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WELCOME

The past year has been characterised by strong engagement and a meaningful progress across the research unit at the Department of Clinical
Genetics. Our activities have focused on hereditary cancer and rare genetic disorders, supported by the application and development of 
advanced genetic and bioinformatic methods in close collaboration with the Clinical Genome Center (CGC) core facility. 

Several PhD projects have been successfully completed and defended, and new doctoral and student-led projects have been initiated, reflecting
an active and engaged research environment.

In February 2025, the kick-off reception for the new flagship center CIMP – Center for Integrated Multi-Omics in Precision Medicine – was held 
together with the University of Southern Denmark. The new center will work to reduce overtreatment in prevalent diseases, initially targeting
breast cancer, osteoporosis, and multiple sclerosis. CIMP joins research capacity from the University of Southern Denmark (SDU) and Odense 
University Hospital (OUH) and is headed by Professor Vijay Tiwari and Professor Mads Thomassen. 

The Research Committee of the Department of Clinical Genetics has met regularly throughout the year and has led the development of the 
department’s forthcoming research strategy. This strategy, which will be presented shortly, reflects our shared ambition to define the 
department’s primary research areas, strengthen the development of novel genetic methodologies, and enhance our focus on research 
education and capacity building.

I would like to express my sincere gratitude to everyone who contributes to research within the department. I extend my warm thanks to our
national and international collaborators for their valued partnerships, to the funds whose support makes our work possible, and to our patient 
representatives, whose engagement and perspectives are essential in ensuring that our research remains relevant and of benefit for patients.

Together, these contributions form a strong foundation for the continued development of research at the department.

With this, it is my pleasure to present the department’s research activities in the following pages.

Kind regards, 

Anja
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Head of Research Anja Lisbeth Frederiksen
MD, PhD, Professor



4

Ongoing PhD studies (1)

Caroline Hey Bækgaard, Project title: ”NIPT 2.0: Non-Invasive Fetal Genomic Screening”.
Supervisors: Associate Professor Martin Larsen, MD, PhD Pernille Tørring and MSc, PhD Qin Hao, 
Department of Clinical Genetics, OUH, and Associate Professor Lene Sperling, Department of 
Gynaecology and Obstetrics, OUH.

Katrine Saldern Aagaard, Project title: “PreGene – tracing fetal footprints”.
Supervisor: Lene Sperling, Associate Professor Karina Hjort-Pedersen, Department of Gynaecology and 
Obstetrics, OUH, Pernille Tørring and Martin Larsen, Department of Clinical Genetics, OUH.

Maria Lissel Isaksson, Project title: “Genetic causes of short stature in children”.
Supervisor: Professor Lilian Bomme Ousager and Associate Professor Martin Larsen, Department of 
Clinical Genetics, Associate Professor Dorte Hansen, H.C. Andersen Childrens’ Hospital, OUH.

Astrid Skov Midtiby, Project title: ”Identification of the underlying genetic mechanisms in patients with 
skeletal dysplasias to improve diagnosis, genetic counseling and patient follow-up”.
Supervisor: Professor Lilian Bomme Ousager, Department of Clinical Genetics. Co-supervisors: Professor 
Jens Michael Hertz, Department of Clinical Research, SDU, and Professor Zeynep Tümer and Chief senior 
consultant Hanne Buciek Hove, Rigshospitalet.
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Ongoing PhD studies (2)

Louise Adel Jensen, Project title: “The Molecular Characterization of Familial Breast Cancer with no 
Confident Genetic Explanation - Identification of Subgroups and Classification of Genetic Variants”.
Supervisor: Professor Mads Thomassen, Department of Clinical Genetics, OUH. Co-Supervisor: 
Professor Thomas van Overeem Hansen, Department of Clinical Genetics, Rigshospitalet.

Emilie Boye Lester, Project title: “Long-Read Whole Genome Sequencing - 3rd Generation Nanopore 
Sequencing In Clinical Genetic Diagnostic”.
Supervisor: Associate Professor Martin Jakob Larsen, Department of Clinical Genetics, OUH.

Alexander Venzel Rudbeck, Project title: Project title: “Whole genome sequencing of cell-free DNA from 
metastatic breast cancer patients: A study of accuracy and response”. 
Supervisors: Professor Mads Thomassen and Professor Torben Kruse, Department of Clinical Genetics, 
OUH.

Mikkel Møller Henriksen, Project title: ”Characterization of tumor load and mutational profile in 
patients with gastroesophageal cancer using circulating tumor DNA”. 
Supervisors: Professor Mads Thomassen and Professor Torben Kruse, Department of Clinical Genetics, 
OUH.
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Completed PhD studies (1)

Project title: “Integrated genomic analysis of breast tumors. A possible tool 
towards reduction of overtreatment”. 
PhD defence: 8 October 2025

The PhD project comprised three studies focused on predicting clinical outcomes in 
systemically untreated breast cancer (BC) patients. The main aim was to contribute
to reducing overtreatment, as more than 90% of current BC patients receive
adjuvant systemic therapy, although up to 40% may not actually benefit from it.

Study I evaluated the relative ability of mRNA- and long non-coding RNA (lncRNA)-
based signatures to predict recurrence among low-risk BC patients. The prognostic
utility of these RNA molecules was also compared using two distinct classification
strategies.

In Study II, it was hypothesized that integrating mRNA, lncRNA, and miRNA gene 
expression data could improve patient classification performance. The resulting 
multi-omics classifier significantly outperformed the individual datasets in the most 
clinically relevant setting of ≥99% sensitivity.

Study III involved whole exome sequencing of the patient cohort. Somatic variant 
calling for single nucleotide variants (SNVs) and insertion-deletion mutations (indels) 
was performed, followed by in-depth analyses to gain deeper biological and 
functional insights into the somatic genetic landscape of low-risk BC.

Main supervisor: Professor Torben Kruse. Co-supervisor: 
Professor Mads Thomassen, Dep. of Clinical Genetics, OUH. 
Evaluation Committee: Professor Mårten Fernö, Medical 
Oncology, Lund University, Professor Claus Lindbjerg 
Andersen, Dep. of Clinical Medicine and Molecular Medicine, 
Aarhus University, and (not in photo) Professor Hans Christian 
Beck (chair), Dep. of Clinical Research, SDU.

Nhu Do, PhD
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Completed PhD studies (2)

Project title: “Predicting response to medical treatment of inflammatory bowel 
disease using transcriptomic methods on intestinal biopsies: a prospective 
cohort study of personalised medicine”. 
PhD defence: 1 December 2025.

Zainabs project focuses on patients with inflammatory bowel disease (IBD) which 
encompasses ulcerative colitis (UC) and Crohn’s disease (CD). Patients with IBD 
are treated with biological therapy in the form of Tumour Necrosis factor 
inhibitors (anti-TNF), however, approximately 50% do not achieve remission 
following treatment. Therefore, the aim of this project was to use multi-omics 
methods, transcriptomics, proteomics and metabolomics to identify predictive 
biomarkers for treatment response.

Main supervisor: Professor Mads Thomassen, the Department of Clinical 
Genetics, OUH. 
Co-supervisors: Professor Vibeke Andersen, Molecular Diagnostics and Clinical 
Research at the University Hospital of Southern Denmark, Aabenraa; Dr. med. 
Tue Bjerge Bennike, Department of Health Science and Technology, Aalborg 
University, Molecular biologist, PhD Maja Dembic, Department of Clinical 
Genetics, OUH.

Zainab Hikmat, PhD
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PhD studies, in collaboration with other departments

Amalie Elton Baisgaard, PhD student
Project title: “Single cell sequencing spinal cord”
Supervisors: Associate Professor Jacek Lichota, Department of Health Science and Technology, Aalborg 
University. Co-supervisor: Associate Professor Mark Burton, Department of Clinical Genetics, OUH.

Maria Line Foged, PhD student 
Project title: “The role of de novo somatic mutations in the pathogenesis and prediction of progressive 
multiple sclerosis"
Supervisors: Professor Zsolt Illes, Department of Neurology. Co-supervisors: Professor Mads Thomassen, 
Department of Clinical Genetics, OUH, Professor Vijay Tiwari, Department of Molecular Medicine, SDU.

Christine Fribert Thusgaard, PhD
PhD defence: 22 August 2025

Title: ”Circulating tumor DNA - A potential clinical marker in Ovarian High-Grade Serous Carcinomas”. 

Main supervisor: Associate Professor Kirsten Marie Jochumsen, Department of Clinical Research, SDU. Co-
supervisors: Professor Mads Thomassen and Professor Torben A. Kruse, Department of Clinical Genetics, 
OUH.

Ongoing:

Completed:
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Dalal Ali Alyas, Medical student
Project title: “Clinical variability in carriers of 16p13.11 duplications: a retrospective cohort study evaluating the need for 
cardiac surveillance”
Supervisors: Professor Lilian Bomme Ousager and PhD Qin Hao, Department of Clinical Genetics, OUH.

Oliver Christoffer Knudsen, student of Bioinformatics
Project title: “Investigating the impact of gene expression changes in hormone-treated transgender patients”
Supervisor: Associate Professor Mark Burton, MD, PhD Louise Lehmann Christensen, Department of Clinical Genetics, 
OUH. 

Emma Linnea Thonning Jørgensen, Medical student, undergraduate research year
Project title: “RNA expression changes of cardio-metabolic pathways after initiation of sex hormone intervention in 
transgender individuals”
Supervisors: Louise Lehmann Christensen, Mark Burton, Department of Clinical Genetics, Professor Dorte Glintborg, 
Department of Medical Endocrinology, OUH.

Kathrine Ladefoged Vestkær, student of Biomedicine
Project title: “Investigation of the human endometrial transcriptome in RIF patients” 
Supervisor: Associate Professor Mark Burton , Department of Clinical Genetics, OUH.

Sofia Tziraki, Student of Computational biomedicine
Project title: ”Mapping the methylation landscape: Comprehensive genomic mapping of differential methylation and 
epigenetic architecture based on nanopore sequencing data” Supervisors: Associate Professor Martin Larsen. PhD 
student Caroline Hey Bækgaard, Department of Clinical Genetics, OUH, PhD Jesper Grud Skat Madsen, Department of 
Biochemistry and Molecular Biology.

Ongoing Master studies
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Completed master studies

Anne Kulmback Munch, Medical student

     Project title: “Classification of gene variants in a Danish population suspected of predisposition to hereditary breast 
    cancer and/or ovarian cancer”. Supervisors: Associate Professor Susanne Eriksen Boonen, Professor Mads  

     Thomassen, Department of Clinical Genetics, OUH.
 
     Emilie Kofoed Hansen, Medical student. 

Project title: ”NGC hereditary heart disease: Diagnostic yield and genotype-phenotype correlation”. Supervisors: 
Professor Lilian Bomme Ousager, PhD Qin Hao, Department of Clinical Genetics, OUH, and PhD Thomas Thomas
Morris Hey. 

     Frederik Møller Larsen, Student of Biomedicine. Project title: “Mutational profiles of gastroesophageal  
     cancers during treatment and identification of emerging treatment-resistant mutations”.
     Supervisors: Professor Mads Thomassen, PhD student Mikkel Møller Larsen and PhD student 
     Alexander Venzel Rudbeck, Department of Clinical Genetics, OUH.
  

     Jeppe Hannibal Niemann, Health IT student. Project title: “Language Model for Genetic Diagnostics”. 
     Oliver Rønholt Grimm, Health IT student. Project title: “Language Models for Generating Summaries of Clinically 
     Important EMR-notes in the Genetic Analysis Process”.
     Both projects involved using large language models (à la ChatGPT) to find and extract relevant clinical information, 

    symptoms and diagnoses from the patient's medical record to help with genome interpretation. 
     Supervisors: Associate Professor Martin Larsen and MD PhD Pernille Tørring, Department of Clinical Genetics, OUH.

     Solvej Engtoft Johansen, Medical student.
     Project title: "Characterization of the Birt-Hogg-Dubé phenotype”. Supervisors: Professor Lilian Bomme Ousager and 

    Associate Professor Henriette Roed Nielsen, Department of Clinical Genetics, OUH.
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Completed ISA Projects

    Sofia Tziraki, Student in Computational biomedicine

    ISA Project title: ”A Novel Method for detecting Uniparental Disomy from Nanopore Methylation
Sequencing Data”    

    Supervisors: Associate Professor Martin Larsen. PhD student Emilie Boye Lester, Department of  
    Clinical Genetics, OUH.
  

    Matilde Skovbjerg Slot, Student in Biomedicine
    ISA Project title: “Comparison of long-read and short-read sequencing of breast cancer patients to verify

mutational signatures”
    Supervisors: Professor Mads Thomassen, PhD student Louise Adel Jensen, Department of Clinical  
    Genetics, OUH.

 



Researchers in the research unit Clinical Genetics 
and the Department of Clinical Research, SDU
(In alphabetical order by first name)

• Anette Bygum, MD, DMSci, Professor
• Anja Lisbeth Frederiksen, Head of Research, MD, PhD, Professor
• Bjørk Ditlev Marcher Larsen, MSc, PhD
• Britta Schlott Kristiansen, MD
• Charlotte Brasch Andersen, MSc, PhD, Associate Professor
• Henriette Roed Nielsen, MD, PhD, Associate Professor
• Jens Michael Hertz, MD, DMSci, Professor
• Kaare Christensen, MD, PhD, Professor
• Lilian Bomme Ousager, Head of Department, MD, PhD, Professor
• Mads Thomassen, Head of CGC, MSc, PhD, Professor
• Marianne Nygaard, MSc, Phd, Associate Professor
• Maja Dembic, MSc, PhD, Associate Professor
• Mark Burton, MSc, PhD, Associate Professor
• Martin J. Larsen, MSc, PhD, Associate Professor
• Pernille M. Tørring, MD, PhD
• Qin Hao, PhD
• Sepideh Sadegh, MSc, PhD
• Steffen Møller Bøttger, MSc, PhD
• Stine Bjørn Gram, MD, PhD
• Susanne Eriksen Boonen, MD, PhD, Associate Professor
• Torben Kruse, MSc, PhD, Professor
• Trine Maxel Juul, MD, PhD
• Qihua Tan, PhD, Professor
+ PhD students
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The next pages present examples of research fields. 

• Mads Thomassen, Head of CGC, MSc, PhD, Professor
• Maja Dembic, MSc in Molecular Biology, PhD
• Mark Burton, MSc in Bioinformatics, PhD, Associate Professor
• Sepideh Sadegh, MSc in Computational Biology, PhD
• Steffen Møller Bøttger, MSc in Molecular Biology, PhD
• Torben Kruse, MSc in Molecular Biology, PhD, Professor
• Vijay Tiwari, MSc, PhD, Professor

Researchers at the Clinical Genome Center



Pernille M. Tørring, MD, PhD

Pernille is a senior consultant in the Department of Clinical Genetics and is involved in several 
national and international research initiatives. Her primary research interests include 
prenatal/fetal genetics and vascular disorders, including Hereditary Hemorrhagic Telangiectasia 
(HHT).

In the field of prenatal and fetal genetics, Pernille is currently co-supervising two PhD projects 
addressing key questions in prenatal genetic diagnostics: NIPT 2.0 – Non-Invasive Fetal Genomic 
Screening, and PreGene – tracing fetal footprints. She is also a core member of the Center for 
Fetal Genetics.

With over 15 years of experience, Pernille has been part of the national HHT center, 
contributing to numerous clinical and research projects. She recently was senior author of a 
significant study providing strong evidence for the Knudsonian two-hit mutation mechanism in 
the formation of arteriovenous malformations (AVMs) in HHT. In addition, she collaborates 
closely with VASCERN – the European Reference Network for rare vascular diseases – further 
contributing to both clinical care and translational research in vascular genetics.

CURRENT
RESEARCH 
FIELD
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Researchers and their research fields, example (1)



Mark Burton, MSc, PhD, Associate Professor. Bioinformatician at the Clinical Genome Center (CGC)

Mark is involved in data analysis for a wide range of CGC users, but also in advising and mentoring students in data analysis and 
statistical design. His primary focus (and speciality) is associated with RNA-related data, such as bulk RNA sequencing, single cell 
RNA sequencing and microarray gene expression data analysis. 

Over the past year, CGC has experienced a growing demand for scRNAseq analysis from research groups at OUH and SDU, as well 
as from groups outside the Region of Southern Denmark and abroad.

Most scRNAseq analyses have targeted neuropsychiatric or neurodegenerative disorders. One such project involved sequencing 
brain organoids derived from children with Attention Deficit/Hyperactivity Disorder (ADHD), conducted in collaboration with the 
Department of Psychiatry at OUH and a Swiss research group. The results revealed imbalances in the ratio between excitatory 
and inhibitory neurons, as well as cell type specific transcriptional and pathway alterations related to neuronal development and 
synaptic signaling. Additional analyses have been performed on organoids derived from patients diagnosed with Bipolar 
Disorder, Autism, or adults with ADHD. Three other brain related projects focused on transcriptional alterations and changes in 
cellular composition in mice experiencing a stroke, effects of feeding with high- or low-fat diets, and motor neuron 
impairment due to a pathogenic variant mutation in the SOD1 gene, respectively.

A key methodological achievement this year was the development of custom probes capable of detecting a specific 
somatic JAK2 variant at the single-cell level—a variant mutation associated with myeloproliferative neoplasms and known to 
increase the risk of other inflammatory diseases. This innovation enables precise mapping of variant bearing cells within 
heterogeneous tissues and provides a powerful tool for studying clonal architecture and disease evolution.

Across all projects, the integration of scRNAseq, microarray data, and targeted variant expression measurements has 
strengthened our ability to interpret complex biological systems. This year’s work generated high-resolution datasets, expanded 
our network of collaborations, and advanced the Center’s mission to support precision medicine through cutting-
edge transcriptomic data analysis.

CURRENT
RESEARCH 
FIELD

14

Researchers and their research fields, example (2)



Katrine Saldern Aagaard, PhD student

Project title: “PreGene – tracing fetal footprints”

Katrines project aims to improve prenatal genetic diagnostics by clarifying how ultrasound findings relate to 
underlying genetic disease. Rapid advances in sequencing technologies have significantly shaped the field of fetal 
genetics, yet a key challenge remains the limited understanding of how specific prenatal findings correlate with 
genetic conditions. This gap affects both variant interpretation and the strategic use of extended genetic testing.

The project consists of three complementary studies. 
▪ Study 1 evaluates the diagnostic yield of current prenatal genetic testing strategies and how they relate to 

different categories of ultrasound findings and pregnancy outcomes. 
▪ Study 2 characterises prenatal ultrasound features in children with confirmed genetic diseases to identify 

patterns that may support earlier recognition of these conditions. 
▪ Study 3 investigates aborted fetuses with unexplained malformations using deep exome sequencing to detect 

somatic variants that could explain the phenotype and inform recurrence counselling.

The project is carried out in collaboration between Clinical Genetics and Fetal Medicine.

Supervisor: Associate Professor Lene Sperling, MD, PhD, Department of Gynaecology and Obstetrics, OUH. 
Co-supervisors: Associate Professor Karina Hjort-Pedersen, Department of Gynaecology and Obstetrics, Pernille 
Tørring, and Martin Larsen, Department of Clinical Genetics, OUH.

CURRENT
RESEARCH 
FIELD
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Researchers and their research fields, example (3)



Caroline Hey Bækgaard, PhD student

Project title: “desNIPT 2.0: Non-Invasive Fetal Genomic Screening”

The primary goal of Caroline’s project is to further develop and clinically validate the next-generation NIPT 2.0 
assay to establish a comprehensive, non-invasive prenatal screening platform.

The project is derived from Center of Fetal Genetics and builds on a close collaboration between Department 
of Clinical Genetics and Department of Obstetrics and Gynecology, Odense University Hospital. 
Non-invasive prenatal testing (NIPT), based on analysis of cell-free fetal DNA in maternal blood, has 
transformed prenatal screening by reducing the need for invasive procedures. However, first-generation NIPT 
mainly detects common chromosomal aneuploidies such as trisomy 21 and does not capture most rare 
monogenic disorders.

The project aims to develop the NIPT test, which has the potential to complement current prenatal screening 
by enabling the identification of a much broader range of genetic disorders – including those that cannot be 
detected by ultrasound. By integrating trio exome sequencing, the ability to identify both de novo and 
inherited genetic variants is enhanced.

Supervisors: Martin Larsen, Pernille Tørring, Department of Clinical Genetics, OUH, and Lene Sperling, 
Department of Gynaecology and Obstetrics, OUH.

CURRENT
RESEARCH   
FIELD
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Researchers and their research fields, example (4)



PhD student Louise Adel Jensen received DKK 48,000 from Fonden til Lægevidenskabens 
Fremme (A.P. Møller Fonden). The funds will be used in Louise’s project on hereditary 
breast cancer, specifically for laboratory work: "In this project, we are performing 
whole-genome sequencing of tumour and blood samples from patients with hereditary 
breast cancer or suspected hereditary breast cancer. The aim is to identify mutation 
signatures that can be used to divide patients into molecular subgroups. This work builds 
on findings from Lars Andersen's PhD project and aims to improve risk stratification and 
genetic counselling”.

    
    PhD student Malthe Genét Lindenskov received DKK 650,000 in support of 

his PhD project: ”Bone regulation of glucose-homeostasis” (GlucoBone).

PhD student Caroline Hey Bækgaard received PhD salary for 1 year from SDU and PhD 
salary for 1 year from the PhD funds of the Region of Southern Denmark.

    MD Stine Bjørn Gram, PhD, received DKK 25,000 from Dansk 
Dermatologisk Selskab. The funds are to be used for a project on 

    national whole genome sequencing for rare hereditary skin diseases.

GRANTS
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Selected grants (1)



GRANTS
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Selected grants (2)

Professor Mads Thomassen and his research team received DKK 1.5 million 
from the Region of Southern Denmark’s fund for personalised medicine. 
The funds have been allocated to the project: “Circulating tumor DNA as a 
prognostic marker in primary breast cancer. A potential tool to reduce 
overtreatment”. 
 

   

Associate Professor Martin Larsen received DKK 785,000 from the Region 
of Southern Denmark's fund for Personalised Medicine 2025. The funds are 
allocated for the FetalScreen Study: “Advancing Non-Invasive Prenatal 
Screening — Comprehensive Detection of Severe Fetal Disorders from a 
Single Maternal Blood Draw”.

     



FLAGSHIP
CENTER
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Center for Integrated Multi-Omics in Precision Medicine (CIMP), 1/2

The Center for Integrated Multi-Omics in Precision Medicine (CIMP) is a flagship research center 
between the University of Southern Denmark (SDU) and Odense University Hospital (OUH) 
focusing on reducing overtreatment of patients through precision medicine. CIMP functions as an 
interdisciplinary platform where research, clinical insight and advanced multi-omics and 
bioinformatic analyses are brought closer together to improve the basis for decision-making in 
patient treatment. The center is jointly led by Professor Vijay Tiwari and Professor Mads 
Thomassen and also includes Professor Thomas Levin Andersen, Professor Richard Röttger, 
Professor Zsolt Illes and project coordinator Sara Gregson. In addition, a number of other local, 
national and international partners are affiliated with the center.

Although modern medicine has made great strides, many patients receive standardised 
treatments that do not sufficiently take into account individual differences in disease and 
treatment response. This may mean that some patients receive treatment with limited effect 
while being exposed to unnecessary side effects, which also puts unnecessary pressure on 
healthcare resources. CIMP has been established to address this challenge by integrating multi-
omics research, clinical expertise and advanced bioinformatic analysis into the development of 
more individualised and patient-centred treatment decisions.  



FLAGSHIP
CENTER
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Center for Integrated Multi-Omics in Precision Medicine (CIMP), 2/2

CIMP is currently working on projects in three disease areas: breast cancer, multiple sclerosis 
and osteoporosis. In breast cancer, CIMP is working to improve decisions about post-operative 
treatment so that patients who do not benefit from further treatment can be spared unneces-
sary treatment and side effects. In multiple sclerosis, research is being conducted to identify 
which patients continue to benefit from treatment and which patients can safely reduce or stop 
treatment in order to minimise complications from long-term immunosuppressive therapy. In 
the field of osteoporosis, CIMP is working to improve treatment strategies when discontinuing 
denosumab to prevent rapid bone loss and reduce the risk of serious fractures.  

Overall, CIMP is an ambitious and 
interdisciplinary center that aims to 
contribute to making future treat-
ment more tailored to the individual 
patient, thereby improving patients' 
quality of life and supporting a more 
sustainable healthcare system. 

CIMP was approved as new research flagship in December 
2024 by SDU’s and OUH’s research councils and deans and 
directors from SDU and OUH.



INVOLVEMENT IN EUROPEAN REFERENCE NETWORKS (ERN)

European Reference Networks share knowledge on rare diseases between health care providers across Europe. 
The purpose is to develop clinical expertise within specialties, to improve treatment of rare diseases and to 
increase networks and ensure equal access to rare disease treatment. At present, there are 24 networks across 
Europe. Odense University Hospital is a member of 9 of these networks. 

On the basis of our expertise in genetics, the Department of Clinical Genetics participates in the three ERNs 
ITHACA, VASCERN and SKIN and cooperates with further two networks: ERN BOND (rare bone diseases) and 
Endo-ERN (rare endocrine diseases).

ERN ITHACA
ITHACA is the European Reference Network for rare malformative conditions, intellectual disabilities and 
neurodevelopmental disorders. The network today consists in 71 expert clinical centres and 45 European 
Patient Advocacy Groups (EPAGs). The network promotes improved patient care, research, and access to 
information in patients with rare congenital malformations and intellectual disability, through the exchange of 
expertise, experience, and resources.

Professor Lilian Bomme Ousager, the Department of Clinical Genetics, is lead of ERN ITHACA at OUH in close 
collaboration with H. C. Andersens Childrens’ Hospital. 

ERN ITHACA meets twice a year, recently in Bergen, Norway, where Professor Lilian Bomme Ousager and MD, 
PhD, Louise Lehmann Christensen participated from OUH. 
The network meetings include one day of research presentations, and the network has the opportunity to  
share case studies on an ongoing basis – an initiative which was started in 2024 in order to enable the network
to utilise the broad collective expertise. 

In 2025, the first Clinical Guideline on Kleefstra Syndrome was elaborated (published in January 2026). 

https://ern-ithaca.eu/events-news/news/first-clinical-guideline-on-kleefstra-syndrome-published/
https://ern-ithaca.eu/events-news/news/first-clinical-guideline-on-kleefstra-syndrome-published/
https://ern-ithaca.eu/events-news/news/first-clinical-guideline-on-kleefstra-syndrome-published/


INVOLVEMENT IN EUROPEAN REFERENCE NETWORKS (ERN)

VASCERN HHT – Danish Contribution
VASCERN is the European Reference Network for Rare Multisystemic Vascular Diseases, established to improve care 
for patients with complex and rare vascular disorders across Europe. Within VASCERN, VASCERN HHT focuses 
specifically on Hereditary Haemorrhagic Telangiectasia (HHT).

Denmark is represented by Professor Anette Kjeldsen, the Department of Otorhinology, and MD, PhD Pernille M. 
Tørring, the Department of Clinical Genetics. The VASCERN HHT group participates in monthly virtual meetings, 
supporting structured European collaboration and cross-border case discussions. Over 50 complex clinical cases have 
been reviewed within the network.
Key achievements include the development of a European patient pathway, publication of multiple Dos and Don’ts 
for General Care, three position statements, more than 10 peer-reviewed publications, webinars and the completion 
of the European HHT Registry project. Furthermore, two ‘Based on Evidence’ European (BEE) Meetings (2023 and 
2025) further strengthened collaboration among experts, clinicians, and patient representatives.

Given that HHT is a rare disorder, European networking through VASCERN continues to be invaluable in improving 
patient care and outcomes.

ERN SKIN
ERN SKIN is the European Reference Network for rare and complex skin disorders. At OUH, the Danish ERN SKIN 
activities are coordinated through the Department of Dermatology, which provides highly specialized diagnosis, 
treatment, and follow-up of patients with rare skin disorders.

Through ERN SKIN, OUH collaborates on clinical expertise, knowledge sharing, and case discussions. The network also 
facilitates joint research initiatives, development of clinical guidelines, and education aimed at improving diagnosis 
and care for patients with rare skin diseases across Europe.

OUH is represented by MD, PhD Annette Schuster, the Department of Dermatology, and MD, PhD Stine Bjørn Gram, 
the Department of Clinical Genetics. Stine Bjørn Gram participated in the ERN-Skin Board Meeting in Paris in 2025.



CENTER FOR RARE AND COMPLEX DISEASES (CAKS) 

The Center for Hereditary and Complex Diseases (CAKS) is a virtual center working with all relevant departments at OUH to establish and 
update patient pathway descriptions for selected rare, hereditary and complex diseases. 

In 2025, CAKS worked with the database unit in the Region of Southern Denmark to implement the treatment database, CAKSsyd. CAKSsyd 
provides an overview of patients associated with the various disease groups in CAKS, including the status of the care programme for each 
individual patient. In addition, CAKSsyd makes it possible to optimise workflows around the multidisciplinary conferences in CAKS, freeing up 
time for clinical discussions and research collaboration.

New diseases added in 2025: 

▪ BAP1 – tumor predisposition syndrome

▪ m.3243A>G mitochondrial diabetes – mitochondrial disease

In October 2025, the third CAKS Annual meeting was held, organised by CAKS 
and the ERN Secretariat (Secretariat for the European Reference Networks at 
OUH). This Annual Meeting focused on two themes: 1. Rare bone diseases, and 
2. The many kinds of support services available for people with rare diseases. 

A big ‘Thank you’ to the speakers: Chair of Rare Diagnoses Liselotte Wesley 
Andersen, Senior Consultant Lars Folkestad, the Department of Endocrinology, 
OUH, and Senior Consultant Anders Jørgen Schou, H.C. Andersen Children's and 
Youth Hospital, OUH.

We look forward to seeing you all at the next Annual meeting in 2026.



Anna S. Andersen and Anne Vestergaard Youssufi are patient representatives at the Department of 
Clinical Genetics. Anna and Anne help us with a range of tasks including:

• Help identify relevant research questions that address the needs and challenges experienced by 
patients

• Improve research quality to ensure it aligns with real-world patient needs
• Advise on methods to recruit participants in a patient-friendly manner
• Assist in preparing information material to ensure patients comprehend the study’s purpose, their

role and potential implications
• Provide input on ethical issues in research
• Contribute to data interpretation from a patient’s perspective
• Act as a bridge between research and patient organisations
• Advise on how to share research findings clearly and relevantly
• Help increase funding opportunities through patient involvement

…and many other tasks.

Anna and Anne also participate in research seminars and research 
meetings whenever relevant. Their involvement contributes
with a value to our department for which we are grateful.
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The below list comprises 61 publications/articles written by 34 different authors from our research unit, 21 of these are authors of two or more 
publications.
______________________________________________________________

1. STING Signaling Deficiency Exacerbates Demyelination and Immune Infiltration in Focal EAE Lesions. Mørch MT, Reinert LS, Benmamar-Badel A, Dubik M, Burton M, 
Thomassen M, Kruse A, Asgari, N, Paludan S R, Owens T and Khorooshi R. NeuroSci. 2025 okt. 17;6(4):106. doi: 10.3390/neurosci6040106

2. Germline and somatic mutations in histologically atypical congenital hyperinsulinism. Larsen AR, Globa E, Andersen DC, Limbert C, Mattsson ÅL, Nielsen AL, Mortensen 
MB, Hejbøl EK, Brusgaard K, Detlefsen S, Christensen HT. Frontiers in Endocrinology. 2025;16:1692539. doi: 10.3389/fendo.2025.1692539

3. Transcriptomic Profiles from Stereo-EEGs May Reflect the Local Brain Cell Microenvironment in Human Epilepsy. Larkin J, Dwivedi AK, Mahesh A, Sanfeliu A, Sweeney 
KJ, O’Brien DF, Tiwari VK, Widdes-Walsch P, Henshall DC. Biomolecules. 2025 dec.;15(12):1684. doi: 10.3390/biom15121684

4. Genome-wide association study of 398,238 women unveils seven loci associated with high-grade serous ovarian cancer. Barnes DR, Tyrer JP, Dennis J, Leslie G, Bolla
MK, Lush M, Thomassen M et al. NPJ Genomic Medicine. 2025 dec.;10(1):73. doi: 10.1038/s41525-025-00529-w

5. Functional Characterization of an IL2RG Variant, a Case Report of X-Linked T- B + NK + SCI. Assing K, Christensen EB, Dellgren C, Soelberg KK, Fagerberg C, Elle IC, Larsen 
BD, Grosen D, Booth C, Marquart HV, Masmas TN, Hartling HJ. Immunity, Inflammation and Disease. 2025 dec.;13(12):e70307. doi: 10.1002/iid3.70307

6. Mild pancreatic fibrosis with preserved exocrine function and increased visceral adipose tissue in m.3243A>G carriers. A magnetic resonance imaging study. Nielsen 
SR, Gjela M, Stoico MP, Drewes AM, Olesen SS, Højlund K, Pedersen IS, Brock C, Frøkjær JB, Frederiksen AL. Molecular Genetics and Metabolism. 2025 
dec.;146(4):109282. doi: 10.1016/j.ymgme.2025.109282

7. Twin pairs discordant for incident coronary artery disease reveal epigenetic and transcriptomic differences by gene region. Skovgaard AC, Thinggaard M, Hjelmborg 
JVB, Nejad AM, Beck HC, Tan Q, Sørensen M. Molecular Genetics and Genomics. 2025 dec.;301(1):6. doi: 10.1007/s00438-025-02325-8

8. Monitoring ctDNA in aggressive B-cell lymphomaa prospective correlative study of ctDNA kinetics and PET-CT metrics. Vimalathas G, Hansen MH, Cédile O, Thomassen 
M, Møller MB, Dahlmann SK, Kjeldsen MLG, Hildebrandt MG, Nielsen AL, Naghavi-Behzad M, Edenbrandt L, Nyvold CG, Larsen TS. Blood Advances. 2025 okt. 
28;9(20):5207-5218. doi: 10.1182/bloodadvances.2025016752
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9. Cohort profile and representativeness of participants in the Danish monozygotic twin study on migraine. Olofsson IA, Olesen J, Christensen K, Hoffmann ER, Hansen TF.  
European Journal of Epidemiology. 2025 nov.;40(11):1381-1389. Epub 2025. doi: 10.1007/s10654-025-01329-3

10. Severe Osteoporosis in Larsen Syndrome—A Case Report of Bone Morphology and A Novel Filamin B (FLNB) Variant. Juul TM, Thomsen LK, Andreasen CM, Ejersted C, 
Folkestad L, Brusgaard K, Hansen S, Thomsen JS, Andersen TL, Frederiksen AL. Calcified Tissue International. 2025 dec.;116(1):125. doi: 10.1007/s00223-025-01436-z

11. Paxillin’s nuclear switchorchestrating gene splicing for brain plasticity. Sadhukhan S, Tiwari VK. EMBO Journal. 2025 nov.;44(21):5919-5920. Epub 2025. doi: 
10.1038/s44318-025-00596-w

12. Medfødt hørenedsættelse hos børn. Mey K, Tørring PM, Edholm B, Meskiene E, Schmidt JH. Ugeskrift for Læger. 2025 okt. 13;187(20A):V03250237. doi: 
10.61409/V03250237

13. Utility of peritoneal fluid for multiplexed mRNA profiling of peritoneal metastasis from pancreatic cancer. Kulatheivam S, Jakobsen LLM, Burton M, Ainsworth AP, 
Fristrup C, Graversen M, Mortensen MB, Pfeiffer P, Tarpgaard LS, Detlefsen S. Pathology, Research and Practice. 2025 nov.;275:156250. Epub 2025 sep. 29. doi: 
10.1016/j.prp.2025.156250

14. Case Report. New genetic variant and widely different phenotypes observed in twins with Vanishing White Matter disease. Oron-Lexner E, Ditlev Larsen B, Schelde-
Olesen MT. Frontiers in Pediatrics. 2025;13:1643040. doi: 10.3389/fped.2025.1643040

15. Phenotypic Changes in a Monocyte Cluster with High Interleukin-1 Beta Expression during Long-Term Anti-CD20 Therapy. Waede M, Kingo C, Damsbo K, Joergensen 
MU, Oubounyt M, Gjerstorff M, Thomassen M, Baumbach J, Møller JB, Elkjær ML, Illes Z. Annals of Neurology. 2025 dec.;98(6):1283-1298. Epub 2025 aug. 29. doi: 
10.1002/ana.78004

16. Integrated genomic analysis of breast tumors. A possible tool towards reduction of overtreatment. Do N. Integrated genomic analysis of breast tumors. A possible tool 
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17. Bi-allelic loss-of-function variants in POC5 cause a syndromic retinal, endocrine, and neuromuscular ciliopathy. Vulto-van Silfhout AT, Jazet IM, Yzer S, Pas J, Demirdas S, 
van Rossum EFC, Thiadens AAHJ, van Beek R, Haer-Wigman L, Barge-Schaapveld DQCM, Brasch-Andersen C, Frost S. Genetics in Medicine. 2025 okt.;27(10):101513. 
doi: 10.1016/j.gim.2025.101513
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18. Deep genome sequencing reveals extensive genetic heterogeneity in early human placentas. Miceikaite I, Fagerberg C, Brasch-Andersen C, Torring PM, Kristiansen BS, 
Hao Q, Sperling L, Larsen MJ. Nature Communications. 2025 aug. 23;16:7873. doi: 10.1038/s41467-025-63296-3

19. Genetic and Environmental Contributions to Serological Biomarkers of Extracellular Matrix Remodeling in Asthma. A Twin Study. Andelic M, Backer V, Kyvik KO, Nielsen 
SH, Thomsen SF. Clinical and Translational Allergy. 2025 aug.;15(8):e70089. doi: 10.1002/clt2.70089

20. Differential DNA methylation patterns in whole blood from ACPA-positive patients with DMARD-naïve rheumatoid arthritis at clinical disease onset. Svendsen AJ, 
Mengel-From J, Junker P, Dalgård C, Davey Smith G, Relton CL Elliott HR, Kyvik K, Lindegaard H, Christensen AF, Tan Q. Frontiers in Immunology. 2025;16:1488161. doi: 
10.3389/fimmu.2025.1488161

21. Circulating microRNAs and cross sectional and longitudinal measurements of physical functioning and frailty. An explorative study in older twins. La Grotta R, Sørensen 
CA, Skovgaard AC, Thinggaard M, Dato S, Rose G, Mengel-From J, Sørensen M. Mechanisms of Ageing and Development. 2025 okt.;227:112099. Epub 2025 jul. 16. doi: 
10.1016/j.mad.2025.112099

22. Epigenetic Clocks as Biomarkers for Bone Aging Evidence from a Twin Study Aging Cell. Sørensen M, Figeac F, Christensen K, Kassem M. Aging Cell. 2025 
okt.;24(10):e70204. doi: 10.1111/acel.70204

23. Preliminary evaluation of Shallow HRD performance compared to HR Detect in familial breast cancer tumors. Jensen LA, Bækgaard CH, Larsen MB, Boonen SE, Jylling 
AMB, Hikmat Z, Hao Q, van Overeem Hansen T, Pedersen IS, Larsen MJ, Thomassen M. Scientific Reports. 2025 aug. 11;15:29442. doi: 10.1038/s41598-025-14122-9

24. Multi-transcriptomics predicts clinical outcome in systemically untreated breast cancer patients with extensive follow-up. Do TTN, Block I, Burton M, Sørensen KP, 
Larsen MJ, Jylling AMB, Ejlertsen B, Lænkholm A-V, Tan Q, Kruse TA, Thomassen M. Breast Cancer Research. 2025 jul. 15;27:133. doi: 10.1186/s13058-025-02061-2

25. The European Certificate in Medical Genetics and Genomics (ECMGG). Turnpenny PD, Pölsler L, Moog U, Tobias ES, Peron A, Boonen SE et al. European Journal of 
Human Genetics. 2025 sep.;33(9):1113-1120. Epub 2025. doi: 10.1038/s41431-025-01889-8

26. Impact of Obesity on Treatment Response in Patients With Chronic Inflammatory Disease Receiving Biologic Therapy. Secondary Analysis of the Prospective 
Multicentre BELIEVE Cohort Study. Eggers KR, Møllegaard KM, Gregersen L, Overgaard SH, Hikmat Z, Ellingsen T, Bygum A et al. Scandinavian Journal of Immunology. 
2025 jun.;101(6):e70035. doi: 10.1111/sji.70035
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27. Bi-allelic variants in POPDC2 cause an autosomal recessive syndrome presenting with cardiac conduction defects and hypertrophic cardiomyopathy. Nicastro M, 
Vermeer AMC, Postema PG, Tadros R, Bowling FZ, Aegisdottir HM, Tørring PM, Brusgaard K, Juul TM et al. American Journal of Human Genetics. 2025 jul. 
3;112(7):1681-1698. doi: 10.1016/j.ajhg.2025.04.016

28. Genetics of monozygotic twins reveals the impact of environmental sensitivity on psychiatric and neurodevelopmental phenotypes. Assary E, Coleman JRI, Hemani G, 
van de Weijer MP, Howe LJ, Palviainen T, Nygaard M, Mengel-From J, Christensen K et al. Nature Human Behaviour. 2025 aug.;9(8):1683-1696. Epub 2025. doi: 
10.1038/s41562-025-02193-7

29. Prolonged Gastrointestinal Transit Times and Dysmotility in m.3243A>G Mitochondrial Disease. Nielsen SR, Stoico MP, Liao D, Drewes AM, Pedersen IS, Frederiksen AL, 
Brock C. Neurogastroenterology and Motility. 2025 dec.;37(12):e70092. Epub 2025 jun. 4. doi: 10.1111/nmo.70092

30. Advances in single-cell omicsTransformative applications in basic and clinical research. Inayatullah M, Dwivedi AK, Tiwari VK. Current Opinion in Cell Biology. 2025 
aug.;95:102548. doi: 10.1016/j.ceb.2025.102548

31. Partial 3q tetrasomy. Defining the syndrome, neocentromeres, and an additional case report. Hauberg ME, Jønch AE, Fagerberg CR. European Journal of Medical 
Genetics. 2025 aug.;76:105021. doi: 10.1016/j.ejmg.2025.105021

32. Timely germline BRCA testing after invasive breast cancer promotes contralateral risk-reducing mastectomy and improves survivalan observational retrospective study. 
Kostov AM, Jensen MB, Ejlertsen B, Thomassen M, Rossing M, Pedersen IS et al. Breast Cancer Research and Treatment. 2025 jul.;212(2):309-323. doi: 
10.1007/s10549-025-07726-2

33. Synergistic Network Pharmacology: Preclinical Validation and Clinical Safety in Acute Ischemic Stroke. Casas AI, Nogales C, Szepanowski RD, Elbatreek MH, Anastasi E, 
Sadegh S et al. Journal of the American Heart Association. 2025 maj 20;14(10):e039098. doi: 10.1161/JAHA.124.039098

34. Targeting the pyruvate dehydrogenase kinase/pyruvate dehydrogenase axis modulates neutrophil and smooth muscle cell pathological responses and prevents 
abdominal aortic aneurysm formation. Griepke S, Grentzmann A, Tripodi GL, Hansen J, Fonseca MP, Nilsson MD, Tallouzi Y, Grupe E, Jensen PS, Beck HC, Temprano-
Sagrera G, Sabater-Lleal M, Burton M, Dembic M, Thomassen M, Forteza MJ, Terp MG, Lindholt JS, Rasmussen LM, Steffensen LB, Stubbe J, Ketelhuth DFJ. 
Cardiovascular Research. 2025 jul. 1;121(8):1269-1281. Epub 2025 mar. 4. doi: 10.1093/cvr/cvaf032
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35. Hereditær hæmoragisk telangiektasi. Nanthan KR, Tørring PM, Kjeldsen J, Fialla A, Lange B, Nielsen TH, Kofoed MS, Haahr PD, Jørgensen GM, Kjeldsen AD. Ugeskrift for 
Læger. 2025 aug. 4;187(15):V11240781. Epub 2025 jun. 2. doi: 10.61409/V11240781

36. Aortic Aneurysm Risk and the Somatic JAK2 V617F Mutation Insights From a Multicenter, Population-Based Cardiovascular Screening Study. Obel LM, Skovbo JS, 
Diederichsen ACP, Thomassen M, Kjær L, Larsen MK, Knudsen TA, Skov V, Kruse TA, Burton M, Dembic M, Wienecke T, Sabater-Lleal M, Gerke O, Bruun NE, Ellervik C, 
Brabrand M, Steffensen FH, Frost L, Lambrechtsen J, Busk M, Urbonaviciene G, Egstrup K, Karon M, Feddersen S, Rasmussen LM, Hasselbalch HC, Lindholt JS. 
Circulation. 2025 aug. 5;152(5):300-312. doi: 10.1161/CIRCULATIONAHA.125.074002

37. Neonatal Congenital Myasthenic Syndrome Linked to CHAT Gene Variants. A Case Report and Treatment Insights. Khalil MR, Laulund LW, Ploug AJA, Elle IC, Fenger-
Groen J. American Journal of Case Reports. 2025 apr. 23;26:e946839. doi: 10.12659/AJCR.946839

38. Multiomic profiling of glioblastoma metabolic lesions reveals complex intratumoral genomic evolution and dipeptidase-1-driven vascular proliferation. Anand A, 
Petersen JK, Andersen LVB, Burton M, Oudenaarden CRL, Larsen MJ, Erichsen PA, Pedersen CB, Poulsen FR, Grupe P, Kruse TA, Thomassen M, Kristensen BW. Neuro-
Oncology. 2025 okt.;27(10):2547–2563. Epub 2025 maj 4. doi: 10.1093/neuonc/noaf071

39. Genetik i føtalmedicin. Thomsen SH, Hjortshøj TD, Barbosa M, Laursen L, Larsen MJ, Hvidbjerg MS, Tørring P, Sperling L, Lund ICB, Andreasen L, Ernst A, Sunde L, 
Balslev-Harder M, Petersen OB, Lou S, Becher N, Vogel I. Ugeskrift for Læger. 2025 apr. 28;187(9):V12240853. doi: 10.61409/V12240853

40. Mutational landscape of atherosclerotic plaques reveals large clonal cell populations. Steffensen LB, Kavan S, Jensen PS, Pedersen MK, Bøttger SM, Larsen MJ, Dembic 
M, Bergman O, Matic L, Hedin U, van Brakel Andersen L, Lindholt JS, Houlind KC, Riber LP, Thomassen M, Rasmussen LM. JCI Insight. 2025 maj 22;10(10):e188281. doi: 
10.1172/jci.insight.188281

41. Single-cell transcriptomics of clinical grade adipose-derived regenerative cells reveals consistency between donors independent of gender and BMI. Bjerre FA, Nielsen 
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5;16:109. doi: 10.1186/s13287-025-04234-4

42. Liquid Biopsy for Enhanced Specificity in Identifying Somatic Mutations in Aggressive Non-Hodgkin Large B-Cell Lymphoma. A Comparative Study of Cell-Free DNA and 
Formalin-Fixed Paraffin-Embedded Tissue. Vimalathas G, Cédile O, Kjeldsen MLG, Thomassen M, Møller MB, Nyvold CG, Hansen MH, Larsen TS. International Journal of 
Laboratory Hematology. 2025 aug.;47(4):669-679. Epub 2025. doi: 10.1111/ijlh.14454
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