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Leader’s corner

Professor Bente Halvorsen
Head of the Research Institute of
Internal Medicine

2024 was a year with large challenges but also opportunities for
the Research Institute of Internal Medicine (RIIM). In January
we worked hard to finalize the evaluation report to Norwegian
Research Council. This was an extensive collaborative effort
to collect and present RIIMs major achievements in the
last 5-10 years, but also a very important work to evaluate
were we stand as a translational research institute. And to
encourage us to constantly perform at an excellent level.

The previous year has been colored by extensive construction
work at the hospital, and planning of the moving of the
Institute. This is an important task, but also demanding
and detailed, including drawing of lab area, sharing of lab
and office facilities between the institute, planning of how
we shall/will work in a translation research lab the next 30
years. The gathering of translational research environments
in the A building will be fruitful but will also come with some
challenges. RIIM needs to scale down with regards to lab and
office space, and that means we need to work smarter. We will
need more collaboration across the different research groups
at RIIM, but also with other labs outside RIIM, at UiO/ OUS,
as well as national and international collaborators. | believe
that the future is bright and that we, together with Institute of
Experimental Medical Research, Institute for Surgical Research

and Department of Pediatric Research, will step up and climb
even higher in our achievements. To succeed it will require
common research strategies, common meeting points and
common lab equipment’s and infrastructure.

2024 gave RIIM surprisingly lower external funding than
previous years — a warning sign that translation research
is perhaps not a strategic investment area and that the
focus currently lies on clinical trials and patient-focused
research. Several of the grant applications reached excellent
scores, thus the competition is extremely though and will
be tougher the years to come given the global situation.

The main task as a leader in 2024 were, and will be in the years
to come, to rig RIIM for the new OUS. And to focus particularly
on developing RIIM’s research portfolio and pinpoint relevant
grants to apply for and write excellent grant application, to
achieve higher yield of external funding with a sharper research
profile.

Thanks to everyone at RIIM, particularly the staff members for
great work in 2024. Thanks to Turid M Pedersen who retired in
2024, after 40 years of dedication to the institute. And welcome
to Astrid who has jumped into heavy duties and has taken huge
responsibility in replacing Turid.
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«The institute’s total funding amounted to 75 MNOK in 2024. 50.5 MNOK (68%) was funds from external sources, while
24.3 MNOK (32%) originated from Oslo University Hospital and University of Oslo. The contributions from external
funding sources are shown in the chart to the right.”
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Biomarkers and Targeted Therapeutics in COVID-19 and Infectious Diseases

By Hans-Kittel Viermyr

In the treatment of infectious
diseases, therapies targeting

the infectious agent form the
cornerstone of care. However, it is
well established that a dysregulated
host immune response can, in

some cases, cause more harm than
the pathogen itself — as seen in
conditions such as sepsis and severe
COVID-19. During the COVID-19
pandemic, both antiviral and
anti-inflammatory therapies were
extensively evaluated in randomized
controlled trials (RCTs). The majority
of drugs tested were repurposed;
they had already been developed
and approved for other conditions,
providing valuable prior knowledge
of both effects and side effects,
although their efficacy and safety

in this context remained uncertain.
Ultimately, four therapeutics — one
antiviral (remdesivir) and three anti-
inflammatory or immunomodulating
agents (corticosteroids, interleukin-6
(IL-6) receptor blockers, and the
Janus kinase inhibitor baricitinib)

— were shown to be effective in
patients with severe disease,
reducing disease progression and
mortality, and were subsequently
recommended in World

Health Organization treatment
guidelines(1).

Factors contributing to COVID-19
severity, and immune activation

are complex and influenced by

both viral and host factors such

as genetics, age, sex, underlying
conditions, vaccination and
concomitant medications(2, 3). As
such, immunomodulation requires
careful balance — and ideally, a

patient-tailored approach —as it
impairs host defenses and increases
the risk of secondary infections.
The complexity of human biology
has long been recognized. As Sir
William Osler noted in 1892, “If it
were not for the great variability
among individuals, medicine might
as well be a science and not an art”.
That being said, infectious disease
management, particularly in the
intensive care setting, is likely to
benefit from —and increasingly
focus on — combination strategies
targeting both the pathogen and
the host’s immune response. Just
as blood cultures are routinely
taken in the emergency department
to guide antimicrobial therapy,
cytokine panels and other immune
biomarkers may, in the future,
become standard tools to guide
personalized immunomodulatory
treatment.

While randomized controlled

trials are the gold standard for
establishing treatment effects at
the population level, their ability

to evaluate individual variation in
responses is generally more limited.
The use of biobanking in RCTs during
the pandemic opened possibilities
to tackle this challenge. Biobanking
offers the possibility to improve
in-depth exploration of disease
pathomechanisms and treatment
effects, also at the subgroup

level, which may enhance our
understanding of individual variation
in therapy response.

Targeted therapeutics in severe and
critical COVID-19 has been a central
focus of the Infectious Immunology
group over the past few years. In
our project, we have utilized data

and biobanked material from two
RCTs: the NOR-Solidarity trial (which
evaluated hydroxychloroquine

and remdesivir, as part of the
WHO-Solidarity trial), and the Bari-
SolidAct trial (which evaluated
baricitinib)(4-6). The general
workflow in this project is visualized
in Fig. 1. The Bari-SolidAct trial was
prematurely terminated before
reaching the planned sample size, as
sufficient evidence supporting the
efficacy of baricitinib had emerged
from other trials(5, 7). A unique
feature of this trial, was that more
than one third of the participants
had been vaccinated against
SARS-CoV-2, reflecting the fact

that it was conducted later in the
pandemic. Notably, while baricitinib
appeared to reduce mortality
among unvaccinated participants,
consistent with findings from other
trials, the opposite trend was
observed in vaccinated individuals,
who experienced a significantly
higher incidence of serious adverse
events (SAEs) when treated with
baricitinib(5).

Prompted by this safety signal,

a collaborative investigation

was initiated, involving research
groups at RIIM, the Department of
Immunology, the National Centre
for Viral Respiratory Infections

in Lyon, France, and several

other international partners. In
this project, biomaterial from

146 participants — representing
more than half of the total study
population — was analyzed to
assess nasopharyngeal viral loads,
inflammatory markers in plasma,
and serological responses. In
addition, immune cell profiles and




MRNA expression were analyzed in a
subset of participants. We explored
differences between vaccinated
and unvaccinated individuals as
well as the effects of baricitinib

on inflammation, virological and
serological responses(8).

To our knowledge, this is the

first study to describe the

temporal effects of baricitinib on
inflammatory markers and immune
cell populations in the setting of
severe COVID-19 within an RCT,
showing its mitigating impact

on soluble (s) CD25, T-cells, and
monocyte-activation markers (Fig.
2a and b). Nonetheless, the effects
of baricitinib were independent

of vaccination status, and a
mechanistic explanation for the
safety signal observed in the Bari-
SolidAct trial was not identified in
our study(8). This is consistent with
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findings from a large individual
participant data meta-analysis,
which also did not identify a safety
concern in vaccinated individuals
treated with baricitinib(9).

In addition to investigating the
potential interaction between SARS-
CoV-2 vaccination and baricitinib
treatment, this project has focused
on identifying biomarkers associated
with COVID-19 complications. These
include biomarkers linked to the
development of severe disease,
complications during hospitalization,
and long-term symptoms following
hospitalization, including fatigue, a
common debilitating symptom of
long-COVID. Ideally, such biomarkers
could help identify individuals

at risk, support the selection of
targeted treatments, and enable
monitoring of treatment effects. In
particular, we have identified three

Patients

Hospitalized COVID-19

biomarkers that may help guide
clinical decision making. First, IL-6
has been linked to disease severity
and disease related complications
by both our group and others (Fig.
3a and b); this cytokine can already
be measured in many hospitals, and
approved targeted therapies (IL-6
receptor blockers) are available(8,
10, 11). Second, we have also
shown that high levels of sCD25
are associated with complications
during hospitalization, and that
baricitinib reduces these levels(8).
Like IL-6, this biomarker is already
measurable in clinical settings (as
soluble interleukin-receptor, sIL-
2r). Third, we have also shown

that high SARS-CoV-2 plasma viral
antigen levels are associated with
complications during hospitalization,
suggesting that this could serve as
a promising biomarker of ongoing

Analyze associations between
outcomes and biomarker levels
at admission and during the

Nasopharyngeal
Viral load
' 9
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Severe disease and
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Figure 1: Overview of the analytical workflow assessing the role of biomarkers in hospitalized COVID-19 patients.
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Figure 2: The effect of baricitinib on inflammation. a. Volcano plot showing cellular subsets significantly enriched in
participants treated with placebo vs. baricitinib. b. Longitudinal effects of baricitinib on T-cell and monocyte activation
markers, stratified according to treatment allocation and vaccination status. Red and blue lines represent unvaccinated
and vaccinated patients respectively, with stipulated lines for baricitinib-treated patients, and solid lines for placebo-

treated patients. Data are represented as medians and interquartile ranges (IQRs).

viremia(8). Future studies should
assess whether remdesivir or other
antivirals may reduce these levels,
and methods for measuring viral
antigen levels in routine clinical
practice should be developed.

The clinical application of
immunotherapies in infectious
diseases currently focuses on
suppressing harmful immune
responses. However, other
promising strategies aimed at
enhancing and directing immune
activity — including cellular
immunotherapies — are also being
explored by others as potential
treatments for multidrug-resistant
microbes (12). The microbiome
—another focus area of both the
Infectious Immunology group and
other research groups at RIIM — may
also offer insights that could inform

future therapeutic development(13).

Meanwhile, population growth,
global travel, and the overuse and
misuse of antimicrobials in both
human medicine and agriculture
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Figure 3: Interleukin-6 and severe outcomes. a. Results from the Nor-Solidarity
trial, Kaplan-Meier plot showing the progression to respiratory failure and

need for ICU-treatment according to low (<18.8 pg/ml blue) and high (>18.8
pg/ml red) admission levels of IL-6. Cut-off value determined by Youden’s
index. b. Results from the Bari-SolidAct trial, levels of IL-6 at admission, day 3,
and day 8 in patients according to the development of serious adverse events

(SAEs) during hospitalization.

are accelerating the emergence
of antimicrobial resistance and
increasing the likelihood of future
global pandemics, highlighting
the urgent need for both new

therapeutics and a stronger focus on
biomarkers that can help guide the
right treatment to the right patient
at the right time.
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By Ida Gregersen

Obesity is a serious and growing
health problem world-wide, result-
ing in major consequences for

the affected individual, the health
system and health economies

[1]. Obesity increases the risk of
metabolic disease, including type
2 diabetes and fatty liver disease,
as well as several types of cancers.
GLP-1R analogs have in many ways

revolutionized the treatment of
obesity, however these medications
are costly and is not effective in all
patients. There is a lot of unknowns
in the pathophysiology underlying
obesity, and increased knowledge

is warranted to improve prevention
and health care for this large and
growing population.

Inflammation is a major driver of
obese-related disease, however, the
role of inflammation in development

of obesity per se has traditionally not
been appreciated. The last years,
however, several lines of evident
suggest that immune cell activation
and inflammation also can be drivers
of processes leading to obesity.
In mice, T cells are shown to be
important for weight memory and
weight regain after weight loss [2].
Further, we have shown that mice
with increased T cell responsiveness
develop obesity, and that this



phenotype can be “transferred”
to other mouse models by bone
marrow transplantation and adaptive
T cell transfer [3]. These novel
findings suggest that inflammation,
previously appreciated as “the
chicken” in obesity; also, can serve
as “the egg”.

Obesity is a multifactorial, chronic
disease, however is, in simple terms,
a result of surplus energy. This is
most often caused by high intake
of calorie-rich food in combination
with low physical activity or
genetical or adaptive dysfunctional
metabolism. Throughout evolution,
the metabolism and immune
system has been tightly connected,
a relationship that in the context of
obesity causes complications. Access
energy will increase the demand on
the metabolism and activate immune
cells, leading to inflammation which,
over time, can result in disease. A
great capacity to store energy has in
an evolutionary context been vital for
survival; however, can in the modern
society with high energy availability,
cause severe health problems [4].
Onenichethathasbeengivengrowing
attention in this aspect is the bone
marrow, which constitute precursors
of both adipocytes and immune cells.
Several lines of evidence suggest a
bi-directional relationship between
bone marrow cell dysfunction
and obesity-development. Dietary
factors are shown to modulate this
microenvironment [5], and these
alterations has potential to impact
obesity  development  through
metabolic reprogramming of bone
marrow cells [6]. Further, obesity
can lead to stem cell dysfunction
and which can accelerate the
development of disease [7].
Activated immune cells, primed by
lifestyle-related factors such as diet,
can also affect adipocytes locally, and
tissue macrophages are shown to
regulate adipocyte reprogramming
in the adipose tissue [8]; stimulating
adipogenesis which can result in
obesity. Thus, a continuous positive
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Emerging data suggest immune activation and inflammation to have a causal
role in obesity development, serving as both the “the chicken” and “the egg”.

energy balance can stimulate
inflammatory processes and
subsequently contribute to weight
gain, serving as, at least a part of, the
“egg” during obesity development.
There are still many uncertainties on
how these processes are connected,
and it is not clear how they operate in
humans during obesity development.
The immunity-metabolism aspect of
obesity is not new, but the concept
of metaflammation as fuel for
development of obesity per se is
novel, as well as the mechanisms
underlying this. It will be an
interesting research field to follow in
the years to come and it might open
for new therapeutic targets for this
growing group of patients.
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DISSERTATIONS 2024

Sarah Luise Mikalsen Murphy MSc

Studies of the immune response in
severe COVID-19
30" of May 2024

Committee:

1. opponent: Professor Jacob
Odeberg, Karolinska Institutet,
Sweden

2. opponent: Researcher Markus
Haug, Norwegian University of
Science and Technology, Trondheim
3. opponent: Professor Il Ida
Gjervold Lunde, University of Oslo

Main supervisor: Tuva B. Dahl
Co-supervisor(s): Bente Halvorsen,
Andreas Barratt-Due

Summary of PhD project:

COVID-19 is a deadly disease, where
the most adverse patient outcomes
include shortness of breath,

which can devolve into complete
respiratory failure. The vaccine did
reduce the need for admission to
intensive care units (ICU). However,
still today, some patients get gravely
ill without any clear answer as to
why. In her doctoral thesis, Sarah
L.M Murphy addressed this issue by
studying the immune response in
severe COVID-19 patients.

Blood samples were drawn during
and after hospital admission from
patients included in the NOR-
Solidarity trial, which aimed to
assess the antiviral effects of
remdesivir (REM) in COVID-19
patients. As immune cells are key
regulators of the immune response,
immune cells from patients were
sampled. REM had no great clinical
effect on the primary outcomes.
However, it was observed to be
hazardous in ICU patients. Murphys
analysis of immune cells revealed

that REM decreased their interferon
response. It might be that REM
administration became hazardous
by further reducing an already
compromised immune response in
ICU patients.

Murphy measured the expression
of two chemokines, CCL19 and
CCL21, in the blood samples. High
admission levels of the chemokines
correlated with 60-day all-cause
mortality and respiratory failure.
The immune cells of ICU patients
showed increased enrichment

of extracellular matrix (ECM)
regulators. ECM remodelling

is considered a vital process to
facilitate infection clearance and
proper wound healing. However,
adverse remodelling can lead to
tissue scarring. The ECM remodelling
activity was visible in immune cell
gene profiles and in circulation.
This process was associated with
severe disease outcomes, such as
mortality and respiratory failure.
Taken together, the Thesis conclude
that an increased potential for
recruitment combined with ECM
remodelling and inflammation
could be a driver/cause of COVID-19
severity.
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&Q Immune regulation in atherosclerosis and other
cardiometabolic diseases

From left: Turid M Pedersen, Siva Krishna Vagolu, Sverre Holm, Maria Belland Olsen, Ida Gregersen, Tuva B Dahl, @ystein
Sandanger, Vigdis Bjerkli, Azita Rashidi, Bente Halvorsen, Kari Otterdal, Ylva Schanke, Sarah Louise Murphy, Jonas @gaard,
Xiang Yi- Kong. In front from the top: Trine Ranheim, Camilla Huse, Helene Grannes, Ellen Margaret Lund Sagen, Astrid
Leer-Salvesen, Kristina Fladseth

GROUP MEMBERS IN 2024

GROUP LEADER
Professor Bente Halvorsen, PhD
b.e.halvorsen@medisin.uio.no

RESEARCH COORDINATOR
Astrid Leer-Salvesen
astlee@ous-hf.no

RESEARCHERS
Tuva Bgrresdatter Dahl, PhD
t.b.dahl@medisin.uio.no

Sverre Holm, PhD
Sverre.holm@ous-research.no

Professor Emeritus Pal Aukrust,
MD, PhD
paukrust@ous-hf.no

Ida Gregersen, PhD
ida.gregersen@medisin.uio.no

@ystein Sandanger, MD, PhD
oystein.sandanger@rr-research.no

Kari Otterdal, PhD
kari.otterdal@ous-research.no

Jonas @gaard, BSc
jonas@ogaard.no

Trine Ranheim, PhD
Trine.ranheim@ous-hf.no

POST DOCS
Xiang Yi Kong, PhD
x.y.kong@medisin.uio.no

Maria Belland Olsen, PhD
m.b.olsen@ous-research.no

Camilla Huse, MSc
Camilla.huse@medisin.uio.no

Siva Krishna Vagolu, PhD
s.k.vagolu@medisin.uio.no

Kristina Fladseth
kristina.fladseth@gmail.com




PHD STUDENTS

Helene Grannes, MSc
helene.grannes@ous-research.no
Sarah Murphy, MSc
sl.murphy@hotmail.com

MEDICAL RESEARCH STUDENTS
Fredric André Holme
f.a.holme@studmed.uio.no

MASTER STUDENTS
Hamida Anwari
hamanw@ous-hf.no

ENGINEERS
Turid Margrethe Pedersen, BSc
t.m.pedersen@medisin.uio.no

Ellen Lund Sagen, BSc
ellen.lund.sagen@rr-research.no

Vigdis Bjerkeli, BSc
vigdis.bjerkeli@medisin.uio.no

Azita Rashidi, BSc
azita.rashidi@rikshospitalet.no

Yiva Schanke, MSc
ylva.schanke1995@gmail.com

SENIOR CONSULTANTS
Karolina Ryeng Skagen, MD, PhD
kskagen@oushf.no

Mona Skjelland, MD, PhD
moskje@oushf.no

About the group

Cardiovascular disease and

related metabolic disorders such

as diabetes, obesity and fatty

liver disease are major causes

of morbidity and mortality
worldwide. They have many
common features, such as
dyslipidemia and inflammation. In
our research group, we focus on
immune-mediated mechanisms in
these conditions. The last years we
have also studied these mechanisms
in Covid-19, and especially the
association between Covid-19

and risk of cardiovascular disease.
Further, women in cardiovascular
disease has been a growing focus in
our group. Women have traditionally
been overlooked in cardiovascular
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research, resulting in underdiagnosis
and undertreatment. In the common
years, we will delineate the female-
specific risk of myocardial infarction
to improve our understanding of
the underlying physiology and
pathophysiology separating women
and men, to improve patient care
for all patients.

By exploring these processes
through a translational approach,
connecting basic science and

the clinic, we wish to build a
foundation for the development

of new diagnostic and treatment
targets for cardiometabolic disease.
Our research group works in the
cross-section between molecular
biology and biochemistry, and
cardiovascular, cerebrovascular,
and endocrine medicine. Our
ambitious goal is to delineate novel
therapeutic targets and biomarkers
to change clinical practice.

The group uses different research
approaches, ranging from analyses
of blood and tissue samples from
patients to studies in genetically
modified mice and cell culture
systems, using advanced cellular
and molecular biology. The

group consists of people with
different educational background
and includes medical doctors,
nutritionists, biochemists,
bioinformatics and engineers. Such
multidisciplinary competence is

a great strength of our research

group.

Activity in 2024
Milestones in 2024:
Poster presentation at the European

Atherosclerosis Society Conference
in Lyon (Fredrik A. Holme)

Scientific seminar in occasion of
Professor Halvorsen's 60™ birthday

In 2024, the group had 44
publications, where group members
had 15 first or last authorship.

The group runs a large span of
interconnected translational projects

to study the immunological and
molecular mechanisms in obesity,
metabolic disorders, cardiovascular
disease and Covid-19, and our main
projects during 2024 were:

T cells in obesity and metabolic
disease. One of the main projects

in the group, spanning the last 10
years, aims to decipher the role of

T cells in development of obesity
and metabolic disease. We study

a transgenic mouse model with
altered T cell activation, resulting in
increased T cell responsiveness and
subsequent obesity development;
and is thus a unique model to
explore this association. In 2024, the
first paper describing this phenotype
was published. Herein we present,
for the first time, evidence that T
cells can cause obesity development
in mice; demonstrated by adoptive
T cell transfer experiments and bone
marrow transplantation experiment
of cells from the transgenic mice

to several mouse models resulting
in obesity in recipient mice. The
transgenic mice display increased
adipose inflammation and increased
T cell activation, however the
mechanisms leading to obesity
development is still unclear and will
be an important research focus in
the group for the years to come. In
continuation of this paper, the group
has in 2024 focused on the role of

T cell activation in development of
atherosclerosis, as well as more in-
depth studies to further delineate
the underlying mechanisms driving
cardiometabolic disease in this novel
mouse model.

Clinical material and add-on

studies to clinical intervention

trials. In addition to a wide
spectrum of animal models to

study cardiometabolic disease,

we study molecular mechanisms

in patient materials, as a bridge
between the lab and the clinic.

In 2024, we continued this work




and published papers describing
altered immune status in patients
with cardiovascular disease. We
have continued to characterize the
immune response of myocardial
infarction patients receiving anti IL-6
treatment (in NSTEM and STEMI
patients) to identify molecular
mechanisms for the beneficial
effects of tocilizumab in this group.
Further, we have studied stroke
the different signatures of atrial
fibrillation stroke induced stroke
compared to carotid stenosis — or
cryptogenic stroke.

Further, and together with our
collaborators we have in 2024
studied cardiovascular risk and
inflammatory profile in several
high-risk populations, including
anabolic steroid users, Covid-19
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patients, type 2 diabetes and
familial hypercholesterolemia.

For instance, in anabolic steroid
users, we show that long-time use
is associated with increased levels
of markers of inflammation and
extracellular matrix remodeling,
with both hormone-dependent and
a hormone-independent association
with markers of myocardial
dysfunction.

EU-project — Painfact. We are
active partners in PainFACT, an
EU-funded project investigating
the neuroimmune crosstalk linking
chronic pain, cardiovascular
disease, and other comorbidities.
Chronic pain imposes a substantial
individual, economic, and societal
burden, with its association to
increased risk of secondary diseases

further emphasizing the importance
of understanding shared molecular
pathways between chronic pain
and comorbidities. The PainFACT
consortium integrates clinical and
pre-clinical data and, in 2024,
presented strong evidence for
associations between chronic pain
conditions and increased hazard
risk for cognitive, emotional,

and cardio-metabolic disorders.
Genome-wide association studies
(GWAS) have identified potential
genes responsible for these strong
associations. Based on these
GWAS findings, the consortium has
initiated studies using genetically
modified mouse models to
investigate their role in linking pain
sensation and cardiovascular risk.
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&Q Infectious Immunology

From left: Silje Jargensen, Sajan Raju, Tuva B Dahl, Marius Tr@seid, Xiangning Bai, Mai Fraz, Nuriye Basdag Tekin,
Hanne Guldsten, Vegard Myhre.

GROUP MEMBERS IN 2024
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Nuriye Basdag
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Hans-Kittil Viermyr
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h.k.viermyr@studmed.uio.no
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Xiangning Bai

Senior researcher OUS
xiangning.bai@ki.se
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PhD research fellow UiO
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t.b.dahl@medisin.uio.no
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Senior consultant and
researcher OUS
anders.tveita@medisin.uio.no

Hanne Guldsten

Network administrator, ReMicS
OuUS and UiO
hanne.guldsten@medisin.uio.no




RESEARCH PROFILE:

The Infectious Immunology group
was established at the Research
institute for Internal Medicine end
of 2022. The overall research focus
is to characterize and understand
the interplay between infections and
host immunology, aiming for more
targeted and personalized treatment
strategies. We perform clinical trans-
lational research within Infectious
diseases including COVID-19, other
respiratory infections and HIV, and
primary immunodeficiency including
common variable immunodeficiency
(CVID). This includes randomized
controlled trials (RCTs) and obser-
vational studies with biobanking,
with a particular focus on innate and
adaptive immunity, inflammation

as well as the gut microbiota. Our
main patient materials are blood,
airway and fecal samples, which we
use for microbiome analyses, viral
analyses, metabolomics, proteomics
and other omics analyses, as well as
inflammatory profiles and host im-
munology. Within our HIV and CVID
projects, we also perform epigenetic
and epitranscriptomic analyses of
biopsies from the gastrointestinal
tract. Since most of the group’s
members have been recruited the
last year, we are now in a consolidat-
ing phase before planning further
expansion. However, a thematic
expansion will be increased focus

on the airway microbiota, which
links previous experience from gut
microbiota research with a clinical
focus on airway infections as well

as respiratory comorbidities within
primary immunodeficiencies and
people with HIV. Internationalization
is also part of our strategy as several
ongoing and planned projects are
EU funded with possibility for young
and senior researchers to visit our
collaborators for shorter or longer
periods of a project period. Regard-
ing mobility, one post doc has been
part time hired in an EU project
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lead from Madrid, and one senior
researcher was recruited from
Karolinska Institute in 2023, and is
currently performing collaborative
projects between these institutions.
Funding is exclusively based on com-
petitive funding from NRC, HS@ and
EU, and the group has been success-
ful in securing several major grants
the last years.

Examples of activity in 2024:

COMicS (Copenhagen-Oslo Co-
morbidity and Microbiota Study in
HIV infection). Planned as the largest
prospective microbiome study in
HIV-infected individuals. Several
papers on 16s DNA microbiota
data have been published. Full
metagenomic sequencing data
were finalized in 2024, with first
manuscript submitted and several
papers planned.

In collaboration with Johannes

Hov group we have established

the regional research network
ReMicS (Regional research network
for clinical Microbiota Science),
encompassing > 25 research
groups. In 2023, we hosted the 10®"
consecutive national microbiota
meeting with around 100
participants, and in 2024, we co-
hosted the first Nordic Microbiota
meeting (NoMic) in Copenhagen.

We have received NRC funding for
the project “Targeting the gut heart
axis”, applying integrated multi-level
bioinformatics on metagenomics,
metabolomics and proteomics
analyses. This project resulted in
novel data in 2024, showing that
circulating metabolomics are to

a very limited degree related to
heart failure-related microbiome
dysbiosis.

We have also finalized the first
biobank-based studies over the EU-
funded adaptive platform trial for
COVID and emerging pandemics,

EU SolidAct, set up to run phase
Il and phase Ill trials in around 15
European countries, with OUH

as sponsor. Biobanked material
from this unique platform study is
currently being analyzed as part
of the HS@-funded T3C (Tailored
therapeutics targeting Covid-19

in hospitalized patients) project,
resulting in the first published paper
in 2024.

We have also received an “Open
research grant” in 2023 from HS@ on
a project entitled “A new approach
to disease prevention and therapy

in Immunodeficiency”. In this
project, we will use a unique human
biobank material with intestinal
biopsies, blood cells, intestinal flora,
diet data together with high-tech
methods to study changes in DNA
and RNA in intestinal biopsies and in
inflammatory cells in the blood. The
manuscript on epigenetic analyses is
already submitted.

In the HS@ -funded post-doc project
(HDL beyond atherosclerosis -
altered lipid metabolism as a

driver of inflammation in Common
variable immunodeficiency),

we have used Common variable
immunodeficiency, as a model

to study the role cholesterol and

fat metabolism have on chronic
inflammation without an increased
risk of heart disease. This year

we have published an article on
triglyceride and VLDL-cholesterol
(very low-density lipoprotein) in
CVID and how increased triglyceride
levels in CVID coincided with high
inflammatory markers in the blood,
and increased microbial imbalance
in stool samples, but not heart
disease.
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@ Inflammatory Biomarkers in Cardiovascular and
Metabolic disease

£

From left: Kristin Godang, Merisa Abusdal, Thor Ueland, Annika E Michelsen, Maren Wessel, Kari Otterdal, Tove Lekva,
Monica Frgystad.
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tove.lekva@ous-research.no Kari Otterdal, MSc, PhD .

. Merisa Abusdal MD, PhD student
. . . kari.otterdal@ous-research.no
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annika.michelsen@medisin.uio.no Nicoleta C. Olarescu, MD, PhD,
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n.c.olarescu@medisin.uio.no




RESEARCH PROFILE

Many disease states are

associated with low-grade chronic
inflammation that may result in
changes in inflammatory proteins
in biological fluid such as serum
and plasma. Measurement of these
biomarkers will therefore be useful
for detecting diseases before the
diagnosis and/or offer information
on the mechanisms of disease and
treatment targets, or be helpful in
evaluating treatment responses and
predicting outcomes.

A cornerstone in our research is

the close collaboration with the
Department of Cardiology, and
evaluation of biomarkers in heart
failure, acute coronary syndromes
and aortic stenosis. Biomarkers
reflect a wide range of inflammatory
processes in the patients and can
further predict adverse outcome
and treatment responses.

We are evaluating the impact of
systemic inflammation in pregnancy
on future cardiovascular and
metabolic risk. The project “Early
detection of preeclampsia and
future cardiovascular disease using
non-coding RNA” was started in
2023 by Tove Lekva with open
support grants from HS@ in
collaboration with the Department
of Obstetrics, Norwegian Institute
of Public Health, Section of
Endocrinology and the Department
of Cardiology. Our hypothesis is that
non-coding RNA is crucial for both
development of preeclampsia and
later development of cardiovascular
disease. Hopefully our research

will lead to an early prediction and
better monitoring of this condition,
in addition to possible new
treatment opportunities, and more
understanding of the mechanisms of
non-coding RNA in the development
of preeclampsia and cardiovascular
disease.

The endocrine unit is a part of the
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research group. The main research
focuses on the molecular character-
ization of the pituitary adenomas
and finding novel biomarkers to
predict the aggressiveness and re-
currence, or the response to medical
treatment. In addition, we carry
several projects on the role of the
adipose tissue and bone on the glu-
cose metabolism and cardiovascular
risk in different endocrine diseases.

Severe mental disorders like
schizophrenia and bipolar disorders
are major contributors of morbidity
globally and is associated with both
cardiovascular and cancer disease.
Together with the Norwegian
Centre for Mental Disorders
Research (NORMENT) we have

for more than 10 years analyzed
levels of inflammatory molecules

in circulation and demonstrated
dysregulation of immune cells and
endothelial cells. More recently the
use of induced pluripotent stem cell
(iPSC) models have enabled more
mechanistic studies of how brain
cells function in mental disorders.

We have an ongoing strong
collaboration with TREC, a
translational research center at the
University of Tromsg, focusing on
patient-oriented and population-
based research to reveal new risk
factors and mechanisms for the
formation of venous thrombosis.

In addition, we have strong
collaborations with other clinical
research, national and international
projects.

EXAMPLES OF ACTIVITY IN 2024

1. The inclusion of patients for the
HS@ project “Early detection of
preeclampsia and future cardio-
vascular disease using non-cod-
ing RNA” with grants from the
Southern and Eastern Norway
Regional Health Authority was

started in 2024 and has been
completed now (April 2025).
In this study, blood samples
including PBMC, and placental
tissue has been collected from
pregnant women at term. We
have sorted immune cells and
trophoblast from women with
normal pregnancy and pre-
eclampsia. Next steps RNAseq
of non-coding and coding RNA
in these cell populations.

2. We have started the HS@ project
“Use of omics technologies to
identify biomarkers and treat-
ment targets in ACS”. In the ini-
tial part of this project we seek
to identify markers that can pre-
dict long-term adverse outcomes
in patients with STEMI and NT-
SEMI. In the discovery study, an
aptamer based proteomic screen
(SOMAscan) was performed on
100 patients, half survivors and
half non-survivors. Bioinformatic
analysis has been performed and
we have established validation
assays for 14 proteins we will
evaluate in a population of 2500
STEMI and NSTEMI patients and
assess their predictive capacity.
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¢Ad Genomics and metagenomics in inflammatory diseases

Simen Hyll-Hansen, Kristin Holm, Peder Braadland, Petra Hanzely, Jgrgen Rgnneberg, Sara Tjgnnfjord and
Hanne Lyche Alme. Front: Isma Sohail, Johannes Hov, Beate Vestad and Hanne Guldsten.

Photo: Asne Rambgl Hillestad, UiO
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Antonio Molinaro, M.D. PhD.
Antonio.Molinaro@wlab.gu.se

PHD STUDENTS

Amandeep Kaur Dhillon, M.D.
a.k.dhillon@medisin.uio.no

Lise Katrine Engesaether, M.D.
lisek78@hotmail.com

Mikal J. Hole, M.D.
m.j.hole@studmed.uio.no
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Maria Maseng
maria@bio-me.com

Jorgen D Rgnneberg, M.Sc.
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studmed.uio.no

Sara Tjgnnfjord
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NETWORK/LAB
ADMINISTRATOR

Hanne Guldsten, M.Sc.
hanne.guldsten@
medisin.uio.no

BIOINFORMATICIANS

Kristian Holm, M.Sc.
kristian.holm@medisin.uio.no

STUDY NURSE

Hanne Lyche Alme, B.Sc.
hanlyc@ous-hf.no

RESEARCH PROFILE

The genomics and
metagenomics group aim to
characterize and understand
how the human genome and
the gut microbiome influence
inflammatory disease, and
how this knowledge can

be applied clinically. Our
general approach is to use
unbiased discovery tools like
nontargeted high-throughput
omics (e.g. sequencing and
metabolomics), followed

by targeted hypothesis-
driven methods, supported
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by bioinformatics and
biostatistics including
machine-learning. We also use
gnotobiotic and conventional
mouse models for in vivo
discovery and validation
purposes, as well as advanced
in vitro/ex vivo models
(organoid systems), to define
cause-or-effect and disease
mechanisms.

Our main interest is primary
sclerosing cholangitis, a
disease of the bile ducts of
the liver, but we are also
involved in research in
multiple other conditions
relevant for the institute. Our
main human materials are
blood and fecal samples, while
our experimental agenda
involves germ-free and
conventional mice with and
without inflammatory biliary
or intestinal disease, as well
as organoids, in collaboration
with the Melum group.

Our current main working
hypothesis is that biochemical
footprints of microbial activity
is driving disease. We aim

to define altered functional
microbial changes using
metagenome sequencing

(i.e. the study of all microbial
genes) and metabolomics.
Our first interesting finding
was of altered microbial
metabolism of essential
nutrients is altered in PSC,
with deficiency of vitamin

B6 as a potential disease-
modifying factor caused

by microbiome changes.

A clinical trial focusing on
translational aspects of
vitamin B6 supplementation

is ongoing and aims to
complete recruitment in
2025 (Pyridoxine in primary
sclerosing cholangitis, PiPSC).
This represents an example
on how we work to identify
and potential treat altered
microbial functions, defining
their clinical impact as
biomarkers or in therapy. We
are applying this methodology
also on recurrence of PSC
after liver transplantation,
which is a significant clinical
problem.

With growing data size and
complexity, we increasingly
depend on bioinformatics and
statistics. In our IBD focused
projects, now comprising
thousands of samples,

in collaboration with the
Inflammatory Bowel Disease
in South-Eastern Norway 3
study, we now apply more
advanced bioinformatics

and artificial intelligence to
improve the yield from big
data from microbiome or
metabolome analyses.

The groups also work more
disease independent with
Clinical microbiota medicine,
as part of a Strategic research
area at Oslo University
Hospital funded from 2019-
2024. In 2023 and 2024,

one important focus was

to increase the activity and
capacity of the donor bank for
fecal microbiota transplants.
Finally, following ten years of
annual National Microbiota
conferences in Norway,

the first Nordic Microbitoa
conference was successfully
organized in Copenhagen in
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2024 and will onwards remain
a Nordic event.

FUNDING

The group leader was
awarded an ERC Consolidator
grant at the end of 2024 to
the project “FatVersusBile”,
which will be very important
in the group activities until
2030. In addition, the group
is funded by multiple grants
from the Regional Health
Authorities of South-Eastern
Norway, as well as Canica.

KEY NATIONAL AND
INTERNATIONAL
COLLABORATORS

Locally, the group has
extensive collaborations
ongoing within NoPSC and the
Research Institute of Internal
Medicine, multiple clinical
research groups (including in
particular the IBD group at
the Ulleval campus) as well as
pathology and radiology.
Regionally and nationally, the
group has been working in
the ReMicS network (Regional
research network for

clinical Microbiota Science),
with Hanne Guldsten as
administrator.

Internationally, we have strong
collaborations both within
and outside the International
PSC Study Group, with the
currently strongest links to
Swedish groups in Stockholm,
Gothenburg and Uppsala,

in addition to US group
(Brigham, Mayo clinic) and
Germany (Kiel).




Research Institute of Internal Medicine (RIIM) ¢« ANNUAL REPORT 2024

@ The Experimental liver research group

From back left; Brian Chung, Sarah Peisl, Lisa Brynjulfsen, Jonas @gaard, Marie-Christin Récklinger, Elisabeth Schrumpf,
Jeremy (Wen lJie) Yeoh, Henry W. Hoyle, Anna Frank, Oda Ramberg and Kathrine Nordhus

Front: Oline Hovland, Espen Melum and Enya Amundsen-Isaksen
Foto: @ystein Horgmo, UiO
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CORE STAFF

Oda Helgesen Ramberg, MSc, Lab.
Manager
odaram@ous-hf.no

Enya Amundsen-Isaken, MSc,
Technician
enya.amundsen-isaksen@medisin.
uio.no

Oline @ie Hovland, MSc, Technician
0.0.hovland@ous-research.no

Jonas @gaard, MSc, Researcher
jonas.ogaard@medisin.uio.no

RESEARCH PROFILE

The experimental liver research
group focuses on experimental

and translational studies related

to primary sclerosing cholangitis
(PSC). Our laboratory activities take
place at the Research institute of
Internal Medicine. In 2024 the group
consisted of the group leader, four
senior researchers, four postdocs,
four PhD students, the lab manager,
one researcher and two technicians.
The overarching topic in the group
is to understand mechanisms
regulating cholangitis with a clear
focus on immunology and the
interaction of the immune system
with the microbiome and the role
of cholangiocytes in propagation

of inflammatory processes. A key
aspect is to establish new methods
for characterizing and modelling
PSC.

Our strong collaboration with the
Hybrid-technology-hub on the bile-
duct-on-a-chip is crucial for the
project-team working on the chip.
As part of our participation in the
University of Oslo’s SPARK program
for commercialization we further
develop the innovative aspect of
the chip and submitted a patent for
the original design which we now
call version 1 of the chip. In parallel
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with this we develop version 2 of
the chip where we will integrate
the immune system. This task will
be central for Dr. Wen Jie (Jeremy)
Yeoh who joined the group as a
postdoc in October 2024. Jeremy
received his masters from Imperial
College in London and then trained
in immunology at the University
of Bern where he defended his
PhD thesis giving him an ideal
background for taking on this task.

Our collaboration with Novartis in
Basel continued in 2024 and the
team was strengthened with the
recruitment of Dr. Marie-Christin
Rocklinger who will have the

main responsibility for conducting
the drug-screen in Basel and the
follow-up functional experiments
in Oslo. Prior to joining NoPSC
Marie finished her masters and
PhD in Vienna where she worked
on developmental biology. Access
to healthy tissue for research is
important and organoid technology
open up new opportunities for
propagating collected tissue. After
approval from the regional ethics
committee, we have started to
generate organoids from organ
donors. This was made possible by
an institutional grant for biobanks
that enabled us to hire Oline @ie
Hovland who established our ‘Living
biobank’ in 2024.

In our joint project with the Seoul
National University, SINTEF and
OsloMet that was funded through
the National Research Foundation
of Korea we had one workshop in
Seoul, Korea and a project meeting
in Oslo. Based on this collaboration
a tool evaluating the PSC literature
using artificial intelligence has been
developed. In the CD100 project we
have, based on our previous finding
that the CD100 mutation contributes
to pathogenic Th17 differentiation
at the cholangiocyte-immune
interface, performed targeted

analysis of known Th17-driving
factors that unexpectedly revealed
strong additional pathogenic
concepts, highlighting potential
novel tissue-specific targets for
treating biliary inflammation in PSC.

The group also completed

several projects using spatial
transcriptomics and single-cell
sequencing to characterize human
and murine bile duct inflammation
in 2024. Papers based on two of
these projects were submitted
towards the end of 2024. Three
additional projects were presented
at the EASL congress as abstracts
and final additional analyses were
completed in 2024. The process of
recruiting a new postdoc who will
extend these findings and integrate
the multiomic datasets with protein
based data was started towards the
end of the year.

In 2024 we published two papers
using germ-free mice and we
started the process of developing
the gnotobiotic mouse facility
further in collaboration our close
partner Henrik Rasmussen who

is heading the OUS animal facility
and the group of Johannes Hov at
NoPSC. The next years will include
a significant expansion in terms of
technical equipment that will enable
us to perform more advanced
projects.

After consistently demonstrating

a functional loss of CD1d on
cholangiocytes from mice with

a conditional deletion of CD1d

in the bile ducts using organoid
technology we were in 2024 able
to in-detail characterize the role

of CD1d on the biliary epithelium
in vivo. This was done both in the
setting of cholestasis using the bile
duct ligation technique and antigen
driven natural killer T-cell activation
by injecting oxazolone.
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@ Haemostasis, Thrombosis, and Vascular Biology Research

In front, from left: Malu Katalina Marie Lian Hestdalen, Knut Husg Lauritzen, Anindita Bhattacharya, Marie-Christine
Raymonde Mowinckel. Second row, from left: Trym Dgviken, Jgrn Dehli Kristiansen, Xue Yan Cui, Benedicte Stavik,
Maria Eugenia Chollet Dugarte, Giacomo Roman. Third row, from left: Christian Qvigstad, Britt Jakobsen.

Back row, from left: Marianne Seierstad Andresen, Pdl André Holme, Ragnhild Johanne Mdseide.
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We conduct basic, translational,

and clinical research within the

field of haematology. Last year, two
new PhD students started their

up their projects, we got admitted
to the SPARK Norway innovation
programme, important project
milestones were reached, and....
The research group has two areas of
interest within haematolgy, one lead
by Stavik and Sandset, and one lead
by Holme.

RESEARCH PROFILE Sandset/Stavik:

“Coagulation Factors: Role in the
Development of Thrombosis,
Inflammation and Cancer”

We study the pathophysiological
role of blood coagulation proteins in
thrombosis and haemorrhage, but
also in other pathologic conditions
such as inflammation and cancer.
Our main goal is to identify how
and why components of the blood
coagulation process contribute to
disease development, and to utilize
this knowledge to improve patient
care.
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Activity in 2024:

Inherited coagulation disorders —
ex vivo liver cell models and cell
therapy

Inherited deficiency in coagulation
proteins can cause mild to severe
bleeding or thrombosis in affected
individuals. The deficiency is caused
by a mutation in the corresponding
gene that results in reduced or
diminished activity of the protein
in plasma. Most coagulation
proteins are produced in the

liver and secreted to plasma and,
with help from our collaborator
Gareth Sullivan, we utilize stem

cell technology to generate
patient-derived liver organoids

in the lab, to model coagulation
protein production and secretion.
In 2024, we successfully produced
gene edited, patient-derived liver
organoids that showed increased
secretion of the missing coagulation
factor. The project was admitted

to the SPARK Norway innovation
programme, and with the help

of an experienced and talented
coordinator and mentor, we are
identifying and addressing important
steps toward clinical testing of the
organoids in humans. In parallel, we
have identified the most optimal
method for transplanting the
organoids into mice.

Bone marrow microenvironment in
Multiple Myeloma

Multiple myeloma (MM) is a B

cell malignancy where abnormal
plasma cells accumulate in the
bone marrow. These patients are
prone to cancer-related thrombosis
already at the precursor stages of
the disease and we are deciphering
the tumour microenvironment for
possible explanations using single
cell sequencing. Last year, 8 new
samples were sequenced at the
genomic core facility at OUS and
with the help of a bioinformatician,
we are now analysing the data.
Drug repurposing

Drug repurposing has become a
valuable tool to find new treatments
to various diseases with low cost
and little time. Previous findings

in our lab indicated that an
approved drug was able to increase
the activity of mutated FVII. We
therefore performed a larger screen
using >1000 FDA approved drugs

to identify potential compounds.
The screen identified two hits,

and last year we finalized the last
experiments verifying the effects

of the hits in a cellular system. The
work is anticipated to be submitted
for publication in January 2025.

Coagulation proteins in
atherosclerotic disease
Atherosclerosis is an inflammatory
disease that culminates in
thrombotic complications. Using a
biobank of human carotid plaques,
we are looking into the presence of
coagulation factors inside the plaque
and investigate their potential role
in regulating inflammation and
plaque development. The aim is to
identify regulatory targets that can
reduce the inflammatory burden
and, potentially, be beneficial in
attenuating atherothrombosis.

Biobanking

Our general biobank for thrombosis
and hemostasis research is growing
and we have now collected
samples from >150 patients with
bleeding or thrombosis for future
research. The bank now contains
samples from both congenital and
acquired haemophilia patients.

The accompanying registry was
approved by the hospital data
protection officer in 2024, and work
has begun setting up the registry.

RESEARCH PROFILE Holme:

“Haemostasis and Bleeding
Disorders”

Our scientific interests are focused
on clinical and basic aspects of
normal and disturbed haemostasis




in particular bleeding disorders like
hereditary and acquired coagulation
disorders.

Oslo University hospital,
Rikshospitalet is the only
Haemophilia Comprehensive 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
disorders. Several research projects
are ongoing besides clinical activity.

Investigator initiated activity in
2024:

VITT- Vaccine-induced immune
thrombotic thrombocytopenia

From March 2021 the group

has worked extensively on the
SARS-CoV-2 vaccination-related
thrombotic complications and
thrombocytopenia giving devastating
adverse events. This has been done
in close collaboration with other
groups here at RIIM and Department
of immunology, OUS and the
Norwegian National Unit for Platelet
Immunology, Division of Diagnostics,
University Hospital of North Norway.
This work lead to the first main
publications: Thrombosis and
Thrombocytopenia after ChAdOx1
nCoV-19 Vaccination. N Engl J Med.
2021;384:2124-30 and Immune
Complexes, Innate immunity, and
NETosis in ChadOx1 vaccine-induced
thrombocytopenia. Eur Heart J.
2021; 42:4064-72. Further work on
this and thrombosis associated with
SARS-CoV-2 vaccination is ongoing to
study causal relationships including
mRNA SARS-CoV-2 vaccines.

MOHEM-1 and 2— Moderate
Haemophilia A and B in the Nordic
countries

In the MOHEM-1 study the

current joint health in moderate
hemophilia A and B was described
and the role of global coagulation
assays was explored. The findings
were published in 2020-2021 and
suggested that primary prophylaxis
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should be administered to all
patients with factor levels <3 Ul/
dL and that thrombin generation
may assist in predicting bleeding
phenotype in these patients.

In MOHEM-2, PhD student

Malu Hestdalen is investigating
pharmacokinetic properties of
extended half-life FactorVIll and
FIX in persons with moderate
hemophilia, aiming to find a
parameter as a potential tool for
personalizing treatment.

IPA — Immunological Profile in
Acquired disorders of hemostasis
From February 2024 the group
has been working to identify

the immunological profile of
acquired hemophilia A (AHA),
immune mediated thrombotic
thrombocytopenia purpura
(iTTP), refractory immune
thrombocytopenia (rITP) and
catastrophic antiphospholipid
syndrome (CAPS). Proteomics and
flowcytometry. Clinical features,

response to treatment, coagulation
status will be investigated in addition
to activation state and phenotype

of immune cells and immunological
markers. This is a collaboration with
Professor Ludvig Munthe and the
Department of Immunology and PhD
student Trym Dgviken is carrying out
the project.

AVA - The study of Anticoagulation
with apixaban in patients with
Venous vascular Anomalies

Vascular anomalies are congenital
defects of vasculature which may be
invalidizing and painful and have few
therapeutic options. It is associated
with intravascular coagulopathy,
with local thrombus formation

and an increased general bleeding
tendency. PhD student Puneet Kaur
started in February 2025 with a
project investigating the effect of
anticoagulation with apixaban on
pain and coagulopathy and studying
coagulation parameters, platelet
function, endothelial marker and
inflammation in this patient group.




ANNUAL REPORT 2024 e« Research Institute of Internal Medicine (RIIM)

PUBLIC OUTREACH

n Tekrolog  Meturviten  Pockast  hyhessbrey

Ten podcisit-setie pi e episodes gis Labpral en grundi gienmonmgang av hvoedan de sevolusjonerende shinkemedikameniene virker

Overraskende funn hos musl gir ny

kunnskap om fedme S-Iik.*-virker de revolusjonerende

clissee rrussene vl friske s, - Det er ganske seilig! sier forsder Ida Gregersen. PODCAST Omempic og Wegnvy ble baget for i behandle dihetes, men de gior ogsi at folk gir nedi veb Iillegg
lan de alt fralakohe l Alzh - Hvordan virker o disinens®

v § O -

M

103k - e

Erverveict o, fedime v et stort fllebaluproablen, Blide | MNorge of | verden. | dag hur én
e ferry viekesna § Norge fedene. Dot il o a2 de b on kroppermassindelo, wilkl Bl pd
30 eller mex
1 dag vet vi meye om trva som lizger hak utviklngen av fedme. En usinn trvsstil med
Iyt inntalk av kalorier o, lie fysisk akrvitet gir okt lagring av et | knoppen. Det iglen
ko vl
Likeved er det mvpe vi ilchie ver om: de underligzende maicanamene. Hva skjer | iroppen
pd modekylort nivi?
Fomskere vind Universiteted § ko o Cslo nivenstetsy ket KIU5) gorde mylig e
it oppdighilie d mi D gir iy i | R o s b e hak
rerviklingen av fedme

Em penetisk endring gorde at alle musene spontant bie overvektige. Det var hels
wvemtet, forteller forder ida Greperen

[En forandring i genene gjorde musene overvektige
Musene som Gregersen of kollegend hermes forsket p, hadde en perwetisk endring 1en

wype immunceller kak T-cefler. Den generido endringen gor 51 disse smmencellene
kir mar alesheert ern hos vaniige sus,

Musemodelion var ervikler aven gruppee forckens eder av peodessor Ketil Taskin
Opprinnelig sioolle de forske pd HIV, der Tooeflene spiller en vileig polle.

- en penetiske enadringen gorde at mesere ble spontant overveld ige, uten af de
Bundde endicet koathuld eller b piviclot pd on srswen mite, fedldline Grngeewen.

Fedmen var em clags bivirkning av den genecidoe endringen, leger hun cil

Kunne soverfores fedme fra én mus til en annen

ek histivnba sy ha 3 finne o2 o Faonker dise ke Wvildet fedme. Var dit
ikt Il som L hak?

Labprat
Labprat

% 4.9 (7) - LIFE SCIENCES - EVERY TWO WEEKS

En podcast der Xiang, Maria og Ida gir deg en god blanding av fag og
fjas om forskerlivet!Laget av tre forskere fra Institutt for Indremedisinsk
Forskning ved Oslo Universitetssykehus, Rikshospitalet og Institu: MORE

«13 new episodes of our popular podcast «Labprat» were released in 2024, and Maria Belland Olson,
Ida Gregersen and Xiang Yi Kong continue to invite local and external guests to discuss everything from
Al in research, aging and extreme weight loss. Look for it on your podcast platform or https://podcasts.
apple.com/no/podcast/labprat/id1579682363.”

NN



Research Institute of Internal Medicine (RIIM) ¢« ANNUAL REPORT 2024

PUBLICATIONS PUBLISHED BETWEEN 2024 01.01 AND 2024 12.31 FROM OUS - RESEARCH INSTITUTE OF INTERNAL

MEDICINE - PUBLIKA

Publications 2024

1. Antoun C, Wikan VE, @verli @, Ueland T, Yeganeh GJ,
Braekkan SK, Brodin E, Hansen JB (2024)
Plasma microRNA-145-5p as a diagnostic biomarker for
acute deep vein thrombosis
Res Pract Thromb Haemost, 9 (1), 102671

2. Ecklu-Mensah G, Miller R, Maseng MG, Hawes V, Hinz D,
Kim C, Gilbert JA (2024)
Modulating the human gut microbiome and health markers
through kombucha consumption: a controlled clinical study
Sci Rep, 14 (1), 31647

3. Viermyr HK, Tonby K, Ponzi E, Trouillet-Assant S,
Poissy J, Arribas JR, Dyon-Tafani V, Bouscambert-Duchamp
M, Assoumou L, Halvorsen B, Tekin NB, Diallo A,
De Gastines L, Munthe LA, Murphy SL, Ueland T,
Michelsen AE, Lund-Johansen F, Aukrust P, Mootien J,
Dervieux B, Zerbib Y, Richard JC, Prével R, Malvy D et
al. (2024)
Safety of baricitinib in vaccinated patients with severe and
critical COVID-19 sub study of the randomised
Bari-SolidAct trial
EBioMedicine, 111, 105511

4. Inova A, Birkenaes V, Quintana DS, Ormerod MBEG,
Ueland T, Ueland T, Djurovic S, Andreassen O, Steen NE,
Aas M (2024)

Cortisol and C-reactive protein (CRP) regulation in severe
mental disorders
Psychoneuroendocrinology, 172, 107272

5. Shaw JR, Nopp S, Stavik B, Youkhana K, Michels AL,
Kennes S, Rak J, Ten Cate H (2024)
Thrombosis, Translational Medicine, and Biomarker
Research: Moving the Needle
J Am Heart Assoc, 14 (1), e038782

6. Braadland PR, Farnes |, Kure EH, Yaqub S, McCann A,
Ueland PM, Labori KJ, Hov JR (2024)
Indole 3-acetate and response to therapy in borderline
resectable or locally advanced pancreatic cancer
Front Oncol, 14, 1488749

7. Andreou D, Steen NE, Jgrgensen KN, Ueland T, Wortinger
LA, Mgrch-Johnsen L, Drablgs |, Calkova T, Yolken RH,
Andreassen OA, Agartz | (2024)

Increased Herpes simplex virus 1, Toxoplasma gondii and
Cytomegalovirus antibody concentrations in severe mental
iliness

Transl Psychiatry, 14 (1), 498

10.

11.

12.

13.

14.

15.

Hov JR (2024)

Sclerosing cholangitis and inflammatory bowel disease: a
paradoxical relationship?

Gut, 74 (1), 1-2

Alirezaylavasani A, Egner IM, Dahl B, Chopra A, de Matos
Kasahara T, Goll GL, Jahnsen J, Grgdeland G, Vaage JT,
Lund-Johansen F, Holter JC, Halvorsen B, Jgrgensen KK,
Munthe LA, Kared H (2024)

Deficient SARS-CoV-2 hybrid immunity during inflammatory
bowel disease

Clin Immunol, 271, 110404

Burra P, Zanetto A, Schnabl B, Reiberger T,
Montano-Loza AJ, Asselta R, Karlsen TH, Tacke F (2024)
Author Correction: Hepatic immune regulation and sex
disparities

Nat Rev Gastroenterol Hepatol, 21 (12), 887

Rped-Undlien H, Schultz NH, Husebraten IM, Wollmann
BM, Akerkar RR, Molden E, Amundsen EK, Bjgrnstad
JL(2024)

Apixaban removal during emergency surgery for type A
acute aortic dissection: a prospective cohort study

IntJ Surg, 110 (12), 7782-7790

Szabo A, Akkouh I, Osete JR, de Assis DR, Kondratskaya

E, Hughes T, Ueland T, Andreassen OA, Djurovic S (2024)
NLRP3 inflammasome mediates astroglial dysregulation of
innate and adaptive immune responses in schizophrenia
Brain Behav Immun, 124, 144-156

Edvardsen MS, Hansen ES, Ueland T, Latysheva N,
Aukrust P, Snir O, Morelli VM, Hansen JB (2024)

Effect of plasma levels of factor VIl according to
procoagulant phospholipids on the risk of future venous
thromboembolism

Res Pract Thromb Haemost, 9 (1), 102636

Karlsen TH, Kaasen Jgrgensen K, Bergquist A (2024)
Medical treatment of primary sclerosing cholangitis: What
have we learned and where are we going?

Hepatology (in press)

Grannes H, Sharma A, Suntharalingam A, Michelsen

AE, Aukrust P, Ueland T, Birkeland KI, Gregersen I,
Lee-@degard S, Halvorsen B (2024)

Plasma soluble TIM-3 is increased in normoglycemic South
Asian women compared to Nordic women after gestational
diabetes mellitus and associated with markers of
metaflammation

Heliyon, 10 (22), e40339




ANNUAL REPORT 2024  Research Institute of Internal Medicine (RIIM)

16.

17.

18.

19.

20.

21.

22.

23.

Ullern A, Holm K, Rgssevold AH, Andresen NK, Bang C,
Lingjeerde OC, Naume B, Hov JR, Kyte JA (2024)

Gut microbiota diversity is prognostic and associated
with benefit from chemo-immunotherapy in metastatic
triple-negative breast cancer

Mol Oncol (in press)

De Boer E, Sokolova M, Jager NM, Schjalm C, Weiss MG,
Liavag OM, Maassen H, van Goor H, Thorgersen EB,
Pettersen K, Christiansen D, Ludviksen JK, Jespersen

B, Mollnes TE, Leuvenink HGD, Pischke SE (2024)
Normothermic Machine Perfusion Reconstitutes Porcine
Kidney Tissue Metabolism But Induces an Inflammatory
Response, Which Is Reduced by Complement C5 Inhibition
Transpl Int, 37, 13348

Patrick-Brown TDJH, Barratt-Due A, Trgseid M,
Dyrhol-Riise AM, Nezvalova-Henriksen K, Kasine T,
Aukrust P, Olsen IC, NOR Solidarity consortium (2024)
The effects of remdesivir on long-term symptoms in
patients hospitalised for COVID-19: a pre-specified
exploratory analysis

Commun Med (Lond), 4 (1), 231

Bratseth V, Nendl A, Raju SC, Holm K, Broch K, Hov JR,
Seljeflot |, Trgseid M, Awoyemi A (2024)

Gut dysbiosis and neutrophil extracellular traps in chronic
heart failure

Int J Cardiol, 419, 132689

Szabo A, O’Connell KS, Akkouh IA, Ueland T,

Sgnderby IE, Hope S, Rge AB, Dgnnum MS, Sjaastad |,
Steen NE, Ueland T, Seether LS, Osete JR, Andreassen

OA, Neaerland T, Djurovic S (2024)

Elevated levels of peripheral and central nervous system
immune markers reflect innate immune dysregulation in
autism spectrum disorder

Psychiatry Res, 342, 116245

Maseide RJ, Berntorp E, Astermark J, Olsson A,
Bruzelius M, Frisk T, Nummi V, Lassila R, Strandberg K,
Tjgnnfjord GE, Holme PA (2024)

Nonneutralizing antibodies in Nordic persons with
moderate hemophilia A and B (the MoHem study)
Res Pract Thromb Haemost, 8 (8), 102611

Lgvheim EB, Retterstgl K, Narverud |, Bogsrud MP,
Halvorsen B, Ueland T, Aukrust P, Holven KB (2024)
Adherence to the Healthy Nordic Food Index is associated
with reduced plasma levels of inflammatory markers in
patients with heterozygous familial hypercholesterolemia
Atheroscler Plus, 58, 38-45

Alirezaylavasani A, Skeie LG, Egner IM, Chopra A,

Dahl TB, Prebensen C, Vaage JT, Halvorsen B,
Lund-Johansen F, Tonby K, Reikvam DH, Stiksrud B, Holter JC,
Dyrhol-Riise AM, Munthe LA, Kared H (2024)

Vaccine responses and hybrid immunity in people living
with HIV after SARS-CoV-2 breakthrough infections

NPJ Vaccines, 9 (1), 185

24.

25.

26.

27.

28.

29.

30.

31.

Woxholt S, Ueland T, Aukrust P, Anstensrud AK,

Broch K, Tgllefsen IM, Seljeflot |, Halvorsen B, Dahl TB,
Huse C, Andersen G@, Gullestad L, Wiseth R, Damas JK,
Kleveland O (2024)

Effect of tocilizumab on endothelial and platelet-derived
CXC-chemokines and their association with inflammation
and myocardial injury in STEMI patients undergoing
primary PCI

Int J Cardiol, 418, 132613

Szether LS, Ueland T, Haatveit B, Vaskinn A, Barthel
Flaaten C, Mohn C, E G Ormerod MB, Aukrust P,

Melle |, Steen NE, Andreassen OA, Ueland T (2024)
Longitudinal course of inflammatory-cognitive subgroups
across first treatment severe mental illness and healthy
controls

Psychol Med, 54 (12), 1-11 (in press)

Staff AC, Fjeldstad HE, Olsen MB, @gaard J, Viken MK,
Kramer CSM, Eikmans M, Kroneis T, Sallinger K,

Kanaan SB, Sugulle M, Jacobsen DP (2024)

Foetal Microchimerism Correlates With Foetal-Maternal
Histocompatibility Both During Pregnancy and Postpartum
HLA, 104 (4), e15717

Bredholt G, Seevik M, Sgyland H, Ueland T, Zhou F,
Pathirana R, Madsen A, Vahokoski J, Lartey S, Halvorsen BE,
Dahl TB, Trieu MC, Mohn KG, Brokstad KA, Aukrust P,
Tendel C, Langeland N, Blomberg B, Cox RJ, Bergen
COVID-19 Research Group (2024)

Three doses of Sars-CoV-2 mRNA vaccine in older adults
result in similar antibody responses but reduced cellular
cytokine responses relative to younger adults

Vaccine X, 20, 100564

Hov JR, Molberg @, Karlsen TH (2024)

Tubulin beta 5 is not the target of antineutrophil
antibodies in primary sclerosing cholangitis

Clin Exp Immunol, 218 (1), 75-77

Olsen MB, Louwe MC, Yang K, @gaard J, Dahl TB,
Gregersen |, Alfsnes K, Lauritzen KH, Murphy SL,

Ahmed MS, Aukrust P, Vinge LE, Yndestad A, Holven KB,
Halvorsen B, Fosshaug LE (2024)

Continuous infusion of resolvin D2 in combination with
Angiotensin-Il show contrary effects on blood pressure and
intracardiac artery remodeling

Biochem Biophys Res Commun, 733, 150706

Holm S, Michelsen AE, Schultz NH, Ueland T, Reikvam H,
Holme PA, Aukrust P, Halvorsen B (2024)

Human papilloma virus vaccine induced thrombocytopenia
accompanied by a wide spectrum of reversible
inflammatory responses - a case report

Scand J Clin Lab Invest, 84 (6), 425-427

Frgland SS (2024)
[Not Available]
Tidsskr Nor Laegeforen, 144 (12)




32.

33.

34.

35.

36.

37.

38.

39.

Research Institute of Internal Medicine (RIIM) ¢« ANNUAL REPORT 2024

Gregersen |, Scarth ME, Abdullah R, Thorsby PM, Hauger LE,
Haugaa KH, Sagen EL, Michelsen AE, Ueland T,

Edvardsen T, Aukrust P, Almaas VM, Bjgrnebekk AK,
Halvorsen B (2024)

Elevated interleukin 8 and matrix metalloproteinase 9
levels are associated with myocardial pathology in users of
anabolic-androgenic steroids

Eur J Prev Cardiol, 31 (12), 1469-1476

Burra P, Zanetto A, Schnabl B, Reiberger T, Montano-Loza
AJ, Asselta R, Karlsen TH, Tacke F (2024)

Hepatic immune regulation and sex disparities

Nat Rev Gastroenterol Hepatol, 21 (12), 869-884

Dingen H, Jordal S, Bratt S, Aukrust P, Busund R, Jakobsen
@, Dalén M, Ueland T, Svenarud P, Haaverstad R, Saeed S,
Risnes | (2024)

Clinical profile, microbiology and outcomes in infective
endocarditis treated with aortic valve replacement:

a multicenter case-control study

BMC Infect Dis, 24 (1), 913

Heck A, Pretorius M, Lundstam K, Godang K, Hellstrom M,
Ueland T, Bollerslev J (2024)

No effect of surgery on kidney and cardiovascular risk
factors in mild primary hyperparathyroidism: secondary
analyses from a 10-year randomized controlled trial
Eur J Endocrinol, 191 (3), 354-360

Molinaro A, Wauters L (2024)

Young Gl angle: UEG research fellowship-Benefits of going
abroad

United European Gastroenterol J, 12 (7), 984-985

Frank AK, Chung BK, De Novales MLL, Engeszeter LK,
Hoyle HW, @gaard J, Heslop J, Karlsen TH, Tysoe O,
Brevini T, Tchorz JS, Vallier L, Mohorianu |, Sampaziotis F,
Melum E (2024)

Single-Cell Transcriptomic Profiling of Cholangiocyte
Organoids Derived from Bile Ducts of Primary Sclerosing
Cholangitis Patients

Dig Dis Sci, 69 (10), 3810-3823

Holme FA, Huse C, Kong XY, Broch K, Gullestad L,
Anstensrud AK, Andersen G@, Amundsen BH, Kleveland O,
Quiles-Jimenez A, Holm S, Aukrust P, Alseth |, Halvorsen B,
Dahl TB (2024)

Circular RNA Profile in Atherosclerotic Disease: Regulation
during ST-Elevated Myocardial Infarction

Int J Mol Sci, 25 (16)

Kindberg KM, Broch K, Andersen G@, Anstensrud AK, Akra S,
Woxholt S, Tgllefsen IM, Ueland T, Amundsen BH, Klgw NE,
Halvorsen B, Dahl TB, Huse C, Murphy SL, Damas JK,
Opdahl A, Wiseth R, Gullestad L, Aukrust P, Santos-Gallego
C, Seljeflot I, Stokke MK, Helseth R (2024)

Neutrophil Extracellular Traps in ST-Segment Elevation
Myocardial Infarction: Reduced by Tocilizumab and
Associated With Infarct Size

JACC Ady, 3 (9), 101193

40.

41.

42.

43.

44.

45.

46.

47.

Myhrer DM, Frgystad M, Paasche Roland MC, Ueland T,
Lekva T (2024)

The long non-coding RPPH1 is decreased in leukocytes and
increased in plasma from women developing
pre-eclampsiat

Biol Reprod, 111 (2), 427-435

Viermyr HK, Halvorsen B, Sagen EL, Michelsen AE,
Barrat-Due A, Kasine T, Nezvalova-Henriksen K,

Dyrhol-Riise AM, Nor-Solidarity Consortium, Lerum TV,
Miller F, Tonby K, Tveita A, Aukrust P, Trgseid M, Ueland T,
Dahl TB (2024)

High viral loads combined with inflammatory markers
predict disease severity in hospitalized COVID-19 patients:
Results from the NOR-Solidarity trial

J Intern Med, 296 (3), 249-259

Quigstad C, Sgrensen LQ, Tjgnnfjord GE, Holme PA,
Age-related DeVelopments ANd ComorbiditiEs in hemophilia
Working Group (2024)

The association between unemployment and treatment
among adults with hemophilia

Res Pract Thromb Haemost, 8 (5), 102514

Grimsrud MM, Forster M, Goeppert B, Hemmrich-
Stanisak G, Sax |, Grzyb K, Braadland PR, Charbel A,
Metzger C, Albrecht T, Steiert TA, Schlesner M, Manns MP,
Vogel A, Yaqub S, Karlsen TH, Schirmacher P, Boberg KM,
Franke A, Roessler S, Folseraas T (2024)

Whole-exome sequencing reveals novel cancer genes and
actionable targets in biliary tract cancers in primary
sclerosing cholangitis

Hepatol Commun, 8 (7)

Udjus C, Halvorsen B, Kong XY, Sagen EL, Martinsen M,
Yang K, Lgberg EM, Christensen G, Skjgnsberg OH, Larsen
KO (2024)

Alveolar hypoxia induces organ-specific inflammasome-
related inflammation in male mouse lungs

Physiol Rep, 12 (14), 16143

Westerberg NS, Atneosen-,&segg M, Melheim M, Chollet
ME, Harrison SP, Siller R, Sullivan GJ, Almaas R (2024)
Effect of hypoxia on aquaporins and hepatobiliary
transport systems in human hepatic cells

Pediatr Res, 97 (1), 195-201

Hoel H, Dahl TB, Yang K, Skeie LG, Michelsen AE, Ueland T,
Damas JK, Dyrhol-Riise AM, Fevang B, Yndestad A,

Aukrust P, Trgseid M, Sandanger @ (2024)

Chronic HIV Infection Increases Monocyte NLRP3
Inflammasome-Dependent IL-1a and IL-13 Release

Int J Mol Sci, 25 (13)

Sletten M, Skogstrgm KB, Lind SM, Tinholt M, Stavik B,
Rayner S, Iversen N (2024)

Elevated TFPI is a prognostic factor in hepatocellular
carcinoma: Putative role of miR-7-5p and miR-1236-3p
Thromb Res, 241, 109073




ANNUAL REPORT 2024  Research Institute of Internal Medicine (RIIM)

48.

49.

50.

51.

52.

53.

54.

55.

Poch T, Bahn J, Casar C, Krause J, Evangelakos |, Gilladi H,
Kunzmann LK, Laschtowitz A, luso N, Schafer AM, Liebig LA,
Steinmann S, Sebode M, Folseraas T, Engesaeter LK,
Karlsen TH, Franke A, Hubner N, Schlein C, Galun E,

Huber S, Lohse AW, Gagliani N, Schwinge D, Schramm

C (2024)

Intergenic risk variant rs56258221 skews the fate of naive
CD4* T cells via miR4464-BACH2 interplay in primary
sclerosing cholangitis

Cell Rep Med, 5 (7), 101620

Murphy SL, Balzer NR, Ranheim T, Sagen EL, Huse C,
Bjerkeli V, Michelsen AE, Finbraten AK, Heggelund L,
Dyrhol-Riise AM, Tveita A, Holten AR, Trgseid M, Ueland T,
Ulas T, Aukrust P, Barratt-Due A, Halvorsen B, Dahl TB
(2024)

Extracellular matrix remodelling pathway in peripheral
blood mononuclear cells from severe COVID-19 patients:
an explorative study

Front Immunol, 15, 1379570

Trgseid M (2024)
Viral, Host Factors or Both as COVID-19 Biomarkers
Clin Infect Dis, 78 (6), 1504-1505

Trgseid M, Nielsen SD, Vujkovic-Cvijin | (2024)

Gut microbiome and cardiometabolic comorbidities in
people living with HIV

Microbiome, 12 (1), 106

Reed-Undlien H, Schultz NH, Amundsen EK, Wollmann BM,
Molden E, Akerkar RR, Bjgrnstad JL (2024)

Does in vitro hemolysis affect measurements of plasma
apixaban concentration by UPLC-MS and anti-Xa assay?
Int J Lab Hematol, 46 (5), 946-952

Yang M, Kaarbg M, Myhre V, Reims HM, Karlsen TH,

Wang J, Rognes T, Halvorsen B, Fevang B, Lundin KEA,
Aukrust P, Bjgras M, Jgrgensen SF (2024)

Altered Genome-Wide DNA Methylation in the Duodenum
of Common Variable Immunodeficiency Patients

J Clin Immunol, 44 (6), 133

Halvorsen B, Viermyr HK, Ueland T, Sagen EL, Michelsen
AE, Bjerkeli V, Nor-Solidarity Study Group, Tveita AA,
Henriksen KN, Kasine T, Dyrhol-Riise AM, Trgseid M,

Dahl TB, Aukrust P, Gregersen | (2024)

IL-22 is increased in hospitalized patients with COVID-19
and associates with cardiac involvement
JInfect, 89 (1), 106176

Grannes H, Ueland T, Simeone P, Liani R, Guagnano MT,
Aukrust P, Michelsen AE, Birkeland K, di Castelnuovo A,
Cipollone F, Consoli A, Halvorsen B, Gregersen |, Santilli F
(2024)

Liraglutide and not lifestyle intervention reduces soluble
CD163 after comparable weight loss in obese participants
with prediabetes or type 2 diabetes mellitus

Cardiovasc Diabetol, 23 (1), 146

56.

57.

58.

59.

60.

61.

62.

63.

Zamani M, Skagen K, Lindberg B, Bjerkeli V, Aukrust P,
Halvorsen B, Skjelland M (2024)

Relationship between fibroblast growth factor in plasma
and carotid plaque neovascularization: a pilot study
Front Immunol, 15, 1385377

Farbu BH, Lydersen S, Mohus RM, Ueland T, Mollnes TE,
Klepstad P, Langeland H (2024)

The detrimental effects of intestinal injury mediated by
inflammation are limited in cardiac arrest patients:

A prospective cohort study

Resusc Plus, 18, 100639

Olsen MB, Kong XY, Louwe MC, Lauritzen KH, Schanke Y,
Kaasbgll OJ, Attramadal H, @gaard J, Holm S, Aukrust P,
Ryan L, Espevik T, Yurchenko M, Halvorsen B (2024)
SLAMF1-derived peptide exhibits cardio protection after
permanent left anterior descending artery ligation in mice
Front Immunol, 15, 1383505

Ueland T, Butt N, Lekva T, @rn S, Manhenke C, Aukrust P,
Larsen Al (2024)

High dose statin treatment reduces circulating Dickkopf-1
following acute myocardial infarction

Int J Cardiol, 406, 132035

Rged-Undlien H, Schultz NH, Lunnan A, Husebraten IM,
Wollmann BM, Molden E, Bjgrnstad JL (2024)
Corrigendum to < IN-VITRO APIXABAN REMOVAL BY CYTO
SORB® WHOLE BLOOD ADSORBER. AN EXPERIMENTAL
STUDY.> <[Journal of Cardiothoracic and Vascular
Anesthesia 36/6 (2024) 1636 - 1644]>

J Cardiothorac Vasc Anesth, 38 (7), 1606-1607

Varden Gjerde K, Bartz-Johannessen C, Steen VM,
Andreassen OA, Steen NE, Ueland T, Lekva T, Rettenbacher
M, Joa I, Reitan SK, Johnsen E, Kroken RA (2024)

Cellular adhesion molecules in drug-naive and previously
medicated patients with schizophrenia-spectrum disorders
Schizophr Res, 267, 223-229

Nilsen DWT, Aarsetoey R, Poenitz V, Ueland T, Aukrust P,
Michelsen AE, Brugger-Andersen T, Staines H, Grundt H
(2024)

Chemokine ligand 18 predicts all-cause mortality in
patients hospitalized with chest pain of suspected coronary
origin

Int J Cardiol Cardiovasc Risk Prev, 21, 200264

Barratt-Due A, Pettersen K, Bgrresdatter-Dahl T, Holter JC,
Grgnli RH, Dyrhol-Riise AM, Lerum TV, Holten AR, Tonby K,
Trgseid M, Skjgnsberg OH, Granerud BK, Heggelund L, Kildal
AB, Schjalm C, Aalgkken TM, Aukrust P, Ueland T, Mollnes
TE, Halvorsen B, NOR-Solidarity study groupThe Norwegian
SARS-CoV-2 study group (2024)

Escalated complement activation during hospitalization is
associated with higher risk of 60-day mortality in SARS-
CoV-2-infected patients

J Intern Med, 296 (1), 80-92




64.

65.

66.

67.

68.

69.

70.

71.

Research Institute of Internal Medicine (RIIM) ¢« ANNUAL REPORT 2024

Harrison SP, Baumgarten SF, Chollet ME, Stavik B,
Bhattacharya A, Almaas R, Sullivan GJ (2024)

Parenteral nutrition emulsion inhibits CYP3A4 in an iPSC
derived liver organoids testing platform

J Pediatr Gastroenterol Nutr, 78 (5), 1047-1058

Damas JK, Otterdal K, Astrup E, Lekva T, Janardhanan J,
Michelsen A, Aukrust P, Varghese GM, Ueland T (2024)
Canonical notch activation in patients with scrub typhus:
association with organ dysfunction and poor outcome
Infection, 52 (4), 1357-1365

Trgseid M, Molinaro A, Gelpi M, Vestad B, Kofoed KF,
Fuchs A, Kgber L, Holm K, Benfield T, Ueland PM, Hov JR,
Nielsen SD, Knudsen AD (2024)

Gut Microbiota Alterations and Circulating Imidazole
Propionate Levels Are Associated With Obstructive
Coronary Artery Disease in People With HIV

J Infect Dis, 229 (3), 898-907

Melnes T, Bogsrud MP, Christensen JJ, Rundblad A,
arverud |, Retterstgl K, Aukrust P, Halvorsen B, Ulven SM,
Holven KB (2024)

Gene expression profiling in elderly patients with familial
hypercholesterolemia with and without coronary heart
disease

Atherosclerosis, 392, 117507

Gregersen |, Kong XY, Kooijman S, Foyn H, Grannes H,
Olsen MB, Lone AM, Yang K, Quiles-Jiménez A, Tran M,
Pgaard J, Segers FM, Rashidi A, Sagen EL, Lauritzen KH,
Pronk ACM, de Boer JF, Holven KB, Melum E, Aukrust P,
Taskén K, Holm S, Rensen PCN, Dahl TB, Halvorsen B (2024)
T cells with increased responsiveness cause obesity in mice
without diet intervention

iScience, 27 (4), 109471

Saether LS, Szabo A, Akkouh IA, Haatveit B, Mohn C,

Vaskinn A, Aukrust P, Ormerod MBEG, Eiel Steen N,

Melle I, Djurovic S, Andreassen OA, Ueland T, Ueland T
(2024)

Cognitive and inflammatory heterogeneity in severe mental
iliness: Translating findings from blood to brain

Brain Behav Immun, 118, 287-299

Andreou D, Steen NE, Mgrch-Johnsen L, Jgrgensen KN,
Wortinger LA, Barth C, Szabo A, O’Connell KS, Lekva T,

Hjell G, Johansen IT, Ormerod MBEG, Haukvik UK, Aukrust P,
Djurovic S, Yolken RH, Andreassen OA, Ueland T, Agartz |
(2024)

Toxoplasma gondii infection associated with inflammasome
activation and neuronal injury

Sci Rep, 14 (1), 5327

Kong XY, Lauritzen KH, Dahl TB, Holm S, Olsen MB,
Skjelland M, Nielsen C, Michelsen AE, Ueland T, Aukrust P,
38 deficient mice are not protected from atherosclerosis
Biochem Biophys Res Commun, 705, 149734

72.

73.

74.

75.

76.

77.

78.

Nikitina D, Lukosevicius R, Tilinde D, Muskieta T, Hov JR,
Melum E, Klovins J, Org E, Kiudelis G, Kupcinskas J,
Skieceviciene J (2024)

Cell-Free Microbial DNA Analysis: Effects of Blood Plasma
and Serum Quantity, Biobanking Protocols, and Isolation
Kits

Biopreserv Biobank, 22 (4), 363-372

Hites M, Massonnaud CR, Lapique EL, Belhadi D, Jamard S,
Goehringer F, Danion F, Reignier J, de Castro N, Garot D,
Lacombe K, Tolsma V, Faure E, Malvy D, Staub T, Courjon J,
Cazenave-Roblot F, Dyrhol Riise AM, Leturnier P, Martin-
Blondel G, Roger C, Akinosoglou K, Moing VL, Piroth L,
Sellier P et al. (2024)

Tixagevimab-cilgavimab (AZD7442) for the treatment of
patients hospitalized with COVID-19 (DisCoVeRy): A phase
3, randomized, double-blind, placebo-controlled trial
JInfect, 88 (3), 106120

Jgrgensen SF, Macpherson ME, Bjgrnetrg T, Holm K,
Kummen M, Rashidi A, Michelsen AE, Lekva T,

Halvorsen B, Trgseid M, Mollnes TE, Berge RK, Yndestad A,
Ueland T, Karlsen TH, Aukrust P, Hov JR, Fevang B (2024)
Retraction Note: Rifaximin alters gut microbiota profile,
but does not affect systemic inflammation - a randomized
controlled trial in common variable immunodeficiency
Sci Rep, 14 (1), 3704

Karlsen TH, Rutter H, Carrieri P, Zelber-Sagi S, Engebretsen E,
Hutchinson S, Voigt K, Guha N, Berzigotti A, Schomerus G,
Gines P, Buti M, Burra P, Manns MP, Krag A, Kleinert S (2024)
The EASL-Lancet Commission on liver health in Europe:
prevention, case-finding, and early diagnosis to reduce
liver-related mortality

Lancet, 403 (10436), 1522-1524

Raju SC, Molinaro A, Awoyemi A, Jgrgensen SF, Braadland
PR, Nendl A, Seljeflot I, Ueland PM, McCann A, Aukrust P,
Vestad B, Mayerhofer C, Broch K, Gullestad L, Lappegard KT,
Halvorsen B, Kristiansen K, Hov JR, Trgseid M (2024)
Microbial-derived imidazole propionate links the heart
failure-associated microbiome alterations to disease
severity

Genome Med, 16 (1), 27

Hindley G, Drange OK, Lin A, Kutrolli G, Shadrin AA, Parker N,
O’Connell KS, Rgdevand L, Cheng W, Bahrami S, Karadag N,
Holen B, Jaholkowski P, Woldeyohannes MT, Djurovic S, Dale
AM, Frei O, Ueland T, Smeland OB, Andreassen OA (2024)
Corrigendum to “Cross-trait genome-wide association
analysis of C-reactive protein level and psychiatric
disorders” [Psychoneuroendocrinology 157 (2023) 106368]
Psychoneuroendocrinology, 162, 106980

Gregersen |, Narverud |, Christensen JJ, Hovland A, @yri LKL,
Ueland T, Retterstgl K, Bogsrud MP, Aukrust P, Halvorsen B,
Holven KB (2024)

Plasma legumain in familial hypercholesterolemia:
associations with statin use and cardiovascular risk markers
Scand J Clin Lab Invest, 84 (1), 24-29




79.

80.

81.

82.

83.

84.

85.

86.

Lin W, Gerullat L, Braadland PR, Fournier A, Hov JR, Globisch
D (2024)

Rapid and Bifunctional Chemoselective Metabolome
Analysis of Liver Disease Plasma Using the Reagent
4-Nitrophenyl-2H-azirine

Angew Chem Int Ed Engl, 63 (14), e202318579

De Bortoli A, Nordgy |, Connelly JP, Viermyr HK, Bjerkreim
RH, Broch K, Olsen PAS, Gude E, Fevang B, Jgrgensen SF,
Trgseid M, Steen T, Aukrust P, Andreassen AK, Skarpengland
T(2024)

Diagnostics, treatment and outcomes of cardiac sarcoidosis
in a Norwegian cohort

Int J Cardiol, 400, 131809

Tinholt M, Tekpli X, Torland LA, Tahiri A, Geisler J, Kristensen
V, Sandset PM, Iversen N (2024)

The breast cancer coagulome in the tumor
microenvironment and its role in prognosis and treatment
response to chemotherapy

J Thromb Haemost, 22 (5), 1319-1335

Patrick-Brown TDJH, Bourner J, Kali S, Trgseid M,
Yazdanpanah Y, Olliaro P, Olsen IC (2024)

Experiences and challenges with the new European Clinical
Trials Regulation

Trials, 25 (1), 3

Serrano-Villar S, Tincati C, Raju SC, Saenz JS, Moreno E,
Bargiela R, Cabello-Ubeda A, Sendagorta E, Kurz A, Perez
Molina JA, de Benito A, Hov JR, Fernandez-Lopez L, Muriel A,
Del Campo R, Moreno S, Trgseid M, Seifert J, Ferrer

M (2024)

Author Correction: Microbiome-derived cobalamin and
succinyl-CoA as biomarkers for improved screening of anal
cancer

Nat Med, 30 (1), 303

Oldereid TS, Jiang X, @gaard J, Schrumpf E, Bjgrnholt JV,
Rasmussen H, Melum E (2024)

Microbial exposure during early life regulates development
of bile duct inflammation

Scand J Gastroenterol, 59 (2), 192-201

Nilsen DWT, Aarsetoey R, Poenitz V, Ueland T, Aukrust P,
Michelsen AE, Brugger-Andersen T, Staines H, Grundt H
(2024)

al-Antichymotrypsin Complex (SERPINA3) Is an
Independent Predictor of All-Cause but Not Cardiovascular
Mortality in Patients Hospitalized for Chest Pain of
Suspected Coronary Origin

Cardiology, 149 (4), 338-346

Hansen ES, Edvardsen MS, Aukrust P, Ueland T, Hansen JB,
Braekkan SK, Morelli VM (2024)

Galectin-3-binding protein and future venous
thromboembolism.

Res Pract Thromb Haemost, 8 (1):102311

87.

88.

89.

90.

91.

92.

Olsen MB, Louwe MC, Yang K, @gaard J, Dahl TB,
Gregersen |, Alfsnes K, Lauritzen KH, Murphy SL, Ahmed
MS, Aukrust P, Vinge LE, Yndestad A, Holven KB,

Halvorsen B, Fosshaug LE (2024)

Continuous infusion of resolvin D2 in combination with
Angiotensin-ll show contrary effects on blood pressure and
intracardiac artery remodeling.

Biochem Biophys Res Commun Nov 12:733:150706.

Parker N, Cheng W, Hindley GFL, O’Connell KS, Karthikeyan S,
Holen B, Shadrin AA, Rahman Z, Karadag N, Bahrami S,

Lin A, Steen NE2, Ueland T, Aukrust P, Djurovic S, Dale AM,
Smeland OB, Frei O, Andreassen OA (2024)

Genetic Overlap Between Global Cortical Brain Structure,
C-Reactive Protein, and White Blood Cell Counts

Biol Psychiatry Jan 1;95(1):62-71.

Prapiadou S, Zivkovi¢ L, Thorand B, George MJ, van der Laan
SW, Malik R, Herder C, Koenig W, Ueland T, Kleveland O,
AukrustP, Gullestad L, Bernhagen J, Pasterkamp G, Peters A
Hingorani AD, Rosand J, Dichgans M, Anderson CD,
eorgakis MK (2024) Proteogenomic Data Integration
Reveals CXCL10 as a Potentially Downstream Causa
Mediator for IL-6 Signaling on Atherosclerosis

Circulation Feb 27;149(9):669-683.

Ueland T, Michelsen AE, Tveita AA, Kasine T, Dahl TB,
Finbraten AK, Holten AR, Skjgnsberg OH, Mathiessen A,
Henriksen KN, Trgseid M, Aalgkken TM, Halvorsen B,
Dyrhol-Riise AM, Barratt-Due A, Aukrust P (2024)
Coagulopathy and adverse outcomes in hospitalized
atients with COVID-19: results from the NOR-Solidarity trial
Res Pract Thromb Haemost;8(1):102289.

Oldereid TS, Jiang X, Nordhus KS, Ponzetta A, Bjgrnholt JV,
Bjorkstrom NK, Melum E, Rasmussen H (2024)

Role of bacteria and microbial metabolites in immune
modulation during early life

Scand J Immunol Feb;99(2):e13336.

Jiang X, Otterdal K, Chung BK, Maucourant C, Rgnneberg JD,
Zimmer CL, @gaard J, Boichuk Y, Holm S, Geanon D,
Schneditz G, Bergquist A, Bjorkstrom NK, Melum E (2024)
Cholangiocytes Modulate CD100 Expression in the Liver
and Facilitate Pathogenic T-Helper 17 Cell Differentiation
Gastroenterology Apr;166(4):667-679.




Research Institute of Internal Medicine (RIIM)

o ANNUAL REPORT 2024




e Research Institute of Internal Medicine (RIIM)

ANNUAL REPORT 2024




Research Institute of Internal Medicine (RIIM) ¢« ANNUAL REPORT 2024




AN

S —

The Research Institute of Internal Medicine

Oslo University Hospital, Rikshospitalet
P.O. Box 4950 Nydalen, 0424 Oslo, Norway

Tel: +47 23 07 00 00

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

- mgklegaard.no

(\ Oslo UiO ¢ University of Oslo

University Hospital

www.oslo-universitetssykehus.no

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 4950 Nydalen, NO-0420 Oslo, Norway.

Switchboard: +47 91 50 27 70

Trykk&Layout: Mgklegaard Print Shop AS



