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Safety and efficacy of antidepressant
drug treatment

• 30% Non-response to first-line
antidepressant monotherapy (Thase J Clin
Psychiat 2003)

• More than 40% stop antidepressants
within 3 months (Katon et al., JAMA 1995)

• 3/5 are underdosed (Consensus statement on 
undertreatment of depression, JAMA 1997)

• Antidepressant medications (approved by
the FDA) are considered equally effective
(American Psychiatric Association)



Individualized drug therapy

Will this drug help Will this drug help 
me?me?

Will this drug hurt me?Will this drug hurt me?



Individual differences in drug response

• State factors
– Drug interaction

– Food interaction

– Disease

– Age

• Trait factors
– Sex

– Pharmacogenetics



Pharmacogenetics in antidepressant
drug therapy

Aims:

• To explain differences in drug response by
genetic variants

• To estimate the individual risk for a certain drug
effect in dependence of a genetic marker

• To validate predictive diagnostic markers for drug
effects



Pharmacogenetics in drug
metabolism



Pharmacokinetic differences in CYP2D6 
metabolizer groups
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Imipramine dose requirement and 
CYP2D6 activity

Schenk et al., Mol Psychiatry 2008



Adverse drug effects and CYP2D6 

• PMs: 2-fold increased
risk for ADR 
Chou et al., 2000, Rau 2004

• UMs: Higher risk for
therapeutic failure
Kawanishi et al. 2004

Rau et al., Clin Pharmacol Ther 2004; 75:386-93



Medication switch during 45 days of 
antidepressant drug threapy

Bijl et al., Br J Clin Pharmacol 2007



CYP polymorphisms and 
antidepressant drug response

• Clinical outcome not influenced by
pharmacogenetics of citalopram
metabolism and transport

• Not a pharmacokinetic study!



CYP2D6 in the brain

– Extrahepatic Biotransformation: CNS (Cortex, 
Hippocampus, Cerebellum)

– Regeneration of Serotonin and Dopamine
Yu et al, 2003, Hiroi et al., 1998

– Differences in personality traits Bertilsson 1989,

Roberts, 2004, Llerena 1993, Gan 2004, Suzuki 2003 , Kirchheiner et al., 2006 , 
Llerena 2008



CYP2D6 and personality

Gonzalez, … Llerena, Pharmacogenomics 2008



Negative replication…

• NEO-Five Factor Inventory in 218 healthy individuals

• Different personality inventories in different studies

Kirchheiner et al., 2006 , J Clin Psychopharmacol 26
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Today‘s situation of CYP2D6 
genotyping (Germany)

Frequent
• Explanation of outlyers

in TDM

• Explain adverse drug
rections

• Drug compliance

• Additional analyses to 
explain drug-drug
interactions

Rare
• Individualized dosing

• Choice of an 
antidepressant

• In combination with
TDM 



Prediction of therapeutic response

With Pharmacogenetics?



Serotonin Transporter 
Polymorphism

• 44-bp Ins/Del in promoter
– Long-Variant: 

Higher Expression Heils et al., J Neurochem 1996

– Associations with depression, alcoholism

• Antidepressant drug response (SSRIs)
– ll-Genotype: Better response

– Asiatic population: ss-Genotype



Response to SSRIs
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Odds ratio or effect ratio

Rausch, 2002
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STAR*D study: n=1914

• No association between SERT promoter
polymorphism or other SNPs in the
SERT Gene and response to 
citalopram!

Kraft J, Biol Psychiatry 2007:61:734-42



Pharmacogenetic prediction of 
drug response

Complex phenotype: Responder

… hindsight is not foresight!



Intermediate phenotypes for
antidepressant drug response

• Correlation between
antidepressant drug
response and brain
imaging

• Correlation between
SERT polymorphism
and reaction to sad
faces

Chen et al., Biol Psychiatry
2007;62:407–414

Surguladze et al., Genes, Brain
and Behavior (2008) 7: 543–551



Intermediate phenotypes of depression: 
tryptophan depletion



CSF and plasma monoamines and SERT 
genotype

• Homovanillic acid
concentration
depends on 
serotonin
transporter
polymorphism



Plasma monoamines during tryptophan
depletion and SERT genotype

• low inter-day variability
in plasma HVA and L-
tryptophan

• Higher HVA and l-
tryptophan levels in sl
versus ll carriers

• Higher SERT 
expression (mRNA) in ll
vs. sl
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Mood and craving symptoms in alcoholics
and SERT polymorphism

MADRS depression scores
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Other genes involved in 
antidepressant drug response



The HPA axis and antidepressant drug
response

• FKBP5, a 
glucocorticoid
receptor–
regulating
cochaperone

• Rs1360780 C>T
– increased protein

expression, 

– less HPA-axis
hyperactivity

– faster response

Binder et al., Nature Genetics , 2004



Replication of rs1360780 C>T in Berlin 
cohort:
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FKBP5 in cancer: gemcitabine toxicity

Inhibition of FKBP5 led to 
decreased gemcitabine
toxicity/gemcitabine
resistance

Lee L, et al., Cancer Res 2008; 68: 7050-58



Genome-wide screen for biomarkers of 
antidepressant drug response

N= 662 response, and remission in the MARS sample. The highest
genome-wide effect was found for rs6989467 located in the 5’ flanking region
to the CDH17 gene on 8q22.

Ising et al., Archives Gen Psychiatry, in press



Genes associated with antidepressant drug
response

HT-receptor
2A, 6

SERT

DR-D2, 3, 4

G-protein ß; � -
subunit

MAO-A

TPH-1, 2

FKBP5

Association studies

– Lack of independent confirmation

– Sample sizes often too small

– Bias by non-publication of negative study results

– How to derive clinical recommendations from 
retrospective analyses?



From gene to the phenotype of drug
response

Translational Pharmacogenetics

Intermediate
phenotype

Functional 
variant

RNA/Protein 
expression

Complex
phenotype
drug
response
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