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Three patients at the GP/pharmacy

Three patients A, B, C

Identical: 

• Symptoms

• Diagnostic procedures

• Diagnosis X

• Treatment: Drug Rx at a dose x mg/day

x mg/day

After 3 weeks

• Pat A: still symptoms, no effect of drug

• Pat B: symptoms resolved

• Pat C: still symptoms, side effects 

Why respond individuals differently?



Variability in humans



4

May 1975: Debrisoquine





Debrisoquine – 4-hydroxydebrisoquine

Smith, Lancet 1977(2): 584-586



Drug response is a heritable trait



Once upon a time there was a patient….

21-year old woman

recently started 20 mg tioguanine per day; M. Crohn

After 3 weeks: does not feel well, fatigue, tinnitus,

headache, short of breath

Lab: pancytopenia

TPMT-genotyping: 

Heterozygous TPMT *3C/*2

diagnostic - reactive 
Ekhart, Pharm Weekblad 2017: 35



Dutch Pharmacogenetics Working Group 

9 Swen, Clin Pharmacol Ther 2008;83(5):781-8

12 members multidisciplinary (DPWG):
(clinical) pharmacists, physicians, clinical pharmacologists, clinical
chemists, epidemiologist, toxicologist, primary care physician

Aim:
• To develop pharmacogenetic (dosing)guidelines based

upon systematic review of literature

• To integrate these guidelines in electronic prescription
systems and medication surveillance systems

2020: PGx guidelines for 103 gene-drug pairs

47 actionable 
interactions





DPYD @ LUMC

Oncologist considers DPYD 

testing ‘standard of care’

pre-therapeutic - screening

Pharmacist alerts physician if
FU/CAP is prescribed with no 
DPYD testing



no DPYD*2A variant
with

DPYD*2A variant
(heterozygous)

50% dose reduction normal dose

with

DPYD*2A variant
(heterozygous)

normal dose

73%

28% 23%

Prospective *2A screening (n=2,038) 
50% dose reduction in patients with DPYD*2A

Deenen, J Clin Oncol 2016:227-34

(literature)



DPYD screening @ LUMC

Routine pre-therapeutic DPYD 

screening LUMC (per april 2013)

Retrospective analysis: 314 patients

(18 maanden)

Screening:

mean: 87%

final: 90-100%   

Lunenburg, Pharmacogenomics 2015;17(7):721 

No grade 3-4 toxicity in patients with initial dose reduction



Number needed to genotype

• How many patients do I have 

to screen/test to prevent one 

from having a Adverse Drug 

Reaction (grade 3-4 toxicity, 

death, etc.)?
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→ PGx-panel approach

‘Actionable’ genotypes

Dunnenberger, Annu Rev Pharmacol Toxicol 2015

95% of patients have at least 1 ‘actionable’’genotype



Pharmacogenetics-passport

Clin Pharmacol Ther 2019 Oct;106(4):866-873

All actionable  gene-drug interactions
DPWG 
14 pharmacogenes
58 genetic variants



N  = 3.221.696
(Unique pat.)

First Rx*
(4.138.909) Gene Phenotype Actionable#

Dose- adj. 
/switch**

PPI’s 1.026.441 CYP2C19 UM 41058 871

Coumarines 62.558 VKORC1 TT 10634 10634

Clopidogrel 98.709 CYP2C19 PM + IM 24677 24677

Statines 305.999 SLCO-1B1 Lage act. 78029 49024

Thiopurines 11.424 TPMT IM + PM 1828 1828

Tramadol 357.389 CYP2D6 IM + PM + UM 167972 8934

Codeine 519.728 CYP2D6 IM + PM + UM 244272 12993

TCA’s 127.804 CYP2D6 IM + PM + UM 60068 60068

Venlafaxine 26.603 CYP2D6 IM + PM 12503 11838

Flecainide 13.605 CYP2D6 IM + PM + UM 6394 680

Paroxetine 27.018 CYP2D6 IM + PM + UM 12698 675

Tamoxifen 10.807 CYP2D6 IM + PM 4809 4809

…. **based on prevalence from IP3         # based on DPWG guidelines

Impact Netherlands 2016



• €15 million, H2020, 10 EU countries

• Started 1 Jan 2016, 5 yr

• Reduction severe ADR: 30%

• 8,100 patients

Overall aim U-PGx: 

“Making actionable pharmacogenomic data and effective 

treatment optimization accessible to every European citizen”

www.upgx.eu



Scan QR code

actionable gene-drug
interactions

DPGW guideline



Take home messages

• Implementation of PGx in clinical practice is feasible 

and effective

• PGx testing has moved form a reactive to a pre-

therapeutic and preemptive panel approach

• Personalizing therapy based upon PGx will improve 

patient outcome



Thank you for your attention!
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research and innovation programme under grant agreement No 668353

U-PGx meeting Uppsala 26-27 June, 2019
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