Dr. Alessandra Minelli

Dipartimento di Medicina Molecolare e Traslazionale
Universita di Brescia

Biomarcatori della terapia
elettroconvulsivante:
attualita e prospettive future




Ottimizzazione e personalizzazione della TEC

DIAGNOSI

VALUTAZCODNEDRE L BARR BSIS HENAA

PREDITTORICLINICDDRRIBPCS FA

| N SUPPORTO PSICOTERAPEUTICC

MIGUIORAERL LA QUALITA’ DEULA CONVULSION

BIOMARCATOR



Biomarcatori & TEC

- ldentificazione di biomarcatori predittivi




Biomarcatori Predittivi

Misure  pre-trattamento  utii  per
identificare quall pazienti pPossono
beneficiare maggiormente d al | @iu s o

una specifica terapia



Biomarcatori & TEC

- ldentificazione di biomarcatori predittivi

- |dentificazione di meccanismi di funzionamento




Biomarcatori & TEC

- ldentificazione di biomarcatori predittivi
- |dentificazione di meccanismi di funzionamento

- diminuire Il pregiudizio




Eurapean Neuropsychopharmacology (2006) 16, 620—-624

J‘f’ﬁ
i-:"“:fg';'

www . elsevier. com/locate/euroneurd

Electroconvulsive Therapy (ECT) increases serum
Brain Derived Neurotrophic Factor (BDNF) in drug
resistant depressed patients
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Brain Derived Neurotrophic Factor (BDNF) & TEC

World J Biol Psvchiatry. 2014 Mar 16. [Epub ahead of print]

BDNF blood levels after electroconvulsive therapy in patients with mood disorders: A systematic review and
meta-analysis.

Brunoni AR, Baeken C, Machado-Vieira R, Gattaz WF, Vanderhasselt MA,

+ Author information

Abstract
Objectives. To evaluate whether electroconvulsive therapy (ECT), a very effective non-pharmacological treatment for mood disorders, induces

neurotrophic effects, indexed by the measurement of peripheral brain-derived neurotrophic factor (BDMNF) levels. Methods. Systematic review and
meta-analysis of clinical trials published in PubMed/Medline from the first date available to October 2013. We included studies measuring pre- and
post-BONF blood levels under ECT in patients with mood disorders in the acute depressive episode. Results. Eleven studies (n = 221 subjects) were
eligible. These studies enrolled subjects with unipolar, bipolar and psychotic depression and varied regarding electrode placement (unipolar vs.
bipolar) and previous use of pharmacotherapy. Monetheless, BOMNF significantly increased after ECT (Hedges™ g pooled, random-effects model of
0.354; 95% Cl = 0.162-0.546). The results were robust according to sensitivity analysis and Begg's funnel plot did not suggest publication bias. Meta-
regression results did not show association of the outcome with any clinical and demographic variable, including depression improvement.

Conclusions. Our meta-analysis indicates that, similar to pharmacological interventions, peripheral BONF increases after ECT treatment. The lack of
correlation between BONF increasing and depression improvement suggests that ECT induces neuratrophic effects regardless of clinical respanse in

depression



Plasticita neurale & TEC

ABSTRACT

Electroconvulsive therapy (ECT) is considered an effective and safe treatment in major depressive disorders.
However, the possibility that it may induce cognitive adverse effects observed in selected patients has raised
a concern that ECT may induce neuronal damage. The biomarkers of brain damage, neuron-specific enolase
(NSE) and S-100b protein (5-100b), were measured in serum before and after ECT to determine whether this
treatment induces neuronal injury or glial activation, ECT was administered to 10 patients with major
depressive disorder. The serum samples were analyzed before (baseline) and after ECTat1h, 2h,6h,24 h
and 48 h. The severity of depression was scored with the Montgomery-Asberg Depression Rating Scale
(MADRS) and Beck Depression Inventory (BDI) pre-to-post ECT, There were no statistically significant
changes in the median concentrations of N5E or S-100b at various time points before or after ECT. However,
there were substantial elevations in the levels of S-100b in four patients. High levels of S-100at 2and 6 h
correlated with the response to the treatment. These results suggest that ECT does not produce neuronal

injury. The transient increase in the levels of 5-100b reflecting activation of glial cells may play a part in
mediating the antidepressant effects of ECT.




VEGF & TEC

Il VEGF e un fattore di crescita coinvolto In
numerose funzioni cerebrall

Il VEGF esercita un effetto di modulazione
della permeabillita della barriera
ematoencefalica (BBB)

Il VEGF e estremamente importante per |
funzionamento di numerosi farmacl usatl In

ambito psichiatrico
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P-Glycoprotein Transport Activity by Vascular Endothelial
Growth Factor
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flusso del farmaci attraverso la
BBB Influenzandone la
concentrazione del cervello.
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Vascular Endothelial Growth Factor (VEGF) serum concentration during
electroconvulsive therapy (ECT) in treatment resistant depressed patients
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Poiché diversi antidepressivi sono targets del
trasportatore MDR, e possibile ipotizzare che
la TEC, principalmente effettuata in pazienti Iin
trattamento, puo aumentare la
concentrazione cerebrale di antidepressivi
attraverso | 60aumen
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Correlazione tra i livelli di VEGF alla baseline e risposta alla TEC
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to electroconvulsive therapy
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lable 1. Demographic, chimical and biological features at the baseline both for the

depressed patients treated by antidepressant drugs and for the treatment-resistant
depressed patients undergoing electroconvulsive therapy

Baseline Urug treated ECT treated
characteristics IN = 80) IN = B7) Pvalue
Ape (vears), mean (SD) 41.0013.7) 54.7 {15.0) <0.001

Nessun effetto significativo e
stato trovato con trattamento

antidepressivo
% Hesponders 120 b8.7 0.70
% psychotic symptoms 0% B3% <0.001

% of recurrent MDD 29% O3% =10.001
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Il VEGF alla baseline era significativamente basso In
pazientli che non rispondevano al trattamento con TEC.




Negative Predictive Value

Non-Responders with VEGF TO
levels < about 190 pg/mF5%

Non-Responders31%




Genl & TEC

HUMAN PSYCHOPHARMACOLOGY

Hum. Psychopharmacol Clin Exp 2016; 31: 247-251
Published online 6 April 2016 in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002/hup.2531

SHORT COMMUNICATION

Genetic mechanisms of electroconvulsive therapy response 1n
depression
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COMT and Dopamine Receptor Genes & ECT

Author N | Sex Ratig Age Electrode Gene Variant Main Findings
F:M (N) Placement
Anttilaet al., 2008 [119| 65:54 |57.7\14.0 BT COMTvall58met COMTL58 vallval: better
response
Linet al,, 2014 [100| 43:57 42. N BT COMTvall58met COMT158 vall/val: better
12.7 response
Domschkeet al, |104| 71:33 [56.6\13.6 RUL COMTvall58met COMTL58 val allele:
2010 better response (female
patients)
Bousmaret al, 2015117| 75:42 | 48\14.0 | BT, BF or RULCOMTvall58met DRD2 | COMTL58 val/val: better
CO57T (rs6277), C957T response (male patients);
(rs6277) DRDDO57C/T
heterozygotes: better
response than CC
homozygotes
Huuhkaet al,, 2008|118 64:54 |57.7\14.0 BT COMTvall58metDRD2| COMTL58 val/val and
CO57T DRDZC/C: interactive
effect on remission
Dannlowski& 10474553 56.6 RUL DRD3s763876, Association between
Domschke et al., (=336 rs1800828, rs324026, | DRD3s3732790 TDRD3
2013 rs6280, rs167770, rs3773679 G allele carrig
rs3773679, rs324035,
rs3732790, 159817063

IS



Genl & TEC

The COMT Gene

CHROMOSOME 22
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Genl & TEC

La COMT e Il principale enzima coinvolto nel
metabolismo della dopamina

La risposta alla TEC e associata ad
alterazioni dopaminergiche



