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Why genes in psychiatry?

The example of pharmacogenetics and 

response to treatment in depression 



WHY PHARMACOGENETICS?

 A clinician presented with a case of depression has to make

a choice among more than 20 available antidepressant

drugs

 Efficacy of each antidepressant is modest on average, the

response varies widely from patient to patient

 Less than half of individuals achieve remission of

symptoms with their first antidepressant

 Pharmacogenetics explores the potential of genetic

measurements to inform the individualized choice of

treatment.

Personalized 

Medicine



The Genome-based Therapeutic 

Drugs for Depression



811

Escitalopram

Nortriptyline

12 weeks

OUTCOMEGENES

Mild/Severe

Depression

SEROTONIN

NORADRENALIN



CANDIDATE GENES



The 5-HTTLPR

moderated the response 

to escitalopram, in 

males treated with 

escitalopram. 

Escitalopram (males)

Nortriptyline (males)



The single marker associations 

explained only a

small proportion of variance in 

response to antidepressants, 

indicating a need for a multivariate 

approach to prediction.



GENE-ENVIRONMENT

INTERACTION



Stressful life events  predict a 

better response to 

escitalopram but had no effect 

on response to nortriptyline. 

The 5-HTTLPR modified these 

effects. 



GWAS



Drug-specific analyses revealed a 

genome-wide significant 

association between marker 

rs2500535 in the uronyl 2-

sulphotransferase gene and 

response to nortriptyline. 

BUT NOT REPLICATED 

LATER



GWAS: INCREASING POWER



The NEWMEDS consortium, an 

academia industry partnership, 

assembled a database of over 2,000 

European-ancestry individuals with 

major depressive disorder

No single common 

genetic variant was 

associated with 

antidepressant 

response at a clinically 

relevant level in a 

European-ancestry 

cohort



GWAS: INCREASING POWER

META-ANALYSIS



Despite increased statistical power no 

reliable predictors of antidepressant 

treatment outcome were found.

Modest evidence that common genetic 

variation contributes to individual 

differences in antidepressant response.



USING PATTERN OF RESPONSE: 

INCREASING POWER BY BETTER

DEFINE PHENOTYPE



No SNPs met the threshold for genome-

wide significance. 



The absence of pharmacogenetic associations 

with clinically meaningful effect suggests 

that common genetic variation is not ready 

to inform personalization of treatment for 

depression.



PERSPECTIVES: EPIGENETICS



Epigenetics

«Any potentially inheritable change that might alter the expression of a 

gene without any direct modification of the nucleotide sequence in the 

DNA» 

CpG sites

McGowan and Szyf 2010
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PERSPECTIVES: BIG BIG NUMBERS



Psychiatric GWAS 

Consortium 

(PGC) and Polygenic 

risk scores (PRS) 



PRS

Polygenic risk scores (PRS) capture in a single 

variable the additive effect of SNP alleles across 

the genome

PRS are constructed from multiple SNPs with 

lower evidence of association, with the 

assumption that genetic markers that do not 

meet the genome-wide significance threshold 

might have good predictive power when they are 

considered collectively.

Dudbridge, 2013 













Stringer et al. 2014 Schiz. Res.

Predicting bipolar disorder (BD), type-1 diabetes (T1D), Crohn's

disease (CD), rheumatoid arthritis (RA), and type-2 diabetes

(T2D) from a polygenic score for schizophrania from the results

from the PGC.



van Scheltinga et al 2013

Using the PGS to predict total brain volume and disease status



Walton et al 2014

Using the results from PGRS to predict 

neural inefficiency in the left dorsolateral

prefrontal cortex



COMMERCIAL PHARMACOGENETIC TESTS?

Hall-Flavin et al. 2013; Winner  et al. 2015; Altar et al 2015



COMMERCIAL PHARMACOGENETIC TESTS?

 Based on algorithm that 

is not public and not tested 

by independent researchers

 50 alleles in :

SLC6A4, HTR2A, CYP2D6, 

CYP2C19, CYP2C9, CYP1A2

 Three categories of patients
 The ‘red’ group (‘use with caution and frequent monitoring’)

 The yellow (‘use with caution’) 

 The green group (‘use as directed’) 

 Report that provides prescribing options for 99% of all FDA-approved 
antidepressant

 Improve response and remission rates and reduce total medication cost of 
$1035.60 over 1 year

Hall-Flavin et al. 2013; Winner  et al. 2015; Altar et al 2015



CONCLUSIONS

 Multiple common variants are at play in the 

variability in antidepressant response 

 Studies to date failed to identify these variants 

(possibly due to the lack of power of current 

pharmacogenetic studies) 

 Polygenic scores should help identify these common 

variants and help clinicians to chose between 

therapeutic options (big big number needed)
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