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Mergaexli

Einkenni, medferd og nyjungar

Seemundur Rognvaldsson, laeknir og nydoktor

Landspitali og Haskdli islands



NIVERSITY

]
> OF ICELAND

Mergaexli

e Krabbamein i plasmafrumum i beinmerg

* Tidni u.p.b. 7-8/100.000 3 ari

Multiple Myeloma

Normal plasma cells Red marrow
: where plasma

cells are made-
Antibodies <_ /7" 7 (
[\ ‘];/ ! Yo I

* Einkennist af tilvist einstofna mdétefna i sermi og/eda
bvagi sam hllaa ein ken num Multiple myeloma cells (abnormal plasma cells)

* M protin eda paraprotin
» Kappa/lambda kedjur
* Bence-Jones protin i pvagi
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Einkenni mergaexlis

* CRAB criteria
* Hatt kalk (Calcium)
* Nyrnabilun (Renal disease)
» Blddleysi (Anemia)
e Beinasjukdémur

* Einkennalaust virkt mergaexli (EKKI mallandi)
e Léttkedjuhlutfall >100
* Frumur i beinmerg 260%
e 22 beineydingar a seguldmun

e Birtingarmynd getur verid mjog mismunandi
e Brad birtingarmynd
* Haeggengt

CRARB criteria

HyperCalciemia T Ca?*

Renal disease \‘
Anemia l ..'

¢
i
Bone disease /

A UNIVERSITY

3,y OF ICELAND

Myeloma defining events

FLC ratio > 100 (involved/uninvolved)

Bone marrow plasma cells
>60%

>2 bone lesions seen on MRI



Saga mergaexlis

e Mergaexli mergaexli merkilegur sjukddomur fyrir margar
sakir

e Fyrst lyst arid 1844 i ungri konu i Bretlandi

* Henry Bence Jones arid 1845 finnur protin i pvagi
e "Fadir kliniskrar efnafraedi”

e Jan Waldenstrom um 1960 uppgotvar einstofna
motefni i blodi. Mikil pyding fyrir rannséknir i
Onamisfraedi

* Mergeaexli po verid til mikid lengur

e Elstu menjar fra pvi 4000 fyrir krist
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Mergexli i fornri beinagrind fra
Hofst6dum i Myvatnssveit
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N
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Laeknabladid 2005; 91: 505-9
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Agrip

Fornleifauppgroftur hefur stadid yfir i kirkjugardinum a Hofst6dum i Myvatnssveit fra pvi sumarid
1999. Nu pegar hafa leifar tveggja baenhusa og 78 beinagrindur fra 11.-15. 6ld verid grafnar upp.
Sumarid 2003 fannst beinagrind i kirkjugardinum med meinafraedilegar breytingar sem bentu til
illkynja meins. Slik fornleifafraedileq tilfelli eru mjog sjaldséd og pykir pvi vert ad birta hvert einasta
tilfelli.
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Hvao veldur mergaexli?



Hvao veldur krabbameini

Ostédvandi frumufjélgun

Innvoxtur og truflun a edlilegri starfsemi

« Stokkbreytingar i erfoaefni

* Breytt nyting erfdaefnisins
 Odaudleiki

* Naerumbhverfi, sérstaklega dnamiskerfid

* Truflud efnaskipti
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Normal ......... » Abnormal - + Abnormal - + Malignant
cells cells cells multiply cancer
*fajalele o0 ".‘. -.509“Q‘. L;Qoo QQ C‘)‘
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Grows own Invades
blood vessels surrounding
(angiogenesis) tissue

Sustaining proliferative
signaling

Resisting Evading growth
cell death SUppressors

Inducing

angiogenesis

Enabling replicative
immortality
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MGUS

-Algengt
-Einkennalaust
-1% fa mergeexli a ari

bPréoun

Mallandi
mergaexli

Lokahnykkurinn
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* Liklega eitthvad sem fer Urskedist vid edlilega
starfsemi =Before Translocation After Trans|oCation mm

|/ "8

e Skref i proskun par sem erfdaefnid er klippt i (
sundur og fest vitlaust saman

 Litningabreytileikar (FISH breytingar)

* Nuverandi kenningar

AN

e Sykingar

e Sjalfsdnaemissjukddémar
e Virkjun énaemiskerfisins
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Timi og fjolgun

Nyjar stokkbreytingar

Nyjir litningabreytileikar

Nzerumhverfid augljéslega adalatridi
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Lokahnykkurinn

e Vitum ekki hvad pad er sem klarar ferlid

* Liklega bara allt petta saman sem naer einhverjum
broskuldi

e Sumar stokkbreytingar sem hafa tengsl en ekkert alveg
ljost




Meoferd vid mergaexli - Bradamedferd

Adkallandi mal vid greiningu

Verkjamedferd

Sykingar
Beinbrot/prystingur & maenu
Nyrnabilun

Hatt kalk
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1.

Proteosdma-hemlar (Bortezomib/Velcade,
Carfilzomib, Ixazomib)

Onaemisbreytandi lyf (Lenalidomide/Revlimid,
Thalidomide, Pomalidomide)

Sterar (Dexamethazone, prednisolon)

Beinstyrkjandi lyf (Zolidronic syra/Zoladex,
denosumab)

Hefdbundin krabbameinslyf (Melphalan,
bendamustine, cyclophosphamide)

Einstofna moétefni (Daratumumab/Darzalex,
isatoximab, elotuzumab)

Onaemisglaedandi lyf (Teclistamab, Talguetamab)

Adrir lyfjaflokkar (Selinexor, Belantamab-
Mafodotin)

A | Az S\ -

Meijferéri vii Mengpéxxli |
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1.Innleidingarmedferd (VRd — bortezomib/Velcade,
lenalidomide/Revlimid, dexamethasone)

e Stundum carfilzomib/Kyprolis i stad bortezomibs (pa KRd)

2. Stofnfrumumedferd (Reynum pad hja peim sem eru <70 ara)

3.Vidohaldsmedferd (oftast lenalidomide)

4. Endurkoma
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Bortezomib / Velcade S OF ICELAND

Eitt af brautrydjendalyfjunum i mergaexli
Drepur frumur sem bua til mikid af protinur

Enn eitt adallyfid i medferd mergaexlis L &
Gefid undir had, oftast 1x i viku )

_ VELCADE

VELC ADE’ 1¥ (bOFTGZOfﬂib) FOR INJECTION

[ J
..w:;

Uttaugamein er algeng aukaverkun
* Dofi, verkir, jafnvaegisleysi

ot injection - inyectat!®

* Oftast afturkraeft e Ph::;tezom;t; o
et
. ) Janssen-Cilag 21

* Adrar aukaverkanir: \\_//

—

* Lekkun a blédflogum
* Ristill = notum veirulyf
* Olgedi og nidurgangur
* breyta og slappleiki
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Carflizomib / Kyprolis 3> OF ICELAND

 Skylt bortezomib

* Gefid i 0
« Qvist hvort virki mikid betur K ‘
* Liklega betra i seinni medferdarlinum y p rO ‘S
en ekki mikill munur i fyrstu medferd l(,a[ |\1©M|b. o

» Uttaugamein er sjaldgaef aukaverkun
* | stadin aukin tidni hjartabilunar

* A.0.l. sambeerilegar aukaverkanir



Lenalidomide / Revlimid

e Eitt adal mergaexlislyfid i dag
* Pomalidomide (Pomalys/Imnovid) er svipad lyf

* Drepur mergeaexlisfrumur og hefur ahrif a
onamiskerfid i mergnum

e Toflumedferd, ein @ dag i 3 vikur i senn.

e Badi hluti af innleidslu og vidhaldsmedferd, oftast
med sterum

* Aukaverkanir
* Slappleiki
« Utbrot
* Meltingarfaeratruflanir
e Blédtappar — blédpynnandi lyf
* Mergbaling — blédflogur, lagir neutrophilar
e Sykingar

=)

»

| Lenalidomide
v Capsules
?\‘7 10 mg
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Daratumumab / Darzalex
* Tiltolulega nylegt lyf

* Einstofna motefni vid yfirbordsmerki a
mergeaexlisfrumum (CD38)

e Gefud undir hud

* Aukaverkanir

Onamisvidbrogd vid innrennsli
Hiti/hosti/sykingar i efri ondunarfeerum
Nidurgangur og ogledi

Mergbzling

Engin geta til ad framleida eigin mdotefni vid
sykingu

Truflar blédbankann




;ﬁh UNIVERSITY

Sterar (Dexamethasone/Prednisolon) ;> OF ICELAND

* Eru med i flestum medferdum vid mergaexli

* Drepa mergaxlisfrumur en minnka lika sumar
aukaverkanir

o N |

Dexamethasone
* Sterar hafi sjalfir aukaverkanir - Tablets

e Gedranar aukaverkanir

* Svefntruflun

* bynnrihud

e Vandamal med sykurbuskap
* bynning a hud og beinum

e Sykingar
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Haskammtamedferd og stofnfrumuskipti > OF ICELAND

* Notad til ad dypka svorun

i 3 Collection of patien CD34 stem cells are
* Byrjum a ad safna stofnfrumum ° 0000 Coleton of patn o e cte e

Y o L
P2 _, ~ h
. r" NS v
= O
‘ emaining blood Is
returned to patient

e Gefum hefdbundin krabbameinslyf, melphalan

* Lyfin drepa frumur sem skipta sér hratt, lika friskar

frumur
. . . Patient receives pretreatment
e Mergnum svo bjargad med frumunum sem vid héfum to lesse HSC fom bane marow %
safnad cryoprsenved |
until needed |
5 Tha’nad stem cells |‘
?:o':fa';m bi i _‘;JI
* Geta oft verid miklar aukaverkanir ittt ey,

suppress immune — &

as immunity rebuilds

* Flestir sem fa mergeexli og eru <70 ara fara i
stofnfrumumedferd

 Alltaf fleiri og fleiri 270



Nyjar medferdir

Onamisglaedandi lyf (Bispecifics)

CD69/25 t IFN-y, TNF-q, IL-2, IL10...

=

)_ CD3* T cell

CD3 arm

TS

Cell Kill Q Teclistamab
INJ-64007957
BCMAxCD3 antibody
°
° °
® o0

2 e
Perforin N
-

Granzymes
-
*

NIVERSITY

U
5> OF ICELAND

HY

CAR T frumumedferd

CAR T-Cell Therapy
Make CAR T cells in the lab

Remove blood from i fcal
patient to get T cells » g
oot Insert gene for CAR
wgAE®
Vil

T cell

““3--u Chimeric antigen

T receptor (CAR)

A
N/
CAR T cells bind to cancer 2 W3
cells and kill them carcrcel 7 o
g7 10
) = \ .
v \ NPA R
e e 2. ) L 1
Qb TrgaW =T
: Cancer cell i el
‘ Antigens ‘ Grow millions of
LA , : CARTT cells
30 & OV CAR T cell ==
Yok 1 S0 L X £ ‘ T
ot . Infuse CAR T cells e
Cancer cell into patient
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Venetoclax - a BCL2 specific inhibitor

g -3

A restoration of apoptosis through BCL2 inhibition

G D\ [ )

Pro-apoptotic
BCL2 protein BCL2 venetoclax

Pro-apoptotix

protein BIM .
BAX

BAK

g BAX
Cancer cell survival Cancer cell death \

IR 200
: Activation of

caspases Cytochrome ¢

Virdist bara virka i peim sem hafa litningabreytileika t(11:14)
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Adeins 3-6% peirra sem greinast med mergeaexli h6fdu MGUS fyrir greiningu
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Eigum vid ad skima fyrir MGUS?
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Ofgreining og ofmedhondlun
e 15-30% brjostakrabbameina

Ahrif 4 andlega heilsu
* Hvad med forstig?

Kostnadur og pjonustuporf

* Lungnakrabbameinsskimun myndi fjolga
tolvusneidmyndum a Englandi dr 2 milljonum i 2.5
milljonr a ari

e Kostnadur einstaklinga

Minnihluti peirra sem fa MGUS fa mergeexli

Jargensen, K. J et al. (2017) Annals of internal medicine 166; 313-323
Kalager, M. et al. (2012) Annals of internal medicine 156; 491-499
Snowsill T et al. (2018) Health Technol Assess; 22: 1-276



Iceland Screens, Treats, or
Prevents Multiple Myeloma
iIStopMM
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7P Bl6dskimun .
({’LO:“ til bjargar INNSKRANING UM VERKEFNID ~ SPURT OGSVARAD ~ HAFASAMBAND 3k @

PJODARATAK GEGN
INNSKRANING MERG/AXLUM
- [siykill eda

¥ Rafren s enni LEGGBU OKKUR LID &
Smelitu & takkann hér fyrir nedan til

8 skré pig inn med fsiyki eda
rafraenum skilrikjum.

§ fslykill eda rafraen skl




All participants

v

Advanced disease Screening

M protein > 3g/dL -SPEP Normal screening
FLC ratio > 100 -FLC

Randomization

Arm1 Arm 2 Arm 3
No further work-up Guidelines Intensive follow-up

MM or high-risk SMM: KRd for 2 years
Intermiediate-risk SMM: Rd for 2 years
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Spurningalistar

Lifsgeedi

Midlaegir gagnagrunnar
Lifsynasafn



Lyfjarannsokn

Optional: May
interrupt treatment
for stem cell collection
any time after 4 cycles

‘ Intermediate-risk SMM ‘

!

4 cycles
Lenalidomide,
dexamethasone

— 1

4 cycles
Lenalidomide,
dexamethasone

Optional: May
interrupt treatment
for stem cell collection
any time after 4 cycles

!

4 cycles
Lenalidomide

!

Maintenance
Lenalidomide
for 1 year

!

Observation
Every 3 months for yr 1
Every 6 months for yrs 2-5

High-risk SMM and MM

!

4 cycles
Carfilzomib, lenalidomide,
dexamethasone

— 1

8 cycles
Carfilzomib, lenalidomide,
dexamethasone

!

Maintenance
Carfilzomib, lenalidomide,
dexamethasone
for 1 year

!

Observation
Every 3 months for yr 1

Every 6 months for yrs 2-5
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Byrjudum 2019

77 patttakendur (Stefnum 4 80)

* KRd - Carfilzomib (Kyprolis),
lenalidomide (Revlimid) og
dexamethasone

* Rd - Lenalidomide (Revlimid) og
dexamethasone

Endurtekn beinmergssyni
Lifssynsafn

Lifsgaedi
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Hverju hofum vid komist ad? 3> OF ICELAND

e Tidni MGUS & islandi er 4.3%

15%- @ male

* Erum ad endurskilgreina akvedinn flokk (Iéttkedju ] T
MGUS)

13%

12%

e A0 jafnadi virdist skimun ekki leida af sér mikil andleg 10% E
ahrif 9%

e Skimun leidir til fyrri greiningar en 6vist hvort pad skili
sér i betri arangri eda lifsgeedum

7%

6%

Proportion with MGUS

5%
4%

e Linur fara bradum ad skyrast %

2%

0%

* Enn ekki naegjanlegt til ad hefja skimun N 21 o e

, , 6,804 ,
41-50 51-60 61-70 71-80 >80
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: Krabbameinsfélagid

1 JSYIVESTER

COMPREHENSIVE CANCER CENTER 3? g;;"f’
UNIVERSITY OF MIAMI HEALTH SYSTEM o
Memorial Sloan Kettering Ka ro_Ilnska
:! Cancer Center Institutet
1884

Bindin @ "Z.) ¢
BLACK SWAN o) INTERNATIONAL . g | rannis
RESEARCH INITIATIVE MYELOMA Site

FOUNDATION
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