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ECT clinic located at the emergency 
psychiatric unit

ECT capacity: 25 patients a week. 

n= 100 patients/year

Part of PRECISE-study. First patients 
enrolled. 

AHUS



Consortium for 
Precision Treatment with ECT 

in Severe Depression:
(PRECISE)

The goal of this project is to map central phenotypic and biological factors
that predict long-term treatment response to electroconvulsive therapy (ECT), 

using a naturalistic approach to enable clinically transferable discovery in a large dataset



PRECISE

Inclusion criteria:

• Age ≥ 18 years  

• Diagnosis of unipolar major 
depressive episode 

– According to the Mini 
International Neuropsychiatric 
Interview (MINI), with or 
without psychotic symptoms

– ICD-10 codes F32.2, F32.3, 
F33.2, F33.3

• Ability to

– co-operate in testing

Exclusion criteria: 

• Pregnancy

AHUS study nurses



PRECISE

Summary of study procedures



Overview of the presentation

• What are biomarkers? 

• Understanding the significance of biomarkers for ECT in depression

• Overview of widely studied circulating biomarkers

• Meta-analysis NSE and S100



Biomarkers

• “A defined characteristic that is measured as an indicator of normal biological processes, 
pathogenic processes or responses to an exposure or intervention.”

FDA-NIH Biomarker Working Group. BEST (Biomarkers, EndpointS, and other Tools)2016



Biomarkers and ECT: Paving the way for 
tailored depression treatment? 

• Predict ECT response

• Differentiate between likely responders and non-responders

• Minimize trial and error in treating depression

• Objective measure beyond traditional symptom-based assessments



Biomarkers for ECT in depression

• Monoaminergic

• Endocrine

• Neurotrophic

• Inflammatory and immune biomarkers

• Genetic/Epigenetic biomarkers

• mRNA

• Neuroimaging

• Clinical predictors



Monoaminergic biomarkers

Monoamine metabolite: Homovanillic Acid (HVA) (Okamoto et al. 2008)



Endocrine 
biomarkers

• HPA-axis



Endocrine biomarkers

Corticotropic axis: 
22 studies included
6-62 patients



Neurotrophic
biomarkers

• Brain derived
neurotrophic factor

(BDNF )

• 28 studies n=778

• Mean age 50 (SD 12)





BDNF as a 
biomarker for 
predicting ECT 
treatment 
outcomes in 
depression



Neurotrophic biomarkers

• Vascular endothelial growth factor (VEGF) (Minelli et al. 2011, Minelli et al. 2014, Clark-
Raymond et al. 2017, Ryan & McLoughlin 2018, Kranaster et al. 2019, Maffioletti et al. 2020,  Sorri et al. 
2020, Maffioletti et al. 2021(review)

                                                           



VEGF as a 
biomarker for 
predicting ECT 
treatment 
outcome in 
depression



Inflammatory and 
Immune 
biomarkers



Inflammatory and immune biomarkers

Depression

Inflammation

Kiecolt-Glaser et al Am J Psychiatry 2015



Inflammatory and immune biomarkers



Kruse et al. 2018

IL-6

2017



Inflammatory and immune biomarkers



TNF-α
Hestad et al. 2003



Inflammatory and immune biomarkers



Inflammatory and immune biomarkers



Inflammatory 
and Immune 
biomarkers

• C-reactive protein (CRP) 
Kruse et al. 2018, Carlier et al. 
2019, Ryan&McLoughlin 2022



Can inflammatory and 
immune markers
be used as 
biomarker(s) for 
predicting ECT 
treatment outcome in 
depression 



Meta-analysis
NSE and S100 
protein

• Systematic review and meta-analysis of the levels 
of neuron-specific enolase and S100, markers of 
cellular damage in brain tissue, before versus 
after electroconvulsive therapy in patients 
experiencing psychiatric illness.



NSE

• Dimeric glycolytic enzyme

• Found in the cytosol of 
many cells in the CNS



S100 protein

• Protein family with 21 members

• S100B 



The journey 
ahead
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