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The aim of this thesis was to clarify the role of a number of potential factors in the clinical 

pharmacology and pharmacogenetics of pyrimidine antagonists related to the occur-

rence of side effects.

To date, the impact of genetic testing in clinical practice is only minor and mainly re-

stricted to patients with specific pharmacogenetic syndromes, such as dihydropyrimidine 

dehydrogenase deficiency. In the near future, possibly as a result of further development 

of micro-array techniques, a process of tumor “chemotyping” might precede drug dosing. 

Based on germ-line DNA polymorphisms combined with tumor specific mRNA or protein 

expression patterns, individualization of chemotherapy may become daily practice. Pre-

diction of non-responders can prevent unnecessary treatment and save treatment costs, 

but far more large clinical trials are needed to elucidate, optimize and validate such an 

approach.

In the mean time, a 1-2% prevalence of dihydropyrimidine dehydrogenase deficiency in 

the population can not be fully ignored in relation to the high number of patients that 

are each year treated with 5-fluorouracil. A Number Needed to Genotype in the range 

of 50-100 patients to prevent one serious event has so far been considered as too high 

to justify routine screening, due to high costs of current screening methods. However, a 

Uracil Challenge Test, as proposed in this thesis, may be an effective approach for routine 

pre-chemotherapy dihydropyrimidine dehydrogenase phenotyping at reasonable cost. 

Very preliminary results of this approach at least indicate that further research in a larger 

number of previously characterized, partially dihydropyrimidine dehydrogenase deficient 

patients is warranted to establish the sensitivity of this method. In the near future, the 

use of LC-MS/MS techniques in stead of standard HPLC for analysis of uracil may even 

minimize sample preparation and increase sample throughput time.

With respect to gemcitabine, a small impact of the cytidine deaminase A79C genotype 

on the pharmacokinetics was observed. The current findings, however, do not exclude the 

A79C polymorphism from a larger panel of factors that together determine the interindi-

vidual variation in gemcitabine pharmacokinetics. We calculated that at least 120 patients 

are needed to elucidate the exact role of the A79C polymorphism for gemcitabine phar-

macokinetics. Since, recently, a number of new polymorphisms in the cytidine deaminase 

gene have been discovered, a combined analysis of all known polymorphisms in relation 

to gemcitabine pharmacokinetics may be needed to establish the impact of genetic 

factors on cytidine deaminase mediated gemcitabine catabolism more precisely.

We observed that in tumor cell lines gemcitabine causes radiosensitization by specific 

interference with homologous recombination, while non-homologous end-joining and 

base excision repair are unaffected. It is however yet unclear which step in the pathway of 

homologous recombination is inhibited. Based on current results, it was speculated that 
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gemcitabine might interfere with the DNA polymerization step in homologous recombi-

nation, thereby halting the process. This has to be established experimentally. Based on 

current and previous in vitro data, we hypothesized that gemcitabine may be a tumor-

selective radiosensitizer. This, however, has so far not been confirmed in current clinical 

trials investigating gemcitabine induced radiosensitization in locally advanced non-small 

cell lung cancer. In recent phase I/II clinical trials the feasibility of gemcitabine/radiation 

therapy has been shown with potential interesting results. Additional clinical trials are 

warranted to assess the long-term efficacy and safety of gemcitabine in combination with 

other chemotherapeutic agents and radiation therapy.

Regarding the impact of a number of non-inherited factors on pyrimidine antagonist 

chemotherapy, this thesis showed that hepatic replacement due to liver metastases with 

concurrent mild to moderate elevations in liver function tests has minor impact on the 

pharmacokinetics of 5-fluorouracil. The dihydropyrimidine dehydrogenase activity in 

liver metastases appears largely to compensate the dihydropyrimidine dehydrogenase 

activity of replaced liver tissue. As a result, 5-fluorouracil dose reduction should not be 

performed as a standard procedure in patients with liver metastases, accompanied by 

mild to moderate elevations in liver function tests. Since, no patients with CTC grade 4 

disturbances in liver function tests were included in the study, it is still unclear whether 

dose reduction may be needed in this subgroup. 

The last issue explored in this thesis, is the pharmacokinetic interaction of gemcitabine 

and epirubicin. Both drugs appear not to interact with respect to plasma pharmacokinet-

ics. This implicates that schedule optimization procedures to improve efficacy may include 

variations in the order of drug administration (gemcitabine before epirubicin or the 

reverse) without consequences for pharmacokinetics. However, the use of this anticancer 

drug combination has been terminated based on phase 3 trial results. Progression-free 

survival, overall survival, response rate, and quality of life were not different between the 

gemcitabine-epirubicin and gemcitabine-cisplatin combination, however, overall toxicity 

was more severe in the gemcitabine-epirubicin arm. Therefore, further exploration of this 

treatment schedule in non-small cell lung cancer is no current topic.




