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Current insights into antidepressant 

pharmacotherapy 

• Pharmacological properties underlying 
treatment mechanisms

• Factors underlying treatment response

▫ sociodemographic

▫ clinical, psychological

▫ neurobiological

• Opportunities to improve treatment outcome



Antidepressant efficacy in major depression

• Moderate efficacy

– Response rate 50-60%

– Remission rate < 50%

• No panacea

– Across-Class difference of efficacy < 15%

Papakostas et al 2008; Zisook et al 2006; Trivedi et al 2006



Prediction of treatment outcome in depression



Sociodemographic, clinical and 

psychological

factors
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Severity and treatment response in depression





Neurobiological factors







Fierz, 2004

• Pharmacogenetics
– the study of the relationship

between individual gene
variants and variable drug
effects

• Pharmacogenomics
– the study of the relationship

between variants in a large
collection of genes, up to
whole genome, and variable
drug effects

Roden M Dan et al., 2006, Ann Intern Med

Genetic modulation of antidepressant treatment







Pharmacogenetic biomarkers recommended by 

clinical guidelines:
Clinical Pharmacogenetic Implementation Consortium 

Dutch Pharmacogenetics Working Group 

• CYP2D6 

Isoenzyme involved in 
antidepressant 
metabolism

• CYP2C19 

Isoenzyme involved in 
antidepressant 
metabolism

• Higher treatment efficacy in the 
intermediate metabolizer group; higher 
risk of treatment failure in ultrarapid
metabolizers; higher side effects in 
non-extensive metabolizers

• Higher side effects in poor 
metabolizers; poor metabolizers
classified as citalopram tolerant may 
show higher remission probability



Pharmacogenetic study of escitalopram and 

venlafaxine treatment in depression 

• 153 patients with depression

• 12 weeks, open-label

• CYP2C19, CYP3A4, CYP2D6

• Escitalopram: rs2302566, rs17885098 
(p<0.05)

• Venlafaxine: rs35599367 (p<0.05)



Optimizing treatment efficacy in depression

Few optimizing options

• Switching from SSRIs
to SSRIs 24%

• Switching from SSRIs
to non-SSRIs 28%

• Combination/                   
augmentation 30-80%

Escitalopram + Bupropion 60%

Papakostas et al 2008; Maron et al 2009
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Serotonin NoradrenalinDopamine
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Berney et al 2008; Bhagwagar et al 2007, 2006, 2004; Biver et al 1997; Cannon et al 2007; Drevets et al 2007; Hirvonene et al 2008; Joensuu et al 2007; Laasonen-Balk et al 2004; Lehto et al 
2008; Leyton et al 2006; Malison et al 1998; Meltzer et al 2004; Meyer et al 2009; Newberg et al 2005; Parsey et al 2006; Reivich et al 2004; Rosa-Neto et al 2004; Sheline et al 2004; Staley et 
al 2006; Zanardi et al 2001

N

5-HTR2A

5-HTR2A

5-
HT 

N

5-HTT

5-HTT

5-HTT

5-HTT

5-HTR2A

5-HTR2A

5-
HT 

5-HTR1A

5-
HT 

5-HTR1A

5-HTR1A

MAO-AMAO-A MAO-A

MAO-A

MAO-A

MAO-A
MAO-A

Serotonin system in depression: before and after treatment
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Genes underlying treatment resistance in depression
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Lower expression in non-responders 

YWHAZ – ADHD 
MAPK14 – amyotrophic lateral sclerosis
RAP1A 
RPS6KA3 – mental retardation  

Pettai et al 2016
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Genes underlying treatment 
resistance in panic disorder

SIRT7 - stress survival of 
cardiomyocytes
BEST3 - cardiomyocytes, blood 
pressure
SLC29A1 - adenosine signaling, 
hypertension
CDKN2B - myocardial infarction
IRP2 - chronic obstructive 
pulmonary disease 







Ketamine - antagonist 
of the N-methyl-D-
aspartate type 
glutamate receptor

MAPK14 
RAP1A 
RPS6KA3 





frequency of 5-HT– and hypocretin-

induced EPSCs



Genetic and neurobiological factors associated with 

treatment response to ECT in affective disorders

• Neuroanatomical
(MRI, fMRI)

• Genetic                        
(gene expression)

• Neuropsychological 
(cognition)

• Biomarker 
(neuroendocrine)

• The rate of ECT response is 60% among patients with medication 
failure

• The mechanism of action remains poorly understood: targeting 
neurotransmitter, neuroendocrine dysregulation, molecular level. 
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