
  

 

 

 

 

 

 

 

 

 

The ABCB1 gene and the blood-brain barrier 

P-glycoprotein (P-gp) is encoded by the ABCB1 gene and 
expressed at the luminal membrane of brain capillary endothelial 
cells. It acts as transporter molecule preventing transport of 
many substances, foremost those that are recognized as 
exogenous or foreign to the body. If a substance binds to P-gp, 
it is called a substrate which is actively transported across the cell 
membrane back into the blood vessels. Transgenic mice where 
the ABCB1 gene was deleted are unable to synthesize P-gp. 
Comparison of these mice with normal controls revealed the 
prominent role of P-gp in the penetrance of common 
antidepressants into the brain. In fact, around 70 % of all 
antidepressants are P-gp substrates (see table, p2). 

 
Discovery of the relationship between ABCB1 gene 
variants and treatment outcome 

A clinical study of the Max Planck Institute of Psychiatry was the 
first that showed that ABCB1 polymorphisms may determine 
remission rates in patients with depression treated with 
antidepressants.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 1.  C-allele carriers of the ABCB1 polymorphism rs 2032583 showed 
significantly higher remission rates than allele non-carriers provided they 
were treated with P-gp substrates at standard dosages (Uhr et al., 2008) 

 

 

 

 

 

 

 

 

 

 

 

Carriers of the C-allele (rs 2032583) that is present in about 25 
% patients had higher remission rates than non-carriers when 
treated with a P-gp substrate (Fig.1). When patients were 
treated with an antidepressant that is not recognized by P-gp, 
i.e. a non-substrate, the ABCB1 genotype had no influence upon 
treatment outcome. The effect size for remission after 6 weeks 
treatment with an antidepressant that is a P-gp-substrate, as 
measured as odds ratio, was as high as 4.59, which reflects a 
substantial effect. 

 

Replication of the effect of ABCB1 gene variants 
upon treatment outcome 

The original finding that the ABCB1 genotype influences 
antidepressant efficacy is meanwhile widely replicated: A clinical 
study at Stanford University showed that chronically depressed 
patients carrying the beneficial allele that were treated with P-
gp substrates had a much more pronounced reduction of 
depressive symptoms (Sarginson et al., 2010; Fig. 2). 

 

 

 

 

 

 

 

 

 

Fig. 2. Allele carriers (rs2032583) treated with P-gp substrates at standard 

dosages responded better than allele non-carriers (Sarginson et al. 2010) 

At the University of Melbourne, Australia, researchers showed 
that depending on ABCB1 genotype different P-gp dosages 
were required to achieve remission (Singh et al., 2012; Fig.3) 

The ABCB1-Test – Pioneering Personalized Depression Therapy 

Study Situation 
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Fig. 3. The TT-genotype of the ABCB1-polymorphisms rs1045642 was 
associated with lower dosages of the P-gp substrate escitalopram needed for 
remission than the CC/CT-genotype (Singh et al., 2012) 
 

ABCB1 genotype and treatment success –                              
a meta-analysis 

A host of clinical studies corroborates the important role of 
different ABCB1 gene variants, whereas some studies were 
unable to replicate. A meta-analysis proved if the effect of 
ABCB1 sequence variants upon remission rates of patients with 
depression treated with antidepressants would stand firm a 
verification across all published studies. A nominal significant 
relationship (p < 0.035) between the ABCB1 sequence variant 
rs2032583 and clinical response to P-gp substrates across all 
studies comprising 2037 patients could be confirmed. Among 
485 inpatients, where drug adherence and co-medication are 
much better controlled than among outpatients the relationship 
between ABCB1 genotype and clinical outcome withstood the 
Bonferroni correction (p = 1,5 x 10-5). Across all studies it was 
confirmed that, on average, allele-carriers, when treated with P-
gp substrates had a higher chance of beneficial clinical outcome. 

 

Clinical validation of the ABCB1 test 

Based on these findings the ABCB1-test was implemented at the 
Max Planck Institute of Psychiatry into the treatment routine of 
patients after admission. 

Remission rates of tested vs. untested patients                                                               

                                                                                                     

A retrospective analysis compared treatment courses of ABCB1 
tested and ABCB1 untested patients. Only the latter enabled 
the attending physician to adjust medication to the 
recommendation provided by the test result. Irrespective of 
ABCB1 genotype those that were initially tested had better 
treatment outcomes, specifically higher remission rates (Fig. 4). 

 

Overview of P-gp substrates and non substrates 

The majority of common antidepressants are P-gp substrates. 
Their concentration in brain tissue is determined by the ABCB1 
genotype. In case the P-gp works efficient we conclude that less 
antidepressant is able to pass the blood-brain barrier providing 
lower drug concentrations in brain tissue which may result in 
many cases in too low drug exposure preventing efficacy. Those 
patients would benefit from higher dosages reaching plasma 
antidepressant levels that are sufficiently high to overcome the 
blood-brain barrier. However, patients with less efficient P-gp 
function would be at risk for adverse effects at such high plasma 
antidepressant levels. Therefore, the ABCB1 test helps to prevent 
overdose. 

Substrates of the P-gp Non-substrates of the P-gp 

Paroxetine Fluoxetine 

Citalopram Mirtazapine 

Escitalopram Agomelatine 

Venlafaxine Bupropione 

Amitriptyline Trazodone 

Amitriptyline oxide Lamotrigine 

Nortriptyline  

Trimipramine  

Sertraline  

Vortioxetine  

Levomilnacipran  

Vilazodone  

Hypericum  

              Duloxetine - weak 
 

ABCB1 test at a glance 

           The ABCB1 test enables to predict which antidepressants  
           should be preferred for treatment of the individual  
           patient. 

           The test result comprises recommendations for choice  
           and dosage of antidepressants as well as supporting  
           measures. An ABCB1 test guided treatment optimizes  
           the clinical result, may shorten duration of depressive  
           episode and improves chances for clinical remission. 

           Further information can be found at  

         www.abcb1-test.com 

Fig. 4. Patients whose 
ABCB1 test result was           
known to the attending        
physician at the Max             
Planck Institute of                  
Psychiatry had higher            
remission rates at                  
discharge. Those patients   
that were not tested and       
could therefore not               
treated according to the   
test result had lower              
remission rates at the time    
of discharge (Breitenstein 
et al., 2014). 


