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Hvis det ikke var for-stor variabilitet
mellom pasientene,-ville medisin
vært en eksakt vitenskap og ikke en
kunst.

Sir$William$Osler
Johns$Hopkins$School$of$Medicine

Baltimore$1892



Human&genome&– what&does&our&genes&do?



Variation :)1)per)mille)or)6010)millions)small differences
that together constitute our

individual genetic �make.up�

Nature,)437:)1241042,)2005)– reproduced)with)permission



�The$normal$is$the rarest$thing in$the world�
! Vi$er$alle$unike

• ~10$millioner$SNPer skiller$2$individer$
fra$hverandre

• 30$– 80$SNPer er$tilstrekkelig$til$å$
identifisere$et$individ

• SNPer arves$i$blokker$som$kalles$
haplotyper
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Source:(Hayden,(E.C.,(Nature ,(507((294;295),(2014



Evidence(based,vs,tailored,medicine



• Hver pasient sin+sykdom
• En sykdom i hver pasient
• Alle observations+er n=1
• Utfordrer sykdomsklassifikasjon
og diagnosesystemer

Utfordring+med+individualisert+medisin
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Framtid(i(molekylærmedisin

• Kjenne(alle(sykdomsgener
• Kunne(diagnostisere(feil(i(alle(disse(
(dog(uten(at(det(nødvendigvis(finnes(
behandling)
• Ha(mulighet(til(å(iverksette(
forebyggende(tiltak
• Koble(spesifikk(diagnostikk(med(
målstyrt(og(individuell((behandling
• DETTE(HAR(ALLEREDE(STARTET(I(
KREFTBEHANDLING

©(SC IENCE ( SHAPED



• Internasjonal utvikling
• Forventning
• Kan bli dyrt,6eksklusivt og bare6
tilgjengelig i rike land
• Gradvis og asynkront
• Betalingsvilje og
prioriteringsspørsmål
• Presendens

Dyrt6og6eksklusivt?

©6SC IENCE 6 SHAPED



..Eller&investering&i&fremtidig&pasient2
nytte&og&bedre&helseøkonomi?

• Behandling&rettet&mot&årsak&i&hver&
enkelt&pasient
• God&behandlingseffekt&hos&de&man&
behandler&og&dermed&god&effekt&av&
”investeringen”
• Ikke&behandle&pasienter&som&man&
vet&ikke&vil&ha&effekt&2unngår&
bivirkninger,&falske&håp&og&sparer&
kostnader
• Kostnadseffektive&intervensjoner&i&
livsstil&i&riskogrupper
• Forskning&og&utvikling&som&foregår&i&
dag&kan&gi&fremtidig&pasient2nytte&og&
mulig&helseøkonomisk gevinst

©&SC IENCE & SHAPED



• Internasjonal+utvikling+– ønske+om+
nasjonale+tilbud

• Krever+infrastruktur+og+ekspertise

• Kunnskap+om+særskilte+genetiske+
risikofaktorer+for+norsk+befolkning

• Prising+viktig+faktor+–Pris+per+pasient+
opp+når+mengden+pasienter+går+ned+pga
stratifisering,+men+god+effekt+på+de+som+
behandles.+Samtidig+ikke+ta+ut+hele+
innsparingen+i+økt+pris,+dvs balanse.

• �Utgifter� til+medisinisk forskning+innen+
dette+fagområdet+kan++sees+som+
investeringskostnader+i+et+
helseøkonomisk perspektiv

Investeringer+i+skreddersydd+medisin?
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Hva$kan$gjøres$nå?

• Industrien:
• ”One7drug7fits7all”$forlates
• Companion$diagnostics
• Stratifisering

• Offentlig$sektor:
• Standarder$for$individbasert$
behandling
• Bekreftende$undersøkelser$og$
helseøkonomi
• Biobankmaterialer og$helsedata$7
rask$validering$av$nye$tester
• Kvalifiserte$avgjørelser$med$
bakgrunn$i$klinisk$effekt,$
pasientnytte$og$god$samfunns7
og$helseøkonomi

©$SC IENCE $ SHAPED



Skreddersydd(
medisin(og(individ/
tilpasset(
kreftbehandling



Uncontrolled cell growthMutation

Breach of boundaries

©6SC IENCE 6 SHAPED



Heterogeneity

Few,mutations

Many,mutations

©,SC IENCE , SHAPED
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Hematology*pipeline*project:*Taskén /*Munthe /*Tjønnfjord
&*Schjesvold /*Frigessi groups*/*NORDOPENSCREEN
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Iterative)
learning

(…)

Personalized
therapy

New
therapy

Sample

Omics

Single)drug or)combination
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www.openscreen.no



Automated)workstation_1



Automated)workstation_2



Method'– drug sensitivity screens

384$assay( and
compound

plates

Compound
administration

Adding assay
reagents or$cells
to$compunds

Incubation Detection
readout

Data$output Data$analysis

Library No$of compounds Description
Sigma$LOPAC1280 1$280 Library$of$pharmacologically$active$compounds.$
Prestwick 1$280 Collection$of$FDA$approved$drugs

SelleckChem 384 Cambridge$Cancer$Compound$Library,$Collection$of$cancer(
targeted$compounds

SelleckChem* 193 Known$kinase$inhibitors
Biomol* 80 Known kinase inhibitors
Biomol* 80 Bioactives
Enzo$ 477 Target$and$Pathway$Libraries

Tocris$Biosciences 1$120 Tocris Tocriscreen Mini,$selection$of$biologically$active$
compounds

SelleckChem 1$650 Bioactive Compound Library
PPI$library ~1200 Protein$protein disruptors
ChemBioNet ~17000 Diversity$collection
Enamine ~28500 Diversity collection
Chembridge ~18000 Diversity collection Anne$Jorunn$Stokka



www.biooncology.com



We will develop a+fast+approach to+
assist+clinical decisions
in+individualized cancer+therapy

Pipeline'for'individually'tailoring'new'
treatments'for'relapsed,'intractable'chronic'
lymphocytic'leukemia'and'multiple'myeloma



Chronic lymphocytic leukemia (CLL)
• B"cell cancer

• Most"common leukemia in"the Western"world
5 accounts for"~40%"of all"adult"leukemias

• Median"age"at"diagnosis:"72"years

• A"slowly progressive"disease
VashiDonsk ,"Wikipedia

Multiple5Myeloma5(MM)

Nephron","Wikipedia

• Plasma"cell neoplasm

• Accounts for"10%"of all"haematologic malignancies

• Median"age"at"diagnosis:"66"years

• Improved 5"year survival,"but still"incurable



Cy:$cyclophosphamide,$Vel:$Velcade2$Dex:$Dexamethasone
MPT:$Melphalan,$prednisone,$thalidomide

Thal:$Thalidomide2$Dex:$Dexamethasone2$Len:$Lenalidomide

Chemoimmuno=therapy.$FCR$=$fludarabin$+$cyclophosphamide,$BR$
=$bendamustine$+$rituximab,$CR$=$chlorambucil$+$rituximab
Signal$pathway$inhibitors$=$ibrutinib$(Bruton’s$kinase$inhibitor),$
idelalisib$(PI3K$inhibitor),$fostamatinib$(SYK$inhibitor)
mAbs$=$anti=CD20$antibodies$rituximab,$ofatumumab,$obinutuzumab$
and$anti=CD52$antibody$alemtuzumab
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Ludvig A.,Munthe



Presentation*name*or*
name*of*the*guest dd.mm.yyyy 32

Sigrid*Skånland*/*Anna*Ribes*/*Johannes*Landskron*/**Ludvig*A.*Munthe



SYK$Inhibitors$Reduce$CLL$
Proliferation

Parente'Ribes,-Skånland,-Bürgler-et#al,-2016,-Haematologica



Rag2%/% zebrafish
(48h2post2fertilization)

in#vivo#chemical2screen

Patient2blood2or2BM2sample

Leukemic2cell2lines2(Jurkat,2etc)

Zebrafish2xenotransplantation2as2in#vivo#screening2platform2for2hematopoietic2malignancies

CM%DiI,2GFP2or2dsRed2
labeled2cells



Integrate(heterogeneous(data(from(
pFLOW analyses(
and(drug(sensitivity(screens
in(order(to(predict(patient(responses

«



Multiple(iterations(of
modeling,(predictions(

and(testing(
Bone%marrow%sample
Diagnosis,(relapse(s)

Rapid&feedback&to
clinician&<72&hrs

Short9term(goal:
Personalized%treatment

Improving*cancer*treatment*through*personalized*medicine*and*iterative*learning*

Integration&of&large&and
heterogeneous&datasets

Understand&cancer&drug
response&mechanisms

Modeling%of%cancer%in#vivo

Mouse Zebrafish

Transcriptome Sequencing

Phospho?flow
cytometry

Pooled
shRNA screen

Molecular%profiling

Rapid%drug%profiling%ex#vivo

Long(term(goal:
Implementation%of%new%therapy



Protokoll'– individualisert'
behandling



Pipeline'for'individually'tailoring'new'
treatments'in'hematological'cancers'7
Heterogeneous*data*integration,*modeling*cancer*cell*signaling*
pathways*and*testing*treatment*strategies*by*cancer*drug*
sensitivity*screening*and*patient8derived*xenografting to*
support*clinical*decisions*on*individualized*treatment



Cancer'Drug'Sensitivity'Screening'1 Utfordringer

• Liste med'legemidler som kan virke,'evt kombinasjoner som
kan gi synergi

• Støtte kliniske beslutninger om'individualiserte
behandlingsvalg

• Lister'med'legemidler som kan være fra 20'til 400'
legemidler i bruk eller i utvikling

• “Off1label” bruk,'ukjente interaksjoner
• Randomiserte studier'vil teste'algoritmen for'utvalg av
legemidler,'ikke de'enkelte legemidler

• Internasjonale konsortier for'å aggregere data'om'hvert
enkelt legemiddel?'– “Basket'design?

39



SKREDDERSYDD MEDISIN vil-føre-til-en-
redefinisjon-av-begrepet-”evidens(basert-
medisin” siden-det-ikke-bare-vil-være-mulig-
å-bestemme-om en-behandling-har-effekt-
men-også-hvem som-har-nytte-av-
behandlingen.



Kjetil'Taskén group
NCMM,'UiO/OUH

K.G.$Jebsen Inflammation
Research$Centre



Prosjekt)team
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