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1. Briefly describe the project in a language understandable to non-scientists
(max. 100 words)
Metabolism of anticancer drugs is highly variable among patients. Therefore,
standardized dosing will cause insufficient treatment in rapid metabolizers
whereas patients with slow inactivation may suffer excessive side effects. In this
project we optimize dosing of anticancer drugs based on the genetics of the
patients and drug measurements throughout the treatment period and use this to
test if a novel combination of anticancer drugs can improve the prognosis of
patients with an adverse drug metabolism profiles.

2. Summarize the major findings of the project (max. 400 words)
Sample collection from Danish, Nordic and Baltic depertments progresses as
planned; we receive the weekly scheduled 80-100 patient samples for
thiopurine/methotrexate metabolites analyses, thiopurine methyltransferase
activity (TPMT) assay and genotyping. Laboratory analyses of these samples are
ongoing (so far 150,000 individual metabolite analyses). In parallel, our assays
for TPMT phenotyping and MTXpg have been improved to allow higher
throughput, precision and robustness. Additional clinical data from Danish
patients, as well as all patients on study with event (relapse or second cancer;
hematological data, and drug doses) have been collected by two medical
students (Maria Ebbesen and Tina Gerbek Pedersen) to be merged with toxicity
and survival data.
For the 6MP/thioguanine (6TG) combination therapy part of the study, M.D. Stine
Nygaard Nielsen has been affiliated full-time with the study since September
2013. For accurate dosing of thioguanine (TG) she has obtained approval for and
coordinated production with the British company Novalab for an oral suspension
formulation of TG. Moreover, Stine has contributed to a recently published review
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on ALL thiopurine/MTX maintenance therapy (2) and published a case report on
6MP 6TG combination therapy (3). High resolution exome-enriched single
nucleotide popymorphism analyses (Illumina Omni2.5 Human) has been
performed December 2014 for the first 800 Nordic/Baltic patients and awaits
bioinformatic analysis with linkage to drug metabolism and cure rates. A recent
Nature Genetics publication on the role of acquired NT5C2 mutations in ALL
relapse and thiopurine resistance has led to a cooperation with the American
authors, where the emergence of NT5C2 mutated ALL clones is backtracked and
correlated with thiopurine metabolic profiles. A postdoc (Kathrine Ask) now
working full time on this project has been employed at the laboratory since April
2014.
Preliminary analysis of pharmacological data has resulted in one published paper
(1) on the influence of 6MP dose and TPMT status on risk of second malignancy
and 4 manuscripts in preparation a) on the role of inosine triphosphate
pyrophosphatase (ITPA) polymorphisms in thiopurine disposition, b) on prediction
of post high-dose methotrexate hematological toxicity by thiopurine and
methotrexate metabolites (Sophia Detner), c) on role of TMPT variants in early
(ALL induction/consolidation) phase residual disease levels Emilie Brunner), and
d) effect of TPMT variants on post HDM toxicity. A full-time biostatistician is
affiliated with the study for the complex metabolite profiling. Finally, a
pregraduate medicine student (Maria Pærregaard) is affiliated with the project
working scientifically with MTXpg pharmacology.

3. Describe how the project has increased our knowledge of the prevention,
cause and/or cure for cancer (max. 150 words)
See above 2.
4. Outline how Nordic cooperation has added value to this project (max. 100
words)
Since acute lymphoblastic leukemia is rare, research in this heterogenous
disease requires access to large cohorts of patient treated according to identical
guidelines in order to get sufficient statistical power for hypothesis testing. The
Nordic/Baltic cooperation with common treatment protocols has not only added
to, but is essential for the cohort-based research strategy in this study (and
future studies). The present study is the so far largest clinical Nordic study on
acute lymphoblastic leukemia involving both children and adults.
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