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Conflict of interest

• Consultant Cortechs.ai and Precision Health

• Speaker’s honorarium Janssen, Lundbeck, Otsuka, Sunovion

• National PI for Janssen, COMPASS, MAPS, Boehringer RCT



Precision Psychiatry

• Prediction

• Stratification



Denny Collins 2021

NeuroPsych



Nat Genet. 2019



Genetic ‘revolution’ in neuropsychiatry

• Reduced genotyping costs – massive genotyped samples

• Polygenic architecture 

• Multiple small effects

• «Genotyping your DNA is cheaper than parking at the 
hospital» 



Case-control (GWAS)

Gene variants

Flickr



PGC Schiz Work Group. Nature 2014

2022: schizophrenia - 270 loci 

Trubetskoy et al Nature 2022
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2024: Bipolar disorder - 298 loci 

Chromosome

O’Connell et al.,medRxiv

https://www.medrxiv.org/content/10.1101/2023.10.07.23296687v1



2022: Alzheimer’s disease

Bellenguez et al Nat Genet 2022

75 variants – mixed ‘polygenic’



Polygenic score

• Cummulative effect of all small genetic variants

• Genotype individual – calculate risk of disease

Polygenic
score

disease



Polygenic prediction bipolar disorder

Parker, Frei et al. subm



Genetics and drug response – «Stratification»

13

• Large variation in treatment response

• Large variation in adverse effects

• Trial-and-error approach

Can genetic variants predict response/adverse effects of psychopharmacology agents? 

- precision medicine in psychiatry

• Need large training data (GWAS)

Meerman et al. J Affect Disord 2022, McIntyre et al. Lancet 2020, Jauhar et al. Lancet 2022 
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Genetic variants associated with antipsychotic non-response

Pardinas et al., JAMA Psychiatry 2022



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



Genetics of Antipsychotic-Induced Weight Gain

Nicol et al., WCPG 2023

After correcting for 
other risk factors, 
the BMI PRS is 
positively 
associated with 
antipsychotic-
induced weight 
gain.



Genetic variants associated with lithium response

Hou et al., Lancet 2016





Currently, it is too early to incorporate PRSs in strategies to identify MDD patients at risk for poor treatment response 

or the development of treatment resistant depression.



Stratification use case: Memory Clinic

• Start treatment before neurodegeneration (Alzheimer’s Disease)

• Selected for intervention? 

• Multi Hazard Score (MHS), genetics, brain MRI, clinical

• Multimodal approach – to capture more variation



Quantitative Volumetrics: Imaging Hazard Score AD

Reas et al. Alzheimers Dement, 2023
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Polygenic Hazard Score

Reas et al. Alzheimers Dement, 2023
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Enrich clinical trials with MHS – Stratify RCTs

Model Relative sample size

• Age 0.713

• Age + PHS 0.522

• Age + PHS + MRI 0.356

• MHS: Age + PHS + MRI + RAVLT 0.333

Reas et al. Alzheimers Dement, 2023



Doctor’s “Dashboard” - Neuropsychiatric disorder

Integrated 
Risk Report

Clinical -CVD

Polygenic Risk Report

PhysicianPortalTM

CLIA-certified

Your APOE status is: e4/e4

APOE STATUS

Population with higher genetic risk than you YouPopulation with lower genetic risk than you

99
High

This means that 99% of the population is estimated to 
have a lower or equal genetic risk than you of developing 
Alzheimer’s Disease based on our model. (See the figure 
below)

Your Polygenic Hazard Score is: This means that:

The Polygenic Hazard Score (PHS) is a contiuous measure for predicting the age-specific risk for developing Alzheimer’s 
Disease (1).  Your PHS score is expressed as a percentile ranging from 1 to 100. A PHS score of 1 means that only 1% of the 
population are estimated to have equal or lower risk than you. Similarly, a PHS score of 99 means that 99% of the population 
are estimated to have equal or lower risk than you. An individual with a high PHS percentile is estimated to have higher risk 
than an indidual for low PHS percentile.

(1) Desikan RS, Fan CC. Wang Y, Schork AJ, Cabral HJ, Cupples LA, et al. (2017) PLoS Med 14(3)e1002258.

POLYGENIC HAZARD SCORE
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UID12345

SAMPLE ID
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CLIENT INFORMATION

Alzheimer's Polygenic Risk Report
4747 EXECUTIVE DR, SUITE 820

SAN DIEGO, CA 92121

VERSION 1.3.2
CASE ID 4883C8AF-74FC-4957-94AD-C89523112D1A
SERIAL  4BE0C0D6-74DD-11E8-9EEC-0242AC110003

UUID 4883C8AF-74FC-4957-94AD-C89523112D1A

HEALTHLYTIX
4747 EXECUTIVE DR, SUITE 820
SAN DIEGO, CA  92121
SUPPOR T@HEALTHLYTIX.COM

Age Probability of AD Average Population Risk Age Probability of AD Average Population Risk

81 52.1% 12.0%

82 60.4% 13.9%

83 60.4% 16.1%

84 81.0% 18.6%

77 28.5% 6.5%

78 33.2% 7.6%

79 38.6% 8.9%

80 44.9% 10.3% 85 93.8% 21.5%

76 24.4% 5.6%

Alzheimer's Polygenic Risk Report
4747 EXECUTIVE DR, SUITE 820

SAN DIEGO, CA 92121
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Lifetime Cumulative Risk is a measure of the probability of onset of Alzheimer ’s disease by a certain age based on the 
similarity of your genetic profile to the research population. (See figure and table below)

VERSION 1.3.2
CASE ID 4883C8AF-74FC-4957-94AD-C89523112D1A
SERIAL  4BE0C0D6-74DD-11E8-9EEC-0242AC110003

UUID 4883C8AF-74FC-4957-94AD-C89523112D1A

HEALTHLYTIX
4747 EXECUTIVE DR, SUITE 820
SAN DIEGO, CA  92121
SUPPOR T@HEALTHLYTIX.COM

Physician Portal

Radiology AI/ML

Precision Health 

Genotypes               
Biomarkers 

Cardiometabolic
(Blood sampling)



Real-world data quality and access? 

• Standardization initiatives real-world data (Nordic registries, UK Biobank, All-of-Us 
and many others)

• Validation in RCT data (collaboration with industry partners)

• Cross industry opportunities?

• Data access – sensitive data

• Tryggve – federated data analytical pipeline

• Developing academia-industry infrastructures, e.g. FinnGen

• FDA/EMA real-world data for drug approvals?

• Ethical challenges with precision psychiatry 

  (Fusar-Poli et al. Eur Neuropsychopharm 2022)
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