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— Center for Interdisciplinzer Registerforskning
* Finansieret af Aarhus Universitet 2012-2017
— Center for Registerforskning
» Finansieret af Aarhus Universitet 2005-
« Danmarks Grundforskningsfond 2000-2005
— Psykiatrisk epidemiologisk forskning
« Stanley Medical Research Institute 1993-

« European Research Council (2012-2017)
* Lundbeckfonden (2010-2015)




» Sikker adgang til forskningsdata
» Baseret pa SSI’s helbredsrelaterede data

« Oprensning af data, der er malrettet
longitudinelle populations-baserede studier

* NCRR er databehandler for SSI




The National Patient Register The Psychiatric Central Register
(somatic admissions from 1977 (psychiatric admissions from 1969

onwards, somatic out-patient onwards, psychiatric out-patient

contacts from 1995 onwards) contacts from 1995 onwards)
The Register of Causes of The Cancer Register
Death (deaths from 1970 (diagnoses with cancer

onwards . .. . .
) The Danish Civil Registration System from 1943 onwards)

(Danish residents in April 1968

The Medical Birth Register | _—" and changes from April 1968 onwards)

Current and past residence in
(births from 1973 onwards)

Denmark (municipality of
residence from 1971

The In Vitro Fertilisation Register onwards, full address from
(induced fertility treatments 1977 onwards)
from 1994 onwards)
Current and past spouses Current and past immigration
(current spouse in April and emigration (immigrations
1968 and changes from April and emigra-tions from 1971
1968 onwards) onwards)




» Register-baseret forskning

— Forskning baseret pa historiske og aktuelle
oplysninger fra registre — primaert
administrative

— | nogle tilfaelde suppleret med oplysninger fra
patientjournaler, biobanker mv.

— Min baggrund er primeert inden for den
psykiatriske epidemiologi, dvs s@gen efter
arsager til psykisk sygelighed




Cannabis

Family history/ Head injury misuse
genes
Infections Childhood cancer
infections
vitamin D

insufficiency

Season of birth -

Pregnancy and

birth

complications Maternal Traffic accident

disease

Place of birth Bereavement

Birth Age




* Repraesentativ undersagelse

* Longitudinel (fra vugge til grav)
» Stor population

* Billig undersagelse

* Hurtig dataindsamling

* High impact journals

* Tiltraekke forskningsmidler




 Data er indsamlet til et andet formal
« /Endring i betydningen af variabler over tid

» Typisk mangelfuld dokumentation




* Den ideelle situation for register-baseret
forskning

« Eksempler pa register-baseret
epidemiologisk forskning

« Eksempler pa andringer i variabler over tid




* Longitudinelle data med mange komplette
og konsistente oplysninger for alle
personer over en lang arraekke

— Det gode eksempel
» Fgdselsdato fra CPR-registret

— (perfekt bortset fra nogle immigranter)

— Det darlige eksempel
« Gestationsalder fra Medicinsk Fgdselsregister




e Forekomst af sygelighed

e Familicer ophobning af sygdom
e Fpdselskomplikationer

e Fpdested og bopeel

e Immigration og emigration

e Adoptioner

e Miljgmaessige eksponeringer
e Gener og biomarkgrer
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* Forskellige diagnostiske klassifikationer

* Oversaettelse mellem klassifikationer er ikke
altid oplagt
—1CD7: 1943 — 1977 (kun Cancerregistret)
— |CD8: 1968 — 1993
—|CD10: 1994 — 20157
—|CD11: 20157 —

 Viden gar tabt nar der aendres klassifikation




e Forekomst af sygelighed

e Familizer ophobning af sygdom
e Fpdselskomplikationer

e Fpdested og bopeel

e Immigration og emigration

e Adoptioner

e Miljgmaessige eksponeringer
e Gener og biomarkgrer
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RR Cl
Mor skizofren 7.10 6.28-8.01
Mor skizofreni lignende psykose 3.68 3.28-4.13
Mor andre psykiske lidelser 1.95 1.85-2.06
Mor ikke psykisk syg 1.00




General population
B 125% First cousins
drdd
Bt Uncles / Aunts
relatives
Nephews / Nieces
B 25% Grandchildren
2nd degree
relatives Half siblings
Parents
B 50% Siblings
1st degree Children
relatives
Fraternal twins
B 100% Identical twins

Genes shared Relationship to

inn with

phrenia

il

10 20 30 40
Risk of developing schizophrenia
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« Kun oplysning om 1-2 generationer
afhaengigt af fadear

* Oplysninger baseret pa de juridiske
foreeldre registreret i CPR

— Oplysninger om adoptioner mistes

— Biologiske forzeldre versus juridiske forzeldre
(validitet af far)



« Etablering af mere komplette familier er
muligt

* Indtastning af fadsler fra alle Kirkebgager
* Projekt ivaerksat af Statens Arkiver

» Potentiale
— Bedre mulighed for familiebaserede studier

— Identificere gener, der gger tilbgjeligheden til
sygdomme



Persons

fodear

1920-24
1925-29
1930-34
1935-39
1940-44
1945-49
1950-54
1955-59

| alt

Personeri CPR

Alle

303488
280234
273710
294652
358335
416211
368758
362606

2657994

Uden mor

link
301495
276732
267652
284592
340860
388344
237843
51991

2149509

Mors
forventede
fodear

1894
1899
1904
1909
1914
1919
1924
1929

Mors mindste
levealder for
inklusion i CPR

>=74 ar
>= 69 ar
>= 64 ar
>= 59 ar
>= 54 ar
>=49 ar
>=44 ar

>=39 ar

Forventet andel af
personer hvis mor

kan genfindes i CPR

52 %
66 %
77 %
84 %
89 %
93 %
96 %
97 %

80 %



e Forekomst af sygelighed

e Familicer ophobning af sygdom
e Fgdselskomplikationer

e Fpdested og bopeel

e Immigration og emigration

e Adoptioner

e Miljgmaessige eksponeringer
e Gener og biomarkgrer
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Incidence rate ratio (95% Cl)
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Incidence rate ratio (95% ClI)
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Mean birthweight of second birth (grams)
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 Information fra Medicinsk Fadselsregister

— Stor variation i indholdet af de ca. 132
forskellige variabler

— Gestationsalder fra Medicinsk Fadselsregister
« 1973-1977. Antal uger fagdt for tidligt

* 1978-1996: Antal komplette uger, suppleret med
ultralyd (1978-1961 ca 25% ukendt)

* 1996-: Antal dage, suppleret med ultralyd
— Rygning under graviditet, etc



e Forekomst af sygelighed

e Familicer ophobning af sygdom
e Fpdselskomplikationer

e Fgdested og bopeel

e Immigration og emigration

e Adoptioner

e Miljgmaessige eksponeringer
e Gener og biomarkgrer
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Fodested

RR1 (95% ClI)

RR2 (95% ClI)

Capital

Capital suburb
Provincial city
Provincial town
Rural area

2.49 (2.20-2.80)
1.64 (1.40-1.93)

(
1.57 (1.36-1.81)
1.24 (1.10-1.41)
1.00 (ref)

2.40 (2.13-2.70)
1.62 (1.37-1.90)

(
1.57 (1.36-1.81)
1.24 (1.10-1.41)
1.00 (ref)

RR1: Estimater var justeret for kan, alder, kalenderar, fademaned og foraeldres alder ved barns fadsel
RR2: Estimater var yderligere justeret for familiehistorie med skizofreni

_s of family history and place and season of birth on the risk of schizophrenia. N Engl J Med. 1999



Incidence rate of schizophrenia
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* Gode oplysninger om fgdested (sogn)

 Klassifikation baseret pa antal indbyggere
| starste by | kommunen

(far kommunalreformen i 2007)

 Klassifikation af fadested for personer fadt
efter kommunalreformen er besveerlig



e Forekomst af sygelighed

e Familicer ophobning af sygdom
e Fpdselskomplikationer

e Fpdested og bopeel

e Immigration og emigration

e Adoptioner

e Miljpmaessige eksponeringer
e Gener og biomarkgrer
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Degree of urbanization

M Capital
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Provincial town
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Distance to nearest major road
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» Gode oplysninger om befolkningens bopeel

« Kommunalreformer
—1970-1978, aendring af mange vejkoder??
— 2003-2006: Bornholm, Ara, Langeland
— 2007: Landsdakkende

— Mangler link mellem historiske og aktuelle
vejkoder for de eeldste data

— Nedlagte veje



e Forekomst af sygelighed

e Familizer ophobning af sygdom

e Fpdselskomplikationer

e Fgdested og bopeel

e Immigration og emigration

e Adoptioner

e Eksponering for miljgmaessige eksponeringer
e Gener og biomarkegrer
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e Lundbeck Foundation Initiative for Integrative
Psychiatric Research (iPSYCH)

e Schizophrenia, Bipolar affective disorder,
Affective disorder, Autism, ADHD, Anorexia

e 55,000 cases and 30,000 shared controls

— GWAS (500,000 variables), NGS (approx 20 million
variables), neonatal infections, food related
antigens, vitamin D, cytokines
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ORIGINAL ARTICLE

Genome-wide study of association and interaction with maternal
cytomegalovirus infection suggests new schizophrenia loci

AD Berglum'*, D nmmmn“ X Gm‘-“ il FiHmn L MV M.?n.d CB Pedersen, A Hedemand'*, M Mattheisen’

GROUP’ |rw!!ngamv§ A Uitterfinden™", M Nyegaard™, T @rtoft™, C Wiuf*", M Didriksen', M Nordentoft™'", MM unm’ A
M Riecschel %, RA Ophoff”, § Cichan™ 4%, H Yolken", DM Hougaard®, P8 Mortensen™ and O Mars**

. the risk of
10 include factors in genetic studies of This study ice association (GWA) and
follow-up analyses of all indivicuals bom in Denmark since 1981 and diagnosed with schizophrenia a3 well as controls from the
same birt cohort. Furthermore, we present the fist genome-wide interacton survey of single nucleotide polymarphisms (SKPs)
s = — - ~is —alysis included B38 cases and 882 controls, and the follow-up

5.5 -
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dEEe e e
 associated in the single-marker analysis of the combined Danish
157927 in COHI3 7~ 139 x 10_°). Both genes have previousy been
d «cluding Danish and
1 x 10 7). A region-based analysis summarizing independent signas
. re-wide significant locus overlapping the gene ZEB! (P=70x 10 ).
10", Significant interaction with matemal CMV infection was found
 previously impiicated in schizophrenia, stressing the importance of

2013; dok10.1038/mp20132
SWIS; region-wise anslysis; 2681

sy acogil ey i o ). W s b,
collectively capturing around 30% of the genetic risk

effect sizes of the common risk variants, the heritability that can
b accounted for by thsg dernfie 50 frhas b eslated 10
ween 1% and 2%

\! -! well ﬂocumm:ad that the environment has an important
role in the development of schizophrenia.”' Especially early in lfe
the susceptibiity 1o enviranmental risk factors may be increased,
supported by several studies demonstrating an association of
matemal infection with incegied 1k of the chid developng
schizophrenia later in ife. 2 It has also been reported that
interaction between genetic variation in the offspring and m.m;
of maternal infection (maternal antibodies) may influence the risk
of schizophrenia, stressing the importance of taking environ.
mental factors into account in genetic studies.
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 ca. ~ 1800 personer (900 syge, 900 raske)

* ca. 550.000 genvarianter undersagt hos hver person.
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« PKU biobanken

— Fremfinding af PKU prgver
— Identifiers er indskannet - hyppige fejl (2-3%)

— Ikke alle oplysninger fra kartotekskortet er
indtastet/skannet

* Prgvesamplingsdato

— Kombination af biobank, register og
kartotekskort



* Dansk register-baseret forskning i

verdensklasse
» Repraesentativ undersggelse
 Longitudinel (fra vugge til grav)
» Stor population
» Billig undersggelse
 Hurtig dataindsamling
» High impact journals
« Tiltreekke forskningsmidler



« Udfordringer inkluderer
— Konsistens af oplysninger over tid
— Manglende dokumentation
— Ringe incitament for arkivering af data




