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Cost-Utility Analysis of Bortezomib, Thalidomide and Lenalidomide for
Relapsed/Refractory Multiple Myeloma Treatment
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1. umi
1.1 Numazanudfgyvaslym

TsauziSadalafinunvindedlau (Multiple myeloma, MM) Wulsauzidmidladiningnd
wuldveludgeony Inewulédenas 1 vasumdaioun uasnuduioray 10 vedlsaunidladinine
[1] andaaves GLOBOCAN U 2012 wuiigifinisaiveslsadlunivioduegiiszning 0.5-2 de
UsevIns 100,000 AU [2] dmsugtnisalludsemealne wa. 2554 wudi dduiugdaglunayey
uaznAvd 388 wag 379 au awddy Andu 0.4 Aewaulseins 3] adarnnisine 7 Yseine
lwaesiudelsemalnenudn §Uie MM Segay 25.7 aglinauaussion13snwiaie first-line
treatment [4] fatiu Yszsnunsléhlulssimalneasiiiiefilinevaussdensinswideiinnendy
Husviionarenssnm (relapsed/refractory MM; RRMM) Aatlu 197 A/l

[ < < a a o a v o Y =~y ' [ a
msinwilsauzisadalainunviiadeslaunludegiudihiiideyandaauinisinwiviiala
9gAnaan3aluissnwnInsgu Tawuineeziuegivladenatveg19veeiUan 1y NansIang

WosUfuRn1g svuzvadlsanisaniuvedlsa 91nsvedlse lnenissnuitutlagiuudseandu n1s

%’mﬂﬂmamiﬂgﬂdwL%aéé]’uﬁ%ﬁmﬁmiaﬁm ANSSNEIMELALUIUALAENITSNYIUSEAUUSEADY [5]
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dwnsudreiilinevausssenissnuvvsednnznduilugvsenedensinwiiieisnisding1is
Yo o o & v & v aa Y Y a L. =
lasunissnwgiuuaisszdendudUienianiizveanisnduidugivia clinical relapse 30
. ¥l . . = 74 v a o W A ad r.g v A
significant biochemical relapse ezmmi%iﬂmmaqmmumwimmmﬁimuagﬂmwznmvﬂm
Judn nssnwniifiaensldsu Ussaunisalvesunmg suussanm wazn1eveiUie vaiugiuis
lsaUszdnvaeUe

msinwhesaiiiitalutagiuilegvatsgns dsduanuunsuitivesussmelnglatinng
fauladain NCCN Guideline V.1 2011 [6] Tasifignsiléiduniadonlunissnun RRAMM @
Usznaume aﬂﬂﬁjuﬁgﬂlﬁu 1Awn MP (melphalan + prednisolone), VAD (vincritine + adriamycin +
dexamethasone) wag dexamethasone Aatfen wazea1naulvi (Novel agent) lawA Bortezomib,

thalidomide wag lenalidomide
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JagdudsemalnelainisussyenquasisludBemanuriagifiuas weien bortezomib,
thalidomide wa¢ lenalidomide &alugnfianuisaldsiudvenquaniuiiaiulssdnsnalunis
5 oo

$nwghe RRMM TuvauzildaliignussgludaBevanuvand delu ediainudesnisteyasmuaiy
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1.2 TsauziSadinladinuiiviingiedlaun

1.2.1 ﬁﬁL%QLLﬁSE]’Iﬂ’]i%IEJQI’iﬂ

TsauziSadielafinnvilndedlan (MM) WunzsadelainuniiAaainnszuiunsuden
¥4 plasma cell (clonal proliferation) Fiannunann B lymphocyte 1‘1416(1?133% FafaruRaunily
gnsnivedsadnamulivsvanntesay 10 vesmdondadining i Taeil plasma cell
clone Aifianufaunfimaniagyinliiieifnenisda dnsvhatenszgnunnduauineinisuin
ns¥an Ns¥QNNnde uananiavinlfiAnn13a319 monoclonal protein (M-protein) 3nTusy
thlugnisiinnzideania (hyperviscosity) ilasaniiu3unas M-protein figannlutdion wagniy
Im219310 light chain (bence jones protein) [1]

1.2.2  anzunsndoundiagy
azlavinguanas (renal insufficiency)

AU MM Uszanaifesay 20-25 Alasun1snsiaitadeasdidsuasieftivannnimiomiiu 2
Tadnsurawaans [7] Be91avirlminnglaessdunalaiosainiseaudsuasa@tduninin 4

a aa = a a6
Tadnsusiow@ang Baaugvesnisiialnngluaniizvesdululaausaunulunisd (monoclonal

gammopathies) Ag

e  Light chain excretion
e Immunosglobulin tissue deposition

e Tubular dysfunction
ANMzUNsNGauN19lain (hematologic complications)

(1) Ta#inang (anemia)

amilafinanemuldunnluditne MM Feffiaedesas 10 uaz 35 fisefudlulnadu (Hb) sndy
8 uay 9 niudewdans mudu [8, 91 vhlsilemanannluidunnslafinanauuugunss vadamg
ﬁuaﬂaﬁmmqﬁuLﬁﬂmﬂwmaﬂﬁﬂLLazmammﬂmamaqmuﬂ%uﬁw%mzaﬂé'h*a plasma cellsn13
lasuiaiivnUaniessduntn n1ie erytheropoietin unwses lna1e disregulated cell apoptosis
naenutadedu q wu n1svainnfiud 12 Tian wie hemolytic autoimmune

2 lﬂlﬂizgﬂaﬂﬂ (Bone marrow failure)

fifUaenfin1ag bone marrow failure Uszunauiosay 10 nwuntiziladonviiansi
(granulocytopenia) hagn1zindaldaniiay (thrombocytopenia) danalyini1uidesnaning
\oneoanlingn



(3) annzaeanila (Hyperviscosity syndrome)

nzideanilnifudnwurdidgyues Waldenstrdm's macroglobulinemia (WM) &
symptomatic hyperviscosity fifaslasunisuaniuieu plasma tunuladpeuinlugiay MM il
AU MM MiAgadesiu amyloid vascular agilkuiltuiazanidanlaiiiodann amyloid vascular

involvement &sagiimnuidessonisiinn1izidenlvalivgn (massive hemorrhage) et [10]

£ 14 a dy . . .
ANZUNINYDUATUNITAALYD (Infectious complications)

msndeLdummmrdnuesmstisuagmevesitas MM wuldussanas 080-2.22 s1eed &
andlufieioglulsmeniaiithedeanvndu [10] ensindeiuduaingiviiligae Mu
lussvgsunsadetinlavdulng Iman{{ﬂasdauimyj%ﬁmmL?imgwiamsam%aimm 2 1ADULLIA
M&19INIFNINT3NY uslugtae RRMM Aineuaussdensiiaivrdauazedlusyey plateau il
Aradssonsinideldiion

v 14 . .
AZUNINYBUATUNIZYN (Bone complications)

Azunsndountenddnlugias MM daulugiisadesiunszgn Tasnuin §Uae MM
UszanmuSerar 70 Useuanlunszgn (lytic bone lesions) Wagenaiinnignszgnngu (osteoporosis)
g [8] ennsfifendesmnssgninarildssalfiinenstianszgnuazeravilinssgniinldie
Fonulalu nszgndumds nszgnlvani nseqndlase nsegniBansnu nszgnyieuv Az ILNY
fmmmaqmmsmaﬂiz@ﬂmmnmiﬁ malignant plasma cells ke bone marrow stromal cells
@319 cytokines 19U interleukin-1, interleukin-6 ag tumor necrosis factor—alphal,‘fluéfu [11-
13] SausnadildAnennsieil

(1) nszanvinunlsa (Pathologic fractures)

Y

winle Fesndudaslasunis
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TugUg MM veseiinisiaunvedlsaauilignseansvens

(3
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Snwuazaumensnssduide vielugUlsunseiiisesunnvensegndndudesyinistesiuiie
LdlwAnnensegnvinsely

(2) AMsuAaLBeNgs (Hypercalcemia)

amzunaldeuganulaussanudesas 15-20 lugdhe MM daigidesiueinisnsemediann
(polydipsia) n1zdaanizunn (polyuria) A13zw1AUY (dehydration) V’Taaﬁgﬂ 191A1UAAININTEUY
Usan IUT90NSTUAULAT NUAER (8, 9]



ANMZUNINGBUNITZUUUSZE™M (Neurologic complications)

(1) msnasiulvdunads (Spinal cord compression)

nsnaniuladundsann plasmacytoma Wueimsinulaussasiiunnsunsndeuniessuy
UszamnguswsanulalugUis MM Ussanadesas 10-20 [14] azflenn1siianaausianinsegnduma
MOULDIUNINTEANAUNUARDAIULN1IENAULLDBOULTS [15]

(2) nMsnanusInUszamn (Nerve root compression)

lugUrgunenieonisuinansindszamgnnarivdiniienn1stiandsdainainsinussay
gnNATiukazilaNNIsUIRAUIINUTEAm

(3) Intracranial plasmacytomas

esenlansegnlunslnandswe (intracranial myeloma) a19daNaliayaaiinuinUnfiana
anaulugidnmBaduanmsuatoinisuandinn sluu uazmsiiuningeu [15, 16]

4) L?iaﬁ;’uauae (leptomeningeal)

Leptomeningeal wulduszuiaiovaz 1 d7ulnguaninin1sueIdungnEA3 1813
(paraparesis), Anasannuaulunzglnanfsee (intracranial pressure), Ne1san NVoILAUYTEA
e (cranial nerve palsies) (lnglamzidudszaman V uag IV) uagiinangduau [17]

(5) Peripheral neuropathy

WUBIN157AA1N peripheral neuropathy Jufgadasfiunisldenusznn neurotoxic léun
thalidomide wag bortezomib #en15lden thalidomide Wuszaziiauiuanavinliin peripheral
neuropathy g wpogelsinu mﬂ@:ﬂwlﬁ%m thalidomide L'%Imﬁmm‘iperipherat neuropathy
wnndonafiansaniieseluldlaganuuinvedenas [18] dmsuen bortezomib wuin Wuavnves
n13LAA peripheral neuropathy Wag neuropathic pain Uszunusoeag 35 ‘UEN;E‘L'JUEJ MM
1.23  szazvadlsn

15a MM wuseenlailu 3 seeg Tngenasiuunmiu Durie-Salmon Staging System [19] #19
uandlumsned 1 Jeeduszsualalnalu szdvuralonluiden lenusdnszgn wazsedu M-protein
%39 87199UUNAIY International Staging System (ISS) [20] fionduszau beta, - microglobulin
wazsesu albumin Tuden Fuandlumansnsd 2



15197 1 Durie-Salmon Myeloma Staging System

All of the following :

1. Hemoglobin value >10 g¢/dL
2. Serum calcium value normal(< 12 mg/dL)

3. Bone x-ray, normal bone structure (scale

<0.6
0)*,or solitary bone plasmacytoma only
(Low)
4. Low M-component production rates:

leG value <5 g/dL
(gA value <3 g/dL
Urine light chain <4 ¢/24 h

0.6-1.2

Not fitting stage | or stage (L

(Intermediate)

One or more of the following :

1. Hemoglobin value <8.5 g/dL

2. Serum calcium value >12 me/dL

3. Advanced lytic bone lesions (scale 3)*

4. Higsh M-component production rates:
leG value >7 g¢/dL
(gA Value >5 ¢/dL
Urine light chain >12 ¢/24 h

>1.2
(High)

Subclassification :
A - Normal renal function (serum creatinine value <2.0 mg/dL )

B — Abnormal renal function (serum creatinine value 22.0 mg/dL )

* Scale of bone lesions: normal bones (0); osteoporosis (1); lytic bone lesions (2); extensive

skeletal destruction and major fractures (3).




15197 2 International Staging System

ISS stage | and standard-risk
Serum beta,-microglobulin <3.5 mg/L, | chromosomal abnormalities by iFISH!
Serum albumin >3.5 g/dL and

Serum LDH < the upper limit of normal

I Not stage | or III* Not R-ISS stage | or I
ISS stage Ill and either high-risk

Il Serum beta,-microglobulin >5.5meg/L chromosomal abnormalities by iFISH or

Serum LDH > the upper limit of normal

1.3 uuamensinengUag RRMM

131 daudlunsinuiag RRMM

relapsed/refractory MM fia sreziilsaliinevauesieduiliuioiiowaeinnissnuvie
aeluszeziam 60 Tundannvhnssnwiassagalugiaedid minimal response (MR) viofininann
nssnwReuni [21]

FousTdmSunisisudunisneinsdl clinical relapse WALNIo significant biochemical
relapse wanslunisned 3 Tne clinical relapse 7991AN159 M- prOteIn lavinansedeny L{]Wma
(target organ) @2u significant biochemical relapse 'ma'mmil,waruuéum M-component flunnnan
2w TumsTadasieiu aely 2 e wazazdesdinsfivduves M- protein 111131 1 NSUAD
WBARNT 30 urine M-protein 41nnN11 500 Jadnsune 24 F2luande involved FLC 11031 20
fiadnfurewndans (Lazazdasdl Snsnduues FLC fiinunfisie) [22]

M13199 3 YeuadlunisinwdUaeg RRMM

« Development of new soft-tissue | < Doubling of the M-component in two
plasmacytomas or bone lesions consecutive measurements separated by 2
months with the reference value of 5 ¢/L, or

» Definite increase (250%) in size of existing | « In two consecutive measurements any of
plasmacytomas or bone lesions the following increases:
« Hypercalcemia (>11.5 mg/dL; 2.875 mmol/L)

! Standard-risk #1884 ”Lu'ﬁmmL?imqwiammﬁmﬂﬂamaﬂﬂﬂaﬂw, High-risk sanagiadinsuanives del(17p) wagiso
translocation ((4;14) uay%3e traslocation t(14;16)



+ Decrease in hemoglobin of > 2 g¢/dL (1.25

mmol/L), or to <10g/dL because of myeloma

* Rise in serum creatinine by > 2 mg/dL or

more (2177 mmol/L), due to myeloma

« Hyperviscosity requiring  therapeutic

intervention

= the absolute levels of serum M protein
by =10 ¢/L, or

® an increase of urine M protein by
>500 mg per 24 hours, or

= an increase of involved FLC level by
>20 mg/dL (plus an abnormal FLC ratio) or 25%

increase (whichever is greater)

(%
= 1

Weliansanuainaeansinwan arsazsnwsiegnsialivitalanie slatusgiuszegiim

6 Yo

sadudn nssnugUaenglasu Ussaunisalveawnvddsnw sulszanaufifiey wazaninues

AUeTINvia lspusediivesdiae Tumstinissnwatuleeniludniansanain vargqdade wu

gnsenguielasuneuni Ussansamuazanudasndeainnissnwineunt svesiaingUied

n15a3gueslsansendududmdsnnugaengnsiiy Jedeauduie Jueseviededlaueglsy

(European Myeloma Network) [23] ladiwwanislunisidennsnsndaannsoasuls dagui 1

Frontline novel agent?

I

| I
Consider SCT
] Yes
Pre-SCT induction

[ |

Repeat or change frontline treatment?

Retreatment feasible after:
Long 1st remission (TFI > 1yr}

Or switch drug?

Short 1* remission

|

Use novel agent

Most frequent: Switch drug class after:

» Bortezomib-based
® IMID*-based

No toxicity concern from Toxicity concern from » Bortezomib + IMID-based
previous line previous line
Frontline consisted of
IMID*-based regimen, Bortezomib-based regimen, Bortezomib and IMID

e.g.CTD, MPT, RD or Rd

! }

Bortezomib-based, * e.g.

e.9.VMP, VCD, PAD or VTD

eg. VTDorVCD +RD

|

Bortezomib +/- Dex IMID*-based, e.g. Clinical trial or
Bortezomib/PLD™* Len/Dex* Bendamustin
vip CRD Alkylators
vcD Thal/Dex REP
PAD cTD la o)

*pretreatment with bortezomib after frontline bortezomib only if not PN, or if
patient has recovered from PN and there is no other therapeutic alternative

**Data available from phase 2 randomized clincial trials

Ul 1 uuImensinugias RRMM Tnetasetnesiodlasnglsy (European Myeloma Network)



1.3.2  M55n¥1919835LAu (Retreatment)

NCCN Guideline fifauuziitlunisinudiin dduasldsugnselag uduislsadudily
afiAu 6 Woundsanld induction therapy aAsustanunsolgnasfuddnld msfnwiuaznis
AATIzvvoyadounas (trial and retrospective analysis) WUINSENB18e bortezomib [24, 25]
Huisiiuszavisnauar liinelmAnfivazay uaznnsld lenalidomide enatheifimnisnouauadly
fuae RRMM 1Jufenay 44 efindnn1sinwise thalidomide [26, 27] udenaiitiywnlusuwesnis
NURBEILAEN1TIANDINSlUNIUTEASA LU neuropathy, myelosuppression wag thrombosis e
uidgmananeafinanivasumsnsliemievunnelugihsusneassiofinanumusiesn
1§ 19U USum319n13dnen bortezomib iluseduaiaztaganniaiinfivld (28] fiaiin1g
WasulWldengulminiussansnasninfidusnmaden egslsinusiosiansane ildlunissnu

Aeuntiheuglume [25, 29]
1.3.3 madantunissnen ny

nsinelagldengulva (Novel agent)

nsldengulmifieangviviingai (targeted therapy) Yaeiiindszansainlunisine
fUae RRMM eehaditdfod ey sngulvsidlflunisinundias RRMM uiseenidiu ngu proteasome
Inhibitor (bortezomib) kagngs immunomodulatory agent (thalidomide kag lenalidomide) R
gunabanunsaldidueniien (single agent) wieldifuensau (Combination)ld wazgnidiluen
wnsglunisvhatsigaduzise (standard antineoplastic agent) Tnefiseazidonsail

(1) Bortezomib

A15ANEY randomized control trial (RCT) s3ezdi 3 (APEX trial) ¥99n15Me1 bortezomib
WIguiiguiu high-dose dexamethasone TugUae relapse/refractory MM wudn bortezomib 17
1ﬁ;§ﬂwﬁ overall response rate (ORR) Sav@az 43 wazil complete response/near complete
response (nCR/CR) 5088y 15 Yol high-dose dexamethasone i ORR Sovaz 18 usnaINNUIn
n15l9 bortezomib wag high-dose dexamethasone T#sgziianlun1ssondn 29.8 uag 23.7 Lhou

AUANU [30]

\io19 bortezomib + pegylated liposomal doxorubicin (PLD) LUS 8 utiguiun1s Ly
bortezomib LitgsagamglugUig RRMM §1u3U 636 $1891U71 median time to progression (TTP)
MinTuageiided iy (9.3 uas 6.5 Wounuasu) [31] wenaninisld bortezomib + PLD 3 ORR
Yovay 52 (NCR/CR Soway 17) d1un1sld bortezomib 1us s I ORR ieadosay 44 (NCR/CR
Soway 13) WAzWU toxicity LU thrombocytopenia kaz neutropenia ¥99n151% bortezomib B
giReIganIINslesuiu PLD

SUMMIT trial [32] wag CREST trial [33] #a.funi1sfnwinisadiinszesd 2 wuinnisl
bortezomib 1ugiaeilsigaeil ORR iWesiesay 27 uslileifisie1 dexamethasone $35B¥
1% ORR getuidudesay 50 uananigaiinigun dexamethasone lul#smfuanduiialiin



suboptimal response Tagn1sAne1n1514e1 bortezomib + Thalidomide + dexamethasone (VTd)
[34] W‘Udﬁfi{ﬂw il ORR $owag 55 (NCR/CR So8ay 16) i Progression free survival (PFS) wdefl 9
Fou war OS# 22 1iew wall toxicity erade 3/8 inuuse l§wA Thrombocytopenia wa
neutropenia [34] @1un13Anw1n1514 Bortezomib+lenalidomide+dexamethasone (RVd) [35] Tu
AU RRMM 113U 36 AU wudnil ORR Segag 55
n1sAnw1lugUie RRMM 31u3u 50 Ay Laglden bortezomib + dexamethasone +

cyclophosphamide wu ORR $a8az 82 (nCR/CR 3owaz 12) wazdl PFS 12 lhou Wil toxicity grade
3/4 ﬁwuﬂaa Toun Thrombocytopenia, Infection, Peripheral neuropathy, Herpes zoster, Fatigue,
Cardiovascular, Diarrhea g Orthostatic hypotention [36]

1u;§ﬂ’;aﬁmﬂ5mﬁuﬁmau 21 518 71l§¥ U8 bortezomib + low-dose melphalan wu ORR
Soway 47 (h\CR/CR Sewag 15) et Toxicity grade 3/4 Fiwuves I Neutropenia, thrombocytopenia,
anemia LWLa¢ hypocalcemia [37] wazileld bortezomib + thalidomide + prednisolone 33l ORR
Y9uay 67 ud nCR/CR Wasuwlaniiondndes (5ouay 17) vall Toxicity fiwuves Taud
thrombocytopenia, febrile neutropenia, fatisue, anemia, pneumonia, vasculitis, infections Wag
sensory neuropathy [38] U®n3ann dn1514 bortezomib + melphalan + thalidomide +
dexamethasone i ORR $owaz 66 WA CR/NCR geni1 (Feuaz 37) waz PFS 10U 9.6 Lhau Wil
Toxicity fnuves Lawn thrombocytopenia, neutropenia, anemia Wag peripheral neuropathy
[39]

uananiield bortezomib 2y heat-shock protein (HSP)-90 inhibitor tanespimycin
Tuditlsiineuioinsléfuen bortezomib weu Tauvagfinorensldeniasil ORR fovay 32
(NCR/CR Sowaz 12) dslusu toxicity WUIANSHS1 neuropathy i wazliinu grade 3 neuropathy
[40]

(2) Thalidomide

15N seminal TugUas RRMM $9u9u 169 audiléifuen thalidomide 1119 200-800
fadnSuredu d ORR Soway 30 (NCR/CR Soway 2) § PFS way 0S 310 2 Uilufeway 20 uay 48
AINERU TTell toxicity grade 33823091 lAwA central nervous system (CNS), gastrointestinal
ey peripheral neuropathy [41] WoNAINTNITNUMIUITTIINTSLATN 42 miﬁﬂmiuﬁﬂm RRMM
Fushuau 1,629 518 Alasuen thalidomide Wugifeavunn 50 fe 800 fadnSusoTu wuingUaed
ORR (M-protein anawnnivsawiiusesay 50) Sevaz 30 lnegUleiaas 2 In15anasves M-
orotein wnde¥asaz 90 weil toxicity erade 3/4 Anuves ldun constipation, somnolence,
neutropenia Wa¥ neuropathy Imaqﬁamifﬁ‘uaﬂ somnolence, peripheral neurotoxicity Wae

thromboembolism agnulguselunisiden thalidomide Avuadaws 200 fadndudulusetu [28]

nslaen thalidomide saufugnduagyinlvlsedvsnatutuogditudan A Tulussina
ansgeLuin1inislden thalidomide 2 dexamethasone Uy front-line regimens dwsugUae
MM &321nn15AN®1989 Palumbo wagatlg [42] Mg thalidomide 521U dexamethasone Tu

AU MM FIndutAsansn 913U 62 518 uagnaudiasaiaesdtuig 58 enuin fuiell ORR Seway



56 uay 46 muadu T PFS 1ade 17 ey uaznuindnsinissendn 3 Tludiieninduiduginsaun
Jufesas 60 dluitrenindudugnaisiiaesd PFS wfe 11 Wouwazdl OS iy 19 Wau Matiny

major toxicity TugUevisaeengsl 19 neuropathy, constipation Wag sedation

ueN9NE 81gA381 thalidomide + bortezomib + dexamethasone sanansaldsamifug
cyclophosphamide wag PLD Fan1sAnwinislden thalidomide + cyclophosphamide +
dexamethasone ¥ilWitaes ORR $eway 60 (NCR/CR Fowa 5) [43] & TTP 1@y 8.2 Loy uay OS
WAy 17.5 Wou nadnufesuese ny Grade 3/4 neutropenia 5088y 26 &1%15UN15LY thalidomide
593U PLD uag dexamethasone il ORR (JuSoway 76 (NCR/CR Sp8ay 32) PFS 1Ju 17 ifau way
PFS 18U 22 \ieu d1u 05 Felawusnoeny el toxicity finuuee laun neutropenia, DVT Lay
severe infection [44] uana1niLilelden thalidomide $2uf U8 N qu corticosteroids Way

chemotherapeutic agents aeviliieudesio DVT untu [45]
(3) Lenalidomide

lenalidomide L‘flua‘lgﬁuﬁ immunomodulatory 489 thalidomide wagiinad19Agetnenin
thalidomide dawuin Tnasialu MM cell lines LLazﬁUizﬁw%maﬁﬁﬂdﬂu;ﬁﬂa8ﬁ§aﬁiaaﬂ
thalidomide [46] il n1sfnwlunivewdnunie (MM-009) [47] Taenislsen lenalidomide +
high-dose dexamethasone TugUag RRMMI1uau 171 5798 wudn & ORR Feeay 59 (NCR/CR away
13) §1 TTP 0@ 11.1 ieu was median 05 U 29.6 iiou Vil toxicity erade 3 w‘%aqmdwﬁwu
Une 1AILA neutropenia, DVT (Usgnaunig pulmonary embolism), thrombocytopenia, anemia,

pneumonia, atrial fibrillation, fatisue Wag diarrhea

n135Anw1veImIvelsy (MM-010) #l%en lenalidomide + high-dose dexamethasone u
fiadruau 176 18 wuindl ORR $ewaz 59 (NCR/CR Yawag 17) & TTP wady 11.3 Wiou il
toxicity grade 3 w%aqmdﬁﬁwuﬂaa 1AuA neutropenia, thrombocytopenia, anemia kag DVT [48]
uaNIINHRINNNSANYI randomized sze 2 lnnslienvunaiendie 30 fadndudetu viieaes
yuinfie 15 fadnfuaesniasiou sauvislifen dexamethasone TuATEAUNG1Y (Intermediate-
dose) tieifisUszavsnnlumsmevausssmglugtag RRMM wuimsliemuaiieasiourinli
FUaeil ORR fowaz 14 (CR/nCR Fovaz 6) il DOR 1ade 19 1ou dumslintassvuinseiuazyinli
fitaeil ORR $ouag 14 (CR/NCR WJu 0) & DOR 1afy 23 iou TasfUhevisaasndudl PFS Lade 4.6
Fouuawdl 05 10de 27 Weu Fillufiaefldsuen dexamethasone Sadaevtiliishsinismeuauss
dduludosay 40 dm3u Toxicity grade 3 w%aqaﬂ'jflﬁwuﬂaa eun neutropenia, thrombocytopenia,
leucopenia, lymphopenia wa% anemia wana1niminls low-dose dexamethasone 2z3il%n13
novaussasTiviaiiiudumnnifillden lenalidomide ifissognaiir suissafiuarmusiosnity

Tumu toxicity wudndl DVT lugthewiies 2 s1euay peripheral neuropathy tieasesay 2 [49]
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nsinelagenludlusudaly (Next generation drug)

Tudagtulainisiauieisudnluainelundnldludagiu (novel agent) Nasnlungu

Proteasome Inhibitor Lag Immunomodulatory agent 13U pomalidomide wag carfilizomib

(1) Pomalidomide

1514 pomalidomide ugiiemieldsiudu dexamethasone dunsousfAaain EMA 3
N15ANY1 MM-003 trial #1381 pomalidomide TugUaefltaglifun1sinuiuineusioen
lenalidomide Wz bortezomib Fsdsiinmssifiuvedsnet Inglsion 4 wuafe ¢ faandulutuil 1-
21 ¥9a95 195l 28 Fu [50] Fawan1sAnwmuin nsld pomalidomide vilviEtaesl ORR oo
a¥ 33 uay median response 8 Wiew [51] HaknNsANYISEEET 2 Tnsvenediuain MM-002 trial
wudilsgihed PRS wdle 4 ey uax OS 1wy 16 ey uenani madnwithias (MM-003) [52]
Tngth pomalidomide 1nl#3m/u dexamethasone ¥ilwgtheil PFS 18 4 1feusasi OSiade 12
Fowdleiisuiunisld pomalidomide Lflw;l'n,?imwudwﬁ'ﬂwﬁ PFS weifies 1.9 Wauwazdl 05
\ade 8 Loy

4 14 4 ga I ¢ 1 & a . .
n1sinw1dlgeInguAasAlAdIRgsaALazeInguAelan (Corticosteriod and

conventional agents)

(1) Dexamethasone tag Prednisolone

dexamethasone dinldiluensiuduendus lagliludresievuin 20-40 fadnsusedunin

[
v A 1

Matnudufia toxicity Ae AznsEgnNTULarAnelaievilvieinisldenagdninuunn aegdls
AnuludUredilidaunsald dexamethasone wuuduavinseldervuins (20 fadnsy) defiesld

9131981 prednisolone wnula [53]
(2) Cyclophosphamide

cyclophosphamide 1ugngu alkylating agent I§Ureanunsanulifuazaiuisaldlinae
nsfuUsemunsemaduden deininluldiduensiudu bortezomib Tumnsianasiien VCD,
CyBorD %38 lenalidomide 51931 Cyclophosphamide a@unsaldilusnaea laeliluvuin 300

[y |

TadnSuUMABANSINUATHBAUAY [53]
(3) Melphalan wag High-dose chemotherapy

n151%e1 melphalan auiauIasgIukuUAsIasviadulsemuiunivdonnisdnsu

Tsmenuafilaswsuglinselunsafigrgldinadensulunisdnuwiuda [53]
9 U

(4) High-dose chemotherapy

A
o

DCEP wag DT-PACE anunsaldlalugUis RRMM winaElvn1snavausINdufnY [53]
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n13ineIRaBeInga alkylating agent

(1) Bendamustine

Bendamustine 1Juenlungu bi-functional alkylating agent Mlsisuaygy1alildlunissnw
Qjﬂaﬂiiﬂ chronic lymphocytic leukemia, indolent B-cell non-Hodgkin lymphoma tiag NDMM 7
ldaursanusenislden thalidomide %30 bortezomib lalflesain toxicity n195zuUUsEAN

1 <@ . v & Ao o I a aa ~ o v
ag13lsfinu bendamustine dadugnnidseglunisuseiiunaniedtiniiieldlunisinulsaded
laul FenanisAnuwrluszozusnilden bendamustine + thalidomide + lenalidomide +
dexamethasone La¥¢ bendamustin + bortezomib + dexamethasone Iu@ﬂaﬂ RRMM wWu318

Useansuakazanununaelag [54-56]

n135n¥1f8e19uInge (High-Dose Therapy, HDT) saununisuandanelunszanvila
autologous (ASCT) #%3@ allogenic (SCT)

Tugfths RRMM flanansadgnanelunsegnld anunsald HDT udhdewh ASCT Fadu3sddl
UsyAvnamngihefimanauauosiontsls HDT wndeuwasdl PFS agstios 2 U [57] sialimsdn
randomized trial w3 NCRI [58] lagl#i high-dose melphalan saufu ASCT wWisuiieuiu
cyclophosphamide sy ASCT ilvigUaedl TTP Wiy 19 Weuuaz 11 Wew muddu

wonani n1sugnatglunseanvila Allogeneic €J’<1LiﬂuﬁﬂmaLﬁaﬂwﬁaﬁiﬂuﬂﬂwﬁﬁmm
Lﬁ&ﬂQQLLaz unfavorable karyotypes [59] Fa91nn13@nwIves The European Group for Blood and
Marrow Transplantation [60] ﬁamm’m@:ﬂw NDMM uaz RRMM #i5nwndae autologous/reduced-

intensity allogeneic SCT fu ASCT wuigUae i OS fisve 96 \neuatusesay 47 uay 31
mMssneneenlminigldnisnaunieaaiin (Novel agents under clinical development)

(1) Carfilzomib
n5ANYIved ASPIRE [61] laglien carfilzomib + lenalidomide + dexamethasone wWun
fnadwsnsnddnenaditoddy Taevilliguaeslunguillésueuaglunguaiuauil PFS 1ade 26 uaz
17 Wou muansu sasadmusiosldd uenani n1sAnw1ves ENDEAVOUR [62] #lsen carfilzomio +
dexamethasone Iuéﬂw RRMM wunlinanninnishy bortezomib + dexamethasone
(2) HDAC inhibitors
panobinostat Wy vorinostat LHugngal epigenetic fanunsaldsiniug1duls densld
g1 Vorinostat + bortezomib + dexamethasone vlWgUeil PFS finnmslden bortezomib +
dexamethasone tiied 1 Aoy @1unslden panobinostat + bortezomib + dexamethasone 14

o w A

naRegltudRyllowsuiunsidiueasn [63, 64]
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(3) Antibodies
elotuzumab 1 monoclonal antibody Fseanguiswaiiivie SLAMF-7 Tnganunseldidu
gufeuazilugsmdviunsing RRMM 1ty n15l4 elotuzumab + lenalidomide + low-dose
dexamethasone wui1viligUedl ORR euar 80 uarUsiAannsiinfivedeildeddsy [65]
uenanimsfinusvezdl 2 Taeld elotuzumab vunsn (10 Sednusoflansy) wuiwiligiaed

o 1 al

PFS getuninisldluruin 20 fiadnsudenlansume 33 uag 19 LAsuANE1GU [66] SIUNIINKE

MsANEISEEER 3 989 ELOQUENT-2 §s8lufiuin elotuzumab Wiuanlunissne) RRMMI67]

¥
a a

daratumumab 1Juseufivenfigaise CD38 wazvialanaauwaanunalnves ADCC
wag CDCI68] n13fAnwinislden daratumumab lugUasdesay 75 fidesios bortezomib uay
lenalidomide wuigthesl ORR Yeway 36 \leliluruin 16 fadniusioflaniu Ineflefineuauss
seefovay 65 axdl PFS 71 12 1y [69)

N133NYIUUATIUEYY Supportive care

AU38 RRMM finvzgauneaiiiesainnisaniuluveslsa myelosuppression nsisusuLail
Udn nsfuenguaaeflaafissesdidussezaiuiu anuAaUnfvetedslr msfndeuarlsnnig

= G e @ w Yo Y o | = =
nszgn Feorn1smarddndudedlasunisdesiuuasiner \Wu n13d3nen zoledronate 30

. v & v a a a ad a a 1Y) 2 o aa v a

pamidronate w3auviansiikAageNLaInduAlasuvsendundugt Tunsalnguieionisn
nszaneavrldnisirdamesedianignuuian (20-40 Gy) angluiunveansegnidseslsa n1s
JasfunisineanuisaliindudesiulsavisvtinlugUie wu ldninlngareiug A uay B
pneumococci Wag hemophilus influenza @wsunistesiunisiialadinansaiunsavinlalaenisli
EPO ww1n 40.000 U #iadUn1vi 3o darbopoietin 4119 500 mcg q 3 dUavi uenanilugUqend
AULEEIRBNITANN 1L EUTDAMRARUNTBILABITNWIAI8E1 thalidomide 138 lenalidomide
mszlasunistesiumenislisiuealniuiielesiunisiinaneiduifendigadu dun1sinw
A U3873181n15 polyneuropathy %38 pain MITANTIUNIAINLWINIIBUURTNKUZI LAY IMWG

consensus [70]

1.3.4 gaseriiuugiilun1sihwduog RRMM

NCCN Guideline Version 3.2017 [71] wuziindgUaelasugnsenla uds iialsainidu
91 Tulianiiiu 6 eundsanle induction therapy AsURAIEIasaldgnsendugdnle vall
0w vaa o & 3 o ' = vy o  w @ = = 9
dwfugnidnisnduidudvedlsatdesnii 6 WweulsiinsuusansendmiumssnulaeiseasiBunds

MNS99 4
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A15197 4 gaserdmugUig RRMM

Therapy for Previously Treated Multiple Myeloma

Preferred Regimens:

Other Regimens:

® Repeat primary induction therapy (if relapse at >6 mo)
® Bortezomib/dexamethasone (category 1)

® Bortezomib/cyclophosphamide/dexamethasone

® Bortezomib/lenalidomide/dexamethasone

® Carfilzomib/dexamethasone (category 1)

® Carfilzomib/lenalidomide/dexamethasone (category 1)
® Daratumumab

® Daratumumab/bortezomib/dexamethasone (category 1)
® Daratumumab/lenalidomide/dexamethasone (category 1)
® Elotuzumab/lenalidomide/dexamethasone (category 1)
® |xazomib/lenalidomide/dexamethasone (category 1)

® | enalidomide/dexamethasone (category 1)

® Pomalidomide/dexamethasone (category 1)

® Pomalidomide/bortezomib/dexamethasone

® Pomalidomide/carfilzomib/dexamethasone

® Bendamustine

® Bendamustine/bortezomib/dexamethasone

® Bendamustine/lenalidomide/dexamethasone

® Bortezomib/liposomal doxorubicin (category 1)

® Cyclophosphamide/lenalidomide/dexamethasone

® Dexamethasone/cyclophosphamide/etoposide/cisplatin

(DCEP)
® Dexamethasone/thalidomide/cisplatin/doxorubicin/
(DT-PACE) =+

cyclophosphamide/etoposide bortezomib

(VTD-PACE)
® Flotuzumab/bortezomib/dexamethasone
® High-dose cyclophosphamide
® |xazomib/dexamethasone
® Panobinostat/bortezomib/dexamethasone (category 1)
® Panobinostat/carfilzomib

® Pomalidomide/cyclophosphamide/dexamethasone

°

WUBLG: AAN95UE Category LLLAN YNBLON@1591984

9 U
o '

Qe

=]

VainiinsangaserwusiivilddmiugUie RRMM agriunssnwisiuaidadle

a U 1 a d'z-:l ‘:9; a I A v ‘g
fsanmewsazedaninistunsteululsewmelne [72] wuindsad

(1
(
(
(

1.3.5 1181 lulsemalne

) Bortezomib + Dexamethasone (Category 1)

2) Bortezomib + Cyclophosphamide + Dexamethasone (Category 2A)

3) Bortezomib + Lenalidomide + Dexamethasone (Category 2A)
)

4) Lenalidomide + Dexamethasone (Category 1)

NN IIVINTUALUTUNVRIUTEMNALE wudreninisuugiilvldlunissnugdae

RRMM tiuUszneunie dexamethasone dauegfiogludydeivdnuiavifuds (Tyd n)

bortezomib thalidomide waz lenalidomide FadueuandyTemanuisfnudoyasna1e1ads

[
v A

IagaunfveduiteyatiasAUNYANT NTENTIETITAUGY [73] WU

(1) Dexamethasone vHaSUUTENIUTITINMUeTulsemalng As wum 0.5 Tadnsu vuln

U539 1000 wAUmA 1A0E7 113 Ui (Useuas 0.113 Vmseuatya) Sulsenuiuay 40

fiadnsu TneSuusemudu 2 92ee 939 cycle 1 - 4 (35-days cycle) Tufufl 14, 9-12 uay

17-20 %4 cycle 5 - 9 (28-days cycle) lutudi 1 - 4 Anduautszann 614 vmseresa

(2) Bortezomib U121 lAgUSYN JANSSEN-CILAG ¥a2at0 Mm19vaantaanai (IV) 9u1a 3.5
mg/vial $1A1MBay 57,138 U laaanisvasnaidananluiud 1, 4, 8 uazll (21-days
cycle) 31U 8 cycle Anduauuseanu 1,086,601 UmAsAdsd
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(3) Thalidomide 1tU1laeuSEN Celgene ¥HASUUTENIU (PO) YuIn 200 Hadnsu 51AMULE
ay 588.5 UM lmasuusymufaneiulutuf 1-28 (28-days cycle) §1uau 12 cycle Andu
quUszana 790,944 UNADABSH

(4) Lenalidomide iinlaguien Celgene ¥iiasuUsemIuauIn 25 fadnsu s1A1MUl8as
12,038 v TSuusymuAanenuluTun 1-21 (28-days cycle) §1uau 4 cycles Antdu
quUszanad 1,011,150 UmAeAasd

1.4 M3TaNaans
n1snevausIvaINsinwIsUssliudledUislafunisinwedisles 2 seuvesnissnw
HANNINBUANDITATNEA Ann1ssnwavgniuiinky TunsdingUasladugasnissnw Nlvmaeniud

A a o Aaa Al | & Y]
szeeiilsnnsil (plateau phase) astufinnansneuauenfngailalugi 12 Houwsnvein1sine

1.4.1 LNUINISRBUAUBIRBNITSNY
n1sUseiliuan1zlsauaz innadnslugvig MM ansailalaginnisnevauesdeainnis
U5¥Yuv89 International Myeloma Working Group (IMWG) ladin1susudssinasiuseiiiunig
ABUAUDIEINTU MM Usenaumieinaudidmsu Minimal Residual Disease (MRD) Laginauaiunnsgu
Y09 IMWG [74] Tnessazidondanisned 5

i 4 ! [ < < a a o [ 1
A15199 5 LnueiN1smeavdURInan1sSnwIlsANgsSadnlainuivingdedlaun (USUUEQG\’]&JLﬂm"VﬂMN

84 International Myeloma Working Group)

Response Category Response criteria’

IMWG MRD criteria (requires a complete response as defined below)

Sustained MRD- MRD negativity in the marrow (NGF or NGS, or both) and by imaging as defined
negative below, confirmed minimum of 1 year apart. Subsequent evaluations can be used

to further specify the duration of negativity (e.g. MRD-negative at 5 years)"

Flow MRD-negative | Absence of phenotypically aberrant clonal plasma cells by NGF+ on bone marrow
aspirates using the Euro Flow standard operation procedure for MRD detection in
multiple myeloma (or validated equivalent method) with a minimum sensitivity

of 1in 10° nucleated cells or higher

Sequencing MRD- Absence of clonal plasma cells by NGS on bone marrow aspirate in which
negative presence of a clone is defined as less than two identical sequencing reads
obtained after DNA sequencing of bone marrow aspirates using the LymphoSIGHT
platform (or validated equivalent method) with a minimum sensitivity of 1 in 10°

nucleated cells§ or higher
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Response Category

Response criteria

Imaging plus MRD-

negative

MRD negativity as defined by NGF or NGS plus disappearance of every area of
increased tracer uptake found at baseline or a preceding PET/CT or decrease to
less mediastinal blood pool SUV or decrease to less than that of surrounding

normal tissue®

Standard IMWG response criterial|

Stringent complete

response (sCR)

Complete response as defined below plus normal FLC ratio** and absence of

clonal cells in bone marrow biopsy by immunohistochemistry (K/A ratio <4:1 or

>1:2 for K and A patients, respectively, after counting >100 plasma cells)"

Complete response
(CR)

Negative immunofixation on the serum and urine and disappearance of any soft

tissue plasmacytomas and <5% plasma cells in bone marrow aspirates

Very good partial
response (VGPR)

Serum and urine M-protein detectable by immunofixation but not on
electrophoresis or >90% reduction in serum M-protein plus urine M-protein level
<100 mg per 24 h

Partial response
(PR) a9,

250% reduction of serum M-protein plus reduction in 24 h urinary M-protein by
290% or to <200 mg per 24 h; If the serum and urine M-protein are unmeasurable,
a 250% decrease in the difference between involved and uninvolved FLC levels

is required in place of the M-protein criteria;

If serum and urine M-protein are unmeasurable, and serum-free light assay is also
unmeasurable, >50% reduction in plasma cells is required in place of M-protein,
provided baseline bone marrow plasma-cell percentage was 230%. In addition to
these criteria, if present at baseline, a 250% reduction in the size (SPD)*® of soft

tissue plasmacytomas is also required

Minimal response

(MR)

>25% but <49% reduction of serum M-protein and reduction in 24-h urine M-
protein by 50-89%. In addition to the above listed criteria, if present at baseline,

a 250% reduction in the size (SPD)§§ of soft tissue plasmacytomas is also required

Stable disease (SD)

Not recommended for use as an indicator of response; stability of disease is best
described by providing the time-to-progression estimates. Not meeting criteria for
complete response, very good partial response, partial response, minimal

response, or progressive disease

Progressive disease
(PD)

Any one or more of the following criteria:

Increase of 25% from lowest confirmed response value in one or more of the

following criteria:

Serum M-protein (absolute increase must be >0-5 g/dL);
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Response Category

Response criteria

Serum M-protein increase =1 g/dL, if the lowest M component was =5 g/dL;
Urine M-protein (absolute increase must be 2200 mg/24 h);

In patients without measurable serum and urine M-protein levels, the difference

between involved and uninvolved FLC levels (absolute increase must be >10 mg/dL);

In patients without measurable serum and urine M-protein levels and without
measurable involved FLC levels, bone marrow plasma-cell percentage

irespective of baseline status (absolute increase must be >10%);
Appearance of a new lesion(s), 250% increase from nadir in SPD§§ of >1 lesion,
or 250% increase in the longest diameter of a previous lesion >1 cm in short axis;

>50% increase in circulating plasma cells (minimum of 200 cells per ML) if this is

the only measure of disease

Clinical relapse

Clinical relapse requires one or more of the following criteria:

Direct indicators of increasing disease and/or end organ dysfunction (CRAB
features) related to the underlying clonal plasma-cell proliferative disorder. It is
not used in calculation of time to progression or progression-free survival but is

listed as something that can be reported optionally or for use in clinical practice;

Development of new soft tissue plasmacytomas or bone lesions (osteoporotic

fractures do not constitute progression);

Definite increase in the size of existing plasmacytomas or bone lesions. A definite
increase is defined as a 50% (and =1 cm) increase as measured serially by the

SPD§§ of the measurable lesion;
Hypercalcaemia (>11 mg/dL);

Decrease in haemosglobin of 22 ¢/dL not related to therapy or other non-

myeloma-related conditions;

Rise in serum creatinine by 2 mg/dL or more from the start of the therapy and

attributable to myeloma;

Hyperviscosity related to serum paraprotein

Relapse from
complete response
(to be used only if
the end point is

disease-free survival)

Any one or more of the following criteria:
Reappearance of serum or urine M-protein by immunofixation or electrophoresis;
Development of 25% plasma cells in the bone marrow;,

Appearance of any other sign of progression (i.e. new plasmacytoma, lytic bone

lesion, or hypercalcaemia see above)
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Response Category Response criteria’

Relapse from MRD | Any one or more of the following criteria:

negative (to be used Loss of MRD negative state (evidence of clonal plasma cells on NGF or NGS, or

only if the end positive imaging study for recurrence of myeloma);

point is disease-free
survival) Reappearance of serum or urine M-protein by immunofixation or electrophoresis;

Development of 25% clonal plasma cells in the bone marrow;

Appearance of any other sign of progression (i.e. new plasmacytoma, lytic bone

lesion, or hypercalcaemia)

NUBAR: AA05UIEANTIN 5 LAY IVelena1381989

1.4.2 mai’mmaé’wﬂugﬂmsﬁmmmmﬁdanm (Time to event)

'
[

9n31N1558ATN (overall survival; OS) agtiuAtaTun yuresulasunissnyn audeiud

D

thedeTinmealag viionssaemefivuiinigaeditiney

R31N1950ATNIAY 13AASU (progression free survival; PFS) %ﬁué?qt,l,mgﬂw Sulasunis
$nwnaulsegnany viieythededin vieasian nefifinistniimilseasuey

gaa9lsAasU (time to progression; TTP) %ﬁu&gmmgﬂwL'%'mlm%’umi%’ﬂwwuﬁa Ui

lsAgnany (PD) w3enssgavneninistuiinlinlsaasy
1.5 n3UsziuAUANAI NIt

MsNUTWIsIANIsNeradusruTe Chen waveme [76] 1ul 2016 Mvinisusedfiuainy
AuAa Bortezomib lunssnwdiae RRMM wudn fimsanwniiieadossiuiu 8 msdnw Tngled
UsuAdnneausunuussantnaduiinsenandsimassilulssmadeUssins (GDPPO) U 2014
(2557) wagyin1sUSeuiisunuginuAuAIues WHO [77] (3 GDPPC s QALY gained) Wud &1
bortezomib A1 14 é’m Andeiusouiisudunasld best supportive care, thalidomide lLag
dexamethasone @1un1siUTeuLisunislaen bortezomib v lenalidomide + dexamethasone
wudnan1sanwduaanuiidedadenineraffiisadestunisesnwuuuuuiiasuagnis
Wisuiflsunanssnuneden Jsanunsauansldiianised 6
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M13199 6 NM3ANYIAIUAUANAIYEIET Bortezomib Uag Thalidomide

al®!

BTZ vs BSC | Bagust et al™ | 2004 | Abstract UK NR NR £17,000- NR 0.9317-1.8210/LY
£33,000/LY
Mehta et al™ | 2004 | Full paper USA NR NR NR NR 1.0933-1.2004/LY
BTZ vs THD | Mehta et al™ | 2004 | Full paper USA NR NR NR NR 0.5178/LY
BTZ vs DEX | Hornberger et | 2010 | Full paper Sweden NR NR SEK 902,874 (€95 993 000 | 3.2062/QALY
al & 073) (95% CI: 514 SEK
791,
962 416)
Liwing et al® | NR | Abstract Nordic NR NR €42,145-€46,749 NR €54451-
countries €81560/QALY
BTZ vs Felix et al® | 2012 | Abstract Portugal | > 1 prior therapy | >1 prior therapy | 39,770€- NR 2.5532-
LEN/DEX 49,266€ (95%Cl: | 0.8 QALY (95%Cl: | 61,649€/QALY 3.0187/QALY
37,730€;67,342€) | 0.3;1.5)1 (LEN/DEX versus
prior therapy prior therapy BTZ2)
57,293€ (95%Cl: | 1.1 QALY (95%Cl:
39,303€;84,809€) | 0.3;2.1)
Fragoulakis et | 2013 | Full paper Greece | €28,741(95% Ul | 0.79 (95% Ul €38,268 (95% Ul €60,000 | 2.0259/QALY
al® €27,755- 0.49-1.06) QALYs | €27,001- per QALY | (LEN/DEX versus
€29,787) €58,065) BT2)
Hornberger et | 2010 | Full paper Sweden NR NR Dominant 993 000 Dominant

SEK
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Jiang et al® 2011 | Abstract UK NR (-0.28QALY) Dominant NR Dominant
Liwing et al® | NR Abstract Nordic NR NR Dominant NR Dominant
countries
Moller et al® | 2011 | Full paper Norway NOK 188,245 0.76 QALY NOK 247,978 NOK 0.5205/QALY
425,000 (LEN/DEX versus
BTZ)

A185U18 BSC, best supportive care; BTZ, bortezomib; DEX, dexamethasone; GDPPC, gross domestic product per capita; ICER, incremental cost-effectiveness ratio;
LEN, lenalidomide; MM, multiple myeloma; MP: melphalan/prednisone; MPR-R, melphalan/prednisone/lenalidomide with lenalidomide maintenance; MPT,

melphalan/prednisone/thalidomide; RD; THD, thalidomide; TD, thalidomide/dexamethasone; VD, bortezomib/dexamethasone; NR, not reported
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2. ANDNNUIRY

n15lY81 bortezomib-based regimens thalidomide-based regimens wa lenalidomide-

based regimens Tun133nwgUie RRMM danudualuviunvesssinalnevsaly
3. IQUszAANUITY

WO UTELIUAIIUANAIAI8NTITIATIEYIA U UBTTaUTEluvil (cost-utility analysis) kay

HANTENUATLIUUTEA (budget impact analysis) 813505 RRMM agld

3.1 Bortezomib-based regimens
3.2 Thalidomide-based regimens
3.3 Lenalidomide-based regimens

3.4 High-dose dexamethasone

4. 3nsAnen
= s a 1% ! a ¢ v 3

n13fnwiidunsuseliuanuANAIIINISUnlagn1TiaT e unueTaUsElev way
HANTENUATUIUUTEUIUE NS UNT51IT 81 bortezomib-based regimens thalidomide-based
regimens Ua¥ lenalidomide-based regimens Tun155nw1gUaelsa RRMM vuiiug1uveensly
LUUINADININATYFA1AAT (model-based economic evaluation) A9 LUUI1a83 Markov lag
wwnilunisadunuadaingileonisusaiumaluladimuguamdmiulsemalneatu 1 uay
atui 2 [86, 87]

4.1 Yszynsnganlvang
411 Ussmnanguihmnglunisinuninuaudfdeluil
o l¥sumsitadeindu MM wariinisnduidugiuuy clinical relapse 3o significant
biochemical relapse lneiiszazamsnduidugiiesnii 6 ey
o lpelasunisdnwinawe Novel agent uinau
e i performance status finlaefiazuuy ECOG <3
e  Peripheral Neuropathy Grade <3
4.2 walulagfigesnsussfivwazmaluladfidesnisiSeudiiou
4.21  weluladivhnsusadu fie
e  Bortezomib-based regimens
e Thalidomide-based regimens
e |enalidomide-based regimens
422 weluladiidensilSoudiou e

e High-dose dexamethasone
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4.3 NAAWSNIGUA N
Uszandnalugunuudnuiutavanie (quality adjusted life years, QALYs) Feusznausieg

TN (life-years) AnmeA1asIaUselew (utility)

4.4 UNBIVDINTANY

s

nyiATeRRunuesTaUsElevinilfyuLoaresdeny (societal perspective) WagiAs1y

HANTENUAUIUUSEINUNETAYIN09VBIR S URAYR UATLIUUS AN (budget holder perspective)
4.5 NTULIAN

nsAmuAnTaUa luNTIATIERAUNUeTIAUTlevUATEUARUYINIANaDAT NI

(lifetime) AUSUNANTLNUAUIVUTELUAINUANTBUNATUNITIAS AN 5 T
4.6 ans1Usuan
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(VGPR), Partial response (PR), Stable Disease (SD), Progressive disease wag Death Tuwuudaea
iffthe 1 Meazgnaaedilimsfienullaunseitadein Inefieileonmaiisdeundasanius
guamlenng 3 Wwiau

4.8 faulsiildlunuusnaes
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(incremental cost-effectiveness ratio, ICER) Iﬂaﬁﬁmmﬁmﬂqm
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QALYs of intervention — QALYs of comparator
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NCCN Categories of Evidence and Consensus

Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the
intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that
the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN consensus that the
intervention is appropriate.

Category 3: Based upon any level of evidence, there is major NCCN disagreement that
the intervention is appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management for any cancer patient is

in a clinical trial. Participation in clinical trials is especially encouraged.

A9 5 Response Criteria for Multiple Myeloma (Revised based on the new criteria by

International Myeloma Working Group)

For MRD assessment, the first bone marrow aspirate should be sent to MRD (not for
morphology) and this sample should be taken in one draw with a volume of minimally 2 mL
(to obtain sufficient cells), but maximally 4-5 mL to avoid haemodilution. IMWG=International
Myeloma Working Group. MRD=minimal residual disease. NGF=next-generation flow.
NGS=next-generation sequencing. FLC=free light chain. M-protein=myeloma protein. SPD=sum
of the products of the maximal perpendicular diameters of measured lesions. CRAB
features=calcium elevation, renal failure, anemia, lytic bone lesions. FCM=flow cytometry.
SUVmax=maximum standardised uptake value. MFC=multi parameter flow cytometry. 18FFDG
PET:18F—ﬂuorodeoxyglucose PET. ASCT=autologous stem cell transplantation.

*All response categories require two consecutive assessments made any time before
starting any new therapy; for MRD there is no need for two consecutive assessments, but
information on MRD after each treatment stage is recommended (e.g., after induction, high-
dose therapy/ASCT, consolidation, maintenance). MRD tests should be initiated only at the
time of suspected complete response. All categories of response and MRD require no known

evidence of progressive or new bone lesions if radiographic studies were performed. However,
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radiographic studies are not required to satisfy these response requirements except for the
requirement of FDG PET if imaging MRD-negative status is reported.

tSustained MRD negativity when reported should also annotate the method used (e.g.,
sustained flow MRD-negative, sustained sequencing MRD-negative). ¥Bone marrow MFC should
follow NGF guidelines.30 The reference NGF method is an eight-colour two-tube approach,
which has been extensively validated. The two-tube approach improves reliability,
consistency, and sensitivity because of the acquisition of a greater number of cells. The eight-
colour technology is widely available globally and the NGF method has already been adopted
in many flow laboratories worldwide. The complete eight-colour method is most efficient
using a lyophilised mixture of antibodies which reduces errors, time, and costs. 5 million cells
should be assessed. The FCM method employed should have a sensitivity of detection of at
least 1 in 10° plasma cells.

§DNA sequencing assay on bone marrow aspirate should use a validated assay such as
LymphoSIGHT (Sequenta).

qCriteria used by Zamagni and colleagues,85 and expert panel (IMPetUs; lItalian
Myeloma criteria for PET Use).81,97 Baseline positive lesions were identified by presence of
focal areas of increased uptake within bones, with or without any underlying lesion identified
by CT and present on at least two consecutive slices. Alternatively, an SUVmax=2-5 within
osteolytic CT areas >1 cm in size, or SUVmax=1-5 within osteolytic CT areas <1 cm in size were
considered positive. Imaging should be performed once MRD negativity is determined by MFC
or NGS.

[|Derived from international uniform response criteria for multiple myeloma. Minor
response definition and clarifications derived from Rajkumar and colleagues. When the only
method to measure disease is by serum FLC levels: complete response can be defined as a
normal FLC ratio of 0-26 to 1-65 in addition to the complete response criteria listed previously.
Very good partial response in such patients requires a >90% decrease in the difference
between involved and uninvolved FLC levels. All response categories require two consecutive
assessments made at any time before the institution of any new therapy; all categories also
require no known evidence of progressive or new bone lesions or extramedullary
plasmacytomas if radiographic studies were performed. Radiographic studies are not required
to satisfy these response requirements. Bone marrow assessments do not need to be
confirmed. Each category, except for stable disease, will be considered unconfirmed until the
confirmatory test is performed. The date of the initial test is considered as the date of response
for evaluation of time dependent outcomes such as duration of response.

**All recommendations regarding clinical uses relating to serum FLC levels or FLC ratio
are based on results obtained with the validated Freelite test (Binding Site, Birmingham, UK).

t1Presence/absence of clonal cells on immunohistochemistry is based upon the

K/A/L ratio. An abnormal K/A ratio by immunohistochemistry requires a minimum of 100
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plasma cells for analysis. An abnormal ratio reflecting presence of an abnormal clone is K/A
of >4:1 or <1:2. ##Special attention should be given to the emergence of a different
monoclonal protein following treatment, especially in the setting of patients having achieved
a conventional complete response, often related to oligoclonal reconstitution of the immune
system. These bands typically disappear over time and in some studies have been associated
with a better outcome. Also, appearance of monoclonal IgG K in patients receiving
monoclonal antibodies should be differentiated from the therapeutic antibody.

§§Plasmacytoma measurements should be taken from the CT portion of the PET/CT,
or MRI scans, or dedicated CT scans where applicable. For patients with only skin involvement,
skin lesions should be measured with a ruler. Measurement of tumour size will be determined
by the SPD.

9Positive immunofixation alone in a patient previously classified as achieving a
complete response will not be considered progression. For purposes of calculating time to
progression and progression-free survival, patients who have achieved a complete response
and are MRD-negative should be evaluated using criteria listed for progressive disease. Criteria
for relapse from a complete response or relapse from MRD should be used only when
calculating disease-free survival.

[|[|In the case where a value is felt to be a spurious result per physician discretion (e.g.
a possible laboratory error), that value will not be considered when determining the lowest

value.
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