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• Family linked data, The Medical Birth Registry
• Information on genetic influences during 

pregnancy
– Fetal genes
– Maternal genes (maternal environment)
– Mitochondrial effects

• Environmental effects

Registry based recurrence risks



Recurrence of birth defects 



Pre-eclampsia recurrence

Children are paternal half-siblings:

OR = 1.8 (1.2 – 2.6)

(child’s genes from father )



Pre-eclampsia recurrence cont.

(Lie et al. BMJ 1998)

OR = 1.6 (1.01 – 2.9) 
(maternal genes or mitochondria)

OR = 1.8 (0.9 - 2.6)
(maternal genes)

Mothers are paternal half-sisters

Mothers are maternal half-sisters



Pre-eclampsia recurrence, generations

OR = 1.4 (1.2-1.7)
(child’s genes from father)  

OR = 2.2 (1.9-2.4) 
(child’s genes from mother, maternal 
genes or mitochondria)  

Through daughter (mother-child):

Through son (father-child):

BMJ 2005 Oct 15;331(7521):877



McGinnis R et al. Nat Genet. 2017 Aug;49(8):1255-1260.



Preterm birth recurrence, generations

OR = 1.06 (0.77-1.44)
(child’s genes from father)  

OR = 1.54 (1.42-1.67) 
(child’s genes from mother, maternal 
genes or mitochondria)  

Through daughter (mother-child):

Through son (father-child):





Maternal and Paternal Influences on Length of Pregnancy
Lie, Wilcox, Skjærven. Obstetrics&Gynecology 2006

Fathers BW      Fetal growth Time of delivery
Paternal alleles Fetal growth Time of delivery

Timing of delivery







BMJ. 2008 336(7641):432-4.

Recurrence from parents to offspring

Oral clefts recurrence, generations



Haplin
- Estimation of effects of child’s alleles, parent-of-origin and maternal alleles
- Gene-environment and gene-methylation interactions
- GWAS-scans



Effects of child’s alleles, 14 SNPs

Cleft lip only (CLO)                  Cleft lip with cleft palate (CLP)             Cleft palate only (CPO)



How much of the recurrence risk is 
explained by the effect of these 14 SNPs?

Parent-child 
relative risk of

recurrence*
RR by 14 SNPs

% of excess 
risk explained

CLO-CLO 42 1.47(1.35-1.60) 1.1%
CLP-CLP 29 1.45 (1.36-1.55) 1.6%
CPO-CPO 32 1.05 (1.02-1.07) 0.2%

* Data from Norway and Denmark

For oral clefts: 
Some hits, but very little of the recurrence risk is explained



Opportunities of a golden age
• Methodological opportunities

• Availability of registry data (MBR) 
• Population based family-linked data
• Opportunities for large-scale studies of DNA
• GWAS ++

• Health Registries for Research (HRR)
• Biobank Norway – Health survey data
• Helsedata.no - Helseanalyseplattformen



Thanks!

Even more important
• Good research environment
• International collaboration
• Great mentors and collaborators
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