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What is the Nordic 
advantage, really? 

 
-Possibility to link 

nationwide, 
comprehensive registries 
on health data, heredity, 

sociodemographic 
factors, biospecimens etc 



Cohorts with follow-up – an essential 
medical research infrastructure 

•  Cohort	roots:	samples	and	baseline	data	

•  Follow-up	for	disease	and	cause	of	death	–	preferably	for	
decades	-	is	necessary	to	provide	the	”study	base”	that	
molecular	research	can	be	based	on.	

•  Requires	linkage	of	cohorts	to	comprehensive	registers.		

•  To	fully	exploit	cohorts	for	research,	they	need	to	be	
followed	up	and	big	biomedal	data	added	to	them!	

•  The	resulEng	Study	Base	should	be	openly	available	for	
joint	Nordic	research	

•  Strategic	devlopment	of	a	unique	Nordic	advantage!	

 



What is at stake and what do we need?  
•  Biomedicine	and	health	is	essenEal	for	development	of	

society	–	comparable	to	fish	&	forest!	

•  The	Nordic	compeEEve	advantage	is	the	big,	linkable	
biomedical	data.		

•  We	can	not	use	aggregated	or	anonymous	data:	i)	Registry	
follow-up	is	based	on	idenEfiable	data	(PIN)	ii)	Samples	to	
be	picked	up	must	be	idenEfiable.		

•  But	once	retrieved	data	and	samples	are	analysed	
coded,	without	research	results	being	linked	to	any	
specific	subject.		

•  Very	few	joint	Nordic	studies:	Why?	 



”Please be specific - Exactly what is the 
problem and exactly what is needed?”  

•  Essentially everyone wants to help – patients, 
politicians, lawmakers, experts et c 

•  But where are the bottlenecks, really?  

 
 
 

 





•  We	will	idenEfy	and	validate	FAIR	data	and	samples	to	build	
up	naEonal	“ready-to-use”	study	bases	with	high	quality.	

•  These	study	bases	will	be	built	for	one	disease	endpoint	at	a	
Eme.	They	will	contain	data	both	on	exposures	and	clinical	
data;	and	will	contain	samples	taken	both	before,	at	and	
aVer	diagnosis.	

•  We	will	combine	genealogy,	prospecEve	cohorts	and	
exposure	assessments	in	several	generaEons	

•  We	will	use	the	best	available	and	useful	domesEc	and	
internaEonal	experEse	and	technologies	to	fulfill	the	best	
possible	research	purposes	applied	on	the	study	bases.		

Generation and exploitation of Nordic 
big linkable biomedical data for 

medical research  



The Colon Cancer Pilot 

•  Series	of	Nordic	networking	meeEngs:	Colon	cancer	
selected	as	pilot	disease	for	joint	Nordic	studies.	
–  Sufficiently	common	to	be	important.	Sufficiently	
uncommon	to	make	studies	in	one	country	only	too	small.	

•  Expected	Result:	Very	large-scale	Nordic	study	
providing	informaEon	from	registries	and	biobanks,	
on	the	eEology	and	early	diagnosis	of	a	pilot	disease	

•  Major	purpose	also	to	idenEfy	and	report	on	the	
boZlenecks	encountered	when	trying	to	do	this.	



Ethical application (piloted by Sweden) 

•  Very	general	in	concept:		”Biomarkers	and	eEology	of	colorectal	
cancer”.	

-Specific	hypotheses:	Genomics,	proteomics,	transcriptomics,	
metabolomics	et	c.	Waiving	of	consent	applied	for.		

-Cohorts	and	registries	to	use:	All	biobanks	registered	at	the	Swedish	
NaEonal	Board	of	Health	and	Welfare.	All	registries	known	to	us.		

-Ethical	and	legal	arguments	checked	by	ethicists	and	lawyers.	

The	permission	has	established	that	large-scale,	joint	Nordic	
research	is	allowed	also	with	the	present	ethical/legal	framework.	

	



Some identified bottlenecks 
•  No	clear	legal	basis	for	general	and	infrastructural		projects	–	only	for	

”specific”	research	projects.	

•  CollecEon	of	specific	research	projects	added	to	the	Nordic	work	
plan	already	from	the	start.	Caused	significant	delays.	

•  ScienEsts	not	used	to	asking	for	ethical	and	legal	advise	when	preparing	
an	ethical	applicaEon:	DefeaEst	a_tudes.		

•  We	had	to	file	first	in	Sweden	and	based	on	the	Swedish	permission	ask	
the	other	countries	to	file	similar	ethical	applicaEons.	

•  Significant	Eme	delays.		

•  Possible	soluEons:	

•  ScienEfic	community:	Learn	to	use	ethicolegal	advice	and	go	for	it	
if	so	advised!	

•  Nordic	Ethical	Reviews?		



Registry linkages 
•  PINs	on	everyone	who	has	been	diagnosed	with	colon	cancer.		

•  PINs	on	mothers,	fathers,	siblings,	cousins.	

•  Hereditary	risk	of	colon	cancer	determined:	Analysis	of	samples	
from	paEents	with	high	hereditary	risk	likely	to	be	parEcularly	
informaEve.		

•  Asking	for	the	PINs	from	the	government	(Cancer	Registry):	No	
problem	(264000	PINs	received).	

•  Asking	for	the	relaEves	from	the	mulEgeneraEon	registry	at	
StaEsEcs	Sweden:	Too	much	back	and	forth,	waiEng	Eme	et	c.	Tax	
office	used	instead	(mulEple	linkages).	When	StaEsEcs	Sweden	
data	did	arrive,	seemed	more	complete.		

•  Coded	data	sent	for	joint	staEsEcal	analysis	in	Denmark.	Strongly	
increased	risk	if	relaEve	with	colon	cancer:		

	

	 





Some identified bottlenecks 
•  Norway	did	not	get	permission	from	StaEsEcs	Norway	to	send	coded	

data	abroad	(to	Denmark).		

•  Change	of	administraEve	rules	caused	delays	in	Denmark	and	Finland.		

•  High	demands	on	very	specific	protocol	caused	delays	(before	all	Nordic	
scienEsts	had	agreed	on	exactly	how	to	do	the	analyses).	

•  Possible	soluEons:	

•  Advisable	to	not	change	the	rules	and	regulaEons	so	oVen	–	takes	
Eme	to	learn		

•  Should	the	Nordic	countries	really	be	classified	as	”abroad”?	Legal	
change	warranted?		



Sample requests 
•  Biobanks	describe	content	in	open	catalogue.	Pre-project	contact	

to	check	that	Open	Access	is	honoured.			

•  But	when	we	finally	had	permissions	and	filed	the	real	sample	
request,	things	were	different…..		

•  ”Lip	service	open	access”;		First-come-first-serve	with	other	
projects	filed	since	the	pre-project	contact;	Scared;	Just	not	used	
to	sharing	(no	previous	requests).		

•  Out	of	>30000	samples	stored,	”only”	8649	delivered.		

•  FAIR	

•  Technology	development	caused	change	in	genomics	–	from	”list	
of	SNPs”	to	full	genome	sequencing.	Completed	for	50	cases/
controls.		



Nordic countries as key 
players for international 

research 
•  If	we	ensure	that	collaboraEng	Nordic	cohorts	are	

similarly	followed-up	for	disease	endpoints	et	c	
using	registry	linkages	–	we	will	create	a	uniquely	
large	and	uniquely	reliable	study	base	for	
molecular	research.	



Why do we need Nordic 
collaboration? 

•  RouEne	linkages	of	biomedical	data	has	
important	implicaEons	on	development	of	
best	pracEses	–	notably	on	how	to	handle	
personal	idenEfiers.		

•  It	is	mostly	the	Nordic	countries	who	fully	
understand	this	issue	–	crucial	to	parEcipate	in	
the	European	development	in	this	area.		



Phase I & II 
•  Phase I:  

– Multigeneration linkages: Heritability estimates. 
PIN retained - Samples can be identified. 

– Cohorts linked to registry data: DNA from both all 
colon cancer patients (>8000 patients) and patients 
with strong heredity retrieved. Large SNP array + 
Whole Genome Sequencing. 



Phase I & II 
•  Phase II: Clinical studies 

– Hospital-based patient cohorts identified. 
•  Joint Nordic research portfolio under development: 

Metagenomics, Metabolomics – in relation to treatment 
and clinical outcome.  

– Laboratory-based information. 



Summary 
•  FormaliEes	are	laborious	–	but,	joint	Nordic	research	on	big	

biomedical	data	

•  on	all	registries/biobanks	in	a	country		

•  for	quite	broad	hypotheses		

is	possible	and	allowed	also	with	the	present	ethical/legal	
framework.	

•  Big	Nordic	Biomedical	Database	is	taking	shape.		

Issues within the scientific community very important. 
•  Genuine will to share both data and samples (Open 

Access), also across country boundaries in the Nordic 
coutries 

•  Similar way of working (preferably disease-oriented with 
continuous adding of new data to cohorts) 
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