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Personalized Medicine in Denmark 
– profound preparatory work

2015

…
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Genome based biomarkers for “all” diseases 
and treatments in one go

Sequencing and de novo assembly of 150 genomes from Denmark as a population reference. 
Maretty L, ..., Kristiansen K (*), Brunak S (*), Schierup MH (*). Nature, August 2017

Individual high quality genome shown on the official reference for the human genome
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New law on the Danish National Genome Agency
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New law on the Danish National Genome Agency
Creates a 
National Genome Center
for precision medicine

̴̴An Agency under the 
Danish Health Ministry

Establish a national infrastructure for 
whole genome sequencing and a single
National database for storage

Compulsory storing of data 
generated in the health system

May also receive “citizen” generated data

Make data available to the healthcare system
and for research

No police access except in cases of terrorism
• Written consent from the patient 
• Right to self-determination of 

personal genetic data (opt-out)
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Danish National Genome Center’s mandate is 
defined by health legislation
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Danish Health Authority

Danish Medicines Agency

Danish Patient Safety Authority

The Danish Agency for Patient Complaints

Danish Health Data Authority

Statens Serum Institut (SSI)

Secretariat for Council on Ethics and National Committee 
on Health Reseach Ethics

Danish National Genome Center

Danish National Genome Center 

• is an institution under the Minister for Health which assists the 
Minister with the central administration of issues related to 
personalised medicine.

• supports the development of personalised medicine in 
collaboration with the Danish healthcare system, research 
institutions, patient organisations etc.

• develops and runs a joint, national information infrastructure for 
personalised medicine, including a national infrastructure for 
performing genome sequencing and storing of information in a 
national genome database.

• makes information available for people from the healthcare 
system and for patients, including information from the joint, 
national genome database for patient treatment etc.
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Computerome 2.0       
Danish National Life Science Computer
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Timeline of the National Strategy for Personal 
Medicine

Pre-analysis
(all 2016)

2019

Strategy
Published
(December 2016)

Novo Nordisk 
Foundation allocates 
reservations grant of 
DKK 1 billion to NGC 
(December 2018)

Law on 
NGC 
(May 2018)

Establishment of 
governance - Board of 
Directors and 
committees
(throughout 2017)

NGC is 
established as
self-governing
(May 2019)

NGC starts to 
receive genome 
data (July 2019) 

20182017 2020

Selection of 
patient groups

2016
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Financing

Precision 
medicine

Private foundation 
grants

990 mio. DKK  4½ 
years 

Existing regional 
resources

Public researchNational financing –
National budget 2017
100 mio. DKK. 2017-

2020
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Danish National Genome Center: Infrastructure for 
Personalised Medicine

Collaboration with DTU and KU 
at RisøCollaboration with Aarhus 

(MOMA) and Copenhagen (GM)

• Transformation of the 
healthcare system

• National 
standardisation

• Equal access

University Hospitals 

National WGS center East and West 
(Head Office Aarhus)

Danish National Genome Center

Aalborg

Aarhus

Odense

Copen-
hagen

Sjælland
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NGC’s goals

Secure access for 
approved research 
projects

Secure access for 
clinicians in connection 
with patient treatment

Reporting data

Goal 1 Goal 2
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The course of a patient gene test – step by step

1 3 4 5 6 8 102 97

Referral to hospital Written consent Blood sample Genetic interpretation

Offer for genetic 
analysis Self-determination DNA analysis Targeted treatment

Research and 
development of new 
and better treatments

Possibly genetic 
analysis of family
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Relationship between elements in the infrastructure 
National infrastructure under NGC RegionsRegions

Analytics 
platform

Clinician treats 
patient based on 
genomic insights

Data 
analysis

Whole genome 
sequencing

Requesting 
clinician ensures 

consent

Patient sample 
is taken by 

clinician

Interpreter interprets 
genomic variation using 
interpretation software

Precision Medicine
Knowledge Base

National 
Genome 
Database

National 
WGS Center

National 
HPC Center

Precision Medicine 
Development Unit

Research by 
researchers

Illustrates points of entry to NGC where data is either uploaded or accessed with strict security mechanisms implemented
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Selection of 
patient groups
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Guiding Principles for Selection of Patient Groups

Expertise and value for the patient
• where there is a high probability that the individual patient within 

the patient group will benefit clinically from access to whole 
genome sequencing in the form of a high diagnostic benefit and 
added value compared to current diagnostics

• where whole genome sequencing provides special potential for 
the patient group by adding significant clinical value, e.g. by 
clarifying diagnosis, significance of prognosis, patient care, choice 
of treatment etc.

• where whole genome sequencing offers special potential for 
future patients, where results, knowledge collection and research 
in the short term can lead to improvements for patients and for 
future treatment based on research

Socioeconomic considerations
• that whole genome sequencing can give the possibility of a 

faster and more efficient patient care, better diagnostics and 
more targeted treatment 

• that exposure and assessment of the resource impact of the 
use of whole genome sequencing will be part of the planning of 
the concrete projects

1 2

3 4 Broad effect
• NGC should offer whole genome sequencing to a wide range of 

patient groups

Access to fast and better treatment nationally 
• where clinical whole genome sequencing or other comprehensive 

genetic analyses are already used with the possibility of 
extending the use nationally

• where a national collaboration to introduce whole genome 
sequencing in the clinic has already been established

• where whole genome sequencing is based on strong clinical and 
research environments, which already have the necessary 
experience, competences and resources available for clinical 
utilisation of whole genome data 

• where there is international experience with clinical use of whole 
genome sequencing for the patient group 

Overall principle: Equal access for patients nationally
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72 applications with patient groups for inclusion 
under NGC
Applications included 10-18,000 patients per year per patient group within a broad field of disease areas

• Applications from all regions and 18 medical societies

• Applications cover the following categories: 
• Endocrinology
• Fetal medicine
• Cardio, lung, infection and immunology
• Hematology
• Cancer
• Neurology and psychiatry
• Kidney diseases
• Other (e.g. rare diseases)
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Process for selection of patient groups for WGS

National 
distribution of 

patients

Approval by 
Board for new 

selection process

Q2 
2020

Q3 
2020

Q4 
2020

Phase 1: 
Applications

Phase 2: 
Assessment, consolidation of 

patient groups, volume estimate

Phase 3: 
Decision

Phase 4: 
Implementation

Phase 5: 
Selection of new patient 

groups

Appointment 
of clinical

working group

Applications from 
Regional health CEOs

Scientific and 
clinical assessment
by working group

Qualification in Research 
and Infrastructure

Committee

Cross disciplinary
assessment

Regional 
prioritization

Board to discuss
the regional 
prioritization

Regional 
selection of 

patient groups

NGC adopt the 
regional 

prioritization

Process for fast 
initiation of 

patient treatment

New round of 
applications of  
patient groups
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Extensive linkability to Danish lifelong multimorbidity
journeys in disease space

Hu, Thomas & Brunak
Nature Rev. Genetics 2016,
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Combining deep phenotypic EHR data with registry data

1976 2020
Courtesy AD Haue
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Life-course trajectories and health-to-disease transitions
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Life-course trajectories and health-to-disease transitions
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