Normochromic, normocytic with a hemoglobin value of >2 g/dL
below the lower limit of normal or a hemoglobin value <10 g/dL

o fBone lesions: one or more osteolytic lesions on skeletal radiography,
CT, or PET-CT, or

o Any one or more of the following biomarkers of malignancy
Clonal bone marrow plasma cell percentage* 2 60%

Involved/uninvolved serum free light chain ratio* 2100
>]1 focal lesions on magnetic resonance imaging studiest




[TOAAQTTAO JUEAWMA-
ETTIONUIOAOYIKA OEOOUEVA

* 0.8% OAwvV TwV KakonBelwv
— (0.9% TWV BavaTtwyv atrd kakonBeia)

e 2" og guyxvornta (10-15%) aipatoAoyikr) Kakoresia
— 4-6 veeg TePITTTWOEIC/100000/y

* AlGueon nAikia 67-70 €1n
— 2/3 Twv aobevwy >65 £Tn

— 10% kATW TWV 50 £TWYV
— 2% KATW TWV 40 £TWV



[TOAAQTTAO JUEAWMA-
ETTIONUIOAOYIKA OEOOHEVA

2. XEOOV TTAVTA TTPpONYEiTal PAacn KaAorBoug

yauuotrabeiac (MGUS)

AITiIoAoyia ayvwaoTn

AVOpEC : yuvaikec = 1.5

2.UXVOTEPO OTOUC APPO-AUEPIKAVOUGC

21NV EAAGOQ

— 5eTNC emTTOAAOUOC (prevalence) 1240 aoBeveic,

— ETtritrrwon (incidence) 500 véol aoBeveic eTnoiwg
 (Globocan Database Country Fast Stats 2008)
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Increasing genetic and epigenetic abnormalities

Normal Precursor Multiple Extramedullary
pre-germinal B cells disease myeloma myeloma

Resistant disease
+ Median PFS: 5 months
+ Median OS: 9 months

Sensitive disease
+ 5-year PFS: 67%
o 9-year 0S: 73%

|I_H-'\-._|:__- -_ : ]

15t Tx 100: - 2 Tx 60: - 39 Tx 35: - 4t Tx 20: - 5" Tx 10

Comell RF, Kassim AA. Bone Marrow Transplant 2016;51:479-91;
Gertz MA, Dingli D. Blood 2014;124:882-9;
0S, overall survival; PFS, progression free survival; Tx, freatment Moreau P, et al. Blood 2015;125:3076-84.




NMpoBARuaTa

e OOTIKA TTPORANMATA
— GAyn
— [MaBoAoyikd kaTtdyuaTa
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* Ne@pIKn aveTTapkela

« Avaiuia
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Epyaotnplaka supnuata =~

MOVOKA®WVIKI TIPWTELVT) OTOV 0PO 1)/Kal 0Ta OVPA

(IgG 60%, IgA 30%,, eAappeg arvoideg 15%, IgD, un ekkplTiko omavia)
MelwoT TV (PUOTOAOYTK®V AVOCOo@AIPIVOV (0lvOoOTTApeoT))
Bence-Jones ovpwv (2/3 mepimtwoewy)

AvEnon mMAaoUATOKVLTTAP®WY PVEAOL (>20%, ouyva TABoAoYIKNC
Hop@oAOYlag)

OoTikeg PAaPeg (ooteoAvtikeg PAAPeg, ooTeomMOpWOT], TABoAOYy1KA
KATAYUATA)

AvEnon TKE

Avauia (opBoypwun, opBokvttapikn)-rouleaux epvbpwv
YnepaoPeotianpia (45%)

Ne@pikn avenapkela (20%) (evamobeon avoooopaipivng 0T VEPPIKA
OWANVAPLA, VITEPOVPLYALULA, VITEPATPECTIAUIA, AUVAOEIOWOT),
TTVEAOVEPPITIOA

XaunAn aAPouuivn
YynAn B2 mkpoo@paipivn



[IM & 2KEAETIKEC ETTITIAOKEG

= ~ 80-90% TWV AC0BEVWV KAvika
ue MM ep@avidouy OGTI’KG aAyn 70-80%
OOTIKEC BAUBEC KaTtayuara 50-60%
: YtmrepaofeoTtaiyia  15%
s [IAaocpokuUTTWHATA, suptrieon NM 5-304

OlaxXUTN
OOTEOMEVIA/00TONWPWON
, \UTIKEC EOTIEC

e \/ertebrae: 65%

e Ribs: 459 O apIBPOC TWV OOTIKWYV BAABWY
OXETICETAI E TNV TTPOYVWON
o Skull: 40%

e Shoulders: 40%
e Pelvis: 30%
® LOng bones: 25% Dimopoulos M, et al. Leukemia. 2009:1-12.

[1epIOPICUOC KIVNTIKOTNTAC
Kakn troiotnta (wng
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 NoonpoTtnta

e 2WUATIKN avikavoTnTad

* Au¢nuEvo KOOTOC BeparTreiag
— AVTIHUEAWMATIKN BepartTeia
— AIpwao@oVIKQ
— lNauaitrova

— AKTIVOBEpaTTEia
— XEIPOUPVYIKEC OPOOTTEDIKEC ETTEUPATEIC



Normal bone remodeling

Osteoclasts Osteoblasts
* Bone resorption « Bone formation
— Proteins — Collagen synthesis,
« Cathepsins (K) ostoecalcin production,
mineralization
— octocytes

 Alkaline phosphatase



Normal RANKL/OPG

orG Y i @ RANKL

Hofbauer LC, et al. JAMA. 2004:;292:490-495.



The RANK/RANKL/OPG Pathway
In Osteolytic Bone Disease

Worc Jdiiin @ rANKL

ECES Promotes |

Increased osteoclastic
activity and
decreased OPG

Adapted from Roodman GD. N Engl J Med. 2004,350:1655-1664.



AAANAETIOPACEIC TOU MUEAWMOATIKOU
KUTTAPOU ME TO MIKPOTTEPIBAAAOV TOU

\_/
Bone marrow
»
stromal cell

=
VEGE |GE1

Angiogenesis

. Interleukin-6
-
RANKL
MIPla

OPG =
: Interleukin-6
6: ‘\ - .- B

Palumbo A, et al. N Engl J Med. 2011;364(11):1046-1060.



[TaBoguaioloyia ooTIK ¢ vooou oTo [TM

lokk4,1La 17l ore

Multiple

myeloma
cells

Osteoclast Osteoblasts

. et e
Bone j

Tissue hypoxia in bone marrow niches
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ATTAEC OKTIVOYPAPIEC

Kpaviou

MoKpwv 00TWV AVW KAl KATW AKPWYV
2 TTOVOUAIKNC 0TAANC

AEKAvVNC-10XiWV



Lytic Bone Lesions In
Myeloma

-

© Cornell University Medical College

Important for diagnosis
*Treatment of impending fracture



MM — Clinical presentation

Figure 1






Spinal radiograph showing generalized osteopenia

and multiple compression fractures.



Low dose whole body computed tomography (LD WBCT)
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MeAEtec ouykpionc WBXR kait WBLDCT

Key Findings

WRBLDCT = WEBKR, superior detection rate, comgparable
with WB-MRI

WELDLT > WBXR, ratio of detection of lytic lesion
WBLDCT/WBXR = 2,06 (4.60 for the spine; 7 for the
skeull; 2.54 for the pelvis and 2.07 for the thoracic cage)

WEBLDLT > WBXR; ratio of detection of Iytic leslon
WBLDCT/WEXR = 3,9 (74 for the thoracic cage; 6.67 for
the pebvis and the fat bones; 4,92 for the spine; 2,31 for
the long bone and 1.09 for the skull); 61% of the
pathents wpstaged with WBLDCT

Study Study Design Mo, of Patients Reference Test

Gleeson et al” P 9 WEBXH, WE-ME|, bome marrow
blopsy

Kréipil et al* P 29 WBXR

Princewill et al™® R 51 WBXR

Wolf et al*’ P 52 WBXR

WRLDCT == WBNA, particularly in the axial skeleton, 63%
patients upstaged with WBLDCT, 23% patients nega-
tivie at WEXR and positive at WBLDLCT

Abbrevidtions: P, prospective; WESK, whele-bady z-ray (oomaentional “sheletal survey™ | WB-MRI, whode-body MBI WELDCT, whale-Bady boey-dase CT; R, netos pectine,



MRI

* OOTIKEC KAl ECWOOTIKEC BAAREC
(TTAQOMOKUTTWHATA)

* 2UM[BOAN 0TO OUVOPONO CUUTTIEONG
VWwTIaiou pueAou

* [1poOBOAN TOU PUEAOU TWV OOTWV
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MM: PET CT Scan

« AgIToupyikn nEBOOOC

* /AUTIKEC EOTIEC

 |dIaiTEPN Q&ia oTNV
EKTINNON TNG
QVTATTOKPIONG OTN
OepaTtreia Kal oTnNV
EKTINNON TNG
eAAXIOTNG
UTTOAEITTONEVNC VOO OU




2.UYKpIon dIapOpwWV AKTIVOAOYIKWYV TEXVIKWY MEAETNG OOTIKAG VOOOU

Adwvantages Limitations
WEXR Caast Poor sensitivity/low detection rate
Availability Findings present only after advanced bone damage

Historical usefvalidation

Patient discomfort with repositioning, multiple films; long image
acquisiticn time

Mo evaluation of bone manrow; no differentiation between
malignank and benign fractures

Lack of accurate viswalization of specific argas, such as the pebsds
and the Lpine

Dffeculties in the assessmient of bytic lesions response o anti-
myeloma therapy

QObserver dependency

WELDCT Increased sensitivity and specificity for the detection of bytic
lesions

Unclear prognostic significance of lesion number

30 structwral informaticn for CT-guided biopsy, surgery, and
radiotherapy planning

Relatively higher radiation exposure and more expensive than
WRXR

Can depict EMD, bone marrow irvabeernent, and bytic lesions
Rapld acquisition time

Inexpensive compared with MAI and PET

Comfortable for patients

PET/CT Functional method

Assesses disease activity before and after treatment; better
definition of CR and MRD

High cost
Limited awvailability

Depicts extramedullary disease

Fabse-positive diagnoses because of infectionfinflammation

Prognostic significance pre- and post-treatrent

Lack of standardization

Howel radioisotopes may offer additional disease-relevant Faar spatial resolution
information
MIRI 1z able to exclude smoldering adymptomatic mycloma High cest

Mo radiation exposure

Lang acquisition time, claustrophobia

Assecses bone marrow both diffuse infiltration and focal
bone marrow besions

ktay exclude patients with indwelling metal objects; contrast
contraindicated in sewere renal insufficiency

Superior for detection of spinal cord compression and saft-
LISSe MMasoes

Humber of focal lesions has prognostic significance

Detects extramedullary disease

A0 structural information for CT-guided biopsy, surgery, and
radiotherapy planning

Abbreviptions: WEKR, whole-bady 2-ray; WEBLDCT, whaole-Body lo-dose CT; EMD, extramedullary disese; CR, complete responie: MED, minimal resichual divease,



Clinical and hematologic suspicion of
Multiple Myeloma

WB-LDCT (or WB-XR if WB-LDCT is
not available)
plus spine a_nd pelvis MR

e N =
Extra-medullary { Osteolytic or other }

lesions ) bony lesions

yes ’ no yes

WB-MR WB-MR = — =
and/or and/or Mu!tmle
[18F]FDG-PET/CT [18F]FDG-PET/CT lesions lesion

A . WB-MR
Slngle Multiple ‘ negative l and/or
lesion lesions [18F]FDG-PET/CT

CT-guided biopsy:

Plasma cell
infiltration
Consider diagnosis of - - Confirm or deny the
MGUS or Smoldering Diagnosis of diagnosis of
[ Diagnosis of Multiple ] Myeloma Multiple Multiple Myeloma
Myeloma Myeloma




@¢epartreia ooTIKAC vooou M

DRUGS ACTIONS TARGET CELLS

Bisphosphonates Osteoclast inhibitor OCs

Denosumab RANKL-antagonist OCs

Bortezomib Osteoblast stimulator OBs, OCs
Osteoclast inhibitor

IMiDs FU.1 down regulation OCs
Osteoclasts inhibitor

BHQB80 DKK-1-antagonist OBs

AMG 0007 OPG-agonist OCs

PCI-32765 BTK-inhibitor OCs

LFM-A13 BTK-inhibitor OCs

SB431542 and Ki268594 TGF-j inhibitor OBs

1140 CXCR4-inhibitor OCs

mAb-1339 Anti-IL6 OCs




Mechanism of Bisphosphonate
Inhibition of Osteoclast Activity

Bisphosphonates may modulate
signaling from osteoblasts

Bisphosphonates to osteoclasts

mh!b.lt osteoclast = Increased OPG production(?
aC“V'tY; and pf0m0te = Decreased RANKL expressiont]
osteoclast apoptosistt! 1

v

- New bone

Bone

Bisphosphonates Bisphosphonates are
are released locally concentrated under
during bone resorption!!] osteoclasts!!]

1. Reszka AA, et al. Curr Rheumatol Rep. 2003;5:65-74. 2. Viereck V, et al. Biochem Biophys Res
Commun. 2002;291:680-686. 3. Pan B, et al. J Bone Miner Res. 2004;19:147-154.




Recommended Doses and
Infusion Times

Drug Dose/Infusion Interval
Time

Estimated CrCl > 60 mL/min

Pamidronate 90 mg over 2-3 hrs 3-4 wks
Zoledronic acid 4 mg over 15 mins 3-4 wks

Estimated CrCl 30 to < 60 mL/min

Pamidronate 90 mg over 2-3 3-4 wks
Zoledronic acid hrs* 3-4 wks
Reduced dosage’

Estimated CrCl < 30 mL/min
Pamidronate 90 mg over 4-6

Zoledronic acid hrs*
Not recommended

*Consider dose reduction .
t3.5mg (CrCl 50-60 mL/min); 3.3 mg (CrCl 40-49 mL/min); 3.0 mg (CrCl 30-39 mL/min).

Kyle R, et al. J Clin Oncol. 2007;25:2464-2472.



Bisphosphonates and
Osteonecrosis

ke £

Papapetrou PD. Hormones (Athens). 2009;8:96-110.

Uncommon (1-10%)
complication causing
avascular necrosis of
maxilla or mandible

Suspect with tooth or jaw
pain or exposed bone

Dental review

Risk factors: tooth
extraction, invasive dental
surgery, long duration of
therapy, poor oral hygiene,
older age, longer survival



Denosumab: Inhibiting RANK In
Bone Disease

= High affinity human monoclonal
antibody that binds RANKL

s Administered via SC injection

s Specific: does not bind to TNF-a,
TNF-8, TRAIL, or CD40L

s Inhibits formation and activation of
osteoclasts



ORIGINAL ARTICLE
Evaluating results from the multiple myeloma patient subset
treated with denosumab or zoledronic acid 1n a randomized
phase 3 trial

N Raje’, S Vadhan-Raj*, W Willenbacher®, E Terpos®, V Hungria®, A Spencer®, Y Alexeeva’, T Facon®, AK Stewart”, A Feng'®, A Braun'®,
A Balakumaran' and GD Roodman'’

Blood Cancer Journal (2016) 6, e378; doi:10.1038/bcj.2015.96;

LN I —
VN R R O o e i 4 o o b o -
—-\__\—‘—— ‘.-‘-1 .
\ Moy, Less SRE in denosumab
@ 08 Ch— - .
g Y Same survival
[
o -
g 08 In MM pts Zol better OS
9%
= A
£q 04
@
e
Q
o 0.2 A
B Zoledronic Acid 4 mg Q4W (N = 93)
0.0 - B Denosumab 120 mg Q4W (N = 87)
] 1 ] ] 1 ] ] ] 1
0 3 6 9 12 15 18 21 24
Risk Set Study Month
Zoledronic Acid 4 mg Q4W 93 90 83 79 76 74 69 51 24
Denosumab 120 mg Q4W 87 82 77 70 64 62 60 46 20

N = Number of patients randomized



AANEC DEPATTEUTIKEC ETTIAOYEC
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Historical perspective: progress in MM treatment options

Overall survival (OS)

(year) . (Cure)
10 " New targets Agent
HDAC Panobinostat
(Chronic illness) Csi Elotuzumat
7 CPT-11EHC  Nk012
IL-6 Siltuximab
Proteasome MLNS70)8
: Alkylator Bendamrustine
5 MPT Initial >
RANKL Denosunab
3 Proteasome Carfilzomib
Proteasome Ixazomib
CD38 Daratumumab
MP
VAD
ROAD
~ 1980 1990 2000 (year) | BeATiwon emBiwong

Aviartn vooog
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Next generation of agents in randomised trials

In RRMM

- |
BT Bortezomib+

Rd2 thalidomide+
° DEX?
Bortezomib+

PLD?

Petrucci MT, et al. Br J Haematol 2013;160:649-59;

Ludwig H, et al. Oncologist 2014;19:829—-44;

San Miguel J, et al. Lancet Oncol 2013;14:105-66;

Stewart AK, et al. New Engl J Med 2015;372:142-52;
clinicaltrials.gov/ct2/show/NCT01335399;
clinicaltrials.gov/ct2/show/NCT01564537;
clinicaltrials.gov/ct2/show/NCT01212952;
clinicaltrials.gov/ct2/show/NCT02076009;
clinicaltrials.gov/ct2/show/NCT02136134 [All accessed August 2015].

Pomalidomide+

DEX3
Carfilzomib+Rd*

Daratumumab+Vd®

(]
Elotuzumab+Rd®

Ixazomib+Rd (TOURMALINE-MM1)8
Pomalidomide+Vd~’
Daratumumab+Rd?

45

45



2 UdTTEPACUATA

To TTOANATTAG HUEAWMA ATTOTEAEI ouX VI aviaTn Kakonon
aiJaToAOYIKNA VOOO

2. NUAVTIKI BEATIWON TWV TTOCOOTWY UPECNC KAl
OUVOAIKNG emmIRiwong (TTpoBANMa o1 acBeveic high risk)
H nAekTpo@opnon AeUKWHATWYV (+avoookaBnAwaon)
QTTOTEAEI TTOAU ONUAVTIKI €CETAON

H ooTik vooog Tou 'NM atroTeAei 101aiTEpa oNUAVTIKO
KAIVIKO TTPOBANMA KAl N CWOTH AVTIMETWTTION TS ATTAITEI
TTANEN d1ayVvWOTIKA (AKTIVOAOYIKI)) TTPOCEYYION, £yKaIpN
OepaTreia kKalr ouxva ocuvepyaaia 1I0TPWYV dIaPOPWV
EIOIKOTNTWV



Apxaio Ocatpo Adpiocag

EuxaplioTtw yia Tnv TTpOCOXI 0OG
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