tive sykdommer (MPN

Bjérn Tore Gjertsen
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Myeloproliferativ neoplasi — diagnosene:

Spongy bone Blood vessels in
(contains red bone marrow
marrow)

Blood stem
cell

Red blood cells

®

White blood cells

* Essensiell Trombocytose(ET)
e Polecytemia vera (PV)
* Myelofibrose(MF)

Behandlingsalternativer

Siste nytt — forskning

Platelets

o ¥

» ¥

e
-



MPN — hva et typisk for sykdommene?

* Overproduksjon av en eller flere celletyper med en dominerende
transformert celleklon

* Hypercelluleer beinmarg /beinmargsfibrose

* Kromosomavvik og/eller mutasjoner i myeloide celler
* Tendens til trombose og/eller blgdning

* Pkt celleproduksjon og destruksjon -> urinsyre gkt

* Sykdom utenfor beinmargen: Lever og milt

* Transformasjon til akutt leukemi

* Overlappende tegn og symptomer



Bloc

beir

danne
marge

Neutro
Eosino

Macro
Dendri

Tara Helén Steinsland Dowling



Cellen

Kjerne med DNA






Celle-tall og biomasse-distribusjon etter celletype

A Cell counts -t ™ B Biomass -~ .
v ‘/Q ———_ ‘\
Non-nucleated ' e Skeletal
red blood B myocytes
cellsand @ Y
platelets =
@ B ine
® biomass
4x the of all cells
count 28
of all )
MWy
cells : "
.§ 9, ' : }
@. White, yellow ..n last @
< bone-marrow ASD-L§ .
e K.
i 8 l |
S @ ¥
29 trillion non-nucleated + 7 trillion nucleated cells 21.5 kg of skeletal myocytes + 23.5 kg of all other cells
= 36 trillion cells (+ 38 trillion bacteria) =45 kg cell biomass (of 70 kg total mass)

Hatton et al. PNAS 2023



"Tull og t@ys"-mutasjoner (missense)
Nonsens-mutasjoner

Rammeskiftmutasjoner (frameshoft mutation)
Kromosom rearrangement




Genforandringer og kreft

= (M
1| (€
"m, DNA
MISSENSE MUTATION
GOl O B[Ol m
Original | LEU TRP VAL | Amino
| (leucine) (tryptophan) (valine) | Acids

Mutation LEU ioCYs VAL | Amino

(teucine) i loysteine) _f (valine) | Acids
FRAMESHIFT MUTATION
‘GOl O BoQ | m
Original | | EU TRP VAL | Amino
L (teucine) (tryptophan) (valine) | Acids
PROTEIN | GO0 (008 IO i
s | T ' MET GLY | Amino
. (teucine) + [methionine) (glycine) } Acids
Rib l Growing N e e

protein chainf
Amino acids

mRNA

GUA UGG GUA:

Codons

NONSENSE MUTATION

GOl O [0 |
Original | LEU TRP VAL | Amino

_ (teucine) (tryptophan) (vatine) | Acids
Mutation LEU é (2]

(teucine) i [stop)

CHROMOSOME REARRANGEMENTS

L

cancer.gov/genetics



STORE
MEDISINSKE klon
LEKSIKON

Klon er en ansamling av molekyler eller celler som alle
skriver seg fra én enkelt utgangscelle.

Alle cellene i klonen er genetisk identiske med denne
opphavscellen, det vil si at de har akkurat det samme
arvematerialet.



Livshistorie til sykdommen myeloproliferativ neoplasi
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Alder ved diagnose
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Williams N et al. Nature 2022



Utviklingstre for pasient med flere driver-mutasjoner

No. of mutations

:ag:\:Itlng JAK2: p.V617F PD5182 (PV age 32) DNMT3Ap.? . 12.5-13.6 XVIB(pC)
: -~ Killl : eI RATm TR
point (yr) - 6.3 wk (pc) L [T f* |
s 32 32.8 wk (pc) PPM1D:p!L484fs72
8 46 9pUPD NF:p.Y489C 200
= 53 17.7 yr [ all
-7 NF1:p.S2585T 2pUhD
nnl P D -
- -19.6 yr 9pUPD 400
PPM1D:p.T537fs*2
19+ r . U
32.9yr I - Il F - — 600
.* | 1| 8 -. [ ] . s Il "] ’
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il 1
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¢ Vo op T 'y if e — 1,000
[ ] 8| g e I r
‘ ]
— 1,200

Williams N et al. Nature 2022



Somatiske mutasjoner i beinmargen og sykdom

[Bone marrow Increased .
L ]

Atherosclerosis

_ proliferation <%
O of mutant HSC

| |
Healthy TET2-
\HSC mutant HSC

.

R L R T T s

Inflammatory signaling

» Monocyte —» Extmvasatlon‘

L

‘e
S Inﬂammat:on N
Plaque size 'D

Thrombosis

|
Neutrophil
4 extracellular trap " Thrombogenesis

Q 2nd 3rd )
mutatlon mutatton

Healthy Mutatlon

\ HSC acquisition {2I=Cyloloxic Therapy | malignancy

Clonal progression

Time

Kohnke T, Majeti R. Cancer Discov 2021



Kunnskap om MPN gir kunnskap om andre sykdommer

Somatic evolution in health and disease
() NOTCHT mutations

.y
— ¥ o —p
Br
- ¥ % ; i
Multiple NOTCH7 mutant clones Tissue remodeling. Mutant
expand in parallel clones dominate most of

the tissue.

(B)

" ﬁ‘t:\'; @@ -

Liver disease drives mutagenesis

d clonal i o o g a
T T e | hvilken grad er remodellering av vev vanlig i
ved sykdom? Og i hvilke gener finnes det
Bul 44 rvocalt mutasjoner som gir fordeler for cellekloner
|\ Hematopoietic ~ Clonal 1CXC Atherosclerosis ir):farction . .

B som har slike mutasjoner?
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stem cells expansion

(D) COL17A17 mutations

Epidermolysis ' — .
bullosa Parallel evolution of clones carrying s!mn?r?(\)/ﬁ?s
revertant mutations in COL77A17 ymp

Trends in Genetics

Olafsson S, Anderson CA Trends Genetics 2021



MPN-diaghosene

* Essensiell Trombocytose (ET)
* Polecytemia vera (PV)
* Myelofibrose(MF)




Beinmargshistologi — mikroanatomi av MPN

. -
---------

Polecytemia vera (PV) Essensiell Trombocytose(ET) Myelofibrose(MF)

www.hematology.org



Myeloproliferative neoplasmer:

unknown PV

1%\

JAK2 ex 12
2%

ET

Trippel negativ
14%

JAK2 V617F
97%

Polecytemia vera (PV) Essensiell Trombocytose(ET)

AML risiko

ilgpetav 10 ar: 2.3-8.7% 0.7-4%

JAK2 signalering

Trippel negativ.  PMF

7%\

SH2B3

(LNK)

3%cBL

5%

MPL ex 10
5%

/

Myelofibrose(MF)

5.8-20.6%

Pasquier et al. Clin Lymphoma Myeloma Leuk 2014



Myeloide neoplasier: Overlapp mellom myelodysplastiske
sykdom og myeloproliferativ neoplasi

Klonal prosess M

Hypocellular
MDS

ﬁ Grad av autoimmunitet —

Gerds, Tui, Sekeres. 2016
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Signalering —
signalformidling i
celler

Signalformidling er prosessen
for mottak og videre
bearbeiding av signaler som
en celle mottar fra andre
celler.




Immunterapi versus cytostatisk behandling PV og ET: interferon-a versus
hydroxyurea i polycytemia vera and essensiel trombocytemi

Utpreving i 7,5 ar med 51 voksne pasienter
med PV. Gjennomsnittelig behandlingstid 5
ar, og 61% hadde normalisering av
blodverdier, normal miltstgrrelse og ingen
arterielle eller vengse blodpropper. FDA-
godkjent november 2021.

Beslutning i Beslutningsforum for nye
metoder (22.05.2023)

1. Ropeginterferon alfa-2b (Besremi)
innf@res ikke til behandling av voksne
med polycytemia vera uten
symptomatisk splenomegali.

2. Det er ikke dokumentert en klinisk
nytte som star i forhold til prisen pa
legemidlet.

3. Sykehusinnkjgp bes gjenoppta
forhandlingene med leverander.

Patients

p

e High risk

® >60 years

® Thrombosis

® Hemorrhage

® Thrombocytosi

e Symptomatic
spleen

e Uncontrolled
CV risk factor

® Dx <5 years
® Treatment naive

A

n

* WHO 2008 ET/PV

S

y

Randomized 1:1

Subjects
n=75

_

Subjects
n=168

n= 39 Planned n= 86

analysis

75 subjects
treated for

1 year

PEG

PEG

Takeaway: for ET & PV (1L)

HU and PEG equivalent CR at 12 months

Outcome

Final analysis

Primary endpoint
CR at 12 months

HU PEG
ET 452% 43.6%
PV  29.5% 27.9%
(p=0.80)

Mascarenhas et al. Blood 2022




MF
oehandlingseffekt

e Miltvolum reduksjon 35% eller mer
ved uke 24 oppnas hos 42% behandlet
med ruxolitinib, 47% med fedratinib,
19% med pacritinib, og 27% med
momelotinib.

* Allogen hematopoietisk
stamcelletransplantasjon er den
eneste kurative behandling med MF: 1
av 2 er helbredet ved 5 ars vurdering.

Gupta et al. Biol Blood Marrow Transplant 2014




Ruxolitinib ved myeloftibrose: T\
creftstamcellene forblir (persisterer) D8

Indikasjoner:

* Sykdomsrelatert splenomegali eller symptomer
hos voksne med primaer MF, post-PV MF, post-
ET MF

* PV resistente eller intolerante overfor

hydroxyurea
Andel pasienter med respons ved 24 uker unstrea T || [e——
mer enn 35% reduksjon i miltvolum): - g
( ) ) stars &((smars 7 (G
Residual
42% COMFORT-1 (v/placebo 0,7%) ? MEK/ERK signaling  Ruxolitinib
32% COMFORT-2 (v/best supp. care 0) Inflammation T -

Disease persistence

Ross et al. Haematologica 2021



Reproductive system
and breast dis

Product issues Congenital famikal and genet. dis
Infections and infest

Musculoskeletal and

Ruxolitinib bivirkninger

Skin and subcutaneous tissue dis.
RESPONSE'* COMFORT-I” COMFORT-II*

o 55 16 connective tissue dis. Cardiac dis.
n= n= n=
Investigations Endocnine dis
Bruising 18.7%
Peripheral 22% Neoplasms Vascular dis.
edema
Asthenia 18% Injury, poisoning and
Nasopharyngitis 16% i i ko e ot
o O, 0,
Pyrexia | 4%/2% Blood and lymph Psychiatnc dis
Nausea 13% system dis.
grth::lg'a 14.5% g; General dis. and admunistration Eye dis
iarrhea 2% o site conditions
Dizziness 14.8% Social circum Metabolism
Headache 14.8% 10% and nutr, dis.
Ear and labyninth dis.
Dyspnea 10%/2.7% 16% & Nervous syst. dis.
Muscle spasms  |1.8% Resp"“:g?-s‘t’l’o‘fgc and Immune syst. dis.
H H [+) o, o, a na 'S
C\I/)d.o:\lna! pain  9.1% 77 11%/3% fisndl and Gastrointestinal dis
eight gain o urinary dis.  Surg.and med. procedures
Flatulence 5% 10%/2%

Blum et al. J Blood Med 2016

n=126,815 reports from the WHO pharmacovigilance database

Hoisnard et al. Sci Rep 2022



Ruxolitinib mot MF hos eldre ikke-transplanterte:
Ressurser og kostnader

O O OO

B Ruxolitinib (n=2787)

20 A
8 No ruxolitinib (n=7262) 1.0 4
=
= >
S 15+ = 0.8 -
s C
c o 0.0+
Study population S 101 &
10,049 Medicare beneficiaries = T 04 4
with myelofibrosis s =
2 o :
S -
o b 0.2
b7 .
Comparing patients who 8 5 - Hazard ratio, 0.63
Received ruxolitinib © T e e o o
VS .
Medical costs Healthcare costs : :
Those who did not ' Survival Time, mo

Patients treated with ruxolitinib:

Assessments « Visited hospitals, doctors' offices, and other services less often and stayed in the hospital for a
» Healthcare resource utilization shorter time when they visited
+ Direct healthcare costs + Spent about half as much on these medical services, but more at the pharmacy
+ Overall survival - Lived longer, with median OS about doubled

PPPM, price per patient per month; USD, United States Dollar

Gerd et al. ) Med Econom 2023



Fedratinib

Substrate
binding site

(26.09.2022)
1. Fedratinib (Inrebec) innfgres til behandling av primaer

myelofibrose, post polycytemia vera myelofibrose eller
post essensiell trombocytose myelofibrose for JAK-
hemmer-naive pasienter.

Impact Biomedicines. INREBIC® (fedratinib) prescribing information. Summit, NJ:
Impact Biomedicines, Inc; 2019; Harrison et al. AM J Hematol 2020.
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35% Reduction

@ Fedratinib 400 mg

35% Reduction

(9]

100 -
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60 -
40
20

0 |
20 1
-40 |
60 1
-80 |

100

% Change in Spleen Volume at
EOCS6 Relative to BL

B Fedratinib 400 mg

Tidligere ruxolitinib

35% Reduction

Includes patients with both baseline and week 24 assessments
EOCS8, end of cycle 6; BL, baseline



N >
| NI b H N H/\\N
X AN
Momelotinib v
= N._=
oo N
C
= C O\)
T 100-
<
80+
3
o 60
2
© 404
ey
204
X
c B ettt Srrrepmeemveveeses LU LLLLLULLL L
2
RO L HHLULLEEEEEEEFFFEEREEEELLLUEECEECEETTETTTELLLLLLLCEE RN | | | L 25% decrease
o D O L LLLELEEEEEEEEEEEEEETETTLL L UL L ettt | e
8 -40 35% decrease
= 60+
€
= 8o
S
+ -100
s Momelotinib group (n=130) Danazol group (n=65) Proportion difference (95% Cl) p value
Number meeting at least 25% reduction 51 (39% [95% Cl 31-48]) 4 (6% [95% Cl2-15]) 33% (23-44) <0-0001
in spleen volume
Number meeting at least 35% reduction 29 (22% [95% Cl 15-30]) 2 (3% [95% Cl 0-11]) 18 (10-27) 0-0011

in spleen volume

*Approval is for use in myelofibrosis patients with anaemia regardless of prior
myelofibrosis therapy

*Nearly all myelofibrosis patients are estimated to develop anaemia over the
course of the disease, and over 30% will discontinue treatment due to anemia

* Momelotinib addresses key manifestations of myelofibrosis, namely anaemia,
constitutional symptoms and splenomegaly

Verstovsek et al. Lancet 2023

Endring i transfusjons-uavhengighet fra
baseline til uke 24

100
p
35+
p=0-0116 (non-inferior)
I 1
30 30%

Baseline Week 24 Baseline Week 24

J U J
~"" ~""

Momelotinib Danazol
group (n=130) group (n=65)




Momelotinib

change from baseline.

Data are n (%). *Haematological abnormalities are based on laboratory values. The data shown are for ¢
worst grade during the 24-week randomised treatment phase of the study, regardless of whether this g

Table 3: Treatment-emergent adverse events observed in at least 10% of patients in either
group during the 24-week randomised treatment period

Momelotinib group Danazol group (n=65)
(n=130)
Any grade Grade =3 Any grade Grade 23
Non-haematological abnormalities (preferred term)
Diarrhoea 29 (22%) 0 6 (9%) 1(2%)
Nausea 21 (16%) 3(2%) 6 (9%) 2 (3%)
Asthenia 17 (13%) 1(1%) 6 (9%) 1(2%)
Pruritus 14 (11%) 2 (2%) 7 (11%) 0
Weight decreased 14 (11%) 0 4 (6%) 0
Blood creatinine increased 10 (8%) 1(1%) 10 (15%) 2 (3%)
Dyspnoea 10 (8%) 3(2%) 9 (14%) 1(2%)
Peripheral oedema 10 (8%) 2 (2%) 9 (14%) 0
Fatigue 8 (6%) 1(1%) 7 (11%) 2 (3%)
Acute kidney injury 6 (5%) 4 (3%) 8 (12%) 6 (9%)
Haematological abnormalities®
Anaemia 129 (99%) 79 (61%) 65 (100%) (19062023)
Thrombocytopenia P9UE%) 3608wy 40029 | By g rishotat utarbeides av Sykehusinnkjgp
Neutropenia 38 (29%) 16 (12%) 17 (26%)

HF, LIS for momelotinib (Omijjara) til
behandling av sykdomsrelatert
splenomegali eller symptomer ved
myelofibrose.

l

Verstovsek et al. Lancet 2023




Pacritinib

Change in Spleen Volume

A
60 1 w Pacritinib
50 | m BAT

<

N

c £

o Q

c o

(S

(V]

o 2

8o

g £

e 3

(]

a 3
-80

* indicates BAT = ruxolitinib

Patients

Verstovsek et al. Haematologica 2022

35% decrease

o
O

Change in Modified TSS

“| m Pacritinib

N BAT

* indicates BAT = ruxolitinib

Patients

50% d

Patients, %

100 ~

75

50 -

254

Selv-rapporterte symptomer hos pasienter ved
uke 24 (Patient Global Impression of Change ).
Symptombedring st@rre for pasienter pa
pacritinib (84% [47/56]) sammenlignet med beste
tilgjengelige behandling (BAT) (48% [10/21])

I:l Much worse

D Minimally worse
D No change

I:l Minimally improved
Iil Much improved

. Very much improved

Pacritinib (pooled) BAT

Treatment assignment

Oppdraget med hurtig metodevurdering avbestilles da firma
har trukket sgknad om markedsfgringstillatelse.



Navitoklaks i tillegg til ruxolitinib for pasienter med myelofibrose
med progresjon eller suboptmal respons (fase Il)

*navitoklaks + ruxolitinib gir
reduksjon i miltsterrelse og
bedring av generelle
symptomer hos pasienter
refrakter til ruxolitinib
monoterapi.

*Sikkerhetsprofilen av
kombinasjonen er lik med
ruxolitinib alene, med unntak av
mer trombocytopeni

Miltvolum reduksjon % fra fer behandling

B Patients who achieved SVR35 and TSS50 at week 24

* SV < 1,000 cm?

50 - : : o
and BMF grade improvement at any time on the study | SV 1,000 to < 2,000 cm? <
40 A B Patients who achieved SVR__ at week 24
: - . *ss SV > 2,000 cm?
30 - and BMF grade improvement at any time on the study o
20 B Patients who achieved SVR3 at week 24, or TSS50 ?é
) at week 24, or BMF grade improvement at any time o ™
10 - on study, or no response 6 ©
o ® =
-10 ?9
-20 - - < o
20 - ~ ‘l-g g 3
=301 | . R
L ™M N M © O W
-40 ~ © 8 < ® o 0o S ™ -35%
£0 ma g g ®F Ry
Dl L
604 © ¢ ©
~ w
[T} |
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Patients (n? = 28)

Harrison et al. J Clin Oncol 2022



Kronisk tretthet - fatigue







CAR T mot calreticulin (CALR) ved MF

CAR T-cell Therapy
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Tidlig og sene stadium av MPN: genuttrykk i CD34+ celler (kreftstamceller)

CD34* BMMCs/PBMCs
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Baumeister et al. 2021



Protein-genetisk medisin-respons avdekker terapimal ved
myelofibrose

Drug panel
A - n=79 S T v
= ?,‘(\ 2
.‘ o “’r . e o o o 8 @
.. o \ .. . e o o e e © ==
Q
" MF PBMC cohort .—> - SN — 5
n=43 s\&- e o ee e 8’ X
o 05 o | LAV S |
' o & & o o e
' HSPC depletion
Treat mixed MF patient Image stained cells Discover drug classes
MF CALR PBMCs with drugs and stain and classify cell types specifica_lly targeting
n=16 with dedicated antibodies using CNNs MF-driving cells
CD34+ T l
..: & nspcs 0% a2
MF JAK2 ..

CD3+

25 | e e — e 4
X g C:.}:. — I i # — /m-_” — £ .'//./ /”\_’i

T-cells _ -
Integrate for each patient:
Isolate HSPCs (CD34+) Quantify protein Drug responses Discover drug targets and
and T-cells (CD3+) levels across cell Genetics & clinical parameters predictors of individual MF
from MF patient PBMCs types by DIA MS/MS Proteotypes patient drug responses

Wildschut et al. Nat Comm 2023



Protein-genetisk medisin-respons avdekker terapimal ved

myelofibrose
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Wildschut et al. Nat Comm 2023



Day 7 bosutinib
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Responseevaluering som leder til
endring i behandling er basert pa
tumor-mengde malt etter
maneder med behandling.

Dynamiske prosesser i
kreftcellene som ligger bak
terapi-responsen er for oss
ukjent (black box).

e -
.
L2

Kan intracellulzer signalering
avdekke manglende respons i
lppet av dager, og tillate oss
hurtig tilpassing av behandlingen
til noe som virker? |

l Cecilie Rygh 2021

18F-FLT PET CT




MPN-karakterisika

«Problemet med a lytte til kroppens signaler, er at
man hgrer sa utrolig mye. Og det meste er uten

noen som helst betydning.»

Ingvar Wilhelmsen
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Immunotherapies
Interferon (IFN)

develop CAR T-cells for MF, targeting the mutated cell surface
protein mutCALR (mutated Calreticulin) on the malignant cells.
mutCALR is found in 25% of all cases of MF and represents an
excellent potential target for CAR T-cells.






Navitoclax Added to Ruxolitinib Improves Spleen Volume and
Symptoms in Myelofibrosis

phase 2 REFINE trial (NCT03222609), treatment with navitoclax
patients had a > 1 grade reduction in BMF from baseline. plus ruxolitinib (Jakafi) led to an improvement in bone marrow

Moreover, 22% patients had complete resolution of BMF. Thefibrosis (BMF) and reduction in variant allele frequency (VAF) in
median time to BMF reduction was 12.3 weeks (range, 12.1- patients with myelofibrosis (MF) who progressed on or had

24.1). Five of 14 evaluable patients showed a VAF reduction $YPoPtimal response with prior ruxolitinib monotherapy.
50% for driver gene mutations. The molecular responses to Viedian overall survival (OS) was not reached (NR) in patients
navitoclax/ruxolitinib occurred as early as 12 weeks into who had at least 1 grade improvement in BMF vs those without

treatment. at 28.5 months (95% Cl, 19.6-NR; P<.01). Similarly, median OS

was better in those with 20% or greater reduction in VAF vs
without (NR vs 28.5 month, respectively; P = .05). No deaths
were observed in patients with either BMF improvement or
VAF reduction.

Passamonti F, Foran JM, Tandra A, et al. 237 The combination

of navitoclax and ruxolitinib in jak inhibitor-naive patients

with myelofibrosis mediates responses suggestive of disease

modification. Blood. 2022;140 (suppl 1): 583-585.

doi:10.1182/blood-2022-157949

Results for the secondary end points showed that 28% of

Pemmaraju N, Garcia J, Potluri J, et al. Addition of navitoclax to ruxolitinib mediates
responses suggestive of disease modification in patients with myelofibrosis previously

treated with ruxolitinib monotherapy. Presented at: American Association for Cancer
DAaca=re, W IAACD)Y 9099 Aviarr I MMantimea:s Avveil O 14 279099 Nlawar Nvlaname ITA Alctkvacdk I D1NO /



| Cytopenias
Vascular Events 'S MF> ET/PV

« PV/ET to MF : Anemia

* Counts matter « MF, 75%
« Can be . * Transfusion

unrecognized Baseline Health dependant, 25%

Age/Medicines TPN, 30%
Comorbidities

: Splenomegaly
p
S MF> ET/PV

PV/ET to MF
PV/ET to AML
MF to AML

? 2nd MDS

Pain not always a
function of size

MPN Symptoms
MF>PV>ET
Multifactorial
Some ET/PV > MF
Cytoreductive treatment
frequently not effective




Bone Anatomy

Spongy bone Blood vessels in
(contains red bone marrow
marrow)

Blood stem
cell

®

White blood cells

Platelets
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LYMPHOMA abnormal mutation (change) in a stem cell in the bone marrow. The change leads to

' LEUKEMIA & Myeloproliferative neoplasms (MPNs) are types of blood cancer that begin with an
SOCIETY”® an overproduction of any combination of white cells, red cells and platelets.

Essential Thrombocythemia

Essential Thrombocythemia (ET) Is a rare blood disease in which the bone
marrow produces too many platelets. High numbers of platelets may lead
to a thrombus, a blood clot that forms in a blood vessel.

Myelofibrosis

Myelofibrosis (MF) Is a rare disorder in which abnormal blood cells and
fibers build up in the bone marrow. Is one of a related group of blood
cancers known as “myeloproliferative neoplasms (MPNs)” in which bone
marrow cells that produce blood cells develop and function abnormally.

Polycythemia Vera

Polycythemia Vera (PV) Is one of a related group of blood cancers known
as “myeloproliferative neoplasms” (MPNs). Too many red blood cells are
made in the bone marrow and, in many cases, the numbers of white blood
cells and platelets are also elevated.




roliferative neoplasms (MPNs) are types of blood cancer that begin with an
1al mutation (change) in a stem cell in the bone marrow. The change leads to
production of any combination of white cells, red cells and platelets.

. are blood disease in which the bone
& High numbers of platelets may lead
s in a blood vessel.

_='in which abnormal blood cells and
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The 3 steps of MF management

MF Step 1 MF Step 2 MF Step 3

/ DIAGNOSIS \ / PROGNOSIS \

Calculate on:
PMF: https://pmfscorescalculator.com
SMF: https://mysec-pm.eu

Collect info on:

CBC, serum LDH
Spleen & symptoms
BM features, fibrosis grade Assess & Categorize
Driver genes status
Myeloid gene variants

Cytogenetic analysis Low risk

Apply Non-low risk
ICC/WHO

k 2022 criteria / \ /

Legend: BM= bone marrow; CBC= complete blood count; FEDR= fedratinib, HU= hydroxyurea; ICC= International Consensus Classification; JAKis= JAK inhibitors;

=lactate dehydrogenase; MF= myelofibrosis; PEG-IFN= PEGylat: ; i rosis; SCT= stem cells transplantation; SMF= secondary myelofibrosis;
MWorld Health Organization. qﬂﬁgﬂ&@gg&@g%ﬁﬁhﬁ’
Barbara Mora Blood 2023




STORE
MEDISINSKE
LEKSIKON

klon

Klon er en ansamling av molekyler eller celler som alle
skriver seg fra én enkelt utgangscelle.

Alle cellene i klonen er genetisk identiske med denne
opphavscellen, det vil si at de har akkurat det samme
arvematerialet.

Cellekulturer (kloner) som hver skriver seg fra en
enkelt utgangscelle, kan lett fremstilles i laboratoriet.












EHA CRTH

CLINICAL RESEARCH TRAINING IN HEMATOLOGY
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CLINICAL RESEARCH TRAINING IN HEMATOLOGY

RD-PACE followed by Darakd vs p

araKd as salvage treatment in multi
early relapse (<12 months)

following first-line treatment with a
transplantation

ple myeloma patients with
utologous stem cel|

A randomized controlled phase Il trial

PD <12 months post ASCTH 2 x KD-PACE
Age > 18 years
ECOG 0-2

Not refractory to .
daratumumab or karfilzomib

i Darakd
Normal cardiac function
GFR >30

n=125

Hanne Marie Norseth

.



EHA CRTH

CLINICAL RESEARCH TRAINING IN HEMATOLOGY

-
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Irini Ktoridou- VaIen -
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EHA'CRTH
Ekstra prgver og biopsier ved klinisk utpraving:

“Etisk rettferdiggjering viser til prosessen a etablere en moralsk
posisjon ved a presentere tilstrekkelig begrunnelse”

* Min mening

* “Familie og venner-testen” Family and friends test”

e “Key Opinion Leader” mening

 Studiegruppe diskusjon (spesialister) Study group discussion
* Pasient, brukerrepresentanter sin involvering

Levit LA et al.J Clin Oncol 37:2368-77



cuacrTy  INVOlvering av pasienter og brukergrupper

CLINICAL RESEARCH TRAINING IN HEMATOLOGY

Generere innsikt og
strategisk planlegging

Kliniske planer,
studiedesign og
evalueringsverktgy

Klinisk praksis,
stgtteprogram og o
riskostyring

Pasient

Regulatorisk, involvering

markedtilgang,
behandlings-
retningslinjer

Studiegjennomfering

Kommunikasjon,
promotering og
publikasjon

(hternational Society for Medical Publication Professionals



Welcome to the

Nordic AML Meeting 2023
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Kjerne-anatomi

Anatom i
of the y Chromatin

Nucleus Nucleolus

Endoplasmic
Reticulum

Figure 1

micro.magnet.fsu.edu



Celle-anatomi

PLASMA
MEMBRANE

IBOSOMES

www.visiblebody.com



Extracellular

Peripheral Cellemembranen fuid

Plasma

Peribheral
protein
Filaments of
cytoskeleton
Cholesterol Phosphoglyceride
molecules Cytoplasm

www.pharmacy180.com




Hypotese: det er cellene som mangler som gir de vanlige

nasa.gov



Hva skjer innen forskning pa blodkreft?



YoungEHA sesjon 8. juni 2023 vil handle om:

e cellealdring og celledgd

* signalering, hormon- og cytokin-kontroll
* transkripsjonell kontroll

* mikrobiom/infeksjonssykdommer



STORE

norske — mikrobiom — definisjon

* Mikrobiom eller mikrobiota er den samlingen av alle mikroorganismer
som lever pa indre og ytre overflater hos mennesker, dyr, planter og

sopp.

* Mikrobiomet hos mennesker bestar av 500—700 forskjellige arter
mikroorganismer lokalisert til alle kroppens overflater og hulrom (all
hud, nese, munnhule, fordgyelseskanalen, urinveier og vagina.



Mikrobiomet og myelomatose
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Mikrobiomet og leukemi

Host genetic factors

DM
TS

Healthy .
microbiota ’ \ Dysbiosis
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Mikrobiomet og CAR T

Chimeric antigen receptor

Tryptophgn metabolites /,
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YoungEHA sesjon &. juni 2023:

e cellealdring og celledgd

* signalering, hormon- og cytokin-kontroll
* transkripsjonell kontroll

* mikrobiom/infeksjonssykdommer
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NoRske — Transkripsjon

* Transkripsjon er ein biologisk prosess der det blir laga ein RNA-
kopi av ein gensekvens (DNA) som kodar for eit protein. RNA-
kopien blir kalla mRNA (forkorting for messengerRNA pa
engelsk) eller bodbringar-RNA.

* Her: Kontroll av transkripsjon



Transkripsjonell kontroll og leukemi

PROTEIN




YoungEHA sesjon 8. juni 2023 vil inkludere:

e cellealdring og celledgd

* signalering, hormon- og cytokin-kontroll
* transkripsjonell kontroll

* mikrobiom/infeksjonssykdommer



Signalering —
signalformidling i
celler

Signalformidling er prosessen
for mottak og videre
bearbeiding av signaler som
en celle mottar fra andre
celler.




Sighalering

Tid
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Kryss-tale




% 18F-Fluorothymidine PET CT

#+  Day 7 bosutinib
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Ved aggressiv blodkreft: Var
kunnskap om de dynamiske
molekylzere mekanismene bak
terapirespons er en «black box»,
noe som umuliggjgr meningsfull
responsevaluering og dermed
ferer til behandling som er
justert og tilpasset for lite og for
sent.
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@kt fosforylering av ERK 1/2 de fgrste 24 timene etter start av kjemoterapi hos
halvparten av pasientene

Benedicte Tislevoll  Acute myeloid leukemia, de novo, fit for intensive therapy

Pre-treatment

24 hours Healthy donor

PERK 1/2

L

min max

@kt fosforylering = gkt signalering

Tislevoll B et al. Nat Comm 2023



Machine learning by Self Organizing maps (SOMs) -

FlowSOM

Linear regression

Cluster analysis A
-4 4
* Xe.
x .
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32 AML patients

Self Organizing map (SOM)
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FlowSOM: Van Gassen S, et al Cytometry A. 2015

LASSO regresjonsanalyse:

Modelvalg samtidig som regresjon: selection (finding most
relevant variables) at the same time as regression: Signallering
som forutser overlevelse? pERK1/2 ved 24 timer behandling.
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Nello Blaser, Univ of Bergen



Increase in pERK 1/2 during the first 24 hours of therapy predict low patient survival

Acute myeloid leukemia, de novo, fit for intensive therapy

Benedicte Tislevoll
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Tislevoll B et al. Nat Comm 2023



Kliniske studier?



Tara Helén Steinsland

Signalmolekylet CD37 er et lovende mal i presisjons Dowing, MSt |
behandling av akutt myelogen leukemi PhD fellow

Expression of CD37 and CD33 in Myeloid cells of

Myeloid Cell Relative metacluster abundance per patient AML ELN 2017 prognostic groups
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IMPRESS-Norway
Melfalankohorten

Emil Nyquist, hematolog, SIV HF, Tensberg

7: i :r Hypoplastisk hgy-risiko MDS og AML
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Irini Ktoridou-Valen

Actinomycin D treatment in patients with NPM-1
mutated AML and other
myeloid malignancies
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KlinBeForsk: CAR T CD37 mot AML med malbar
restsykdom som uttrykker CD37

Day 0 Day 10 Pretreatment Day of treatment

Remove beads, Thaw aliquot

. Elutriation and Quality
Leukapheresis » stimulation of » harvest, wash, » testing and » of product.

T cells with electroporation release. Infuse T cells
anti-CD3/CD28 with Radium-4 Potency iv.
Dynabeads mRNA testing.

E?;,’j;’,‘géwe @1x108cellsi.v.

0 3 x 108 cells i.v.
B0 1x10°cellsi.v.
B 2x10°cellsi.v.

Treatment
schedule
03

7 10 14 17 21 24 28 31 35 38 Day



