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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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Rapid, Reversible Modulation of Blood-Brain Barrier

P-Glycoprotein Transport Activity by Vascular Endothelial
Growth Factor

Brian T. Hawkins, Destiny B. Sykes, and David S. Miller
Laboratory of Pharmacology, National Institute of Environmental Health Sciences, National Institutes of Health, Research Triangle Park, North Carolina

27709

Il VEGF Influenza [lattivita della
MDR p-glicoprotein che regola Il
flusso del farmaci attraverso la
BBB Influenzandone la
concentrazione del cervello.
Questo e particolarmente rilevante
per | disturbi psichiatrici dato che
molti farmaci antidepressivi
agiscono proprio tramite 'MDR.
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Poiché diversi antidepressivi sono targets del
trasportatore MDR, e possibile ipotizzare che
la TEC, principalmente effettuata in pazienti in
trattamento, puo aumentare la
concentrazione cerebrale di antidepressivi
attraverso 'aumento di VEGF
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VEGF puo essere predittivo della risposta alla TEC?
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Correlazione tra i livelli di VEGF alla baseline e risposta alla TEC
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Association between baseline serum vascular
endothelial growth factor levels and response
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/ml: 75%

Non-Responders: 31%




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

Janine J. Benson-Martin', Dan J. Stein', David S. Baldwin'** and Katharina Domschke”*

' Department of Psychiatry and Mental Health, University of Cape Town, Cape Town, South Africa
*Clinical and Experimental Sciences, Faculty of Medicine, University of Southampton, Southampton, UK
3DEpﬂﬂmE’HF of Psychiatry, Psychosomatics and Psychotherapy, University of Wuerzburg, Wuerzburg, Germany



COMT and Dopamine Receptor Genes & ECT

Author N |Sex Ratio Age Electrode Gene Variant Main Findings
F:M (N) Placement
Anttila et al., 2008 |119| 65:54 |57.7+14.0 BT COMT vall58met COMT 158 val/val: better
response
Lin et al., 2014 100| 43:57 427 BT COMT vall58met COMT 158 val/val: better
12.7 response
Domschkeetal., |104| 71:33 |56.6+13.6 RUL COMT vall58met COMT 158 val allele:
2010 better response (female
patients)
Bousman et al., 2015|117 75:42 48+14.0 |BT, BF or RUL| COMT vall58met, DRD2 | COMT 158 val/val: better
CO957T (rs6277), C957T | response (male patients);
(rs6277) DRD2 957C/T
heterozygotes: better
response than CC
homozygotes
Huuhka et al., 2008 |118| 64:54 |57.7+£14.0 BT COMT val158met, DRD2 COMT 158 val/val and
CO57T DRD2 C/C: interactive
effect on remission
Dannlowski& 104| 71:33 56.6 RUL DRD3 rs763876, Association between
Domschke et al., (13.6) rs1800828, rs324026, DRD3 rs3732790 T/DRD3

2013

rs6280, rs167770,
rs3773679, rs324035,
rs3732790,1s9817063

rs3773679 G allele carriers
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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




Serotonin genes & ECT

2008

Author N Sex Age Electrode Gene Variant Main Findings
Ratio Placement
F:M (N)
Anttila et al., 2007| 119 | 65:54 |57.7 £14.0 BT TPH1 A218C (rs1800532), No effect
GNB3 C825T (rs5443)
Anttila et al., 2009| 119 | 65:54 |57.7+14.0 BT TPH2 rs1386494, No effect
rs1843809
Viikki et al., 2010 | 119 | 65:54 |[57.7+14.0 BT TPH1 A218C TPH1 218 C/C: lower
probability of remission
Rasmussen and | 83 63:20 |46.5+10.3| BT, BFor 5-HTTLPR No effect
Black, 2009 RUL
Vitkkicet:al=20T S 119 < 35655445747 140 BT HTR2A rs7997012, rs6311 | No effect, but interaction
between HTR2A SNPs
and gender explained
14% of the variance in
MADRS score changes
Kautto et al., 2015| 119 | 65:54 |57.7+14.0 BT 5-HTTLPR, 5-HTTLPR 1/l and NET 182
NET C182T (rs2242446) T/T: poorer response
Huuhka et al., 19| = 365254 | 572 7 =E1440) BT RGS4 rs951436 No effect




BDNF genes & ECT

Author N Sex Ratio Age Electrode Gene Variant Main Findings
F:M (N) Placement
Huuhka et al., 119 65:54 57.7 £14.0 BT BDNF G196A No effect
2007 (valebmet, rs6265),
C270T (rs56164415)
Viikki et al., 119 65:54 57.7 £14.0 BT BDNF rs61888800, No effect of
2013 rs11030101 rs61888800;
rs110301010 T/T:
better response
Bousmanetal.,, | 117 75:42 48+14.0 BT, BF or RUL BDNF G196A No effect

2015

(val6bmet,rs6265)




Genl & TEC

Author N Sex Ratio Age Electrode Gene Variant Main Findings
F:M (N) Placement
Fisman et al., 34 3o bl Age not BT or RUL APOE €2 /3 /€4 APOE €4 allele:
2001 described for better response in
the entire MDD
Sample
Huuhka et al., 119 65:54 57.7 +£14.0, BT APOE €2 /g3 /4 No effect
2005 range 22-84
Bousmanetal.,, | 117 75:42 48+14.0 BT, BF or RUL APOE €2/e3/€4 No effect
2015
Stewart et al., 119 65:54 STl N BT ACE No effect
2009 range 22-84 insertion/deletion
polymorphism (I/D)
Viikki et al., 119 65:54 STl TA0) BT VEGF 2598 C/A No effect

2010




Genl & TEC

Gl studi sono ancora pochi e con risultati
limitati

Studi piu ampi e con nuove tecnologie
(GWAS-free hypothesis, exome sequencing)
SONO necessari

Nuove evidenze di farmacogenetica della
TEC non influenzate da fattori confondenti
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Molecular Psychiatry (2013) 18, 268~ 272
© 2013 Macmillan Publishers Limited  All rights reserved 1359-4184/13
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LETTERS TO THE EDITOR

Glutamate normalization with ECT treatment response 1n
major depression

MDD-related reductions in ACC Glu normmalize with ECT
treatment and associate with clinically determined therapeutic
response. Results are in line with prior reports, indicating Glu
deficits in MDD”* and extend earlier observations of increased

Glu,*’glutamine (GIx) in the left ACC in patients treated with
ECT,” shown here to also mirror clinical response.
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Chromosome 11

GRIE4: comparison

subjects versus 1054787
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nonresponders rs4936554 g 141900
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The role of GRIK4 gene 1n treatment-resistant depression
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The role of GRIK4 gene 1n treatment-resistant depression

Summary

Several lines of evidence implicate abnormalities in glutamatergic neural transmission in major depressive dis-
order (MDD) and treatment response. A high percentage of MDD patients do not respond adequately to
antidepressants and are classified as having treatment-resistant depression (TRD). In this study we mvestigated
five GRIK4 variants, previously associated with antidepressants response. mn an Italian cohort of 247 MDD
no-TRD and 380 TRD patients. We found an association between rs11218030 G allele and TRD. Moreover,

significant associations between rsl1218030 and rs1954787 and the presence of psychotic symptoms were
observed. In conclusion, our data support the mvolvement of GRIK4 in TRD and i the risk of developing

psychotic symptoms during depressive episodes.
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Influence of GRIK4 genetic variants on the electroconvulsive therapy
response
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Research paper

Influence of GRIK4 genetic variants on the electroconvulsive therapy
response

Alessandra Minelli®*, Chiara Congiu?, Mariacarla Ventriglia®, Marco Bortolomasi®,
Cristian Bonvicini®, Maria Abate®, Riccardo Sartori®, Giulio Gainelli€,
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Tabhle 2

Allele and genotype distributions in responder and non-responder patients to ECT treatment for rs11218030, rs19547 87, rs4936554.
Minor allele frequency Cenotypes n(%freq) Responders/MNon-responders Codominant Dominant Recessive
SNP Responders MNon-responders P AA AG GG P P OR' (95%CI) P
rs11218030 0.08 0.31 328107 58(84.1)/15(48.4) 11(15.9)/13(41.9) 003 (9.7} 1.81x10 4 271100 562(2.17-1461) 0.028
rs1954787 0.43 0.24 0.009 15(21.7)3(9.7) 30(43.5)/9(29.0) 24(34.8)/19(61.3) 0.045 0.013 0.34(0.14-0.81) 017
rs4936554 0.12 0.26 0.017 0(0)/2(6.5) 17 (24.6)12(38.7) 52(754)/17 (54.8) 0.024 0.040 2.52(1.03-6.16) 009

Bold numbers indicate significant p-values (<0.05).
' OR =0dd Ratios were computed only for the most significant model,



Research paper

Influence of GRIK4 genetic variants on the electroconvulsive therapy
response
Alessandra Minelli®*, Chiara Congiu?, Mariacarla Ventriglia®, Marco Bortolomasi®,

Cristian Bonvicini®, Maria Abate®, Riccardo Sartori®, Giulio Gainelli€,
Massimo Gennarelli®¢

Influenza di varianti genetiche del GRIK4 nella risposta alla
terapia elettroconvulsivante
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Le significativita si riferiscono al modello genotipico dominante effettuando una regressione lineare. * p<0.05, ** p<0.01; *** p<0.001



Genl & TEC

The role of GRIK4 gene in treatment-resistant depression

Table 2. SNPs features and RegulomeD B results.

Marker Chr Position Location Alleles Regulome score” Regulome hits

rs1954787 11 120168573 Intron G/A 5 Minimal binding evidence
rs4936554 11 120196495 Intron C/T 2b Likely to affect binding
rs1 1218030 11 120225204 Intron AIG 5 Minimal binding evidence
rs4430518 11 120228643 Intron G/T 5 Minimal binding evidence
rs949056 11 120284569 Intron CIT 4 Minimal binding evidence

“Regulome score from 1 to 6: 1 strong evidence, 6 minimal evidence.



MIRNA & TEC

| microRNA servono per generare sequenze molto
corte di RNA, clascuna formata da 21-22
nucleotidi, e controllano, ciascuno, la produzione
di decine o centinaia di proteine diverse.

| microRNA avendo come bersaglio molteplici
geni, sono In grado di cambiare globalmente
Il destino delle cellule, cambiandone le funzioni,
regolandone la specializzazione o stimolandone
la proliferazione.
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Study participants (60)

Major depressive

Healthy controls (20) disorder (40)

ECT treated (24) KET treated (16)
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ORIGINAL ARTICLE
MicroRNAs as biomarkers for major depression: a role

for let-7b and let-7¢

There is a growing emphasis in the field of psychiatry on the need to identify candidate biomarkers to aid in diagnosis and clinical
management of depression, particularly with respect to predicting response to specific therapeutic strategies. MicroRNAs are small
nucleotide sequences with the ability to regulate gene expression at the transcriptomic level and emerging evidence from a range
of studies has highlighted their biomarker potential. Here we compared healthy controls (n=20) with patients diagnosed with
major depression (n=40) and who were treatment-resistant to identify peripheral microRNA biomarkers, which could be used for
diagnosis and to predict response to electroconvulsive therapy (ECT) and ketamine (KET) infusions, treatments that have previously
shown to be effective in treatment-resistant depression (TRD). At baseline and after treatment, blood samples were taken and
symptom severity scores rated using the Hamilton Depression Rating Scale (HDRS). Samples were analyzed for microRNA
expression using microarray and validated using quantitative PCR. As expected, both treatments reduced HDRS scores. Compared
with controls, the baseline expression of the microRNA let-7b was less by ~40% in TRD patients compared with controls. The
baseline expression of let-7c was also lower by ~50% in TRD patients who received ECT. Bioinformatic analysis revealed that let-7b
and let-7c requlates the expression of 27 genes in the PI3k-Akt-mTOR signaling pathway, which has previously been reported to be
dysfunctional in depression. The expression of miR-16, miR-182, miR-451 and miR-223 were similar to that in controls. Baseline
microRNA expression could not predict treatment response and microRNAs were unaffected by treatment. Taken together, we have
identified let-7b and let-7c as candidate biomarkers of major depression.
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