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Central role of Lab Medicine in its development and clinical utilization

Where do we stand, where can we go?



Personalized Medicine

Pharmacogenetics

DNA analysis

to explain/ to predict

the response of to drug therapy



President Obama, State of the Union 2015President Obama, State of the Union 2015President Obama, State of the Union 2015President Obama, State of the Union 2015

Tonight (Jan 2015) 

I am launching the 

Precision Medicine

Initiative: $215.000.000

(State of the Union)

Precision Medicine



Pharmacogenetics

Can YOU still do 
without…..?

Off course, 

Because I have been working without 

pharmacogenetics for years!



Prof van Schaik,

I have a problem….
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5-7% of hospitalizations is are due to 

Adverse Drug Reactions: 5th cause of 

death (Lazarou 1998).

Only 25-60% of all drugs prove to be

effective in treatment

Intestinal

uptake
Metabolism by the liver

Interindividual variation

in drug metabolism

ADVERSE DRUG REACTIONS
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Therapeutic window

Metabolism of drugs



(www.pganddrugresponse.blogspot.nl)
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Test 

Accepted!

� Scientific evidence

for 1 gene and 3 SNPs

� Pharmacologists

(TDM)

���� Health Insurers

Clinicians ����

General Public ����

Ethics ����

���� Politicians

Pharmacogenomics: Can we make it happen?
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www.erasmusmc.nl/farmacogenetica

HLA-B*1502



2015:

55% CYP450

45% other

Antidepressants

(Psychiatry)

Capecitabine (5-FU)

(Oncology)

Abacavir

(HIV)Antidepressants

(Psychiatry)

6MP/aza

ALL, dermatol

Antidepressants

(Psychiatry)

PGx test distribution at Erasmus MC



CYP2D6 activity distribution



CYP2D6 and psychoactive drugs

(Stingl 2013 Mol Psychiatry)
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Fig. 2g
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(Hall Flavin 2013 Pharmacogenomics)

Effect of PGx guided therapy



Breast cancer and Tamoxifen

Effective metabolite



CYP2D6 and tamoxifen

(Schroth et al 2009 JAMA)                                                    
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Published Articles: contradictory results…..
y n Genotyping Endpoint result

Kiyotani et al.Pharmacogen Genom 2010 167 *4, *5, *10, *21, *36, *41 RFS +

Goetz et al. JCO 2005 190 *4 TTR, RFS +

Schroth et al. JCO 2007 206 *4, *5, *10, *41 TTR, RFS +

Lim et al. JCO 2007 21 *10 TTP +

Ramon y Cajal et al. Breast Cancer Res Treat 2010 91 *4, *5, *41 DFS +

Bijl et al. Breast Cancer Res Treat 2009 85 *4 OS +

Schroth et al. JAMA 2009 1325 *3, *4, *5, *6, *10, *41 DFS +

Kiyotani et al. JCO 2010 282 *4, *5, *10, *10-*10, *14, *21, *36, *41 RFS +

Lammers et al. Br J Cancer 2010 102 *3, *4, *5, *6, *10, *41 OS, TTP +

Xu et al. Ann Oncol 2008 152 *10 DFS +

Newman et al. Clin Cancer Res 2008 115 *3, *4, *5, *41 OS +

Stingl et al. Curr Med Res Opin 2010 496 *4 TTP, PFS -

Leyland-Jones et al. San Antonio 2010 (abstract) 1243 *4 DFS -

Rae et al. San Antonio 2010 (abstract) 588 *3, *4, *6, *10, *41 RR -

Okishiro et al. Cancer 2009 173 *3, *10 RFS -

Toyama et al. JCO 2009 154 *10 OS -

Dezentje et al. JCO 2010 747 ? DFS -

Nowell et al. Breast Cancer Res Treat 2005 162 *3, *4, *6 PFS -

Wegman et al. Breast Cancer Res 2005 76 *4 RR invers

Wegman et al. Breast Cancer Res 2007 677 *4 DFS invers

Rae et al: Not in Hardy Weinberg Equilibrium (p< 10 -91)

Hardy Weinberg equilibrium

Minor allele frequency: 10%

Expected Observed

Wild type 90% 87%

Heterozygote               9% 11%

Homozygote mut         1%                       2%

P>0.05



Big study, no effect for CYP2D6

Plausability, many positive studies, fits with PK endoxifen, study Rae not in HW

CPT Aug 2013



(Preview online Sept 23, 2013)

Province M et al 2013  CPT



Clopidogrel needs activation by CYP2C19 

Clopidogrel

(prodrug)

Active 

metabolite

CYP2C19
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Meta-analysis (Geisler et al 2011 CPT)
CY2C19*2 carriers are at risk

Test for CYP2C19 variants: 

Negative � clopidogrel (€)

Positive  � prasugrel  (€€€)



EMA drug label (3). 

The EMA-drug label contains the following wording:  

Section 4.4: Cytochrome P450 2C19 (CYP2C19) 

“Pharmacogenetics: In patients who are poor CYP2C19 metabolisers, clopidogrel at recommended

doses forms less of the active metabolite of clopidogrel and has a smaller effect on platelet function.

Tests are available to identify a patient's CYP2C19 genotype.” 



Dutch Pharmacy PGx working group:

Evidence-based  dosing guidelines

per genotype for > 60 drugs

Rating evidence: 1 – 4 (RCT)

Rating Clinical effect: A - F (death)

“Here is my sequence …”

(The New Yorker, 2000) 

DNA passport for Drug Therapy




