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(my definition of) personalized medicine

• Tumor characteristics Patient characteristics
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= ‘Personalized medicine’



Basic principles of clinical pharmacology
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Factors influencing drug exposure
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Factors influencing drug exposure
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Fluoropyrimidines and DPD
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• 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

• It is associated with highly increased risk of severe/fatal toxicity

• Upfront screening for DPD deficiency and dose individualization 
improves patient safety
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DPYD genotyping
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Screening for DPD deficiency: DPYD genotyping
DPD deficiency often the result of polymorphisms in the DPYD gene



Risk of severe toxicity!
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Lancet Oncol 2015

DPYD variant Amount of dose reduction

DPYD*2A 50%

c.1679T>G 50%

c.2846A>T 25%

c.1236G>A 25%



Dutch DPYD Genotyping study 2015-2018
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• Primary objective:
• To determine if the risk of severe (grade ≥3) fluoropyrimidine-related toxicity is decreased by upfront DPYD

genotyping and dose individualization of fluoropyrimidine treatment.
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Dutch DPYD Genotyping study 2015-2018
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• 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



Dutch DPYD Genotyping study 2015-2018
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Publication
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Consequence→ recommendation EMA 2020

14



DPD NOW study (currently ongoing)
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The previous DPYD study was mainly 
done in Caucasian cancer patients. 

However, the incidence of these 
polymorphisms varies significantly 
among ethnicities →

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

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fclinicaltrials.gov%2Fct2%2Fshow%2FNCT04300361&data=04%7C01%7Ca.mathijssen%40erasmusmc.nl%7Cd45cd2b96355400e616508d8bc6944a3%7C526638ba6af34b0fa532a1a511f4ac80%7C0%7C0%7C637466507597467022%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eCMPIG6Yv1fdz8BXVwLhLr7Cg7k57dREPnBP5Fr3lA8%3D&reserved=0


More examples of pharmacogenetics in oncology

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

• TPMT*2/*3 in 6-MP
• 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
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Tamoxifen

ENDOXIFEN

4-OH-

Tamoxifen

Tamoxifen is a pro-drug of endoxifen

Endoxifen formation depends on CYP-
mediated conversion in the liver

If SNPs lead to a lower CYP2D6 activity
(purple arrows) less endoxifen will be
formed

https://www.google.nl/imgres?imgurl=https%3A%2F%2Fikpas-indiciainteracti.netdna-ssl.com%2Fapp%2Fuploads%2F2018%2F12%2Fliver-3026639_1920-e1546251148623-1024x691.png&imgrefurl=https%3A%2F%2Fikpas.nl%2Factueel%2Fnieuws%2Fgun-je-lever-rust%2F&docid=Pw3vtav5uv7AvM&tbnid=-zDt8sKsUSCETM%3A&vet=10ahUKEwioqrWa7bniAhU6wcQBHTWkDecQMwhZKAcwBw..i&w=1024&h=691&bih=747&biw=1536&q=lever&ved=0ahUKEwioqrWa7bniAhU6wcQBHTWkDecQMwhZKAcwBw&iact=mrc&uact=8


Tamoxifen/endoxifen

Screening for CYP2D6 polymorphisms may help to explain why the threshold
for efficacy is not reached…

Threshold set at    ̴16 nM for endoxifen
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DNA ‘passport’
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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 (oncological) drugs, 
potentially resulting in less side-effects and a higher efficacy
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Thank you for your attention
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