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The Research Insti tute of Internal Medicine (RIIM) 
has a proud and long history which is outlined else-
where in this Annual Report. It started in 19�6 as an 
Insti tute of Thrombosis Research and several impor-
tant scienti fi c breakthroughs were achieved during the 
fi rst years (for example the discovery of coagulati on 
factor V). While research on the complex regulati on of 
thrombus formati on is sti ll a main acti vity at RIIM, 
the acti vity has during the last 10–1� years expanded 
to other and related research areas, i.e., the role of 
infl ammati on in cardiovascular and immunodefi ciency 
disorders and molecular and immunologic mecha-
nisms in hepati c disorders. 

The changes at the insti tute have markedly accelerated 
during the last four years. The fusion process at oslo 
university Hospital is oft en described as troublesome. 
However, the fusion of RIIM with the Coagulati on 
laboratory at ullevål Hospital and with the primary 
Sclerosing Cholangiti s (pSC) Research Group who had 
stayed at Insti tute of Immunology for some years has 
been a success. There have been some challenges, 
believe me, but it has most of all resulted in synergy, 
new collaborati on between the research groups and 
a more inspiring, but also demanding environment. 
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Today the RIIM consists of 8 research groups which 
is divided into three sections (i) Section of Inflamma- 
tory Research, (ii) Section of Molecular hepatology, 
and (iii) Section of thrombosis, haemostasis and 
vascular biology.

During the last year the RIIM has had a large discus-
sion on our research strategy that was approved just 
before Christmas. The main points in this strategy give 
insight into the “phenotype” of our research.

our research primarily involves translational research 
with “one foot in the bed and one in the bench”, i.e., 
the experimental research profile is «close to bed-
side. This research incorporates both experimental, 
basic, clinical and epidemiological components. 

This research profile is also based on a close team-
work between skilled basic and clinical researchers 
and the institute has a close collaboration with 
several clinical departments such as Department of 
Transplantation Medicine, Department of Cardiology, 
Department of Hematology, Department of Cardio-
thoracic Surgery, Department of neurology and 
Department of Dermatology, Rheumatology and 

Infectious Diseases. Although several topics are 
studied, our main thematic research focus is related 
to inflammation and hemostais 

our aim is to compete at a high international level 
within our research fields. To obtain this several 
points are of importance such as collaborations both 
nationally and internationally, recruitment and 
carrier building for young talented researchers. 

In this regard, we believe that exchange of rese-
archers between foreign research institutions is of 
major importance. We also believe that more close 
collaboration between the different research insti-
tutes at oslo university Hospital could strengthen 
the research at this hospital. 

This is the first Annual Report 
from RIIM in several years. 
However, we hope to break this 
“bad tradition” and plan to come 
back with an updated version 
next year.

professor Pål Aukrust | Institute Leader at RIIM

pHoTo: Øystein H. Horgmo, university of oslo
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The history 
of the Research Institute of Internal Medicine – a brief review

¢ The history of The Research Institute of Internal 
Medicine (RIIM) started in 1956. At that time the insti-
tute was named Institute of Thrombosis Research 
(Institutt for tromboseforskning) and was a university 
institute at Rikshospitalet, lead by paul Arnor owren.
owren`s research focus was coagulation system and his 
discovery of Factor V and its role in coagulation system 
was a milestone in field of coagulation research. This 
research was also the basis for new coagulation tests to 
evaluate the coagulation system in a clinical setting.

In 1962 nils olav Solum and Holm Holmsen started at 
the institute and their work on platelet biology and 
pathophysiology achieved much attention worldwide. 
Helge Stormorken started at the institute in 1963 and 
worked on the complex regulation of the coagulation 
system, and among others he described patients with 
a complex thrombogenic diseases which was named 
“Stormorken Syndrome” and very recently the gene 
mutation causing this syndrome was discovered.

The Faculty of Medicine decided in 1978 that the insti-
tute should be an “arena for Internal Medicine Research” 
and the institute was then named RIIM “Institutt for 
indremedisinsk forskning” (IIF). This was the start of a 
broader research activity at the institute.

Frank Brosstad started his carrier at RIIM in 1981 and 
all his important research was on thrombosis and the 
coagulation system in close collaboration with nils olav 
Solum underscoring the close interaction between the 
coagulation system and platelets in health and disease. 
At the same period Hans prydz (1980-1989) also worked 
at RIIM with tissue factor and coagulation system as his 
main focus. 

In 1996 Stig Frøland started at RIIM with his well rebut-
ted HIV and immunodeficiency research. He was the 

“father” of translational research with one foot in the 
bed and one in the bench which is now an important 
part of our research strategy. one year later Christian 
Hall came to the institute with his research on heart 
failure. Hall research was focused on biomarkers in 
cardiovascular research and his work on netriuretic 
peptides achieved much attention, and one of his tests 
is now in clinical use world wide and is an example of 
excellent innovative research. 

In 2000 pål Aukrust, which had also been working 
together with Frøland, Yndestad, Halvorsen and ueland, 
started their research on “Cardioimmunology“ which 
included diseases like heart failure, atherosclerosis and 
related metabolic disorders. This research also included 
a close collaboration with Frank Brosstad and nils olav 
Solum focusing on the inflammatory role of platelets in 
various disorders. 

Tom Hemming Karlsen and colleagues came to RIIM in 
2008 with their research focus on liver immunology 
and primary sclerosing cholangitis. They strengthened 
the research profile at the institute by their high stan-
dard methodology, international collaborations and 
their high expertise in molecular genetics. The “oslo 
process” lead to the fusion of “Coagulation laoratory” 
at ullevål and RIIM, and as a result of this process per 
Morten Sandset and colleagues came to the institute 
in 2011 with their high standard research on throm-
bosis and haemostasis that also includes large scale 
clinical studies. This group together with pål Andre 
Holme keeps the “thrombosis arm” of the research 
profile at RIIM in live. 

In 2011 RIIM  was formally changed from a university 
institute into a Department at the Division of Cancer 
Medicine, Surgery and Transplantation at the oslo 
university Hospital.

paul Arnor 
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Frøland
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AuTHoR: professor Bente Halvorsen
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GRouP MeMbeRs 

GRoup leADeR: 
Pål André Holme Asc prof., MD, phD 

pHD STuDenTS: 
Hoa Thi Tuyet Tran MD
Nina Haagenrud schultz MD

enGIneeR: 
stine bjørnsen

STuDY CooRDInAToR: 
Adelheid Holm

ASSoCIATeD: 
Geir e. Tjønnfjord prof., MD, phD

ReseARcH PRofIle

our scientific interests are focused on 
clinical and basic aspects of normal 
and disturbed haemostasis in partic-
ular bleeding disorders like hereditary 
and acquired coagulation disorders. 

oslo university hospital, Rikshospitalet 
is the only Haemophilia Comprehen-
sive Care Centre in norway and is one 
of the biggest haemophilia centres in 
the nordic region taking care of more 
than 1200 persons with bleeding dis-
orders. Several research projects are 
ongoing besides clinical activity. 

During the last years we have studied 
and published papers on how to opti-
mize and tailor treatment in persons 
with haemophilia with or without in-
hibitors to FVIII and in persons with 
FVII deficiency. 

one of main objectives has been tail-
oring of treatment with bypassing 
agents (BpA) for haemophilia patients 
with inhibitors. High titre inhibitors to 
factor VIII and less often to factor FIX, 
represent a major challenge in the 
treatment of haemophilia A and B. 
The treatment of bleeds in haemo-

Haemostasis and bleeding disorders

secTIoN of THRoMbosIs, HAeMosTAsIs ANd vAsculAR bIoloGy

Research group

philia patients with inhibitors relies 
on the use of the bypassing agents, 
factor eight bypassing activity (FeIBA) 
or recombinant factor VIIa. While both 
therapies are effective in the majority 
of bleeding episodes and postopera-
tive prophylaxis, there is a significant 
amount of inter individual variability 
when it comes to the response to 
therapy. 

In haemophilia patients without inhib-
itors, there is a close relationship be-
tween the level of FVIII or FIX measured 
ex vivo and the haemostatic outcome 
of the patients. 

However, in inhibitor patients there is 
no such relationship using bypassing 
treatment as there is no established 
laboratory assay to monitor efficacy 
and optimal dosing. 

We are studying the effect of bypassing 
agents using thromboelastography 
(TeG/RoTeM) and thrombin genera-

tion test (TGA) to individualize coagu-
lation factor concentrate usage and 
dosing in the home treatment pro-
gram, individualize coagulation factor 
concentrate usage and dosing prior 
to and in the postoperative period, 
address the issue of minimum effec-
tive dose during surgery and apply 
these assays in the evaluation of the 
critically ill patient with concomitant 
haemostatic insufficiency.

Recently, we reported our experience 
and performed a clinical, prospective, 
randomized, crossover study of con-
comitant usage of bypassing agents 
and tranexamic acid (TXA) in haemo-
philia A patients with inhibitor and in 
patients with acquired haemophilia 
with respect to haemostatic efficacy 
and safety. These studies showed that 
adjunct use of TXA to BpA significantly 
increased the clot stability without in-
creasing the thrombin generation and 
may be superior to standard treatment 
with BpA alone.
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Rates of hypertension and renal dis-
ease, as with other cardiovascular risk 
factors and comorbidities, are known 
to rise with age. In haemophilia, it 
appears from some reports that there 
is an even stronger association with 
hematuria and hypertension. our 
group is the coordinating centre for an 
epidemiologic european multicentre 
study on behalf of the ADVAnCe (Age-
related-DeVelopments-And-Comor-
bidities-in-hemophilia Working Group).

The group is interested in determining, 
among consecutively screened people 
with haemophilia (> 800 pts.), aged 
≥40 years, whether rates of hyperten-
sion and renal disease vary according 
to a previous history of hematuria and 
whether rates of hypertension/renal 
disease/ and other comorbidities vary 
with specific influencing factors in 
haemophilia. A cross sectional part is 
already performed and will be further 
followed up in a longitudinal prospec-
tive study.

Today there are no evaluated effective 
treatments to reverse the effect of 
direct oral anticoagulants (DoAC). 

Recently, we have initiated a study 
where the objectives are to detect the 
most effective haemostatic agent and 
appropriate dose for reversal of bleeds 
caused by DoACs extensively used in 
the clinic for atrial fibrillation and treat-
ment of venous thromboembolism. 
The effect will be assessed mainly by 
means of the two global coagulation 
methods thromboelastography (TeG) 
and thrombin generation assay (TGA) 
since conventional coagulation assays 
such as apTT and InR are not capable 
to measure the effect of DoAC accu-
rately.

The group also participates in several 
other international and nordic investi-
gator initiated research projects on 
bleeding disorders.
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GRouP MeMbeRs 

GRoup leADeR: 
Grethe skretting 

poST DoC: 
benedicte stavik MSc, phD
Maria eugenia chollet MD, phD
Xueyan cui MD, phD

pHD STuDenT: 
Huda omar Ali MSc

SenIoR enGIneeRS: 
Marianne s. Andresen MSc, phD
christiane filion Myklebust MSc
elisabeth dørum MSc

BIoenGIneeR: 
Marie-christine Mowinckel 

AReAs of focus

our research focuses on the molecular 
mechanisms underlying the role of 
coagulation inhibitors in thrombosis, 
inflammation and in cancer. of special 
interest is the coagulation inhibitor tis-
sue factor (TF) pathway inhibitor (TFpI). 
our main goal is to establish the link 
between coagulation, inflammation 
and cancer.

Coagulation inhibitors, such as TFpI, 
antithrombin, protein C (pC) and 
protein S (pS), are important regulators 
of coagulation activation, and defici-
encies of these inhibitors alter the 
threshold for activation of coagulation 
and increase the risk of thrombosis. 
The inhibitors also influence inflamma-
tory pathways, and may thus play an 
important role in inflammation and the 
development of atherosclerosis. 
Finally, considerable evidence now sug-
gests that certain coagulation inhibitors 
also play a role for cell proliferation and 
apoptosis and for angiogenesis, which 
indicates a role in cancer development.

coagulation factors: role in the development of thrombosis, 
inflammation and cancer

secTIoN of THRoMbosIs, HAeMosTAsIs ANd vAsculAR bIoloGy

Research group

PRojecTs

our group has lately focused on the 
molecular mechanisms related to 
the role of coagulation inhibitors for 
the development of thrombosis and 
cancer. In particular we have concen-
trated on the involvement of TFpI 
and pC in these processes. 

TFpI is the physiological inhibitor of TF 
induced coagulation. low levels of TFpI 
in plasma are associated with increased 
risk of thrombosis and Snps in the TFpI 
genes have been shown to influence 
the TFpI plasma levels. Significantly 
increased levels of TFpI have been 
found in plasma from cancer patients 
and expression of TFpI in many cancer 
cells has been demonstrated. The 
mechanism behind this is as yet un-
known. We are also studying the role 
of TFpI in endothelial cell activation 
and atherosclerosis.

estrogens can influence the patholo-
gical processes of many hormone-
dependent cancers such as breast and 

ovarian cancers. Women using oral 
contraception or postmenopausal 
hormone therapy are at increased risk 
of venous thrombosis. These women 
have decreased plasma TFpI levels 
indicating a link between estrogens 
and TFpI, both in cancer and venous 
thrombosis. At present we are focusing 
on the effect of estrogens on TFpI and 
the underlying mechanisms.

lately, our group has initiated a project 
to study the molecular mechanisms 
underlying hypoxia and coagulation in 
cancer progress and multidrug resis-
tance. Hypoxia is a hallmark of several 
pathophysiological conditions including 
cancer, atherosclerosis and ischemic 
cardiovascular disease, conditions 
characterized by activation of coagu-
lation and increased risk of thrombo-
embolism. 

Hypoxia is defined as an inadequate 
oxygen supply to the cells and tissues 
of the body and hypoxia due to low 
atmospheric pressure triggers acti-
vation of coagulation, most probably 
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due to tissue factor (TF) production by 
intravascular cells. Another phenom-
enon related to hypoxia is multidrug 
resistance (MDR), an acquired pheno-
type of certain cancers that results in 
inadequate response to chemotherapy 
(chemoresistance) and reduced survi-
val. To date, the relationship between 
hypoxia, coagulation and metastasis, 
particularly chemoresistance, has re-
mained largely unexplored. To develop 
new targeted therapies towards avoid-
ing thrombotic complications in cancer 
and to increase the rate of successful 
treatment of cancer by reducing the 
rate of MDR, basic knowledge into the 
underlying mecha-nisms is essential.

A large number of human diseases are 
caused by defects in protein folding as 
a result of genetic mutations or adverse 
physiological conditions. The main-
tenance of the protein homeostasis 
in blood requires regulation of coagu-
lation and fibrinolysis and protein 
deficiencies in these processes lead to 
hemorrhagic or thrombotic tendency. 
Many of the coagulation factor defici-

encies are caused by reduced circu-
lating protein levels resulting from a 
broad spectrum of gene mutations. 
This can cause impaired secretion due 
to increased intracellular degradation 
or accumulation of misfolded proteins, 
processes that have been reported for 
some factor VII (FVII) and factor VIII 
(FVIII) deficiencies, and also in defici-
encies of protein C and plasmin inhibi-
tor. For a number of cases of diseases 
caused by protein misfolding, drugs 
acting directly on the affected protein 
have been found to prevent misfolding 
and restore biosynthesis and function. 

A project in our group aims to investi-
gate the intracellular fate of a group 
of FVII mutations previously reported 
in both norwegian patients and also 
in patients from elsewhere, in order 
to elucidate the cellular mechanisms 
implicated in these mutations and thus, 
to envisage possible therapeutic ap-
proaches. In addition, we are extending 
a previous study from our group on a 
protein C mutation, now from a thera-
peutic point of view. 
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GRouP MeMbeRs 

GRoup leADeR: 
bente Halvorsen professor, Dr. philos

oVeR enGIneeRS: 
ellen lund sagen, Turid Pedersen

CHIeF enGIneeR: 
vigdis bjerkeli

poST DoC: 
Tuva børresdatter dahl phD, MSc
sverre Holm phD, MSc
filip segers phD, MSc

pHD STuDenTS: 
Ida Gregersen MSc
Tonje skarpengland MD
Azhar Abbas MD
Nina solheim MD
Håvar lorentzen MD

SenIoR ConSulTAnT: 
Mona skjelland Dr. med

MASTeR STuDenTS: 
lene løvdal BSc 
Andrea Øvergård BSc (nutrition)

ReseARcH PRofIle

Halvorsen`s research group studies 
the inflammatory and molecular 
mechanisms involved in the develop-
ment of atherosclerosis and related 
metabolic disorders. The research 
has a clear translational approach.  
The projects range from analyses of 
blood and tissue samples from pati-
ents with cardiovascular disorders or 
other metabolic disturbances to 
studies in preclinical models, as gene 
modified mice, or cell models using 
advanced cellular and molecular 
biology. The group consists of people 
with different educational back-
ground like medical doctors, nutriti-
onists, biochemists and engineers. 
Such multidisciplinary personal com-
position is one of strength of the 
research group. 

Inflammatory and molecular mechanisms in atherosclerosis 
and related metabolic disorders

secTIoN of INflAMMAToRy ReseARcH

Research group

bente Halvorsen`s Research group anno 2014
Upper left: Tonje Skarpengland, Tuva B. Dahl, Sverre Holm, Håvard Lorentzen, Filip Segers. 
Lower left: Bente Halvorsen, Ellen Lund Sagen, Turid M. Pedersen, Ida Gregersen, Vigdis 
Bjerkeli. Not present: Azar Abbas, Mona Skjelland, Nina Solheim, Lene Løvda and 
Andrea Øvergård.

ReseARcH PRojecTs

¢ The role of nAMpT/visfatin in   
 atherosclerosis and metabolic   
 disorders

¢ The role of DnA repair systems 
 in experimental atherosclerosis  
 and metabolic disorders

¢ The role of chemokines in acute  
 coronary syndromes

¢ The role of homeostatic chemo- 
 kines in atherogenesis

¢ Metabolic effects of Il-10

¢ platelet-mediated inflammation

¢ Inflammatory and metabolic   
 effect of lIGHT

¢ The role of TnF superfamily   
 related molecules in acute    
 coronary syndromes

¢ pain mediated inflammation

soMe IMPoRTANT MIlesToNes 
foR THe GRouP IN 2013

¢ Filip Segers started in the group.   
 He is a Belgian post doc educated  
 in prof erik A Biessen`s lab in   
 Maastricht. Filip has a strong   
 portfolio in experimental    
 atherosclerosis

¢ linda Smedbakken defended 
 her doctorial thesis entitled:    
 “Homeostatic chemokines and   
 adhesion molecules in athero-  
 sclerosis – from bed to bench”   
 May 2013 – Faculty of Medicine,  
 university of oslo

¢ Martine Z. espeland defended her  
 Master Thesis entitled: “Nicotin-
 amide phosphoribosyltransferase  
 in macrophage polarization – 
 A possible role in atherosclerosis“  
 in June 2013, Faculty of Medicine,  
 university of oslo
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GRouP MeMbeRs FeBRuARY 2014 

GRoup leADeR: 
Arne yndestad MSc. pharm, phD

ReSeARCHeRS: 
Alexandra v. finsen MD, phD
Trine Ranheim phD
leif erik vinge MD, phD

poST DoC: 
Mieke louwe phD

pHD STuDenTS: 
linn e. fosshaug MD
yangchen dhondup Holmen MD
Ingrid Kristine ohm MSc.pharm
Maria belland olsen MSc
bjørn edvard seim MD
Marina sokolova MD

enGIneeRS: 
Azita Rashidi BSc
Katrine Alfsnes MSc

MeDICAl STuDenT: 
ståle Haugset Nymo

ReSeARCH ASSISTAnT: 
jonas Øgaard

ASSoCIATeD ReSeARCHeRS: 
christen P. dahl MD, phD
Øystein sandanger MD, phD
erik Øie MD, phD

ReseARcH PRofIle

our group works on uncovering novel 
mechanisms involved in the response 
to myocardial infarction and the 
development of heart failure (HF), 
with the objective to form the basis 
for new treatment modalities as well 
as for the identification of new bio-
markers in this disorder. 
HF is defined as a clinical syndrome 
characterized by dyspnea and fatigue, 
at rest or with exertion due to im-
paired structure and/or function of 
the heart. HF represents a major 
cause of cardiovascular and also total 

Immunological and molecular mechanisms in myocardial 
remodeling and heart failure

secTIoN of INflAMMAToRy ReseARcH

Research group

morbidity and mortality in the west-
ern hemisphere. The incidence and 
prevalence of this disorder is rising 
and it is estimated that HF affects 
1–3% of the population. Moreover, 
the prognosis is poor. Due to the high 
prevalence and morbidity, HF also 
represents a major and increasing 
socioeconomic burden. Thus, there 
is an obvious need for new treatment 
options for this patient group.

The development of HF is character-
ized by several cellular and molecular 
processes, referred to as remodeling, 
leading to important changes in myo-
cardial structure and function. These 
changes include cardiomyocyte hyper-
trophy, increased ventricular volume 
due to dilation of the ventricular 
cavity, regression to a fetal phenotype 
characterized by expression of fetal 
genes and proteins, enhanced apop-
tosis, as well as the development of 
fibrosis involving changes in the quan-
tity and quality of the extracellular 
matrix. Initially the ventricular re-
modeling is thought to be adaptive 
and accommodates the increased 
myocardial wall stress. However, over 

time, this process turns maladaptive, 
leading to a progressive decrease in 
myocardial function.

our research include experimental 
in vivo studies in different animal 
models of HF, in vitro studies in pri-
mary isolated cardiac myocytes, fibro-
blasts and macrophages, as well as 
clinical studies in well characterized 
patients with heart failure, examining 
samples from peripheral blood as well 
as tissue samples from the failing 
myocardium.

ReseARcH focus

Currently, our research focus 
is divided in three: 

1. Innate immune responses in   
 cardiac injury and heart failure   
 development

2. oxidative DnA damage repair and  
 stem/progenitor cell proliferation  
 in the pathogenesis of heart failure

3. pathogenic role of adipose tissue  
 and fatty acids in heart failure
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GRouP MeMbeRs 

GRoup leADeR: 
børre fevang Ass professor

poST DoC: 
Kari otterdal Researcher

pHD STuDenTS: 
elisabeth Astrup
jan cato Holter
silje jørgensen

ASSoCIATeD MeMBeRS: 
stig s frøland professor emeritus
Ingvild Nordøy Senior consultant, 
researcher
Kristine lillebø Holm phD student
eli Taraldsrud phD student

ReseARcH PRofIle

The research group focus on immuno-
pathogenesis in primary and secon-
dary immunodeficiency such as 
Common variable immunodeficiency 
(CVID) and HIV and selected infec-
tious diseases, in particular the study 
of chronic inflammation characterising 
these disorders. The aim is to improve 
the understanding of disease mecha-
nisms and to discover new targets 
for therapeutic intervention. The 
group works in a translational setting 
combining close contact to the clinic, 
in particular Section of Clinical 
Immunology and Infectious Diseases 
at ouS, with access to a wide range 
of immunological methods through 
extensive collaboration with other 
groups.

Chronic inflammation is a common 
feature of both immunodeficiencies 
and many infectious disorders. While 
inflammation is vital to the clearance 
of both invading microbes and poten-
tially malignant cells a continued or 
exaggerated response will further 
compromise the patients health. 
Identifying the factors leading to 

Immunopathogenetic mechanisms in immunodeficiency 
and infectious disorders

secTIoN of INflAMMAToRy ReseARcH

Research group

such an exaggerated response will 
potentially enable clinicians to modify 
the inflammatory response of the 
single patient with agents targeting  
anything from intracellular signalling 
pathways to intercellular cytokine 
networks and microbiota.

ReseARcH PRojecTs

The group is currently working with 
several projects, including:

¢ Immunopathogenetic mecha-
nisms in infection with Rickettsia 
species. Infections with the vector 
borne intracellular bacteria Rickettsia 
conori and oritenta tsutsugamishu 
lead to vasculitis and multi-system 
disease. The project studies the inter-
play between host and microbe 
through the Wnt system and chemo-
kine signalling in collaboration with 
partners in India, France and uSA.

¢ Community-acquired pneumonia: 
A prospective observational study 
to explore etiology, risk factors and 
potential novel predictors of severe 
course and mortality. In close coope-
ration with Vestre Viken HA and 
Drammen Hospital the project applies 
new diagnostic methods to assess 
etiology and risk factors for severe 
course and mortality of pneumonia. 

¢ Immunopathogenic mechanisms 
in CVID – a disease model for auto-

immunity and persistent inflam-
mation. In close collaboration with 
Johannes Hov’s and espen Melum’s 
groups at our institute this project 
will use CVID as a model disease 
to study potentially novel aspects 
of autoimmune and autoinflam-
matory disorders in more general 
terms, in particular for the study 
of the interaction between gut 
microbiota and local (intestinal) 
and systemic inflammation. The 
project also includes a genome 
wide association study on CVID 
through an international network 
of clinical immunologistis.

¢ The role of vitamin A in regulation 
of B cell immunology: Implications 
for patients with CVID. In close col-
laboration with Heidi Kiil Blomhoff’s 
group at Institute for medical basic 
science this project aims to look at 
the modulating effect of vitamin A 
on TlR9 stimulation of B cells, both 
in respect to chromosomal instability 
and proliferation.

¢ new diagnostic tools to unravel 
the dysfunctional cell communication 
in CVID. In close collaboration with 
Johanna olweus’ group at Institute 
of Cancer Research this project will 
strengthen the diagnosis of CVID 
through shedding light on intracel-
lular signaling pathways of potential 
importance in B-, T- and dendritic 
(DC) cells.
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ReseARcH PRofIle

Many disease states are associated 
with low-grade chronic inflammation 
that may result in detectable changes 
in inflammatory proteins that can be 
measured in biological fluid such as 
serum and plasma, making them 
valuable biomarkers. Measurement 
of these biomarkers may be there-
fore be useful for detecting diseases 
before they present and/or offer 
information on the mechanisms of 
disease, they may represent treat-
ment targets or be helpful in eva-
luating treatment responses and 
predicting outcomes. 

Inflammatory biomarkers in cardiovascular 
and metabolic disease

secTIoN of INflAMMAToRy ReseARcH

Research group

our research focuses on measure-
ment and use of inflammatory 
markers in different populations 
characterized by low-grade systemic 
inflammation focusing on cardio-
vascular disease and risk, neuropsy-
chiatric disorders, and metabolic 
endocrine disease.

We have a close collaboration with 
the department of cardiology and 
analyzing inflammatory markers in 
blood and tissue in well characterized 
cross-sectional cohorts and clinical 
trials in patients with heart failure, 
acute coronary syndromes and aortic 
stenosis. In these studies we evaluate 
biomarkers, reflecting a wide range 
of inflammatory processes, as pre-
dictors of adverse outcome and treat-
ment responses. A focus in these 
studies is investigating the impact 
of Wnt signaling and secreted Wnt 
antagonist in these conditions.

We have a close collaboration with 
the endocrine unit, analyzing inflam-
matory markers in patients characte-
rized by growth hormone deficieny 
(GHD) and excess (acromegaly) as well 
as gluccocorticoid excess (Cushing 
syndrome). We also have a tight 
collaboration with the women and 

children center evaluating the impact 
of systemic inflammation in preg-
nancy on future cardiovascular and 
metabolic risk. These studies investi-
gate the association between hor-
mones and inflammatory mediators 
and impact on metabolic disturbances 
in different target tissues such as 
adipose tissue and bone with special 
focus on glucose metabolism.

We have a tight collaboration with the 
psychosis Research Centre Themati-
cally organized psychosis Research 
(Top) group, analyzing inflammatory 
biomarkers in patients with schizo-
phrenia and bipolar disorder. In these 
studies we focus on markers in serum 
/plasma as well as mRnA levels in 
circulating immune cells that may 
reflect neuroinflammation and fur-
ther, investigate associations with 
immune-related candidate risk genes 
within the major histocompatibility 
complex, identified by genome-wide 
association studies (GWAS). 

In addition, we have strong collabo-
rations with other clinical research, 
national and international.

Thor ueland Annika Michelsen Tove lekva Aurelija Abraityte Fizza Kanwal Arain
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Genomics and metagenomics in inflammatory disorders

secTIoN of MoleculAR HePAToloGy

Research group

GRouP MeMbeRs 

GRoup leADeR: 
johannes e. Roksund Hov MD, phD 

pHD STuDenTS: 
Trine folseraas
sigrid Næss
Martin Kummen

BIoInFoRMATICIAn: 
Kristian Holm

ASSoCIATeD MeMBeRS: 
Marius Trøseid postdoc
silje jørgensen phD student

ReseARcH PRofIle:

The projects in the genomics and 
metagenomics group aim to charac-
terize and understand how alterations 
in the human genome and the gut 
microbial flora influence disease, in 
particular the susceptibility to primary 
sclerosing cholangitis (pSC) and cho-
langiocarcinoma, but also to other 
inflammatory phenotypes. We do this 
by applying modern genotyping and 
sequencing technologies in cross-
sectional and interventional study 
design. 

Genetic factors play a role in most 
inflammatory diseases. By studying 
disease genes and their function, the 
mechanisms by which pSC develop 

and eventually may be treated can be 
defined. Since many of the patients 
with pSC have concurrent inflamma-
tory diseases (mainly inflammatory 
bowel disease, but also prototypical 
autoimmune diseases like type 1 
diabetes and rheumatoid arthritis), 
these diseases are studied in parallel.

The gut microbiota is an important 
human organ comprising ten times 
more cells than the body itself, and 
likely plays a major role in human 
disease. ongoing studies aim to char-
acterize how the gut microbial com-
munity composition in patients with 
pSC or other inflammatory pheno-
types interacts with immune regula-
tion, bile acid metabolism and drugs. 

An important part of the activities 
is the standardization of methods 
related to key challenges in the field; 
study designs, sample collection and 
preparation, sequencing technology 
and bioinformatics.

lifetime risk of cancer of the bile 
ducts in patients with pSC is 10–20%. 
Few inflammatory conditions have 
an equally high risk of cancer devel-
opment, and determining the genetic 
and epigenetic alterations respon-
sible for this is of great importance. 
In addition to understanding the 
pathogenesis of cholangiocarcinoma, 
cancer genetics and epigenetics may 
serve as diagnostic and prognostic 
markers.

Johannes e. 
Roksund Hov

Trine 
Folseraas 

Sigrid 
næss

Martin 
Kummen

Kristian 
Holm
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The experimental liver research group

secTIoN of MoleculAR HePAToloGy

Research group

ReseARcH PRofIle

The experimental liver research group 
was formed in June 2013 with three 
members from the norwegian pSC 
research center. During of 2013 we 
have been through a build-up period 
and have recruited several talented 
colleagues. Currently the group con-
sists of the group leader, one post.
doc. three phD students, one scien-
tific assistant and a lab manager. 
The group still remains an integral 
part of the norwegian pSC research 
center, but is a separate group at 
the Research Institute for Internal 
medicine.

The main aim of our research is to 
understand mechanisms regulating 
cholangitis, which potentially can lead 
to understanding of the pathology, 
and identification of novel treatment 
targets for the chronic bile duct dise-
ase primary sclerosing cholangitis 
(pSC). We do this by using in vivo 
mouse models of cholangitis develop-
ment along with genetically modified 
mice, so called knockout mice that are 

missing central molecules involved 
in the immune response. The mouse 
models used are immune driven and 
inspired by the fact that most genes 
associated with pSC are involved in 
the immune response. one of our 
models is a mouse strain that spon-
taneously develops cholangitis while 
in another model we induce cholan-
gitis through microsurgery. To specifi-
cally address the role of an associated 
pSC gene we use tissue from knock-
out mice for expression profiling.

To complement the in vivo studies 
we are also using selected in vitro 
cellular models to study the role of 
various cell types in the liver and bile 
duct immune responses. A special 
emphasis in our studies is natural 
killer T-cells, an abundant population 
of lymphocytes in the liver with regu-
latory properties. Several ongoing 
studies aim to clarify the role of these 
cells in cholangitis development. 
Along with the cholangitis-centered 
studies we perform basic studies 
related to activation and development 
of nKT-cells. 

Corey Tan Jarl A. Anmarksrud Kristian Alfsnes

espen Melum Xiaojun Jiang elisabeth Schrumpf natalie l. Berntsen eva K. K. Henriksen
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Doctoral theses
The Research Institute of Internal Medicine (RIIM)

Phd 2010

Arora s Immunolgical and non-immunologiscal   
 markers of cardiac allograft vasculopathy   
 amongst heart transplant recipients

breland uM The pathogenic role of chemokines in 
 atherosclerotic disorders: clinical and 
 experimental studies

dahl cP Inflammatory cytokines in heart failure:   
 potential role as mediators and biomakers

dahl Tb nicotinamide phosphoribosyltransferase: 
 role in atherosclerosis and nonalcoholic fatty  
 liver disease

fevang b profound perturbation: immunopathological  
 mechanisms in common variable immuno-
 deficiency

fougner s Molecular biological examination of 
 somatotroph pituitary adenomas related to  
 clonical data from patients with acromegaly

Holm s liver X receptor: physiological regulation at  
 the crossroads of glucose and lipid metabolism

Melum e From single markers to genome-wide 
 association: a study of primary sclerosing   
 cholangitis genetics

Phd 2011

Hov jeR Functional genetics in primary sclerosing  
  cholangitis: studies of the bile acid   
 receptor TGR� and genes in the HlA   
 complex 

Michelsen Ae platelet-derived microparticles 
 and biomarkers in atherosclerosis 
 and inflammation

Rødland e Immunopathogenesis of infections with  
  aspergillus fumigatus

Phd 2012

Tjeldhorn l protein C deficiency-molecular and   
 functional studies on the protein C A267T  
 mutation

sandanger Ø The innate immune system – A paradoxical  
 mediator of host defense, tissue repair and  
 collateral damage

Phd 2013

Andresen K novel epi-markers in cholangiocarcinoma 
  and their clinical potential

Askevold eT The Wnt signaling pathway and soluble  
  glycoprotein 130 in heart failure 
  and aortic stenosis. novel markers 
  and mediators of cardiac disease

bergrem A   Hemostatic risk factors for pregnancy- 
  related venous thrombosis

jørgensen KK  Inflammatory Bowel Disease in primary  
  Sclerosing Cholangitis: Clinical Characte- 
  ristics in liver Transplanted and non-  
  Transplanted patients

lekva T  epithelial Mesenchymal Transition in   
  Somatotroph pituitary adenomas

smedbakken lM Homeostatic chemokines and 
 adhesion molecules in atherosclerosis 
  – from bed to bench
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Awards
The Research Institute of Internal Medicine (RIIM)

2010
johannes espolin Roksund Hov. Helge Bell’s award 
for excellent research in hepatology 2010. 
“Mutational characterization of the bile Acid 
Receptor TGR5 in Primary sclerosing cholangitis”. 

2011
espen Melum. excellent original article oslo university 
Hospital. First half 2011. 
Melum E, Franke A, Schramm C, Weismüller TJ, 
Gotthardt DN, Offner FA, Juran BD, Laerdahl JK, Labi V, 
Björnsson E, Weersma RK, Henckaerts L, Teufel A, 
Rust C, Ellinghaus E, Balschun T, Boberg KM, 
Ellinghaus D, Bergquist A, Sauer P, Ryu E, Hov JR, 
Wedemeyer J, Lindkvist B, Wittig M, Porte RJ, Holm K, 
Gieger C, Wichmann HE, Stokkers P, Ponsioen CY, 
Runz H, Stiehl A, Wijmenga C, Sterneck M, Vermeire 
S, Beuers U, Villunger A, Schrumpf E, Lazaridis KN, 
Manns MP, Schreiber S, Karlsen TH. 
“Genome-wide association analysis in primary 
sclerosing cholangitis identifies two non-HlA 
susceptibility loci”. 
nat Genet. 2011;43:17-9.

2012
Trine folseraas. excellent original article oslo 
university Hospital. Second half 2012. 
Folseraas T, Melum E, Rausch P, Juran BD, Ellinghaus 
E, Shiryaev A, Laerdahl JK, Ellinghaus D, Schramm C, 
Weismüller TJ, Gotthardt DN, Hov JR, Clausen OP, 
Weersma RK, Janse M, Boberg KM, Björnsson E, 
Marschall HU, Cleynen I, Rosenstiel P, Holm K, Teufel A, 
Rust C, Gieger C, Wichmann HE, Bergquist A, Ryu E, 
Ponsioen CY, Runz H, Sterneck M, Vermeire S, 
Beuers U, Wijmenga C, Schrumpf E, Manns MP, 
Lazaridis KN, Schreiber S, Baines JF, Franke A, 
Karlsen TH. 
“extended analysis of a genome-wide association 
study in primary sclerosing cholangitis detects 
multiple novel risk loci”. 
J Hepatol. 2012;�7:366-7�.  

Thor ueland. excellent original article oslo university 
Hospital. Second half 2012. 
Dieset I, Djurovic S, Tesli M, Hope S, Mattingsdal M, 
Michelsen AE, Joa I, Larsen TK, Agartz I, Melle I, 
Røssberg JI, Aukrust P, Andreassen OA, Ueland T. 
“up-regulation of Notch4 gene expression in bipolar 
disorder”. Am J psychiatry 2012;169:1292-1300. 

2013
Øystein sandanger. excellent original article oslo 
university Hospital. First half 2013. 
Sandanger Ø, Ranheim T, Vinge LE, Bliksøen M, 
Alfsnes K, Finsen AV, Dahl CP, Askevold ET, 
Florholmen G, Christensen G, Fitzgerald KA, 
Lien E, Valen G, Espevik T, Aukrust P, Yndestad A. 
“The NlRP3 inflammasome is up-regulated in 
cardiac fibroblasts and mediates myocardial 
ischaemia-reperfusion injury”. 
Cardiovasc Res 2013;99:164-74.

Pål Aukrust. The research award for 
university of oslo 2013. 

Tom Hemming Karlsen. oslo university Hospital’s 
early Career Award 2013.

Tom Hemming Karlsen. Researcher of the Month,  
South-eastern norway Regional Health Authority, 
november 2013. 
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oslo university Hospital is norway’s largest hospital, and conducts a major portion of medical research and education of 
medical personnel in norway. post: oslo university Hospital, p o Box 49�0 nydalen, no-0420 oslo, norway. 

Switchboard: +47 91 �0 27 70

www.oslo-universitetssykehus.no

The Research Institute of Internal Medicine
oslo university Hospital, Rikshospitalet

p.o. Box 49�0 nydalen, 0424 oslo, norway

Tel: +47 23 07 00 00
email: riim@ous-hf.no

http://ous-research.no/riim/
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