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(my definition of) personalized medicine

e Tumor characteristics Patient characteristics
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Basic principles of clinical pharmacology
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Fluoropyrimidines and DPD

Fluoropyrimidines: 5-fluorouracil (5-FU) and capecitabine
*  ~10-30% of patients develop severe (grade >3) toxicity
* This often results in hospitalization or suboptimal treatment
* ~1% of patients develop fatal toxicity

Dihydropyrimidine dehydrogenase (DPD)
* DPD plays a key role in fluoropyrimidine metabolism
* DPD deficiency occurs in 3-5% of the population
* Itis associated with highly increased risk of severe/fatal toxicity

Upfront screening for DPD deficiency and dose individualization
improves patient safety

Slides by Linda Henricks ooss, o7
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DPYD genotyping

Screening for DPD deficiency: DPYD genotyping
DPD deficiency often the result of polymorphisms in the DPYD gene
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DPYD variant
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Risk of severe toxicity!

DPYD*2A- —&
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Relative risk for overall severe toxicity
compared to non-carriers (95%Cl)

Lancet Oncol 2015

DPYD variant Amount of dose reduction
DPYD*2A 50%
c.1679T>G 50%
C.2846A>T 25%
c.1236G>A 25%
K
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Dutch DPYD Genotyping study 2015-2018

* Primary objective:
e To determine if the risk of severe (grade >3) fluoropyrimidine-related toxicity is decreased by upfront DPYD
genotyping and dose individualization of fluoropyrimidine treatment.

no DPYD
variant (~95%)

A 4
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Dutch DPYD Genotyping study 2015-2018

Patients who intended to start fluoropyrimidine-based chemotherapy (all regimens)
Followed for toxicity during entire treatment
Severe toxicity defined as CTC-AE grade >3

Toxicity compared:
* Between DPYD carriers and wild-type patients in the study
* With a literature cohort (DPYD carriers treated with full dose) derived from published meta-analysis
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Dutch DPYD Genotyping study 2015-2018
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Publication

DPYD genotype-guided dose individualisation of > ®
fluoropyrimidine therapy in patients with cancer: .
a prospective safety analysis

Linda M Henricks*, Carin AT C Lunenburg®, Femke M de Man”, Didier Meulendijks, Geert W | Frederix, Emma Kienhuis, Geert-Jan Creemers,
Arnold Baars, Vincent O Dezentjé, Alexander L T Imholz, Frank J F Jeurissen, Johanna E A Portielje, Rob L H Jansen, Paul Hamberg, Albert | ten Tije,
Helga ] Droogendijk, Miriam Koopman, Peter Nieboer, Marléne HW van de Poel, Caroline M PW Mandigers, Hilde Rosing, Jos H Beijnen,

Erik van Werkhoven, André B P van Kuilenburg, Ron H N van Schaik, Ron H J Mathijssen, Jesse ] Swen, Hans Gelderblom, Annemieke Cats,
Henk-Jan Guchelaar, Jan H M Schellens

Lancet Oncol 2018 ool
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Consequence = recommendation EMA 2020

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

30 April 2020
EMA/229267/2020

EMA recommendations on DPD testing prior to treatment
with fluorouracil, capecitabine, tegafur and flucytosine

EMA has recommended that patients should be tested for the lack of the enzyme dihydropyrimidine
dehydrogenase (DPD) before starting cancer treatment with fluorouracil given by injection or infusion
(drip) or with the related medicines, capecitabine and tegafur.

14



SPRING
CONFERENCE

DPD NOW study (currently ongoing)

The previous DPYD study was mainly m Leading Edge

done in Caucasian cancer patients.

However, the incidence of these
polymorphisms varies significantly
among ethnicities 2>

Therefore, a study in patients of NOn-
Western descent started last year and
is currently including patients.
https://clinicaltrials.gov/ct2/show/NCT
04300361

The Missing Diversity in Human Genetic Studies

Giorgio Sirugo,’%5" Scott M. Williams,?%" and Sarah A. Tishkoff®#.6.*

Department of Systems Pharmacology and Translational Therapeutics, Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA 19104, USA

ZDivision of Translational Medicine and Human Genetics, Perelman School of Medicine, University of Pennsylvania, Philadelphia,

PA 19104, USA

“Department of Genetics, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA 19104, USA

4Department of Biology, School of Arts and Sciences, University of Pennsylvania, Philadelphia, PA 19104, USA

“Departments of Population and Quantitative Health Sciences, and Genetics and Genome Sciences, Cleveland Institute for Computational
Biology, Case Western Reserve University, Cleveland, OH 44106, USA

SAll three authors contributed equally

*Correspondence: giorgio.sirugo@pennmedicine.upenn.edu (G.S.), smw154@case.edu (S.M.W.), tishkoff@pennmedicine .upenn.edu (S.A.T.)
hitps://doi.org/10.1016/].cell.2019.02.048

The majority of studies of genetic association with disease have been performed in Europeans. This
European bias has important implications for risk prediction of diseases across global populations.
In this commentary, we justify the need to study more diverse populations using both empirical
examples and theoretical reasoning.
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More examples of pharmacogenetics in oncology

Other polymorphisms may also result in drug related toxicity;
e.g.:

* TPMT*2/*3 in 6-MP
e UGT1A1*28 in irinotecan
* CYP3A4*22 in sunitinib/pazopanib

and therefore dose reductions may be required/useful
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Pharmacogenetics is not only relevant for toxicity

Tamoxifen is a pro-drug of endoxifen
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Endoxifen formation depends on CYP- Tamoxifen
mediated conversion in the liver
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If SNPs lead to a lower CYP2D6 activity 4-OH-
#purplg arrows) less endoxifen will be Tamoxifen
orme
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Tamoxifen/endoxifen

Screening for CYP2D6 ﬁoglmorphisms may help to explain why the threshold
ed...

for efficacy is not reac

Threshold set at ~16 nM for endoxifen

OO EOFR T TI0NT BGEd St
[ | Trial/Studie Bloed GEMO
[] 25-OH Vit. D Bloed |66
| Endoxifen Bloed 13.20 B
|| Tamoxifen Bloed 185.00
EreEToRg T ToEp o
CYP2D6 *1/°4: 1 actief, 1 inactief allel.
CYP3A4 *1/*1: 2 actieve allelen.
Interpretatie (Hurkmans):
1. intermediair metabolizer CYP2D6
2. normaal metabolizer CYP3A4
...... --» subtherapeutische spiegel endoxifen (=13.20) mogelijk tgv 1.
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Conclusions

Pharmacogenetics may help to:

- Predict toxicity
- Obtain an adequate systemic exposure

Therefore, pre-emptive genotyping, using a DNA profile may to
help to further optimize the dose of oncologlcaILdrugs
potentlally resulting in less side-effects and a higher efficacy
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Thank you for your attention

L ‘-'~"""'l i t.l | ‘If.,;!,h..h- i M 18 i |
.m.n..I..'-t-léiarltl'"ﬁi'lillilili‘i\i‘nli‘ (LR D -

A

~
&

/ |\ RPOG- Personalized Medicine Group

oooooooooooooooooooooooooooooooooo

Rotterdam

21



