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This year we celebrated the 25th Anniversary of our 
Research Centre. In March we invited two of the 
world wide highest ranked diabetes researchers to 
a Scientific Symposium. Prof. Matthias von Herrath 
from La Jolla, USA reported hot topics in immunolo-
gy of type 1 diabetes and autoimmune diseases. Prof. 
Leif Groop, Lund University, discussed how genetics 
of type 2 diabetes may be translated into the clinic. 
This was followed by a meeting open for the public 
and members of the center presented the latest news: 
the role of viruses as possible cause of type 1 diabe-
tes and autoimmunity, new insulin pumps, continu-
ous glucose sensors and the possibility of a wearable 
endocrine pancreas device, improved therapy of di-
abetes in pregnancy, and at last prevention of cardio-
vascular disease. The auditorium was packed with 
people, and the questions would never end. A festive 
dinner was served in the evening and our yearly in-
tern staff scientific meeting was arranged the next 
day. Two days to remember. 

The open meeting with the interaction with the 
public, the patients and their families was of special 
interest, and shall be repeated on a regular basis. It 
puts diabetes into perspectives. The importance of 
our work is illustrated by some facts: Today approx-
imately 415 million people in the world have diabe-
tes and it is expected to increase to 642 million in 
the next generation. 12.000 Norwegians get diabetes 
every year. In Norway approximately 300.000 know 
that they have diabetes, but 100-150.000 do still not 
know. Diabetes is a serious disease. In Norway three 
out of four have at least one complication, one of five 
get serious eye complications, 500 suffer amputation 
and 150 need kidney transplantation every year. The 
risk for life threatening myocardial infarction and 
stroke is three fold increased. Research to prevent 
this is extremely important both for people and so-
ciety.

This center has a strong clinical basis and is the 
only center in Norway covering the whole life-span 
of diabetes, from the fetus, through childhood and 
adolescence, early and late adult life. This life-course 
approach to diabetes attempts to capture the com-
plex influence of factors operating at different points 
in life integrating both early-life and adult lifestyle 
models into a wider framework through an extensive 
collaboration between our 10 established research 
groups and their internal and external collaborators. 
In the life-course perspective to diabetes we aim to 
assess how the effect of factors operating at different 
stages of life, from in utero to late adulthood, might 
accumulate and interact to determine development 
of diabetes and its complications later in life. Our 
high aim is to contribute substantially to prevent dia-
betes - and in the meantime - its complications.

Our center has 10 research groups spread throughout 
the Oslo University Hospital and Faculty of Medicine 
- in the Institute of Clinical Medicine and Institute 
of Health and Society, and Institute of Basic Medical 
Sciences. In this annual report you may count nearly 
hundred persons involved. It covers nearly all diabe-
tes related research in these institutions.

We have reached several milestones in 2015. We 
were invited as partner to apply for an IMI2 EU con-
sortium called INNODIA and the consortium was 
granted EUR 36 Mill for type 1 diabetes research 
the seven years to come. This will especially support 
the biobank of the Norwegian Childhood Diabetes 
Registry organized within our center, and facilitate 
collaboration with the best research laboratories in 
Europe.  We were in total granted NOK 17 mill by 
the South-Eastern Norway Regional Health Author-
ity for the coming years. The post-doctoral projects 
– “Gestational diabetes and offspring’s adiposity: A 
possible role for maternal folate and vitamin B12 sta-
tus and epigenetics” lead by Professor Kåre I. Birke-

NEW MILESTONES –  
DIABETES IN A LIFE-COURSE  
PERSPECTIVE
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land and “Detection and treatment of post-transplant 
diabetes mellitus (PTDM)” lead by Professor Trond 
Geir Jenssen – were granted funding for three years 
each. The project “Fetal nutritional environment: the 
role of the placenta in the Maternal-Fetal Interac-
tion” lead by Trond Melbye Michelsen was granted 
support as a doctoral project for three years. NOK 
9 mill were granted “The Diabetes Virus Detection 
and Intervention Trial” lead by Professor Knut Dahl- 
Jørgensen to perform an intervention trial with an-
tiviral drugs aiming to maintain endogenous insulin 
production at diagnosis of type 1 diabetes in children 
and adolescents. This is the result of our detection 
of a low grade persistent enterovirus infection in the 
pancreatic islets at diagnosis. The pancreatic biopsies 
obtained in our DiViD study, have become attractive 
and we recently arranged a meeting in Miami with 
15 different international laboratories with whom we 
have signed research collaboration. We have been 
granted two postdoc positions, one in San Francis-
co and one in Lund, through the EU Scientia Fellows 
Program. Novo Nordisk and AstraZeneca have kind-
ly supported research in the centre by an unrestrict-
ed grant each.

Thus 2015 was again a successful year for the Oslo 
Diabetes Research Centre. The center is steadily im-
proving its’ international reputation. We produced 
about 90 international publications. In this year’s an-
nual report you may notice many publications in the 
highest ranked diabetes related scientific journals. In 
2015 we had five Ph.D. dissertations. 

•	 Christine Sommer. Maternal adiposity: associa-
tions with gestational diabetes and neonatal fat in 
a multi-ethnic population.

•	 Astri Jeanette Meen. Proteoglycans in inflamma-
tion, atherosclerosis, diabetic nephropathy and 
during physical activity with emphasis on sergly-
cin.

•	 Martin Heier: Early atherosclerosis in childhood 
onset diabetes – the impact of inflammation and 
advanced glycation.

•	 Line Wisting. Comorbid type 1 diabetes and dis-
turbed eating behaviors – assessment, prevalence, 
psychological correlates and metabolic controls.

•	 Anne Pernille Ofstad. Myocardial dysfunction and 
cardiovascular disease in type 2 diabetes.

We thank and acknowledge them, and are looking 
forward to include many of them for further research 
within our center.

Knut Dahl-Jørgensen (signature)

CHAIRMAN PROFESSOR DR. MED.

NEW MILESTONES –  
DIABETES IN A LIFE-COURSE  
PERSPECTIVE
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Research focus: 
The group has four main research areas. The first is the 
ethiology and prevention of type 1 diabetes and auto-
immune diseases, especially focusing the role of viruses 
and the interaction with the immune system in pancre-
atic and thyroid tissue samples. The last years we have 
succeeded in detecting a low grade persistent enterovi-
rus infection in the insulin producing pancreatic islets 
of patients with newly diagnosed type 1 diabetes, and 
also in the thyroid of patients with newly diagnosed 
Graves’ Disease. This strongly indicates that viruses are 
important for the development of autoimmune diseas-
es. 

The DiViD study has got worldwide attention for its 
unique collection of pancreatic biopsies in live young 
adult patients at the onset of type 1 diabetes. We have 
signed material transfer and research collaboration 
contracts with 15 international, highly recognized lab-
oratories, and we recently arranged a group meeting in 
Miami in conjunction with the nPOD meeting (www.
jdrf.org) to discuss the results and the next steps. Much 
focus has been on the role of enteroviruses, the insulitis 
and the role of innate immune system, and viral “foot-
prints” in the pancreatic islets. We were granted NOK 
9 mill from the South-Eastern Norway Regional Health 
Authority to start a Scandinavian multicentre, random-
ized trial (The DiViD Intervention Trial) to study the 
effect of antiviral treatment aiming to preserve endog-
enous insulin production at diagnosis, as measured by 
C-peptide. In addition to standard mixed meal toler-
ance tests, we will perform filterpaper blood tests for 
C-peptide monitoring at home.

The second research area of our group is diabetes late 
complications. We have long term clinical studies on 
microvascular complications and the influence of gly-
cemic control and advanced glycation. Recently the 
risk of early atherosclerosis in childhood onset type 1 

diabetes has been the focus in several of our studies, 
with measurement of vessel wall thickness (IVUS, IMT, 
MRI) and vessel elasticity, and biochemical markers, 
as well as clinical data and risk factors. Martin Heier is 
now a postdoc in San Francisco as part of the EU Sci-
entia Fellow Program, studying HDL Cholesterol func-
tion. The 10 years follow up of the prospective study 
“Atherosclerosis in Childhood Diabetes” will start in 
2016. 

In our large, nationwide clinical studies, now as part of 
the Childhood Diabetes Registry, we focus on import-
ant issues as intensified insulin treatment and pumps, 
diabetic nephropathy, diet, physical activity, quality of 
life and psychosocial problems and eating disturbances 
(together with Skrivarhaug’s Group).

Projects: 
Ethiology and prevention of type 1 diabetes 
and autoimmune diseases: 
1.	 Diabetes Virus Detection Project (DiViD)
2.	 Genetic studies of the importance of copy-number 

polymorphism in the development of type 1 diabe-
tes.

3.	 Viruses, genetics and autoimmunity in thyroiditis. 
A biopsy study. 

Diabetes late complications:
4.	 Atherosclerosis in Childhood Diabetes – a popula-

tion based, prospective study. 
5.	 Long term vascular changes in type 1 diabetes – 

Clinical aspects and biological markers – 30 years 
follow-up of the Oslo Study.

6.	 Advanced glycation of proteins and vascular com-
plications in childhood diabetes.

7.	 Diabetic nephropathy: Hypertension and microal-
buminuria in Norwegian children with type 1 dia-
betes.

Research Group:	 CHILDHOOD DIABETES 
Group Leader:	 Professor Knut Dahl-Jørgensen
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GROUP MEMBERS 
KNUT DAHL-JØRGENSEN
Professor, MD, PhD

LARS KROGVOLD
MD, Pediatrician, PhD student 

HILDEGUNN STYVE BORKAMO
MD, Pediatrician, PhD student 
(together with Skrivarhaug’s 
Group) 

MARTIN HEIER
MD, Pediatrician, PhD, post doc

LINE WISTING
Master Degree Psychology, PhD, 
post doc

HANNA DIS MARGEIRSDOTTIR
MD, PhD, Pediatrician, post doc

JAKOB LARSEN
MD, PhD, Pediatrician, post doc

DAG HELGE FRØISLAND
MD, PhD, Pediatrician, post doc 

SARA HAMMERSTAD
MD, PhD, Endocrinologist, post doc 

UNNI METTE KØPP
MD, PhD, Pediatrician, post doc 

SIV JANNE KUMMERNES
R.N. Diabetes specialist nurse

HANS JACOB BANGSTAD
Professor, MD, PhD

JON HAUG 
Dr.Philos, clinical psychologist 

KARI ANNE SVEEN
MD, physician (together with 
Kristian Hanssens Group)  

KNUT DAHL-JØRGENSEN

Clinical diabetes:
8.	 Collaboration with the Norwegian Childhood Diabe-

tes Registry (see pages 30-31). A nationwide prospec-
tive population-based study for research and quality 
improvement by means of benchmarking.

9.	 Dietary intake, meal pattern and physical activity in 
children and adolescents with type 1 diabetes. 

10.	Diabetes in body and mind. The theory of the specific 
psychological processes in type 1 diabetes.

11.	Children and adolescents with diabetes - present state 
and future possibilities - A population-based study of 
factors affecting competences and treatment results 
in children and adolescents with type 1 diabetes. 

12.	Eating disturbances in childhood diabetes.
13.	Childhood diabetes and celiac disease – a population 

based study.

Obesity and type 2 diabetes:
14.	Pathways contributing to childhood weight develop-

ment and overweight in Norway. Sub-study of the 
Mother and Child National Cohort.

Achievements 2015
Detection of a low grade persistent enterovirus infection 
in the insulin producing islets of Langerhans at diagnosis 
of type 1 diabetes. In depth description of the insulitis at 
diagnosis.

Ambitions 2016-2017
Start a randomized controlled trial of antiviral treatment 
in newly diagnosed type 1 diabetes patients aiming to 
maintain and restore endogenous insulin production. 
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Research Group:	 TYPE 2 DIABETES AND METABOLISM
Group Leader:	 Kåre I. Birkeland

Research focus
Our focus is on clinical epidemiological studies, ob-
servational studies and randomized clinical trials in 
subjects with obesity, prediabetes, gestational dia-
betes, metabolic syndrome and type 2 diabetes. We 
design and conduct our own studies, but also par-
ticipate in international multi-center studies, both 
researcher initiated and studies sponsored by phar-
maceutical companies, (phase II-IVstudies). Several 
of our researchers are also engaged in mechanistic 
studies and translational research in collaboration 
with different laboratories.

Our long-term goal is to contribute to prevention 
and better treatment of diseases related to over-
weight and physical inactivity, primarily type 2 di-
abetes and its complications.  To achieve this, we 
search for etiological factors in disease development 
through hypothesis-generating epidemiological and 
observational studies and seek to test the hypotheses 
in mechanistic and randomized, controlled clinical 
trials. We aim to publish our results in international-
ly well recognized scientific journals and in relevant 
national and international meetings. We also engage 
ourselves in popular scientific publishing to increase 
knowledge about ours and others’ research to the 
public. We collaborate closely and partly overlap with 
Anne Karen Jenum’s group on the STORK-Grorud-
dalen studies and with Tore Henriksen’s/Jens Boller-
slev’s group on the STORK-Rikshospitalet studies. 

Our special focus for the coming years is epigenetics, 
gestational glucose metabolism and pregnancy out-
comes.  This project aims to characterize the influ-
ence of T2DM risk alleles and allele expression in 
pregnancy, combining two reasonably large cohorts 
of pregnant women (STORK, STORK Groruddalen; 
the second representing a multiethnic population).  
The multiethnic cohort will enable us to describe 
variant alleles and compare common SNP effects 

in different ethnic groups relative to established 
screening endpoints and glucose curve patterns. The 
influence of GDM and folate levels on methylation 
patterns will be analyzed in mid and late gestation. 
Additionally, glucose data will be analyzed using all 
available time points to extract additional informa-
tion based on functional data analysis (FDA), which 
has shown to be superior in providing physiological 
interpretable and important temporal information, 
and can differentiate between women that did and 
did not develop GDM during pregnancy.
 
The epigenetic modelling studies, showing activation 
or quiescence of the variant alleles by methylation, 
histone modifications etc. will be performed in close 
collaboration with Professor L.Groop, Lund Univer-
sity Diabetes Centre. As a continuation project, anal-
ysis of gene expression in placental tissue in our co-
horts could allow determination and comparison of 
alleles with a putative relation to fetal glucose supply 
and neonatal fat mass, relative to the maternal meta-
bolic changes in pregnancy. The combination of risk 
alleles and FDA will give novel insights in glucose 
responses during OGTT in healthy pregnant wom-
en, and increase knowledge of how variant genes and 
their expression during gestation influence pregnan-
cy outcomes, and could guide later preventive inter-
ventions.

KÅRE I. BIRKELAND
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Projects
1.	 A genetic/epigenetic sub-project under the 

STORK and STORK-Groruddalen studies.

2.	 The 4B study: The effect of bariatric surgery on 
bone marrow fat and glucose metabolism in sub-
jects with type 2 diabetes and morbid obesity.

3.	 The DIVINE-study – a randomized, placebo-con-
trolled intervention with high-dose vitamin D in 
type 2 diabetes.

4.	 The MyoGlu-study – A controlled, intervention 
study of high-intensive exercise training in sub-
jects with abnormal glucose tolerance and con-
trols.

5.	 The HypoAlert-study – An observational study 
with hypo- and euglycaemic glucose clamp in-
vestigations of subjects with type 1 diabetes and 
hypoglycemia unawareness. 

6.	 The ABCD (Asker and Baerum Cardiovascular 
Diabetes) Study

7.	 The FIBERDIA – a randomized controlled trial of 
the effects of probiotica on  ncretin responses in 
type 2 diabetes.

8.	 10 year follow up of subjects after bariatric sur-
gery with focus on the prevalence of diabetes and 
metabolic risk factors.

9.	 Several multi-center phase II, III and IV clinical 
trials in collaboration with the pharmaceutical 
industry. 

Achievements 2015
•	 Christine Sommer defended her thesis:  “Mater-

nal adiposity: Associations with gestational diabe-
tes and neonatal fat in a multi-ethnic population”.  

•	 We obtained funding from Helse SørØst for post-
doc Christine Sommer “Gestational diabetes and 
offspring’s adiposity. A possible role for maternal 
folate and vitamin B12 status and epigenetics”

Ambitions 2016-17
•	 To recruit and obtain financial support for at least 

1 new PhD or Post.doc each year
•	 To analyze and publish genetic and epigenetic re-

sults from the STORK-cohorts in collaboration 
with Lund Diabetes Research Center

GROUP MEMBERS
KÅRE I. BIRKELAND
Professor, MD, PhD

ANNE-MARIE AAS
Associate Professor, PhD

KIRSTI BJERKAN
MSc

CECILIE WIUM
MD, PhD, consultant 

CHRISTINE SOMMER
PhD 

CHRISTIN W. WAAGE
PhD student

ANNE-PERNILLE OFSTAD
MD, PhD

SEDEGHEH GHARAGZLIAN
PhD

HILDE RISSTAD
MD, PhD student

SUSANNA E. HANVOLD
MSc, PhD student

TORGRIM MIKAL LANGLEITE
MSc, PhD student

INGVILD HØGESTØL
MD, PhD student

ÅSE HALSNE
research nurse

ELINE BIRKELAND
PhD student

GØRIL VINJE
research nurse

GRO BOZELIJN
research nurse

ANNE KAREN JENUM
Professor, MD, PhD

LINE SLETNER
MD, PhD, post doc

GUNN-HELEN MOEN
MSc PhD student

ELISABETH QVIGSTAD
MD, PhD, consultant

PAZ LOPEZ-DORIGA RUIZ
MD, PhD student

HANNE LØVDAL GULSETH
MD, PhD
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Research focus
Epidemiology and mechanisms of late complications.
The mechanism by which hyperglycaemia is so del-
eterious to large and small blood vessels is basically 
unknown. A leading hypothesis is that glycation (the 
chemical reaction between glucose or intracellular 
metabolites of glucose and proteins) and subsequent 
rearrangements (Advanced Glycation Endproducts 
AGE’s) is a main culprit. We have developed unique 
assays for different AGE’s (CML, hydroimidazolone 
and Glucosepane) in blood. We have previous-
ly shown that serum AGE is associated with, and 
predicts coronary heart disease in type 2 diabetes. 
Furthermore, that serum AGE is associated with mi-
cro-vascular complications.

Projects
1.	 	30 years prospective study of late complications 

in type 1 diabetes (The Oslo Study)
•	 Prospective study: We have studied the progres-

sion of vascular changes, especially coronary 
vascular changes as measured by intravascular 
ultrasound (IVUS) and coronary angiography in 
the prospective Oslo Study and identified predic-
tive parameters for this progression, especially 
AGE parameters (together with Dahl-Jørgensen’s 
group). 

•	 Specific aims: Serum- and skin AGE, oxidative 
and inflammatory markers in relationship to sta-
tus of vascular complications. 

2.	 Advanced glycation end products and vascular 
complications in childhood diabetes (together 
with Dahl-Jørgensen’s group).

	 Prospective study of early markers of atheroscle-
rosis in a large group of adolescents with type 1 
diabetes and controls. Study of the relationship to 
glycation.

3.	 Coronary and glomerular morphology in kidney 
transplants. Long term study in two contrasting 
groups. PI: Trond G. Jenssen together with Svein 
Kolset, Institute of Nutrition.

	 Study the effect of long-term normoglycaemia 
vs. hyperglycemia on changes in the coronary 
arteries and the renal function and structure in 
type 1 diabetes patients. Two groups of patients 
with type 1 diabetes are studied, one group trans-
planted with a single kidney (HbA1c 8-8.5%), the 
other who received combined kidney-pancreas 
grafts and has obtained perfect normoglyacemia 
over the same period of time (HbA1c 4.5-5.5%). 
Advanced Glycation Endproducts (AGE, CML, 
hydroimidazolone) by immunohistochemistry in 
the glomerulus and in serum samples to test the 
hypothesis that glycation markers can predict the 
development and progression of late complica-
tion specifically early diabetic nephropathy and 
coronary heart disease.

4.	 DIALONG: A study of long-term survivors with 
more than 45 years of type 1 diabetes. A large 
clinical and biochemical study focusing on mac-
rovascular disease and skin and joint complica-
tions. Collaborators within the Oslo University 
Hospital and in Sweden, Denmark and the US.

5.	 Prospective study of pre-eclampsia in pregnant 
type 1 diabetes. In collaboration with research 
groups in Australia and US.

Ambitions and Achievements
One of the leading groups combining Clinical and 
Molecular Medicine data to understand diabetic late 
complications (Translational Medicine).

Research Group:	 DIABETIC LATE COMPLICATIONS
Group Leaders:	 Tore Julsrud Berg and Kristian F. Hanssen
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KRISTIAN F. HANSSEN
MD, PhD Senior Professor of 
Medicine (Endocrinology) 

KARI ANNE SVEEN
MD, PhD

BENTE K. KILHOVD
Consultant PhD

DAG FOSMARK 
Consultant, PhD (Department of 
Ophtalmology)

MARTIN HEIER
PhD (together with  
Dahl-Jørgensens group)

HANNA DIS MARGEIRSDOTTIR 
PhD (together with  
Dahl-Jørgensens group)

MILIAM PEPAJ
PhD

KRISTINE B. HOLTE
PhD student

TORE J. BERG

KRISTIAN F. HANSSEN
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Research focus
Diabetes epidemiology, causes of type 1 diabetes and 
prevention, diabetes complications and mortality. 
Special emphasis on risk factors for type 1 diabetes 
using epidemiological approaches, including studies 
of infectious, dietary and other environmental fac-
tors, and potential gene-environment interactions. 
Research to prevent complications and premature 
death by studying of risk factors is also central in the 
group’s work. The long-time goal is to reduce the in-
cidence of type 1 diabetes in children and reduce the 
impact of complications of diabetes in children that 
already have the disease. The most important source 
for research is the Norwegian Childhood Diabetes 
Registry with biobank with > 90% of new cases of 
diabetes below 15 years included, the MOBA-study 
with biobank and other registers.

Projects
1.	 The PAGE study (Prediction of Autoimmune di-

abetes and celiac disease in childhood by Genes 
and perinatal Environment): Studies of risk fac-
tors for type 1 diabetes and for celiac disease 
in The Norwegian Mother and Child Cohort 
(MOBA) linked to the Norwegian childhood di-
abetes registry (PI: Lars Chr. Stene). 

2.	 Biomarkers for intrauterine environment and risk 
of childhood diabetes. Sera from 30 000 pregnant 
women linked to diabetes registry to identify 
women whose children later developed type 1 di-
abetes selected for biomarker studies, dietary and 
infectious (Ingvild S. Sørensen).

3.	 Mortality in a nationwide, population-based co-
hort of childhood-onset type 1 diabetes in Nor-
way. PhD-project by Vibeke Gagnum, MD.

4.	 Classification of diabetes in children. Study of 
phenotypic presentation compared with geno-
types, autoantibodies, c-peptid and family back-
ground.

5a.	Cardiovascular and end-stage renal disease in 
type 1 diabetes with onset before 15 years of age 
and long duration (project in preparation).

5b.	Nephropathy and hypertension in type 1 diabetes 
with onset before 15 years of age and long dura-
tion.

Achievements 2015
The PAGE-study is in steady progress, several analy-
ses have been completed and publications are in the 
pipeline.

The first paper in the mortality study has been pub-
lished. 

Ambitions 2016-2017
To be a leading group in epidemiological studies on 
genetic and environmental risk factors in the etiolo-
gy of type 1 diabetes in children and adolescents.

To publish exciting scientific results from the 
PAGE study.
Recruit and get financial support for 1-2 PhD-stu-
dents and start a population based study on diabetes 
complications and risk factors based on long-term 
follow up through the Norwegian Childhood Diabe-
tes Registry.

Research Group:	
CHILDHOOD DIABETES AND DIABETES EPIDEMIOLOGY
 

Group Leader:
Geir Joner
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GROUP MEMBERS

GEIR JONER
Professor, MD, PhD

LARS CHRISTIAN STENE
PhD, senior researcher

TORILD SKRIVARHAUG
MD, PhD, Director, Norwegian 
Childhood Diabetes Registry

GERMAN TAPIA
PhD, researcher/postdoc

VIBEKE GAGNUM
MD, PhD student

INGVILD MENES SØRENSEN
MD, PhD, paediatric endocrinology

NICOLAI LUND-BLIX
cand. scient, PhD student

MARIA C. MAGNUS
PhD, researcher

GEIR JONER
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Research focus
We apply a life course approach in our research into 
the causation, care and prevention of type 2 diabetes 
and cardiovascular complications, especially when 
studying social and ethnic differences in health. The 
group members have a diverse professional back-
ground, facilitating synergies and convergence in re-
search. Our group has two main areas of research, 
both originating from observations in primary care 
of the epidemic of diabetes, its different faces and 
the need to develop culturally sensitive interventions 
due to the demographic transition in Norway to a 
multiethnic country:
1.	 The Diabetes Care group – working with the epi-

demic of type 2 diabetes, its complication and the 
quality of diabetes care in a multiethnic society 
and strategies for prevention. 

2.	 The Mother and Child Health group – working 
with the developmental origin of health and dis-
ease, not least type 2 diabetes and gestational di-
abetes, in a Norwegian mother, father and child 
multiethnic cohort and together with interna-
tional collaborators. 

We have performed and are involved in cross-sec-
tional studies, cohort studies, qualitative studies, one 
RCT using new technology, and are involved in de-
veloping culturally sensitive interventions in primary 
care. Through 2015 we have included new members 
and collaborative partners and increased the number 
of subprojects.

Projects 
1.	 The STORK-Groruddalen cohort study of 823 

pregnant women from multiethnic women in-
vestigates the effect of ethnicity and a range of 
environmental determinants on the prevalence 
and development of gestational diabetes (GDM), 
intrauterine growth and development and neo-
natal birth weight and anthropometric measures, 

http://www.med.uio.no/helsam/forskning/pros-
jekter/stork-groruddalen/. This project has so far 
developed 11 PhD projects, covering gestation-
al diabetes and related maternal health issues, as 
well as neonatal body composition and fetal and 
childhood growth. Four PhD students using data 
from this cohort have finished their dissertations, 
and one has become a post-doc researcher in my 
group. Five PhD projects for general practitioners 
are funded by the Norwegian Medical Association. 
Further, two more PhD students will use our data 
for at least one paper. 

2.	 Cardiovascular disease, diabetes and ethnicity, and 
the quality of diabetes care in a multiethnic gen-
eral practice population. After one thesis on this 
subject in 2013, we have now established a multire-
gional Norwegian research group to set up a large 
study in primary care and in collaborating hospi-
tals (ROSA 4). Data collection started in January 
2015 and will be finished in March 2016 and covers 
five counties: Oslo, Akershus, Rogaland, Horda-
land and Nordland. My group leads the data col-
lection in Oslo and Akershus. We have developed 
research protocols related to ethnicity and gender 
- and to collaboration between primary care and 
hospitals. The former PhD student in this field has 
now got a postdoc grant to work with these issues.

3.	 The Norwegian study in Renewing Health: Stim-
ulating self-management in patients with Type 2 
diabetes mellitus through tele-care with the Few 
Touch application and health counseling - a ran-
domized controlled trial, is a EU-funded project 
with the Norwegian study developed by Faculty 
of Health Sciences, Oslo and Akershus Universi-
ty College of Applied Sciences, Oslo The Oslo and 
Akershus University College.

4.	 The need for drug information about diabetes 
among Pakistani females in Norway. A qualitative 
study about the need for drug information about 
diabetes among Pakistani and other non-western 

Research Group: 
DIABETES AND RELATED 
HEALTH ISSUES IN PRIMARY CARE

Group Leader: 
Anne Karen Jenum

ANNE KAREN JENUM
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women in Norway, originating from School of 
Pharmacy, Faculty of Mathematics and Natural 
Sciences.   

5.	 Innovative Prevention Strategies for type 2 Diabetes 
in South Asians Living in Europe (InPreSD-SA) - a 
coordinated effort to target the excessive risk for 
T2D in South Asian populations in Europe. This 
multinational collaboration was initiated by Prof K 
Stronks, The Netherlands, AMC, Amsterdam and 
has collaborative partners in Edinburgh, Glasgow 
and Norway (Jenum and B Kumar). The aim of this 
project is to build on the findings of recent trials in 
order to accelerate knowledge production and the 
process of implementation of research findings by 
bringing together European experts. The focus will 
be on dietary behavior and physical activity. We 
plan to conduct in-depth analyses of the findings 
from relevant interventions studies with particular 
focus on the behavioural strategies employed (WP 
4 – to be delivered by Norwegian partners). Fur-
thermore, we will critically evaluate dietary goals 
employed in current behavioural interventions. 
The findings will specify HOW to support South 
Asian people in the uptake and maintenance of 
a healthy diet and WHAT to focus on. This is an 
EU-funded three year project on the topic - Inno-
vation to prevent and manage chronic diseases. 

Achievements 2015
We have published 6 papers, one more paper is ac-
cepted, five more papers submitted. One PhD stu-
dent (Christine Sommer) defended her thesis in 
November 2015 and has now achieved funding from 
Helse Sør Øst for a postdoc. We have also achieved 
funding for one new PhD student (Birgitta Skavoll). 

Ambitions 2016-2017
Three PhD students are expected to submit their 
thesis before July/August 2016. Beside the planned 
progress of the PhD and postdoc projects based on 
the STORK Groruddalen study, AK Jenum will de-
vote time to WP 4 in the EU funded InPreSD-SA 
study together with B Kumar, Idunn Brekke and a 
statistician. Line Sletner has received funding for a 
one year visit to our collaborators in Southampton, 
UK, from Summer 2016. Further, my group, in col-
laboration with other national partners, will soon 
have finished data collection in a new large, multire-
gional Norwegian study on diabetes, with great po-
tential for future research (ROSA 4). Data analyses 
will start in April 2016. Through collaborations with 
our partners in India, UK, The Netherlands, Swe-
den and Finland, our international network will be 
substantially strengthened in 2016-2017, facilitating 
more high quality research related to diabetes and 
ethnicity, applying a life course perspective. 

GROUP MEMBERS
ANNE KAREN JENUM 
Professor, MD, PhD, MPH 

LINE SLETNER 
MD, PhD postdoc

PER LAGERLØV
pediatrician, ass. prof, PhD

ANH THI TRAN
MD, PhD, postdoc

BJØRN GJELSVIK
MD, PhD

TARJA KINNUNEN
PhD, Tampere, Finland

TORE JULSRUD BERG
ass. prof, MD, PhD

IDUNN BREKKE
PhD

BERNADETTE KUMAR
Head of NAKMI, PhD

CHRISTINE SOMMER
PhD student

NILAM SHAKEEL
PhD student

ÅSE RUTH EGGEMOEN
PhD student

CHRISTIN WIEGELS WAAGE
PhD student

INGUN TOFTEMO
PhD student

MARTHE-LISE NÆSS-ANDRESEN
PhD student

ASTRID TORBJØRNSEN
PhD student

KÅRE RØNN-RICHARDSEN
PhD student

BIRGITTA SKAVOLL
PhD student

WALAA METWALLY ALI 
ABDALAAH ABUELMAGD
PhD student

ANAM SHAKIL
(Master 2014)
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Research focus
The nutritional and environmental conditions under 
which an individual develops from the one cell stage 
at conception to birth is now known to have major 
impact on the future health of the newborn child. 
Inadequate nutrition in this very early (fetal) period 
of life increases the risk of cardiovascular diseases, 
diabetes, overweight and certain cancers.

The research group “The maternal-fetal unit: Met-
abolic, nutritional, neuroendocrine and vascular 
interactions” investigates how fetal developmental 
conditions are formed by studying how maternal nu-
tritional, metabolic and pathogenic factors interact 
with the placenta. Our research group has recently 
established a new sampling method that enables us 
to perform such investigations in a novel way. 

The association between the developmental condi-
tion of the fetus and future health of the newborn is 
conceptualized in the term DOHaD (Developmen-
tal Origins of Health and Disease or “The Barker 
hypothesis”). As pointed out in recent international 
surveys the most effective way of preventing major 
cardiovascular diseases, diabetes and some forms 
of cancer is to optimize the developmental environ-
ment of the fetus and of early childhood. A variety 
of factors may influence the condition under which 
a fetus develops, including maternal obesity and 
other malnutritional states, infections, preeclamp-
sia with placental dysfunction and exposure to toxic 
compounds. Worldwide maternal obesity has now 
become a main risk factor for pregnancy complica-
tions and fetal development. In Norway around 20% 
of young women (mothers to be) are now obese (BMI 
>30 kg/m2), and obesity has surpassed smoking as a 
risk factor in pregnancy. 

The reason that obesity has adverse effects on 
pregnancy is primarily not high BMI per ce, but the 
profound changes in metabolism, endocrinology and 
inflammation that accompany adiposity. The result 
is obesity-induced metabolic dysfunction that has 
large impact on the environment in which the fetus 
develops. Many of the factors that may cause adverse 
fetal environments are preventable. However, in or-
der to establish effective preventive measures it is 
fundamental to understand how a fetus may become 

exposed to inadequate nutrition and other adverse 
developmental conditions.

Projects
1. STORK-Rikshospitalet
The STORK cohort focuses on nutritional, meta-
bolic, neuroendocrine and vascular aspects of the 
maternal-fetal interaction during development and 
growth of the fetus. 

Two new projects have recently been started based 
on the STORK cohort.
1. 	 Healthy and unhealthy overweight in pregnancy: 

A longitudinal study of metabolic status and body 
mass index (BMI) in relation to pregnancy com-
plications.

	 The STORK cohort enables us to analyze sub-
groups of obese pregnant women with respect to 
the relation between metabolic profiles and preg-
nancy outcome. This project is highly relevant in 
terms of selecting obese women for special preg-
nancy follow up.

2. 	 Does hypercholesterolemia in pregnancy influ-
ence short- and longterm risk for cardiovascular 
disease in offspring by modulating markers of 
disease?

The atherosclerotic process is driven by increased 
cholesterol levels in combination with an enhanced 
inflammatory response. Hypercholesterolemia is 
primarily lifestyle induced or it may be caused by a 
genetic disposition such as familial hypercholesterol-
emia (FH). Women with FH have been shown to expe-
rience very high levels of plasma lipids, in particular 
LDL cholesterol and they develop a prothrombotic 
and proinflammatory phenotype during pregnan-
cy compared to non-hypercholesterolemic women. 
The significance of elevated cholesterol levels and 
prothrombotic “in utero” environment in relation to 
markers of risk in offspring has not been thorough-
ly investigated. The Barker hypothesis suggests that 
the risk of cardiovascular disease in adult life may be 
determined by an adverse environment before birth. 
This project aims to generate new knowledge about 
the effect of hypercholesterolemia during pregnancy 
and to elucidate if this is associated with increased 
levels of markers of risk in their offspring.

Research Group: 	DIABETES AND PREGNANCY
Group leaders: 	 Tore Henriksen and Jens Bollerslev
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2. The STORK placenta-study 
Transfer of nutrients from mother to fetus
The nutritional and environmental conditions un-
der which an individual develops from conception 
to birth is now known to have major impact on the 
future health of the newborn child. In particular, in-
adequate nutrition in this very early (fetal) period of 
life may increase the risk of cardiovascular diseas-
es, diabetes, overweight and certain cancers. Other 
environmental factors, including toxic compounds, 
may have long term consequences for the develop-
ing individual also in absence of structural malfor-
mation. Therefore, developmental origins of diseases 
have become a major conceptual framework and ear-
ly life intervention is emerging as a primary objective 
in prevention of diseases. In fetal life placenta, which 
is situated between the mother and the fetus, is the 
organ that governs the environmental conditions of 
the developing fetus. Virtually all substances have to 
pass this “check-point” before reaching the fetus. The 
fundamental role of placenta in fetal development is 
therefore now increasingly acknowledged. Accord-
ingly, our research group has recently developed a 
new method to study how maternal nutritional, met-
abolic and pathogenic factors interact with the pla-
centa (The 4 vessel sampling method). The method is 
novel in a global perspective, and enables us to study 
the placenta in vivo by analyzing blood and tissue 
samples from arterial and venous vessels both on the 
maternal and fetal side. We have currently obtained 
blood samples from 170 mother-fetus pairs which is 
almost twice what we considered realistic at the start 
of the project.

Preeclampsia
Factors originating in placenta are a sine qua non 
in development of pregnancy induced hypertension 
(preeclampsia). ”The 4 vessel sampling method” of-
fers also a unique opportunity to study that placenta 
derived factors that induce hypertension during preg-
nancy. Many of these factors act on the maternal vas-
cular endothelial cells and we have found that in wom-
en with preeclampsia, there is increased release of the 
antiangiogenic factor sFlt from placenta, whereas the 
proangiogenic factor PlGF shows decreased release.

3. The Norwegian Fit for Delivery (NFFD) 
Overweight and obesity have become increasingly 
prevalent in Norway over the last two decades, also 
among women of childbearing years. It is now es-
timated that approximately 20% of all Norwegians 
are overweight. According to the North Trøndelag 
population study, the incidence of BMI>30 among 
women aged 25-30 has increased from 4% during the 
1980´s to 12% during the 1990´s.

This is a randomized clinical trial that examines 
whether a combination of dietary counselling and 
supervised exercise groups affects pregnancy out-
comes, including gestational weight gain (GWG), 
birth weight, proportion of macrosomic newborns, 
and use of operative deliveries.

4. SOFUS
SOFUS cohort study studies psychological stress 
among parents to be who have become to know that 
their unborn child has a developmental anomaly. The 
endpoints which are compared to a control group in-
clude psychometric and endocrine variables in the 
mother and circulatory parameters in the fetus. 

5. Stork-3
The fetal liver is central in the energy use and me-
tabolism of nutrients during fetal development. This 
project studies how blood flow in the umbilical vein 
(coming from placenta) is (re-)distributed between 
the liver and heart (ducus venosus) at different stages 
in the fetal development.

Achievements 2015
To have established a, on global basis, unique and 
large cohort of 170 mother-fetus pairs. To have re-
ceived funding for one more fellow and one more 
post doc. To have determined maternal delivery to 
placenta and fetal uptake of all amino acids in each of 
the 170 mother-fetus pairs.

Ambitions 2016-2017
To test in a human in vivo setting the current, mainly 
experimentally based, concepts of placental nutrient 
transport and metabolism.

JENS BOLLERSLEVTORE HENRIKSEN
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GROUP MEMBERS 
TORE HENRIKSEN
Professor, MD, PhD

GUTTORM HAUGEN
Professor, MD, PhD

JENS BOLLERSLEV
Professor, MD, PhD

SVEIN OLAV KOLSET
Professor

KIRSTEN HOLVEN
Professor, MD, PhD 

ELISABETH QVIGSTAD
MD, PhD

TROND MICHELSEN
MD, PhD

BJØRG LORENTZEN
MD, PhD

KRISTIN GODANG
MSc   

THOR UELAND
Post doc 

ANNE HELBIG
MD, PhD

CAMILLA M FRIIS
MD, Phd

MARIE CECILIE PAASCHE ROLAND
MD, PhD

ANNE KAASEN
PhD, midwife 

KATHRINE F FRØSLIE
PhD, Dep. Of Biostatistics

GUN LISBETH OPHEIM
MD, PhD student

ANE MOE HOLME
MD, PhD student 

MAIA BLOMHOFF
MD, PhD student 

HILDEGUNN HORNE
MD, PhD student

JACOB JUEL CHRISTENSEN
PhD student, Dept. Of Nutrition

Research Group:	 DIABETES AND PREGNANCY
Group Leaders:	 Tore Henriksen and Jens Bollerslev
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GROUP MEMBERS
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Professor OUS RH
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PhD, Leading researcher, 

University of Oslo

SVEIN O KOLSET

Professor, University of Oslo

TRINE M REINE

PhD, University of Oslo

JØRN PETTER LINDAHL

MD, OUS RH

ANDERS HARTMANN

Professor, OUS RH

KARSTEN MIDTVEDT

MD PhD, OUS RH

MARIT ELIZABETH VON DÜRING

University of Oslo

IVAR EIDE

MD, PhD student, OUS RH

FINN REINHOLT

Professor, OUS RH

OLE ØYEN

MD PhD, OUS RH

RUNE HORNELAND

MD, PhD student OUS RH

THI THU VAM PHAM

University of Oslo

THEA ANINE STRØM HALDEN 
PhD student, University of Oslo

ASTRI J MEEN
PhD, University of Oslo
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Research focus
Cardiovascular risk factors and diabetes after organ 
transplantation. 
Pancreas and islet cell transplantation. 
Molecular and morphological changes in the dia
betic kidney.

Projects
1.	 Posttransplant diabetes mellitus (PTDM). Occur-

rence, Pathogenesis, Risk factors, Follow-up and 
Treatment. 

2.	 Studies on the role of glucagons in PTDM. 
3.	 Studies on endothelial function and dysfunction 

in posttransplant diabetes, and after normaliza-
tion of glycemia with pancreas transplantation.

4.	 Pancreas transplantation. 
•	 Long-term development of diabetic and 

non-diabetic complications
•	 Surgical and medical prerequisites for success-

full outcome of graft function
5.	 Islet cell transplantation – optimalization of islet 

isolation, islet function and clinical outcome.
6.	 Metabolic risk factors for kidney graft and patient 

survival in renal transplant patients.
7.	 Molecular changes in transplanted kidneys with 

emphasis on morphometry, basement membrane 
and proteoglycans.

8.	 Extracellular matrix changes due to hypergly-
cemia and inflammations in human endothelial 
cells.

At present 6 PhD candidates are directly involved in 
the projects. The group published 28 papers in peer 
reviewed journals in 2015.

The islet group (Hanne Scholz) is in charge of is-
lets isolation from deceased donors for clinical islet 
transplantation in patients with severe type 1 diabe-
tes at OUS. Dr. Scholz was invited speaker at the joint 
congress IPITA-IXA-CTS 2015 held on November 
15–19, 2015 in Melbourne, Australia.

The glycobiology group (professor Svein O Kolset) 
is internationally one of the leading research groups 
on proteoglycan/ endothelial biology and physiolo-
gy. One of the group members, Astri Jeanette Meen 
defended her thesis: Proteoglycans in inflammation, 
atherosclerosis, diabetic nephropathy and during 
physical activity with emphasis on serglycin in Oc-
tober 2015.

The organ transplantation group (professor Trond 
Jenssen) is internationally in the research front on 
postransplant diabetes mellitus, as well as clinical 
outcomes on beta cell replacement therapy (pancre-
as and islet transplantation). Professor Jenssen was 
in 2015 invited as a speaker at several international 
meetings.

Achievements 2015
Ongoing research grants upheld. Received a new 
postdoc position from Helse Sør-Øst. 

Ambitions 2016-17
Three of the candidates will finish their PhD thesis 
with scheduled defence in the 2nd quarter of 2016. 
Since we were granted a new postdoc position for 
studies on PTDM in the period 2016-18, we will 
evolve follow-up studies on diagnostic criteriae for 
PTDM, microdissection studies on tubular cells 
from transplanted kidneys (glucose transport stud-
ies), and also initiate an efficacy/ safety study on the 
SGLT2-inhibitor empagliflozin in PTDM patients. 
Furthermore, we will continue our studies on func-
tional and molecular processes in the diabetic kidney 
before and after normoglycemia is obtained by pan-
creas transplantation. Further studies will also be un-
dertaken to explore extracellular matrix changes in 
human endothelial cells exposed to normal and high 
glucose levels, and also proinflammatory substances.

Research Group: 
DIABETIC NEPHROPATY 
AND TRANSPLANTATION

Group Leader:
Trond Jenssen

TROND JENSSEN
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Research focus
Our main research focus is to identify and functional-
ly characterize genetic factors that predispose to type 
1 diabetes and other autoimmune diseases. The genet-
ic risk factors have to a large extent been connected 
to gene expression and gene regulation of immune 
cells. To get a deeper understanding of such aspects, 
we are studying different layers of genomic informa-
tion; e.g. transcriptome, methylation and microRNA 
across a wide specter of immune cells both from blood 
and thymus. These regulatory profiles are investigat-
ed against autoimmune genetic risk loci (revealed 
through genome-wide association studies), and ana-
lysed against response to treatment  

Projects
1.	 Characterization of the transcriptome of various 

immune cells in thymus and profiling of expres-
sion of tissue restricted autoantigens. 

2.	 Exploring genetic, epigenetic and environmental 
risk  factors, and their interactions, in rheumatoid 
arthritis, an autoimmune disease sharing many 
risk factors with type 1 diabetes.

3.	 Epigenetic profiling of immune cells from rheu-
matoid arthritis patients and their correlation 
with treatment response.

4.	 Quantification of the expression levels of HLA 
alleles, the main genetic determinant for autoim-
mune diseases, on different immune cells from 
thymus and blood.

Achievements 2015
•	 Identified genetic risk variants for type 1 diabe-

tes and other autoimmune diseases that correlate 
with gene expression in the immunologically im-
portant thymus.

•	 Characterizing the genetic contribution of HLA 
complex to different autoimmune diseases.

•	 Identified environmental risk factors for autoim-
mune disease.

•	 Characterized the genetic sharing and heritability 
of several autoimmune diseases.

Ambitions 2016-2017
•	 Characterize the transcriptome of various thymic 

immune cells, including antigen-presenting cells 
and different T cell subsets.

•	 Identify tissue specific antigens and its alternative 
splice variants that are expressed in thymic epi-
thelial cells with regard to presentation for posi-
tive and negative selection of T cells.

•	 Quantitatively measure the expression of differ-
ent HLA alleles, including type 1 diabetes suscep-
tibility and protective variants, in thymus.

•	 Explore epigenetic signatures of different im-
mune cells and the influence of methotrexate 
treatment on the methylation patterns.

Research Group: 	
IMMUNOGENETICS OF AUTOIMMUNE DISEASES

Group Leaders: 	
Benedicte Lie and Dag Undlien
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GROUP MEMBERS

BENEDICTE A. LIE
Professor, PhD

DAG UNDLIEN
Professor, MD, PhD

MARTE K. VIKEN
post doc 

HANNA HELGELAND
post doc

FATEMEH KAVEH
post doc

INGVILD GABRIELSEN
PhD student

KARI GUDERUD
PhD student

LINE SUNDE
PhD student

FATIMA HEINICKE
PhD student

MARIA DEHLI VIGELAND
PhD student

EIRIK ELIAS HANSEN
Master student

MARTHE VESTBY
Master student 

HAFSAH HUSSAIN
Master student

SIRI FLÅM
Medical Laboratory Scientist

HELLE AKSELSEN
Medical Laboratory Scientist

BENEDICTE A. LIE DAG UNDLIEN
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Research focus
One of the research aims in our group is to increase 
our understanding of the mechanisms leading to and 
the metabolic consequences of increased blood glu-
cose by studies of small molecule metabolite profiles 
(metabolomics). Projects at the Hormone Laboratory 
study the mechanisms leading to β-cell dysfunction 
and aim to identify adequate biomarkers to assess 
changes in β-cell health and function. In addition we 
focus on the use, quality control, and interpretation 
of measures of glycemic control such as HbA1c and 
glycated albumin.

Projects 
1.	 Prediction of early metabolite biomarkers in se-

rum of autoimmune diabetes. 
2.	 Biomarkers of pancreatic β-cell mass. 
3.	 Studies of metabolic profiles in gestational diabe-

tes.

Achievements 2015
Daniel Sachse’s PhD based on urine metabolomic 
analyses of urine from the STORK-Groruddalen proj-
ect studies of gestational diabetes.

Proteomic analysis of vitamin D induced changes of 
the secretome from insulin secreting cells in culture.

Ambitions 2016-2017
Start of Mette E. Bornstedt’s PhD project of proteom-
ic analysis of insulin secreting cells.

Establish and perform studies of clinical samples 
to evaluate the performance of additional markers of 
glucose homeostasis such as glycated albumin, fruc-
tosamine and 1,5-anhydroglucitol.

Research Group:	
BIOMARKERS IN ENDOCRINOLOGY 
AND METABOLISM 

Group Leader:	
Jens P. Berg

GROUP MEMBERS
JENS PETTER BERG
Professor, MD, PhD

PER M. THORSBY
MD, PhD, medical head of Hormone 
Laboratory

MILAIM PEPAJ
PhD

METTE E. BORNSTEDT
MD

BENEDICTE JØRGENRUD
PhD-student

MAY K BREDAHL
PhD 

NINA GJERLAUGSEN
MSc

KARI JULIEN
B.Sc.

JENS P. BERG
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Research focus
The main research focus in this population-based, 
nationwide childhood-onset diabetes registry:
1.	 Epidemiology in childhood-onset diabetes, fo-

cusing on incidence, prevalence, classification of 
childhood-onset diabetes in Norway, ethnicity 
and long-term complications and mortality.

2.	 Quality in childhood diabetes care – a nationwide 
prospective population-based study for research 
and quality improvement by means of bench-
marking.

3.	 Clinical childhood diabetes, especially focusing 
on quality of life, diabetes treatment, co-morbid-
ity, eating disorders and the transition from pae-
diatric to adult diabetes care.                                                  

Projects
1.	 Mortality in childhood-onset type 1 diabetes 

(T1D). All-cause mortality, SMR, causes of death.
 
2.	 Co-morbidity in children and adolescents with 

T1D. Assessing competencies and coping; factors 
affecting functional and dysfunctional behaviour 
in children and adolescents with T1D.

3.	 Assessing metabolic control in the transition be-
tween pediatric and adult diabetes care, a collab-
oration between NCDR and the Norwegian adult 
diabetes registry. 

4.	 How do young people with T1DM experience 
transition from pediatric to adult health care?                  

5.	 Classification of childhood-onset diabetes in 
Norway. To assess the epidemiology of different 
forms of diabetes and to classify incident cases on 
the basis of family history, clinical data, C-pep-
tide, autoantibodies and HLA-genotypes. 

6.	 A national, population based study of the double 
diagnosis of celiac disease and T1D.

8.	 The incidence of severe hypoglycaemia in chil-
dren with T1D in Norway and in the Nordic 
countries. 

9.	 The PAGE study (Prediction of Autoimmune di-
abetes and celiac disease in childhood by Genes 
and perinatal Environment).

10.	Childhood diabetes and ethnicity in Norway.

11. Hypoglycemia in children and adolescents with 
T1D. To determine the prevalence of IAH (Im-
paired Awareness of Hypoglycemia). Popula-
tion-based, nationwide study.

12.	International HbA1c benchmarking in T1D: Do 
we need HbA1c variation in addition to average 
Hb1Ac values?  International  joint project.   

13. Prevalence of monogenic diabetes in NCDR es-
timated by targeted deep sequencing. Treament 
implications?  

THE NORWEGIAN CHILDHOOD DIABETES REGISTRY 
(NCDR) 

Registry leader:
Torild Skrivarhaug
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14.	The EURODIAB collaborative group established 

in 1988, 44 centers representing most European 
countries and Israel. To study the epidemiology of 
childhood-onset T1D in Europe. 

15.	Long-Term Sulfonylurea Response in KCNJ11 
Neonatal Diabetes (SuResponsKIR).  

16.	 EU-IMI 2. NCDR is part of the INNODIA con-
sortium. 

At present 3 PhD students and 1 post-doc are directly 
involved in the projects.

Achievements 2015
Line Wisting defended her thesis “Comorbidity type 
1 diabetes and disturbed eating behaviors – Assess-
ment, prevalence, psychological correlates and met-
abolic control”. Conducted a national survey of life 
quality in children with diabetes using Disabkids, a 
validated PROM (Patient Reported Outcome Mea-
sure). We have started the work to develop a validat-
ed PREM (Patient Reported Experience Measure) for 
NCDR. 

Ambitions 2016-2017
Two of the candidates will finish their PhD thesis, one 
in 2016 and one in 2017. 

To implement a national survey of life quality in 
children with diabetes using Hypokids, a validated 
PROM (Patient Reported Outcome Measure). To 
publish data on incidens of severe hypoglycemia in 
children with T1D in Norway and the Nordic coun-
tries.  To implement a national PREM survey in 2017. 
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multi-ethnic population, University of Oslo 2015.

ASTRI JEANETTE MEEN. Proteoglycans in inflam-
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LINE WISTING. Comorbid type 1 diabetes and dis-
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psychological correlates and metabolic Controls, 
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tion and cardiovascular disease in type 2 diabetes,  
University of Oslo 2015
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for Measured GFR in a Community-Based Cohort 
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Schive SW, Scholz H, Sahraoui A, Kloster-Jensen K, 
Hafsahl G, Korsgren O, Foss A, Jenssen TG. Graft func-
tion 1 year after pregnancy in an islet-transplanted 
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Storhaug HM, Toft I, Norvik JV, Jenssen T, Eriksen BO, 
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Vuong TT, Reine TM, Sudworth A, Jenssen TG, Kolset 
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Accepted papers:
Carlsen S, Skrivarhaug T, Thue G, Cooper JG, Go-
ransson L, Lovaas K, Sandberg S. Glycemic control 
and complications in patients with type 1 diabetes - a 
registry-based longitudinal study of adolescents and 
young adults. Pediatr Diabetes 2016; 

Eggemoen AR, Falk RS, Knutsen KV, Lagerlov P, Sletner 
L, Birkeland KI, Jenum AK. Vitamin D deficiency and 
supplementation in pregnancy in a multiethnic popu-
lation-based cohort. BMC Pregnancy Childbirth 2016; 
16:7
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JP, Thorsby PM, Oresic M, Hyotylainen T, Ronningen 
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Pediatr Diabetes 2016; 

Krogvold L, Wiberg A, Edwin B, Buanes T, Jahnsen FL, 
Hanssen KF, Larsson E, Korsgren O, Skog O, Dahl-Jor-
gensen K. Insulitis and characterisation of infiltrating 
T cells in surgical pancreatic tail resections from pa-
tients at onset of type 1 diabetes. Diabetologia 2016; 
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lis AK, Richardson SJ, Morgan NG. Differential insulit-
ic profiles determine the extent of beta cell destruction 
and the age at onset of type 1 diabetes. Diabetes 2016; 

Pepaj M, Bredahl MK, Gjerlaugsen N, Thorsby PM. 
Proteomic analysis of the INS-1E secretome identify 
novel vitamin D-regulated proteins. Diabetes Metab 
Res Rev 2016; 

Seldin MF, Alkhairy OK, Lee AT, Lamb JA, Sussman J, 
Pirskanen-Matell R, Piehl F, Verschuuren JJ, Kostera-
Pruszczyk A, Szczudlik P, McKee D, Maniaol AH, 
Harbo HF, Lie BA, Melms A, Garchon HJ, Willcox N, 
Gregersen PK, Hammarstrom L. Genome-wide Associ-
ation Study of Late-Onset Myasthenia Gravis: Confir-
mation of TNFRSF11A, and Identification of ZBTB10 
and Three Distinct HLA Associations. Mol Med 2015; 

Solbu MD, Toft I, Lochen ML, Mathiesen EB, Eriksen 
BO, Melsom T, Njolstad I, Wilsgaard T, Jenssen TG. 
N-Acetyl-beta-d-Glucosaminidase Does Not Enhance 
Prediction of Cardiovascular or All-Cause Mortality 
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Nephrol 2016; 27:533-542

Sollid ST, Hutchinson MY, Berg V, Fuskevag OM, Fi-
genschau Y, Thorsby PM, Jorde R. Effects of Vitamin 
D Binding Protein Phenotypes and Vitamin D Sup-
plementation on Serum Total 25(OH)D and Directly 
Measured Free 25(OH)D. Eur J Endocrinol 2016; 

Wisting L, Bang L, Natvig H, Skrivarhaug T, Dahl-Jor-
gensen K, Lask B, Ro O. Metabolic Control and Illness 
Perceptions in Adolescents with Type 1 Diabetes. Jour-
nal of diabetes research 2016; 2016:3486094

Other publications/ Book chapters:
Hagve TA, Berg JP (red.). Klinisk biokjemi og fysiologi. 
Gyldendal Akademisk, Oslo 5. Utgave, 2015.

INTERNATIONAL INVITED LECTURES 
/ ORAL PRESENTATIONS / POSTER 
PRESENTATIONS: 

Invited lectures:
Dahl-Jørgensen K. The Swedish Child Diabetes Foun-
dations Nordic Johnny Ludvigsson Award. Prize Lec-
ture. The pathogenesis of type 1 diabetes - new as-
pects from the DiViD study. Scandinavian Society for 
the Study of Diabetes 50th Annual Meeting, Oslo 24. 
April 2015.

Krogvold L. The DiViD Study - Pancreatic Biopsies. An-
nual Meeting of the International Society for Pediatric 

and Adolescent Diabetes (ISPAD), Brisbane, Australia 
7.-10. Oct. 2015. 

Skrivarhaug T. 1) Diabetes in children and adolescents 
-Definition / Diagnosis /Classification / Etiology, 2) 
Care approach in Norway : Outpatient care – Diabe-
tes team –Diabetes registry,   3) Principles of insulin 
therapy and monitoring,   4) Adolescence; physiologi-
cal and psychological issues.  Life for a child, Dushan-
be, Tajikistan 11.-14. May 2015

Oral presentations:
Abadpour S, Gopel S, Foss A, Scholz H. Glial Cell-de-
rived Neurotrophic Factor protects human islets from 
apoptosis induced by serum starvation and endoplasmic 
reticulum stress through PI3K/AKT signaling pathway. 
Oral at IPITA-IXA-CTS in Melbourne, Australia, No-
vember 15–19, 2015.

Berg C, Strøm H, Selmer R, L.C. Stene LC. Is the increase 
in diabetes levelling off? Use of glucose-lowering drugs 
in Norway 2005-2014. Oral presentation at the 50th 
Scandinavian Society for the Study of Diabetes (SSSD) 
meeting, Oslo, April 24-27, 2015.

Birkebæk IM,  Drivvoll AK,  Aakeson C,  Bjarnason R, 
Johansen A, Samuelsson U,  Skrivarhaug T,  Thorsson 
A, Svensson J. Incidence of severe hypoglycemia in chil-
dren with type 1 diabetes in the Nordic countries in the 
period 2008–2012. Influence of HbA1c and treatment 
modality. Oral presentation at the 41th Annual Meeting 
of the International Society for Pediatric and Adolescent 
Diabetes (ISPAD), Brisbane, Australia 7.-10. Oct. 2015.

Borkamo HS, Drivvoll AK, Kummernes SJ, Dahl-Jor-
gensden K, Skrivarhaug T. Reduced incidence of severe 
hypoglycemia and changing trends in treatment of type 
1diabetes (T1D) in children the last 12 years in Norway 
– a nationwide study. Oral presentation at the 41th An-
nual Meeting of the International Society for Pediatric 
and Adolescent Diabetes (ISPAD), Brisbane, Australia, 
October 7-10, 2015.

Bøås, Tapia et al. Saffold Virus and autoimmunity in 
MIDIA. Oral presentation at the 50th Scandinavian So-
ciety for the Study of Diabetes (SSSD) meeting, Oslo, 
April 24-27, 2015.

Lund-Blix, et al. Breastfeeding and type 1 diabetes in the 
PAGE study. Oral presentation at the 50th Scandinavian 
Society for the Study of Diabetes (SSSD) meeting, Oslo, 
April 24-27, 2015.

Elvebakk, O, Tronstad C, Gulseth HL, Jenssen TG, Bjør-
gaas MRR, Høgetveit, JO, Martinsen ØG, Birkeland KI. 
Physiological and symptomatic responses to hypoglyce-
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mia in patients with impaired awareness. Oral presen-
tation at the 50th Scandinavian Society for the Study of 
Diabetes (SSSD) meeting, Oslo, April 24-27, 2015.

Halden TAS, Eide IA, Hartmann A, Åsberg A, Dahle 
DO, Varberg Reisæter A, Jenssen T. “Mortality risk in 
post-transplant diabetes mellitus: Discordance between 
glucose and HbA1c based diagnostic criteria”, Oral at 
Scandinavian Society for the Study of Diabetes, Oslo, 
April 24-26, 2015.

 Halden TAS, Egeland EJ, Åsberg A, Hartmann A, Midt-
vedt K, Khiabani HZ, Holst JJ, Knop FK, Hornum M, 
Feldt-Rasmussen B, Jenssen T. “Post-transplantation di-
abetes mellitus: A bihormonal disease“, Oral at the 33rd 
Biennal Congress of the Nordic Society of Nephrology, 
Stavanger, August 26-29, 2015. 

Magnus MC, Joner G, Skrivarhaug T, Njølstad PR, Mag-
nus P, Stene LC. Postnatal weight and height and subse-
quent risk of type 1 diabetes in the Norwegian Mother 
and Child Cohort Study. Oral presentation at the 50th 
Scandinavian Society for the Study of Diabetes (SSSD) 
meeting, Oslo, April 24-27, 2015. 

Jenum AK, Gestational diabetes – a Nordic approach. 
Oral presentation at Scandinavian Society for the Study 
of Diabetes 50th Annual Meeting, Oslo 24. April 2015.

Lindahl JP, Massey RJ, Hartmann A, Aakhus S, Endre-
sen K, Günther A, Midtvedt K, Holdaas H, Leivestad T, 
Horneland R, Øyen O, Jenssen T. Long-term progression 
of coronary artery disease after simultaneous pancre-
as-kidney transplantation alone in patients with type 1 
diabetes, Oral at Scandinavian Society for the Study of 
Diabetes, Oslo April 24-26, 2015.

Kinnunen T, Waage C, Sommer C, Sletner L, Raitanen J, 
Jenum AK. Ethnic differences in gestational weight gain: 
a population-based cohort study in Norway. Oral pre-
sentation/abstract/ Poster to the 2nd Nordic Congress 
on Obesity in Gynaecology and Obstetrics. Middelfart, 
Denmark, August 27-29, 2015.

Næss-Andresen ML, Berg JP, Jenum AK. Ethnic Differ-
ences in Iron Deficiency and Anemia in Pregnancy: A 
Population-Based Cohort Study. Oral Presentation. 19th 
Nordic Congress of General Practice, Gothenburg, June 
16-18, 2015.

Reine TM,  Kolset SO, et al. Serglycin in primary human 
endothelial cells. Oral at Nordic Proteoglycan Meeting, 
Bergen, May 20-21, 2015.

Richardsen K, Jenum AK, Berntsen S. Ethnic differenc-
es in moderate-to-vigorous physical activity (MVPA) in 

pregnancy and postpartum, Oral presentation. Europe-
an College of Sports Science Annual Congress. Malmö, 
Sweden, June 24-27, 2015

Schive S, Mirlashari MR, Josefsen D, Foss A, Kvalheim 
G, Scholz H. Human adipose tissue derived stem cells 
incubated in 1% O2 increase secretion of islet protective 
factors, improves function and reduces apoptosis in hu-
man islet in vitro, Abstract 1039, Oral at IPITA-IXA-CTS 
Melbourne, Australia, November 15–19, 2015.

Sletner L, Jenum AK, Mørkrid K, Birkeland KI, Vangen 
S. Gestational diabetes and fetal growth in ethnic Euro-
peans and South Asians in Groruddalen, Oslo. Oral 
presentation at Scandinavian Society for the Study of 
Diabetes`50th Annual Meeting, Oslo, 25. April 2015.

Wisting L, Frøisland DH, Skrivarhaug T, Dahl-Jør-
gensen K, Bang L, Natvig H, Lask B, Rø Ø. Comorbid 
type 1 diabetes and disturbed eating behaviors – as-
sessment, prevalence, psychological correlates and 
metabolic control. Scandinavian Society for the study 
of diabetes (SSSD), 50 th annual meeting, Oslo, April 
24-26, 2015.   

Poster presentations:
Abadpour S, Gopel S, Sörhede Winzell M, Foss A, 
Scholz H. Glial Cell-derived Neurotrophic Factor 
Protects Human Islets from Apoptosis Induced by 
Serum Starvation and Endoplasmic Reticulum Stress. 
Poster at 5th EPITA Winter Symposium & 34th AID-
PIT Workshop. Innsbruck, Igls, Austria. January 25-
27, 2015.

Carlsen S, Skrivarhaug T, Thue G, Cooper JC, Sand-
berg S.  Glycemic control and complications in ado-
lescents and young adults with type 1 diabetes - lon-
gitudinal data from two Norwegian diabetes quality 
registers. Poster presentation, EASD 2015, Stockholm, 
September 14-18, 2015. 

Eckardt K, Lee S, Langleite TM, Holen T, Jensen J, 
Birkeland KI, Drevon CA. Stearoyl-CoA desaturase 
and its regulation in human skeletal muscle by exer-
cise. Poster presentation, , EASD 2015, Stockholm, 
September 14-18, 2015. 

Eggemoen ÅR, Falk RS, Knutsen KV, Lagerløv P, 
Birkeland KI, Jenum AK. Vitamin D deficiency and 
supplementation in pregnancy– a pre-post evalua-
tion of a simple intervention in a multiethnic popu-
lation-based cohort. Abstract, poster presentation, 
Vitamin D 18th Workshop, Delft, Netherlands, April 
2015.
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Eggemoen ÅR, Knutsen KV, Wändell P, Andersen R, 
Grønborg I. Vitamin D deficiency among immigrants 
in the Nordic countries. ÅRE: Vitamin D status, prev-
alence of deficiency among immigrants in Norway, 
and intervention among pregnant multi-ethnic wom-
en. Symposium, 19th Nordic Congress of General 
Practice, June 2015.

Eide IA, Halden TAS, Hartmann A, Åsberg A, Dahle 
DO, Varberg Reisæter A, Jenssen T. The mortality risk 
in post transplantation diabetes mellitus is better pre-
dicted by glucose than HbA1c based diagnostic crite-
ria. Poster at 51st EASD Annual Meeting, Stockholm, 
September 14-18, 2015.

Gagnum V, Stene LC, Sandvik L, Joner G, Njølstad 
PR, Skrivarhaug T. Causes of death in a cohort of 
childhood onset type 1 diabetes diagnosed during 
1973– 2012. A nationwide, population-based study 
in Norway. Poster presentation at the 41th Annu-
al Meeting of the International Society for Pediatric 
and Adolescent Diabetes (ISPAD), Brisbane, Australia 
October 7-10, 2015.

Halden TAS, Eide IA, Hartmann A, Åsberg A, Dahle 
DO, Varberg Reisæter A, Jenssen T. “Mortality risk in 
posttransplantation diabetes mellitus: Discordance 
between glucose and HbA1c based diagnostic crite-
ria”. Poster at the 33rd Biennal Congress of the Nordic 
Society of Nephrology, Stavanger, August 26-29, 2015. 

Halden TAS, Egeland EJ, Åsberg A, Hartmann A, 
Midtvedt K, Khiabani HZ, Holst JJ, Knop FK, Hornum 
M, Feldt-Rasmussen B, Jenssen T. “Post-transplanta-
tion diabetes mellitus is characterized by increased 
pancreatic α-cell function in addition to β-cell dys-
function”. Poster at the 17th Congress of the European 
Society for Organ Transplantation (ESOT), Brussels, 
September 13-16, 2015. 

Hatle H, Bjørgaas MR, Skrivarhaug T, Graveling AJ, 
Frier BM, Rø TB. Evaluation of questionnaires to clas-
sify awareness of hypoglycemia in children and ado-
lescents with type 1 diabetes. Poster presentation at 
the 41th Annual Meeting of the International Society 
for Pediatric and Adolescent Diabetes (ISPAD), Bris-
bane, Australia, October 7-10, 2015.

Kummernes SJ, Fredriksen STD, Skrivarhaug T. Dia-
betes nurses have an important role in preparing fam-
ilies for pubertal challenge during transistion through 
adolescence in type 1 diabetes. Poster presentation at 
the 41th Annual Meeting of the International Society 
for Pediatric and Adolescent Diabetes (ISPAD), Bris-
bane, Australia, October 7-10, 2015.

Magnus MC, Joner G, Skrivarhaug T, Magnus P, Stene 
LC. Growth in the first year of life and risk of type 1 
diabetes in the Norwegian Mother and Child Cohort 
Study. Poster presentation at the Immunology of Dia-
betes Society (IDS) meeting, Munich, Germany April 
12-16, 2015.

Reine TM, Kolset SO, et al. Serglycin in quiescent 
and proliferating primary endothelial cells. ICP & 
PPCTSS (9th International Conference on Proteogly-
cans and 10th Pan-Pacific Connective Tissue Societ-
ies Symposium), South-Korea 2015.

Schive S, Mirlashari MR, Josefsen D, Foss A, Kval-
heim G, Scholz H. Co-culturing human islets with 
preconditioned media from human adipose derived 
stem cells reduces apoptosis and improves islet func-
tion. Poster at 5th EPITA Winter Symposium & 34th 
AIDPIT Workshop. Innsbruck, Igls, Austria, January 
25-27, 2015.

Sletner L, Jenum AK, Rasmussen S, Vangen S. Fetal 
size and growth and the association with parental an-
thropometry in a multi-ethnic population. Oral poster 
presentation at the DOHaD 2013. 8th World Congress 
on Developmental Origins of Health and Disease, 
Cape Town, South Africa, November 12-16, 2015.

Sletner L, Jenum AK, Mørkrid K, Birkaland IK, Van-
gen S. Fetal growth and associations with European 
and South Asian ethnic origin and gestational diabe-
tes. Accepted abstract/Poster to the 8th International 
DIP Symposium on Diabetes, Hypertension, Met-
abolic Syndrome and Pregnancy. Berlin, Germany, 
April  15-18, 2015.

von Düring ME, Jenssen TG, Bollerslev J, Godang K, 
Eide IA, Åsberg A, Hartmann A. Can visceral fat pre-
dict hyperglycemia after kidney transplantation. Post-
er at Scandinavian Society for the Study of Diabetes, 
Oslo, April 24-26, 2015.

Waage CW, Mdala I, Jenum AK, TM Michelsen, Birke-
land KI, Sletner L. Ethnic differences in blood pressure 
from early pregnancy to postpartum: a Norwegian co-
hort study. Accepted abstract/Poster to the 2nd Nor-
dic Congress on Obesity in Gynaecology and Obstet-
rics. Middelfart, Denmark, August  27-29, 2015.

Wisting L, Frøisland DH, Skrivarhaug T, Dahl-Jor-
gensen K, Bang L, Natvig H, Lask B, Rø Ø, Type 1 diabe-
tes and disturbed eating behaviors - comorbidity, prev-
alence, psychological correlates and metabolic control. 
Poster presentation at the 41th Annual Meeting of the 
International Society for Pediatric and Adolescent Dia-
betes (ISPAD), Brisbane, Australia, October 7-10, 2015.
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NATIONAL INVITED LECTURES / 
ORAL PRESENTATIONS /POSTER 
PRESENTATIONS:

Invited lectures:
Skrivarhaug T. The Norwegian Childhood Diabetes 
Registry. Annual Meeting: Den Norske Barnelege-
forening, Skien, June 4th 2015.

Skrivarhaug T. National Quality registers in Norway. 
Annual Meeting: Den Norske Barnelegeforening, 
Skien, June  4th 2015.

Skrivarhaug T. Is it possible to prevent childhood on-
set type 1 diabetes? 24. OUS-Symposium, Oslo Uni-
versity Hospital, Oslo,  October 30th 2015.

Skrivarhaug T. The use of data from national quality 
registers to improve quality registers to improve qual-
ity of health and management. The Norwegian Direc-
torate of Health, December 7th 2015.

Oral presentations:
Halden TAS, Eide IA, Hartmann A, Åsberg A, Dahle 
DO, Varberg Reisæter A, Jenssen T. “Does HbA1c 
predict graft loss and death in post-transplant dia-
betes mellitus”?, Oral at Norwegian Society of Phar-
macology and Toxicology’s Vintermøte, Beitostølen, 
January 29th – February 1st 2015. 

Halden TAS, Eide IA, Hartmann A, Åsberg A, Dahle 
DO, Varberg Reisæter A, Jenssen T. “Mortality risk 
in post-transplant diabetes mellitus: Discordance be-
tween glucose and HbA1c based diagnostic criteria”, 
Oral at Oslo Diabetes Research Centre 25th Anniver-
sary,Oslo March 6th 2015. 

Lindahl JP. Kidney Transplantation in patients with 
type 1 diabetes. Oral at Bergen Spring Meeting of Ne-
phrology. Bergne, April 16-17, 2015. 
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COLLABORATING 
PARTNERS
Oslo University Hospital
Harald Arnesen, Professor, dr.med. (Em),Centre for Clinical Heart Research
Ragnheidur Bragadottir, Consultant dr.med., Ophthalmological Dep
Magne Brekke, Consultant, Dep of Interventional Radiology
Cathrine Brunborg, Statistician, Centre for Clinical Research
Helene Holm, Midwife/Diabetes nurse, Dep of Obstetrics and Gynecology
Peter Kierulf, Professor dr.med. (Em), Dep of Clinical Biochemistry
Morten Fagerland, PhD, Centre for Clinical Research
Leiv Sandvik, PhD, Centre for Clinical Research
Ingebjørg Seljeflot, Professor PhD, Centre for Clinical Heart Research
Mario Gaarder, Dep of Radiology
Kristin Ørstavik, PhD, Dep of Neurophysiology
Bassam Karime, PhD, Dep of Neurophysiology
Kjetil Steine, Ass. Professor dr.med., Dep of Cardiology, AHUS
Tone Nerdrum, Consultant PhD, Dep of Cardiology, AHUS
Reidun Mosand, Diabetes nurse, Dep of Endocrinology
Anders Hartmann, Professor, Dep of Nephrology
Ludvig Sollid, MD Professor, Institute of Immunology
Siri Vangen, Consultant dr.med., Centre for Women’s health
Haakon Stensæth, MD, Dep of Radiology
Frode Lars Jahnsen, MD, PhD, Dep of Pathology
Bjørn Edwin, MD, PhD, Dep of Surgery
Trond Buanes, Professor, Dep of Surgery
Arne Rosseland, MD, PhD, Dep of Surgery
Nils Gunnar Juel Consultant, Department of Physical Medicine and 
Rehabilitation
Jens Ivar Blix, Professor, dr.med. Department of Physical Medicine and 
Rehabilitation 
Svein Solheim, Consultant, PhD, Dep of Cardiology
Nils-Einar Kløw, Professor, dr.med. Dep of Radiology
Prof Frode Rise, Dept of Chemistry, University of Oslo
Torbjørn Leivestad, MD, PhD, Director of The Norwegian Nephrology Registry
Anna Varberg Reisæter, MD, PhD, Section of nephrology, Dep of Organ 
Transplantation Medicine

Section of Endocrinology, Oslo University Hospital 	
Department of Medical Genetics, Oslo University Hospital
National Competence Centre for Women’s Health, Oslo University Hospital
Hormone Laboratory, Oslo University Hospital
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