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Three patients at the GP/pharmacy /

Three patients A, B, C (8
Identical: Y

e Symptoms
* Diagnostic procedures
* Diagnosis X

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

After 3 weeks l
* Pat A: still symptoms, no effect of drug
* Pat B: symptoms resolved

* Pat C: still symptoms, side effects

m) Why respond individuals differently?
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May 1975: Debrisoquine
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Debrisoquine — 4-hydroxydebrisoquine

y

POLYMORPHIC HYDROXYLATION OF
DEBRISOQUINE IN MAN

A, Mancous J- R.IpLe
L. G. DrinNG R, LANCASTER
R. L. SMITH

Deparoment of Brockemical and Experimental Pharmacolagy
and Department of Clintcal Pharmacology, 5t Mary's
Hospieal Medical School, London W2 1PG

Summary Debrisoguine and its primary metabi-

Iite, 4hydroxydebrisoquine, were mes
sured in the urine of 94 volunteers after a single oral
dose of 10 mg debrisoquine. The ratio between excreted
debrisoquine and its metabolite was bimorphically distr-
buted in the study population. Family studies supported
the view that alicyclic 4-hydroxylation of debrisoguine is
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METABOLIC RATIOS (DUPLICATE VALUES)® IN & EXTEKSIVE
METABOLISERS AND THE 3 NON-METAROLISERS

Subject mo.
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Exrensioe
metabolisers:
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3

MNon-metabolizers:
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¥ Dose exereted 1n 8 b oas

]_'l-:l:u:-jmquiml 4-Hydroxydebrisoguine . ratio

157
41-3
16-6
32.3
28.9
20-0
45-1
3314
246
10-4
248
11-2

42.7
19.6
151
59.7
36-7
18-0F

56.4

el erabolic
25.§ 0.6
5.8 0.7
30.5 0-5
45.0 0.7
29.5 1.0
21.8 0.&
45.4 1-0
46.3 0.7
I8 7 1:5
8.1 1.3
48.2 0.5
22.4 0.5
2-0 21-4
2.0 1%.-H
0. % 22.6
3.1 19.3
1-4 221.40
0-9 2.0
1.7 .9

Smith, Lancet 1977(2): 584-586




Drug response is a heritable trait
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responds to
normal dose

responds to
lower dose

responds to
higher dose

responds to
alternative medication




Once upon a time there was a patient.... /

21-year old woman bijwe I'|(ingen

recently started 20 mg tioguanine per day; M. Crohn C@NErUM [a re b
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



Y
Dutch Pharmacogenetics Working Group '7 KNMP

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

.. ) 47 actionable
systems and medication surveillance systems

interactions

2020: PGx guidelines for 103 gene-drug pairs \}

Swen, Clin Pharmacol Ther 2008;83(5):781-8
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Oncologist considers DPYD

testing ‘standard of care’

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

pre-therapeutic - screening



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

DPYD*2A variant

Incidence of severe toxicity

(literature)
with

(heterozygous)

normal dose

80%
70%
60%
50%+
40%H
30%
20%+
10%+

0%+

WOLUME 24 . NUMBER

2 . JANUARY 20, 2018

Upfront Genotyping of DPYD*2A to Individualize
Fluoropyrimidine Therapy: A Safety and Cost Analysis

Maarta | Deeneri, Didier Meulsdihs, Annernige Cats, Marjolan K. Seduterberger, Tohan L Sewerers, Henk Boot,
Paul FL. Srnits, Hide Rosing, Caroline MLEW, Mandigers, Marcel Soesan, Jos H Befiners, and Jan HM. Schellms

Ses accompanying editorial on page 205

with
DPYD*2A variant
(heterozygous)

50% dose reduction

80%
70%
60% -
50% 1
40%+
30%
20%-

10%-

0%

no DPYD*2A variant

normal dose

80%1
70%
60%
50%4
40%
30%4
20%4
10%

0%~

Deenen, J Clin Oncol 2016:227-34




0PYD serening @ LUMC //

Routine pre-therapeutic DPYD
screening LUMC (per april 2013)

Retrospective analysis: 314 patients

(18 maanden) LO@Q %:_ ‘

Screening:
mean: 87%
. 0 . \ /_V\\./_.
final: 90-100% i} \ )
70 L/

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

Lunenburg, Pharmacogenomics 2015;17(7):721



* How many patients do | have
to screen/test to prevent one
from having a Adverse Drug
Reaction (grade 3-4 toxicity,
death, etc.)?




‘Actionable’ genotypes //

- PGx-panel approach
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95% of patients have at least 1 ‘actionable’ genotype

Dunnenberger, Annu Rev Pharmacol Toxicol 2015




ARTICLE

@harmacogenetics Working Group v9](NMP

Development of the PGx-Passport: A Panel
of Actionable Germline Genetic Variants for

+ To develop pharmacogenetic (dosing)guidelines based
upon systematic review of literature

Pre-Emptive Pharmacogenetic Testing

i
systems and medication surveillance systems

Cathelijne H. van der Wouden'* , Mandy H. van Rhenen'. Wala ﬂM.]:m:1, 2020: PGx guidelines for 103 gene-drug pairs ‘\}
Magres Ingedman- 5l|:|.|1.-|:|.|:|=r|!;4I . Volkar M. Lanschke’ . Lidija ]'-Z-nnr.:ls, Matthias Schwab™ \ Y — T
Jesse . Swen'= 0 and Henk Jan Guchelaar'™=
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¥ Name: Jane Doe
,ﬁ: = safety COd Date of birth: 01.02.1934

Medication Safety Code fiatw
Gene, status Critical drug substances (modification recommended!)
Cyr2C18 Clopidogrel, Sertraline
Poor metabolizer
: H H CYP206 Amitriptyline, Aripiprazole, Clomipramine, Codeine,
All actionable gene-drug interactions UNraoptd metoboteer  DORBOI, HOopenigol, TiGranting, MetopIoioL,
Nortriptyline, Paroxetine, Propafencne, Risperidone,
D PWG Tamoxifen, Tramadol, Venlafaxine
TPMT Azathioprine, Mercaptopurine, Thioguanine
P Aboi
14 pharmacogenes cor enetabolier
Other genes ABCB1, ADRB1, BRCAL, COMT, CYP1A2, CYP2AS,
. . Mot ble CYP286, CYP2C9, CYP3A4, CYP3AS, DPYD, G6PD,
58 genetic variants e HMGCR, P2RYL2, SULTIAL, UGTIAL VKORCL

Date printed: 10,12 2015 Card number: 0000001

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




Impact Netherlands 2016

A
A
N =3.221.696 First Rx* Dose- adj.
(Unique pat.) (4.138.909) Phenotype Actionablet# [switch**
871

PPI’s 1.026.441 CYP2C19 41058
Coumarines 62.558 VKORC1 TT 10634 10634
Clopidogrel 98.709 CYP2C19 PM + IM 24677 24677

Statines 305.999 SLCO-1B1 Lage act. 78029

Thiopurines 11.424
Tramadol 357.389

Codeine 12993
60068
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
**hased on prevalence from IP3  # based on DPWG guidelines



Overall aim U-PGx:

“Making actionable pharmacogenomic data and effective

treatment optimization accessible to every European citizen”

€15 million, H2020, 10 EU countries

Started 1 Jan 2016, 5 yr

Reduction severe ADR: 30%
* 8,100 patients

Acronym: U-PGx ’

WE WANT TO MAKE EFFECTIVE
TREATMENT OPTIMIZATION
ACCESSIBLE TO EVERY EUROPEAN
CITIZEN

WWW.UpgXx.eu

M aking actionable pharmacogenomic
data and effective treatment
optimization accessible to every
European citizen

Call identifie : H2020-PHC-24-2015-two-stage
Proposal No: 668353- 1




Scan QR code

w'! Vodafone NL Wi-Fi & 11:1 v 39% @ )

Gereed & my.upgx.eu <

Farmacogenetisch testrapport

Geneesmiddelen met adviezen (in alfabetische volgorde)

e Fenytoine
¢ WARFARIN

Farmacogenomische varianten die de geneesmiddel respons
beinvioeden (zie hieronder voor gedetailleerde resultaten)

Gen Fenotype / status
CYP2C9 CYP2C9 *1/*3

AANBEVELINGEN (in alfabetische volgorde)

» Fenytoine
» WARFARIN

» Gedetailleerde resultaten genotype / fenotype

» Overzicht van geneesmiddelen, relevante fenotypen en
beschikbaarheid van aanbevelingen

» Disclaimer

» Geteste varianten

M

wil Vodafone NL Wi-Fi 1:13 v 38% .
Gereed & my.upgx.eu <
o i e
CYP2C9 CYP2C9 *1/'3

AANBEVELINGEN (in alfabetische volgorde)

v Fenytoine
Fenotype / Variant: CYP2CS9 *1/°3
De genetische variatie verlaagt de omzetting van fenytoine in
inactieve metabolieten. Hierdoor is het risico op bijwerkingen
verhoogd. Met name bij Aziaten kan de levensbedreigende cutane
bijwerking stevens-johnsonsyndroom/toxische epidermale necrolyse
optreden.
Advies:
1. een oplaaddosering hoeft niet te worden aangepast
2. gebruik voor de overige doseringen 75% van de normale
dosis en beoordeel de dosering op geleide van effect en
serumspiegel na 7-10 dagen
3. adviseer de patient om contact op te nemen wanneer
bijwerkingen (zoals ataxie, nystagmus, spraakstoornis,
sedatie of, met name bij patiénten van Aziatische afkomst,
huiduitsiag) optreden

» WARFARIN

» Gedetailleerde resultaten genotype / fenotype

» Overzicht van geneesmiddelen, relevante fenotypen en
beschikbaarheid van aanbevelingen

» Disclaimer

» Geteste varianten

actionable gene-drug
interactions

DPGW guideline




* 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!

M aking actionable pharmacogenomic
data and effective treatment
optimization accessible to every
European citizen

Call identifie : H2020-PHC-24-2015-two-stage
Proposal No: 668353- |
Acronym: U-PGx

U -PGx| Ubiquitous Pharmacogenomics

U-PGx meeting Uppsala 26-27 June, 2019

WWW.UpgEX.eu
Email: h.j.guchelaar@lumc.nl

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 668353
§ 4

' -'U-PGx | Ubiquitous Pharmacogenomics *




