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Ø  Icelandic	Cancer	Registry	(ICR)	
Ø  Family	data	
Ø  Biological	data	
Ø  Ethical	and	legal	aspects	
Ø  Usage	of	the	data	
Ø  Role	of	the	ICR	

	 		



Icelandic	Cancer	Registry	
	

• 			1954:	Established	by	Icelandic	Cancer	Society	(ICS)		

• 			2007	Legisla(on…		
		...on	Directorate	of	Health	and	Public	Health	
-  Cancer	registra1on	compulsory	
-  Director	of	Health	responsible	for	the	registry	
-  A	contract	-	ICS	runs	the	registry	

				
				
	





ICR	
Overarching	aim	

To	improve	public	health	
	

Star1ng	in	2017:	
Implementa1on	of	Clincal	Quality	Registra(on		

with	University	Hospital	
Looking	to	Swedish	INCA	system	

	
Since	2010:	registra1on	of	TNM	staging	and	other	

histological	variables	according	to	INCA	form		
for	main	cancer	types	

	

	 		



Colorectal	cancer	in	Iceland	
78	males	and	64	females	diagnosed	yearly	



Colorectal	Cancer	1955-2015	
	

2528	males	&	2320		females	->	4848	individuals	

				
				
	



The Breast Cancer Family Database of 
the Icelandic Cancer Society	

		
	

Discovery	of	BRCA2	in	1994	

Icelandic	Cancer	Society	 University	Hospital	
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Na1onwide	Family	Databases	
	
Icelandic	Genealogy	Database	
Complete	for	all	Icelanders	born	1810+	
Kept	at	the	University	Hospital,	accessible	to	all	scien1sts	upon	
ethical	permission	
	
deCODE	Family	Database		–	Íslendingabók	
Complete	for	all	Icelanders	born	1810+	
Accessible	for	researchers	affiliated	with	deCODE	company	
	



deCODE	company	founded	in	1996	



Biobanks	
	
CRC	samples:	University	Hospital	-	Department	of	Pathology	
>3000	paraffin	embedded	CRC	samples	
		>500	fresh	frozen	CRC	samples	(star1ng	year	2000)	
	
DNA:	deCODE	company	
	
	
	
	



deCODE	2015	
	
Genotypes	and	medical	data	from	137,000	Icelandic	volunteer	
par1cipants		-	over	50%	of	the	adult	popula1on		
	
Whole	genome	sequencing	of	>8,400	of	those	individuals	
	
->	Imputa1on	of	genotypes	for	200,000	close	rela1ves	–	thus	
family-	and	genotype	informa1on	available	for	337,000	
Icelanders		
	
Possible	to	search	for	associa1ons	between	over	25	million	
sequence	variants	and	a	broad	range	of	phenotypes		
															



Example	of	work	in	process	
Colorectal	cancer	and	Lynch	syndrome	
	
Sigurdis	HaraldsdoLr	MD,	MS	
Assistant	Professor	of	Medicine	
Division	of	Oncology	
Stanford	University	School	of	Medicine	
	
PhD	thesis	will	be	defended	early	2017	
Paper	accepted	by	Nature	Communica(ons		
	
Co-opera(on	with	deCODE	and	University	Hospital	
	
															



All	pa1ents	(n=1208)	with	
CRC	2000-2009	in	Iceland	

1182	pa1ents	
included	(97.8%)	

Pa1ents	excluded	(2.2%)	for:		
11	insufficient	material	
8	unknown	primary	
3	material	not	found	
4	foreigners	

IHC	for	MLH1,	MSH2,	MSH6	and	PMS2	on	all	
(MSH6	and	PMS2	for	biopsies	(n=270)	with	
reflexive	partner	tes1ng*	if	abnormal)		

All	MMR	variants	in	the	
popula1on	(MAF	<3%)	
extracted	from	deCODE’s	
gene1c	database	

MSH2/MSH6,	MSH6	or	
PMS2	absent	(n=32)	

All	MMR	proteins	
present	(n=1050)	

MLH1/PMS2	absent	(n=100)	

Normal	
(n=815)	

LS	
(n=6)	

Blood	genotyping	for	known	
MMR	variants	(n=821)	

78.2%	with	available	blood	

No	further	tes1ng	(n=229)	

21.8%	without	available	blood	

1	hit	to	MSH2	(n=3)	Double	soma1c	(n=16)	 MSH2	hypermethyla1on	nega1ve	

*Reflexive	partner	tes1ng	
was	done	for	biopsies,	i.e	if	
MSH6	was	abnormal,	MSH2	
IHC	was	added;	if	PMS2	was	
abnormal,	MLH1	IHC	was	
added.		

Tumor	ColoSeq	(n=21)	LS	(n=6)	

Nega1ve	

Nega1ve	

Blood	genotyping	for	
known	MMR	variants	

MLH1-hm	
pyrosequencing	
and	blood	genotyping	
for	known	MMR	
variants	

Blood	WGS	(n=27)	LS	(n=15)	

MLH1-hypermethyla1on	
posi1ve	CRC	(n=90)	

If	methyla1
on	nega

1ve	

or	bord
erline	(n

=10)	

Study	design	and	results	



Summary


• Highest	prevalence	of	Lynch	syndrome	so	far	–	1:226	
•  MSH6	and	PMS2	muta1ons	prevail	–	3	founder	muta1ons	
•  >1000	individuals	carry	these	in	the	country	

•  Transloca1ons	can	cause	Lynch	syndrome	
•  Submit	variant	data	to	InSiGHT	

•  MSH6	p.Leu585Pro	class	3	variant	is	pathogenic	
•  Other	class	3	variants	found	likely	not	pathogenic	

•  Ini1ate	screening	program	for	individuals	with	Lynch	syndrome	in	
Iceland	



DNA	of	all	tumour	samples	being	extracted	
Planned	to	do	WGS	
Nordic	co-opera1on	would	be	very	welcomed	



Ethical	and	legal	aspects	
Permission	for	individual	research	projects:		
•  Na1onal	Bioethics	Commisee	(&	Data	Protec1on	Agency)	
•  UH	Pathology	Biobank	
•  Cancer	Registry	
•  Genealogy	Database	
•  University	Hospital		



Role	of	the	Icelandic	Cancer	Registry	
	

Co-ordina1on	and	ini1a1on	of	co-opera1on	
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