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 What is 5-fluorouracil? 

5FU Uracil Thymin 

FdUMP  Fluorodeoxyuridine-monophosphate 
FUMP  Fluorouridine-monophosphate 
DHFU  Dihydrofluorouracil 
TS Thymidylate synthase 
UMPS Uridine-monophosphate synthetase 
DPD Dihydropyrimidine dehydrogenase 

ÅPyrimidine analog 
 
ÅTarget: TS Ĕ only de novo 

source of thymidin 
 
ÅSystemic, unselective  

 
ÅBackbone of solid tumor 

chemotherapy since >50 
years (1962 by Roche) 
 
ÅNarrow therapeutic window 



Ĕ Toxicity 

Grade 3:  12% severe toxicity  
 (hospitalization) 
Grade 4:  4% life-threatening 
Grade 5:  1% lethal toxicity 

Mainly Gastrointestinal, dermatologic 
and blood/bone marrow toxicity  

n=303 Caucasian patients with 5FU therapy 

Ĕ Efficacy 



Ĕ Personalized Medicine 

ĚEfficacy  

BSA  
vs.   

[5FU plasma] 

Ě Safety  

U/UH2 ratio 



Ĕ Personalized Medicine 



Ĕ5FU toxicity kits today 
Exon 14 skipping mutation 



Splice mutation              Coding mutation, conserved functional site 

4 DPYD risk variants 

Ĕ54.5% of carrier developed severe toxicity  

ĔOR 7.8 (CI95 3.2-19.6), RR 4.1 (CI95 2.5-6.7)  

Ĕ25 % of severe toxicity can be predicted ? 



Targeted pathway approach 

previously investigated 
TS Thymidylate synthase 
MTHFR Methylene-tetrahydrofolate reductase 
UMPS Uridine-monophosphate synthetase 

not investigated in the context of 5FU  
MTHFD1  Methylene-tetrahydrofolate dehydrogenase 
MTR Methionine synthase  
MTRR Methionine synthase reductase 
DHFR Dihydrofolate reductase 
SHMT Serine hydroxymethyltransferase 
ATIC AICAR transformylase 
RFC-1 Reduced folate carrier  

 Ĕ Assess importance of variation in genes 
other than DPYD  

for the prediction of 5-FU toxicity 

Ĕ Genotyping of 17 polymorphisms in 13 
Genes in 300 patients 

Ĕ  Include clinical and demographical factors 
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Study population 

ω 300 patients receiving 5FU based chemotherapy 

 

ω Early onset gastrointestinal, dermatologic and blood/bone marrow 
toxicity (NCI CTCAE) was assessed 

 

ω Frequency of severe toxicity (prospective) = 14% 

ω Total number of severe toxicity cases: 48 
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Toxicity grade 
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Grade 3: severe toxicity 
Grade 4: life-threatening toxicity 
Grade 5: lethal toxicity 



coadministration of 
cisplatin/carboplatin 

increases risk of severe 
toxicity 

Clinical and demographical factors 

Model AUC P-value coeff 

PL 0.59 0.0000025 1.48 

Oxaliplatin3 0.57 0.0050 -0.67 

Folat3 0.54 0.09 -0.40 

Xeloda 0.51 0.60 0.15 

Sex 0.54 0.11 0.38 

Age 0.51 0.79 0.00 

average  ƎǊŀŘŜ җо toxicity (14%) 
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SNP univariate 
P-value 

coefficient 

TSER 0.93 0.02 

TSER_mod 0.56 -0.11 

TYMS_UTR 1.00 0.00 

TYMS_In1 0.93 0.02 

TYMS_In2 0.73 -0.07 

MTHFR677 0.45 0.14 

MTHFR1298 0.98 0.00 

MTHFD1 0.60 -0.08 

DHFR del 19bp 0.026 0.35 

RFC1 0.65 -0.07 

SHMT 0.46 -0.14 

ATIC 0.55 -0.10 

UMPS 0.051 -0.47 

ITPA 0.11 -0.57 

MTRR 0.98 0.00 

MTR 0.41 -0.17 

GGH 0.92 0.02 

Single polymorphism associations 

Significant associations of DHFR Intron1 19bp 
del polymorphism with toxicity 

0.00 

0.20 

0.40 

0.60 

Tox gr0/1 Tox gr2 ¢ƻȄ ƎǊҗо 

a
lle

le
 f
re

q
u

e
n

cy
 

DHFR 


