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Contribution to mortality (%)

Barnededelighed (1.0-14.9 ar) i Europa
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Hvornar skal vi overveje et cancersyndrom?
Kun kreeft (e.g. TP53) (5-10%) Ukendt

(10%) Non-malign faenotype

Childhood cancer: Indication for genetic counseling 7=
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Villani; Lancet Oncol 2016 (3 cancercentre 1 USA og Canada)

Biokemi og billeddiagnostik for barere af TP53 germline mutation (=Li-Fraumeni syndrom)
11 ars opfelgning 1 prospektivt, observationalt studie

Helkrops MR skanning, mammografi, abdominal ultralyd, kolonoskopi, blod- og urinprever, klinisk kontrol
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0 1000 2000 3000 4000 5000
MNumber at risk (censored) Time sincecRagnosis (Gays)
Mon-surveillance 61 (0) 36(8) 17 (16) 5 {10) 0(5) 0(0)
Surveillance 42 (0) 22(19) 12(8) 5{7) 1{4) 0(1)

89 TP53 mutations berere 1 39 familier
Overvagning: N=59; 40 tumorer hos 19 patienter (+2 “falsk” negative)
Uden overvagning: N=49; 61 tumorer hos 43 patienter



Behandling ALL: Danmark og Norden blandt de bedste i verdenl!

| = ;ﬁmd Identiske resultater

- tos (DFS, OS, recidiv risik)

10 - Men:

S Ikke identisk kemoterapi

0 2 4 6 8 10
Follow-up time (years)

Numbers at risk
COALL 264 249 236 220 93 26

DCOG 655 625 502 345 190 33
NOI" en 1550 1307 892 487 127 0
UK 2533 2394 2198 1587 876 295

ALL
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Nyt Europaisk ALL konsortium

ALLTogether: 14 lande; 1400 pat. /ar

Hyppigt anvendte

Cytostatika til ALL Godkendt FDA

*Mercaptopurine
*Methotrexate
Prednisone
Dexamethasone
Cyclophosphamide
*Busulfan
Vincristine
Thioguanine
Cytarabine
*Asparaginase
Daunorubicin
Etoposide
Doxorubicin
Idarubicin
Fludarabine
*Imatinib
Clofarabine
Nelarabine
Inotuzumab ozogamicin
CAR-T (Tisagenlecleucel)
Blinatumomab
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Merkaptopurin (6 MP) doser under vedligeholdelsesbehandling af ALL
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Data fra NOPHO ALL92 MTX/6MP studiet
N=538 (28,000 registrations)

median —“

Mediant (mg/kvm):
6MP: 59.4

M: 61.3; F: 57.4 (P=0.006)
MTX: 15.4

M: 16,2: F: 14.6 (P=0.001)

MTX & 6MP doser er korrelerede
rs = 0.68 (P=0.000)

Dosis er ikke relateret til recidiv-risiko
(P>0.50 for bade 6MP og MTX)
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og England

== |

0,0

,DID | 20,00 | 40,00 50,00 | 80,00

10,00 30,00 50,00 70,00

20,00

Gennemsnitlig merkaptopurin dosis (mg/kvm)

| 100,00 | 12II:,DD

110,00 Schmiegelow, JCO 2003

Schmiegelow, JPHO 2014
Schmiegelow, PBC 2016
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DNA-TG:

*TG matcher normalt med C

‘Nar TG metylerer mismatcher TG
med with T (56-MeTGT)

*Mismatch repair er forgeeves, da
mismatch fortseetter, hvilket
medferer apoptose eller mutation (fx
C->T)
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Mismatch repair reducerer DNA kopifejl fra 600 til 0-3 per celledelmg
Oxygen Bi-allel MMR defekt: 600 mut/celledeling ( Tabori, Clin Can Res 2017)

Glutamate
DNA-TG
HGPRT IMPDH & GMPS /

Thio-GDP

Thio-GTP

Thiouric acid Mercaptopurme

Hgaj "first-pass-effect” i tarm og lever ) | Thio-IMP Thio-GMP

Biotilgeengelighed 5-95% (Mediant:16%

chmiegelow, J Ped Hematol Oncol 2014 (review) *Jacobsen, J Chromatogr B Analyt Technol Biomed Life Sci 2012



fmol TG/ug DNA

NOPHO ALL2008 DNA-TG studie

* 918 bgrn med ALL (7 Nordiske/Baltiske lande)

— __ 89% of 3]le der opfvldte inklusionskriterier

— 526 MRD-positive dag 29 Patients (n=918)
— 390 MRD-negative dag 29
— 2ingendag 29 MRD status Age at diagnosis (years) 4-2 (2-.9-7-3)
*  54ars EFS: 92.4% (40 recidiver) Sex
* |>10.000 blodprgve .
—__ Ery-TGN/-MeMP/-MTXpg, DNA-TGN Male 489 (53%)
*  Klinikeren kendte ikke resultaterne Female 429 (47%)
White blood cell count at diagnosis 9.2 (43-30.9)
(x10° cells per L)
o Risk group
186 patienter med 210 DNA-TG malinger Standard 549 (60%)
=0+ 10-fold interindividual forskel i DNA-TG )
Intermediate 369 (40%)
1000 +
Immunophenotype
_ B-precursor leukaemia 854 (93%)
0 . . I 9 ‘I
SDN edian. .. ll. . - \ .m‘ Lgont . I T‘CE" Ieukaemia 64 (?%}
“0 i med DNA-TG, =107 -
0 .,‘."" g L Dansk delkohorte; ~20 prgver/patient Dataaren {%} or median ('QR}
II,,"'l"'h Gennemsnitlig merkaptopurindosis 0.07 0.86
0 - ¢ Gennemsnitligt neutrofiltal 0.13 0.19

T T 1 1

0 50 100 150 Patient Nielsen, Lancet Oncol 2017



NOPHO ALL-2008 918 non-HR patienter (>10,000 blodprgver)
Risiko for recidiv ift DNA-TG niveauer under vedligeholdelsesbehandling
Antal malinger per patient: median N=9 (1-56)

104 —— 100 fmolfpg . .DNA-TGN

—— 200 fmol/pg ,mDNA-TGN
Positiv MRD day 29 ~ —— 400 fmol/pg ...DNA-TGN
n = 526, 31 recidiver T 4| — 8oofmol/ug,,DNA-TGN
Q
Recidiv specific 0 ‘é—
o 95% ClI oS |
Y
DNA-TG per 100° 0.723 0.572-0.913 | 0.0065 [
A2}
Alder ved diagnose 1.118 1.037-1.205 | 0.0035 |s
- E Da)rl24{} after
Kgn: Pige vs dreng 1.036 0.511-2.100 | 0.92 é 0
. 3
oy iagnose 1.001 0.998-1.005 | 056 | _ | | __ Years from diagnosis
2 Time-dependent mDNA-TG levels are re-calculated at time point of each event 1 2 3 4 5 6

28% reduktion i recidiv hazard (HR) per stigning i DNA-TG (100 fmol/ug DNA)

ALLTogether randomiseret studie: Dosis justering af vedligeholdelsesbehandling
efter graden af myelotoksicitet (traditionelt / kontroller)
eller strategi der gger DNA-TG

Nielsen, Lancet Oncol 2017



1 patient; 1 cancer; multiple organer; 25000+ gener; 100 mio varianter

CNS og perifer trombose S8 koma; PRES; kramper:;
Bledning S 'y Kognitive senfalger
f t‘ { Invasiv svamp
i
i

Hjertesvigt

Pneumocyster

Hypertension

Pankreatit

Nyresvigt/dialyse

Sveere leverdysfunktion
Hyperlipidemia

Knoglenekrose

Abdominal katastrofe

Microber

Gut-deriveret
infektion/inflammation

Anafylaksi Perifer neuropati, fx

Mavesmerter, obstipation

Gangbesveer
MyopaTi Tab af reflekser

|_Os‘reopeni/ frakturer




TOXICITIES BEING ADDRESSED (V) Schmiegelow, Lancet Oncol 2016 (konsensus definitioner)
Hypersensitivity to asparaginase V

Hyperlipidemia
Osteonecrosis (N ~1,000) V

Asparaginase-associated pancreatitis V Wolthers, Lancet Oncol 2017 (feenotype):; Haematology 2018 (genotyper)

Arterial hypertension

Posteror reversible encephalopathy syndrome V

Seizure V

Depressed level of consciousness V

Methotrexate-related stroke-like syndrome V

Peripheral neuropathy

High-dose methotrexate related nephrotoxicity Vv

Sinusoidal obstruction syndrome
Thromboembolism (N ~1,000) V

Invasive fungal infections v
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At risk:

1.0-9.9 years :
10.0-17.9 years :
18.0-45.9 years :

NOPHO ALL2008 kohorten:

1772 patienter med ALL; 1-45 years; 137 tromboser: Incidens 7.9%

Hazard ratio 10-17 ar:
Hazard ratio 18-45 ar:

Lunge trombo-emboli iseer ved alder >18 ar (12/20 cases) HR 11.6
CNS trombo-emboli TE iseer ved alder 10-17 ar (11/30)

4.9 (3.1-7.8)
6.1 (3.7-10.1)

p<0.0001
p<0.0001

HR 3.3

1192

274

1.0 1.5

Time from ALL diagnosis, years
1158 1057 1024 991
FFD ey

[ 219 210 202
226 147 138 130

25

Rank, Blood 2018

874 832
175 169
107 100
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Konklusioner/forudsigelser:
* 0.2% af nyfpdte er disponerede for cancer (CPS)

— Fremtidig national neonatal screening vil inkludere CPS

—

N

* Dyb feenotypering + genotypering vil generere personlig medicin dvs
bedre behandling; individualiseret dosering; reduktion af bivirkninger

International forskning far en tiltagende rolle

— lkke mindst for fase 1 og 2 behandling
— Rigshospitalet ITCC-medlem (innovative Therapy for Children with Cancer)

* Monitorering af medicinomsaetning gger effekt & reducerer toksicitet

e Personlig medicin mhp reduktion af senfglger vil

N
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spille en tiltagende rollle
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