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Pharmacogenetics
DNA analyse om te
verklaren/ voorspellen
hoe een patiént reageert
op geneesmiddelen

Personalized Medicine
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Medical need...
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Afbraak van geneesmiddelen...
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Afbraak van geneesmiddelen...
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Cytochroom
P450 enzymen
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Afbraak van geneesmiddelen...

Afbraakvermogen van

de lever

Cytochroom
P450 enzymen

Dosis

Nierfunctie
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Afbraak van geneesmiddelen...

Opname door Afbraak door
de darm de lever

BIJWERKINGEN (ADRs)

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

1 Therapeutisch venster

Slechts 25-60% van alle geneesmiddelen
blijkt effectief

Ultra-Rapid metabolism SUBTHERAPEUTISCH
A Tijd

Dosis Dosis
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Cytochroom P450: 80% van alle geneesmiddelen
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Cytochroom P450: 80% van alle geneesmiddelen
Oncolytica

CYP2B6 Psychotrope medicatie
3% & heel veel andere

Antidepressiva

Clopidogrel
Protonpompremmers
CYP2C19 medicamenten

CYP2E1
4%

8%
CYP3A4

CYP1A2 30-40%

11%

CYP2C9 CYP2D6  Antidepressiva
16% 20 Antipsychotica
Betablokkers
Tamoxifen
Opiaten

Antistollingsmedicatie

(warfarine, acenocoumarol) |
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CYP2D6 activiteit in de populatie
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Waar kan Farmacogenetica helpen?

Psychiatry:
Cardiology:

Oncology:

Neurology

Dermatology
Pain
Internal Med
HIV

MedNel

Antidepressants, antipsychotics
Clopidogrel
Metoprolol

Statins
Acenocoumarol, Fenprocoumon
Tamoxifen (breast)
Capecitabine / 5-FU
6-mercaptopurine (ALL)
I[rinotecan (colon)
Carbamazepine
Clobazam

Clopidogrel
Lamotrigine

Phenytoin

Siponimod

Valproate

Azathioprine

Codeine, tramadol
Azathioprine (Crohns)
Efavirenz

Abacavir
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CYP2D6, 2C19, 1A2, 3A4

CYPC19
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Waar kan Farmacogenetica helpen?
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Cardiology:
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MedNel

Vergroot je medische vakkennis

Antidepressiva

Deze webcast wordt
mogelijk gemaakt door:
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Bron: GIP databank.nl
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Dosering naar CYP2D6 genotype

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

MedNer Bron: Stingl et al (2013) Mol Psychiatry =~ &  KNMP Kennisbank
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Azathioprine

Deze webcast wordt
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Azathioprine en TPMT

Dermatologie
Reumatologie
Ziekte van Crohn

ALL

Effectieve component:
remt lymphocyten
proliferatie

AZATHIOPRINE

l

6-MERCAPTOPURINE

HPRT

v

v

v

6-THIOGUANINE
NUCLEOTIDES

TPMT

GMP SYNTHETASE

6-METHYL
MERCAPTOPURINE

IMP DEHYDROGENASE

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

MedNel Bron: Weinshilboum (2001) Drug Metab Dispos 29: 601-5
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Azathioprine en TPMT
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Dermatologie
Reumatologie
Ziekte van Crohn

ALL

Effectieve component:
remt lymfocyten
proliferatie

AZATHIOPRINE
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6-MERCAPTOPURINE

HPRT

6-METHYL
MERCAPTOPURINE

IMP DEHYDROGENASE

MP SYNTHETASE

6-THIOGUANINE
NUCLEOTIDES

Hematologische toxiciteit:
Ernstige beenmerg
suppressie

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

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

MedNel Meyling et al (2006) Nature Reviews Cancer

Shaeffeler et al (2004) Pharmacogenetics
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Doseren op geleide van TPMT genotype

MedNel Bron: Coenen et al (2015) Gastroenterology
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Doseren op geleide van TPMT genotype

MedNel Bron: Coenen et al (2015) Gastroenterology
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Vergroot je medische vakkennis

Siponimod

Deze webcast wordt
mogelijk gemaakt door:
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Siponimod

Metabolisme:

CF3

B¢ IO CYP2C9 (79%)

Siponimod (BAF312) CYP3A4 (18%)

MedNel

Bron: Johnson et al (2011) Clin Pharmacol Ther

Inactieve metabolieten (M12, M17)

Metabolisering

door CYP2C9 (voor 79%) en in mindere mate
(18,5%) door CYP3A4. CYP2C9 is polymorf en het
genotype bepaalt de fractionele bijdrage van de
twee oxidatieve metabolismeroutes tot aan
eliminatie. Bij de genotypen met een verminderde
metabole CYP2C9-activiteit verwacht men van de
geneesmiddelen die ook door CYP3A4 worden
omgezet een relatief groot effect van de CYP3A4-
activiteit.

- Farmacotherapeutisch Kompas 29



Siponimod en CYP2C9 genotype

Mean T» prolonged in CYP2C9*2/*3 (51 h)
and CYP2C9*3/*3 (126 h) genotypes vs.
CYP2C9*1/*1 (28 h) genotype?

Siponimod plasma concentration 2- to 4-fold increased in the
CYP2C9*2/*3 and CYP2C9*3/*3 genotypes vs. CYP2C9*1/*1
genotypephase of siponimod’

MedNel 'Gardin A et al (2018) Clin Pharmacokin 2 JinY et al (2018) Eur J Clin Pharmacol 30
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Genotype-based dosing of Siponimod

*  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
genotypes?

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

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.?

*  All subjects in the EXPAND trial received siponimod 2 mg maintenance dose irrespective of their
genotypes?

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
V]edNeI' frequenties Erasmus MC 2019 (n=1,653) 34
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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)
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Kom pinnen yoor advied
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“Here is my sequence ...”
(The New Yorker, 2000)
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Did | make sure my patient can handle the drug
| am prescribing?

We have the knowledge
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Vergroot je medische vakkennis

Bedankt voor uw aandacht
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