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Implemen'ng	Pharmacogenomics	

Ø  Evidence	for	preemp7ve	PGx	for	single	drug-gene	pairs	[1-5]	
Ø  ~15%	of	EMA	labels	(1995-2014)	ac7onable	PGx	[6]	
Ø  DPWG	guidelines	for	84	gene-drug	pairs	[7]	
Ø  95%	of	pa7ents	have	at	least	1	ac7onable	genotype	[8]	
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Evidence	suppor'ng	a	
preemp've	panel	

approach	is	currently	
undetermined	
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U-PGx	Consor'um:	Genera'ng	Evidence	to	
Support	PGx	

Objec've:	to	quan7fy	the	collec7ve	clinical	u7lity	of	a	panel	of	
PGx-markers		

1.  Systema7c	implementa7on	of	preemp7ve	PGx	strategy	across	
mul$ple	drugs/genes/ethnici7es/healthcare	systems	

2.  Robust	assessment	of	how	this	interven7on	impacts:	

•  Pa7ent	care	(individual	+	popula7on	level)	

•  Healthcare	service	processes	

•  Cost-effec7veness	
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Ubiquitous	Pharmacogenomics	
•  Funded	by	EU	Horizon	2020	

(€15	million)	

•  Start	1-1-2016	

•  5	year	project	

•  Implement	preemp've	PGx	
tes'ng	in	a	real	world	seTng	
across	7	European	sites	
•  Using	the	DPWG	guidelines	to	

guide	drug	and	dose	selec7on	

	
	



U-PGx	Project	
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COMPONENT	
IV	

COMPONENT	II	

PREPARE	STUDY		

N=8,100	



Objec7ve:	
To	quan7fy	the	collec7ve	clinical	u7lity	of	a	panel	of	PGx-markers	covering	13	
important	pharmacogenes	as	a	new	model	of	personalized	medicine	
	

Hypothesis:	
Implementa7on	will	result	in	a	30%	reduc7on	of	clinically	relevant	adverse	drug	
reac7ons	(4	à2.8%)	
	

Design:	
Open	randomized	cross-over	study	in	7	countries	including	8,100	pa7ents.	
	

Outcomes:	
Primary		 	Clinical	outcome	
Secondary 	Process	indicators	for	implementa7on	

	 	Cost-effec7veness	
	 		

Component	2:	PREPARE		
PREemp7ve	Pharmacogenomic	tes7ng	
for	preven7ng	Adverse	drug	REac7ons	



PGx	Guided	Prescribing	Arm	

1st	Rx	
PGx	drug	

DNA	
sample	

Record	
in	EMR	

PGx	
informed	
prescribing	

T=2,	4,	8,	12	
weeks		

Safety	
code	card	
provided	

Drugs	of	inclusion	(n=42)	

•  PPIs	excluded	because	they	are	only	associated	
with	a	difference	in	efficacy	among	aberrant	
genotypes	

•  Estrogen	containing	drugs	will	only	be	included	
in	the	study	as	a	subsequent	prescrip<on.		

An<arrhythmic	
		

Flecainide	
Propafenon	

Analgesic	
		
		

Codeine	
Oxycodone	
Tramadol	

An<cancer	
		
		
		
		

Capecitabine	
Fluorouracil	
Irinotecan	
Tamoxifen	
Tegafur	

An<coagulant	
		
		
		

Acenocoumarol	
Clopidrogel		
Phenprocoumon	
Warfarin	

An<depressant	
		
		
		
		

Citalopram		
Escitalopram	
Paroxe<ne	
Sertraline	
Venlafaxine	

An<depressant	(TCA)	
		
		
		
		

Amitriptyline	
Clomipramine	
Doxepine	
Imipramine	
Nortryp<line	

An<epilep<c	
		

Carbamazepine	
Phenytoin	

An<hypertensive	 Metoprolol	
An<-infec<ve	
		
		

Efavirenz	
Flucloxacillin	
Voriconazole	

An<psycho<c	
		
		
		
		

Aripiprazole	
Clozapine	
Haloperidol	
Pimozide	
Zuclopenthixol	

Cholesterol-lowering	
		

Atorvasta<n	
Simvasta<n	

Immunosuppressant	
		
		
		

Azathioprine	
Mercaptopurine	
Tacrolimus	
Thioguanine	

Psychos<mulant	 Atomoxe<ne	



Component	3:		
A	next	step	into	the	Future	

•  Follow-up	study	among	extreme	phenotypes:	
•  Next	Genera7on	Sequencing	

•  To	iden7fy	rare	variants	
•  Blood	sample	within	24	hours	of	serious	ADR	

•  Blood	plasma	levels	of	drugs	
	
•  Pharmacokine'c	sub-study:		

•  Integrate	Gene-Drug	and	Drug-Drug	interac7ons	
•  Apply	a	systems	pharmacology	approach	

•  Dried	blood	spot	at	various	7me	points	combined	with	
clinical	endpoint	data;	metoprolol,	CAP	/	5-FU,	
atorvasta7n,	simvasta7n,	voriconazole	

	

Ingelman-Sundberg,	Gene7cs	in	Medicine	2016	
	

Wist Genome Medicine2009;1:11

    Rare	variants	among	CYPs				
Leader:	Prof.	Dr.	Ma^hias	Schwab	



Update	April	2017	

•  ICT	tool	developed	à	Med	Safety	Code	Card	
•  PGx	genotyping	plaqorm	selected	à	LGC	SNPLine	
•  PGx	panel	selected	à	13	pharmacogenes;	50	variants;	incl.	

genotype-phenotype	transla7on	
•  Guidelines	translated	à	English	and	local	languages;	validated	
•  Training	and	educa7on	materials	developed	

–  Promo7onal	video	(www.upgx.eu)	
–  eLearnings	for	par7cipants	(nurses,	pharmacists,	clinicians)	

•  First	U-PGx	Pharmacogenomics	Day	Granada;	2nd	in	Vienna	12	May	
•  eCRF:	ProMISe		
•  Study	protocol:	IRB	approval	all	sites,	recruitment	started;	n=69	



Take	home	message	
	

•  U-PGx	will	quan7fy	collec7ve	clinical	u7lity	of	a	panel	of	
PGx-markers	

•  U-PGx	is	unique	in	its	mul7-center,	mul7-gene,	mul7-drug,	
mul7-ethnic,	and	mul7-healthcare	system	approach	

•  U-PGx	will	deliver	a	large	dataset	combining	detailed	
phenotypes	of	adverse	drug	reac7ons	and	individuals’	
gene7c	makeup	

•  U-PGx	is	open	for	collabora'on	to	expand	understanding	
of	PGx	



Thank	you	for	your	a^en'on!	

This	project	has	received	funding	from	the	European	Union’s	Horizon	2020		
research	and	innova$on	programme	under	grant	agreement	No	668353	

U-PGx	Kick-off	Leiden	Jan	19th,	2016	

www.upgx.eu	
Email:	j.j.swen@lumc.nl	
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