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Nordic opportunities (27 mill)

1. Personal identifiers

2. Health registries

3. Large biobanks

4. Public health system

5. Population surveys

6. Motivated population

=> Integrate research and healthcare

- data for pharma studies





Computational drug repurposing 

for mental disorders (MediMENT)

Ryan Waples 6



Population-scale

National registers (~30M)

Electronic health records (e.g. diagnoses, prescriptions, etc. )

Familial relationships

Multimodal data

Biobanks + Cohort studies (1.9 M+)

Genetic data

Biomarkers + rich phenotypes
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Large scale real-world data



Example MediMent project - Denmark

• All Danes born before 1950, data from 1995

• All prescriptions, n = 479,420,576

• All diagnoses, n = 80,865,480

Jesper Hallas
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Real-world outcome



Challenges

• No standardized criteria 

• Outcome definitions

• Measurements

• Different data sources 

• questionnaires, self reports, eHR, health registries

• Different measures across studies/data sources

• No validation 

Koch et al. 2025



Schizophrenia, Bipolar disorder, Major depressive disorder

Koch et al. 2025



Major depression

Koch et al. 2025



Schizophrenia

Koch et al. 2025



Bipolar disorder

Koch et al. 2025



Presicion psychiatry 

• Psychiatry: difficult with stratification based on mechanism

• Data access: RCT too small – need real-world data

• Academia – Industry: validation



Genetics and drug response – «stratification»

Meerman et al. J Affect Disord 2022, 
McIntyre et al. Lancet 2020,              
Jauhar et al. Lancet 2022 
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Large variation in 
treatment response

Large variation in 
adverse effects

Trial-and-error 
approach

Can genetic 
variants predict 
response/adverse 
effects of psycho-
pharmacology 
agents? 

- precision medicine 
in psychiatry

Need large training 
data (GWAS)



Genetic variants associated with non-response antipsychotics

Pardinas et al., JAMA Psychiatry 2022



Genetic variants associated with lithium response

Hou et al., Lancet 2016



Genetic variants associated with antidepressant non-response

Koch et al., Molecular Psychiatry 2025

Non-response to SSRIs (blue), SNRIs (green), and 
SSRIs or SNRIs (pink). 

Leave-one-out polygenic prediction of non-
response to SSRIs



Genetic variants associated with treatment-resistant depression

Koch et al. subm.

Genome-wide meta-analysis of treatment-resistant depression (registry-

based and harmonized across cohorts) identifies two novel loci

Cohorts with prescription 

registry data and genetics

N total

Estonia (EstBB) 200,000

Sweden (various) 200,000

Finland (FinnGen) 500,000

Iceland (deCODE) 173,000

Denmark (iPsych) 300,000

Norway (MoBa, HUSK, Tromsø) 350,000

UKB 230,000

AGDS* 13,000

AllofUS (v8) 450,000



Association between schizophrenia polygenic risk score (PRS) and 
standardized antipsychotic dosage (DDD method) across all antipsychotics

Koch et al. Neuropsychopharmacology 2024



Polygenic overlap with body-mass index improves prediction 
of treatment-resistant schizophrenia (TRS)

O‘Connell et al. Psychiatry Res 2023



Polygenic overlap with granulocyte counts identifies novel loci for 
clozapine metabolism and clozapine-induced agranulocytosis

Koch et al. Neuropsychopharmacology 2025

Clozapine 

metabolism

(C-to-N 

ratio)

Clozapine-

induced 

agranulocytosis



Genetic overlap between treatment-resistant schizophrenia 
and smoking initiation

Koch et al, subm

B.

➢ Four novel loci jointly associated with treatment-resistant 

schizophrenia and smoking initiation

➢ Network-based analyses suggest alpha-1-adrenergic 

receptor antagonists for treatment-resistant schizophrenia



Genetics of Antipsychotic-Induced Weight Gain

Nicol et al., WCPG 2023

BMI PRS is 
positively 
associated with 
antipsychotic-
induced weight 
gain.



Bottlenecks real-world Nordic data 

• Data access

• no restriction who can access, but cannot move out of country

• Need expertise on the system - how to apply

• More complicated with multimodal data (biobank, registry) 

• Data quality

• Universal coverage, whole population

• Presciption registry include also primary care

• Building on real world data – Scandinavian hospital to ranked (Newsweek2025)

• Academia – Industry

• New initatives in most countries, e.g. FinnGen

• Governments support collaboration with industry – pharma companies 



Real-world safety surveillance



Artificial Intelligence (AI)

Smeland et al. Biol Psychiatry 2025



Norwegian population surveys: 400k RWD and genotypes

Norwegian population studies
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