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Farmacogenetica
Heeft u uw DNA paspoort al?
Uitdagingen in de behandeling van SPMS
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Pharmacogenetics
DNA analyse om te 

verklaren/ voorspellen
hoe een patiënt reageert 

op geneesmiddelen

Personalized Medicine
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Medical need…
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Afbraak van geneesmiddelen…

RvS/Erasmus MC-2020  



6

Bloed

Lever  

Cytochroom 
P450 enzymen

RvS/Erasmus MC-2020  

Afbraak van geneesmiddelen…



7

Bloed

Bloed

Lever  

Cytochroom 
P450 enzymen

Afbraak van geneesmiddelen…



8

Bloed

Bloed

Lever  

Cytochroom 
P450 enzymen

Dosis 

Nierfunctie

Afbraakvermogen van 
de lever

Afbraak van geneesmiddelen…



9

Tijd
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Dosis

Ultra-Rapid metabolism

Slow metabolism

Dosis

5-7% van alle ziekenhuisopnames worden 
veroorzaakt door bijwerkingen op 
medicatie (Lazarou 1998; HARM rapport). 

Slechts 25-60% van alle geneesmiddelen 
blijkt effectief

Opname door 
de darm

Afbraak door 
de lever BIJWERKINGEN (ADRs)

SUBTHERAPEUTISCH

Therapeutisch venster

Afbraak van geneesmiddelen…
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Antidepressiva
Antipsychotica
Bètablokkers
Tamoxifen
Opiaten

Antistollingsmedicatie
(warfarine, acenocoumarol)

Antidepressiva
Clopidogrel 
Protonpompremmers

Oncolytica
Psychotrope medicatie
& heel veel andere 
medicamenten

Efavirenz
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Waar kan Farmacogenetica helpen?
Psychiatry: Antidepressants, antipsychotics CYP2D6, 2C19, 1A2, 3A4 40%
Cardiology: Clopidogrel CYPC19 15%

Metoprolol CYP2D6 40%
Statins SLCO1B1 (521T>C) 20%
Acenocoumarol, Fenprocoumon CYP2C9, VKORC1 20%

Oncology: Tamoxifen (breast) CYP2D6 10%
Capecitabine / 5-FU DPYD (*2A) 2-3%
6-mercaptopurine (ALL) TPMT 11% 
Irinotecan (colon) UGT1A1 15%

Neurology Carbamazepine HLA-B*1502 5-8% (Asians)
Clobazam CYP2C19, CYP3A4 20%
Clopidogrel CYPC19 15%
Lamotrigine HLA-B*1502 5-8% (Asians)
Phenytoin CYP2C9, CYP2C19 20%
Siponimod CYP2C9 1%
Valproate CYP2C9, CYP2C19, POLG 30%

Dermatology Azathioprine TPMT 11%
Pain Codeine, tramadol CYP2D6 40%
Internal Med Azathioprine (Crohns) TPMT 11%
HIV Efavirenz CYP2B6 5%

Abacavir HLA-B*5701 4%

RvS/Erasmus MC-2020  
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Antidepressiva
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Dosering naar CYP2D6 genotype

Bron: Stingl et al (2013) Mol Psychiatry
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Dosering naar CYP2D6 genotype

Bron: Stingl et al (2013) Mol Psychiatry &       KNMP Kennisbank
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Azathioprine
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Azathioprine en TPMT

Bron: Weinshilboum (2001) Drug Metab Dispos 29: 601-5

XO, xanthine oxidase; TPMT, thiopurine S-methyl transferase; HPRT, hypoxanthine 
phosphoribosyl transferase; IMP, inosine monophosphate; GMP, guanine monophosphate

Effectieve component:
remt lymphocyten
proliferatie

Dermatologie
Reumatologie
Ziekte van Crohn

ALL                     
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Azathioprine en TPMT

Bron: Weinshilboum (2001) Drug Metab Dispos 29: 601-5

XO, xanthine oxidase; TPMT, thiopurine S-methyl transferase; HPRT, hypoxanthine 
phosphoribosyl transferase; IMP, inosine monophosphate; GMP, guanine monophosphate

Hematologische toxiciteit:
Ernstige beenmerg 
suppressie

Dermatologie
Reumatologie
Ziekte van Crohn

ALL                     

Effectieve component:
remt lymfocyten
proliferatie
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0.3%

89%
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Azathioprine en TPMT

Bron: Weinshilboum (2001) Drug Metab Dispos 29: 601-5
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TPMT: genotype en enzymactiviteit

Meyling et al (2006) Nature Reviews Cancer              Shaeffeler et al (2004) Pharmacogenetics



26Bron: Coenen et al (2015) Gastroenterology

Doseren op geleide van TPMT genotype
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Doseren op geleide van TPMT genotype

Bron: Coenen et al (2015) Gastroenterology
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Siponimod
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Siponimod

Bron: Johnson et al (2011) Clin Pharmacol Ther - Farmacotherapeutisch Kompas

Metabolisme:

CYP2C9 (79%)

CYP3A4 (18%)
Inactieve metabolieten (M12, M17)
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Siponimod en CYP2C9 genotype

1 Gardin A et al (2018) Clin Pharmacokin 2  Jin Y et al (2018) Eur J Clin Pharmacol
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Siponimod en CYP2C9 genotype

1 Gardin A et al (2018) Clin Pharmacokin 2 Jin Y et al (2018) Eur J Clin Pharmacol
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Genotype-based dosing of Siponimod

RvS/Erasmus MC-2020; 1. Novartis Data on File (2.7.2 Siponimod Summary of Clinical Pharmacology Studies in multiple sclerosis; 
PopPK study); 2. SmPC Siponimod https://www.novartis.nl/medicijnen/mayzent; 3. Kappos L, et al. Lancet. 2018; 391:1263-73

• CYP2C9*3*3 subjects are contra-indicated for siponimod and have been excluded in Phase 3 trials 
due to expected significantly higher chronic exposure.2

• All subjects in the EXPAND trial received siponimod 2 mg maintenance dose irrespective of their 
genotypes3
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Genotype-based dosing of Siponimod

RvS/Erasmus MC-2020; 1. Novartis Data on File (2.7.2 Siponimod Summary of Clinical Pharmacology Studies in multiple sclerosis; PopPK study); 
2. SmPC Siponimod https://www.novartis.nl/medicijnen/mayzent; 3. Kappos L, et al. Lancet. 2018; 391:1263–1273. Bron: CYP2C9 allel 
frequenties Erasmus MC 2019 (n=1,653)

87,5%                                    11%                     0,4%

• CYP2C9*3*3 subjects are contra-indicated for siponimod and have been excluded in Phase 3 trials 
due to expected significantly higher chronic exposure.2

• All subjects in the EXPAND trial received siponimod 2 mg maintenance dose irrespective of their 
genotypes3
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Een DNA-uitslag….. 
En wat nu?
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“Here is my sequence …” 
(The New Yorker, 2000)

Dutch Pharmacy PGx working group:

Evidence-based  dosing guidelines
per genotype for > 120 drugs

Rating evidence: 1 – 4 (RCT)
Rating Clinical effect: A – F (death)

RvS/Erasmus MC-2020  





38

“Here is my sequence …” 
(The New Yorker, 2000)
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Take home message…..

RvS/Erasmus MC-2020  



Deze webcast wordt 
mogelijk gemaakt door:

Bedankt voor uw aandacht


