Interaction of Pipamperone Augmentation of Citalopram and Genetic Variables in the Prediction of Antidepressant Response
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Abstract

Background: Individual variability observed in therapeutic response

to antidepressant drug treatment is thought to be -in part- genetically
determined. In a search for genetic predictors of antidepressant response in
1953 patients treated with citalopram (CIT) in the STAR*D trial, McMahon
et al., reported that variation in the gene encoding the serotonin 2,
receptor (5HTR,,) was associated with antidepressant freatment outcome.
Pipamperone (PIP) is an antipsychotic drug that is not available in the US,
but is widely used in Germany, Belgium and other EU countries. PIP is a
highly potent and selective antagonist at the 5-HT,, and D, receptors when

e A randomized, double-blind proof-of-concept study in 165 patients
with moderate to severe MDD showed that the addition of low-
dose PIP (5 mg twice daily [BID]) augmented and accelerated the
antidepressant effect of CIT.

e Patient response is difficult to predict because of the highly
variable rates of efficacy and tolerability to antidepressant drugs
among individuals.

- Contributors to this variability include clinical heterogeneity and
psychophysiological, psychosocial, and genetic factors.

Statistical AII(IIYSES * The SNP associated with T, was the functional Val66Met
polymorphism in the BDNF gene (rs6265). Patients carrying
the Met allele showed an average delay of 2.6 days in their

* A general linear model with T, as the dependent variable was
used to measure the main effect of each SNP and the interaction
between each SNP and the treatment received.

¢ Both genotypic and dominant models were fested, combining
patients who carried the risk allele for a worse response and
noncarriers.

e For 2 significant SNPs, interaction analyses assessed the effect of

carrying both the BDNF (Met/Met or Val/Met) and HTR2A risk

improvement in T, (P=0.005; genotypic model).

Results from the interaction of each SNP with the treatment group

showed that

© 2 SNPs (rs6265 in BDNF and rs7997012 in HTR2A) modified
the mean T, depending on the treatment type (P=0.038 and
P=0.024, respectively).

e Patients who received PIP augmentation and carried the risk
genotypes of both the BDNF and HTR2A SNPs improved 9 days
earlier than patients with the same genotype configuration but
who received CIT alone (Table 2; Figure 2).

Figure 2. Plot of the Time to Reach 50% of the Maximum Decrease in Total
Montgomery-Asberg Depression Rating Scale score (T, ) as a Function of

Treatment Received and Being a Carrier of Beneficial or Risk Genotypes at
Val66Met Variant in BDNF and HTR2A
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the augmentation was 7.7 days on average vs. 4.2 days for the Val/Val
carriers. For carriers of the rs7997012 risk allele, the improvement was
6.6 days, vs 1.6 days for the carriers of the rarer beneficial AA genotype.
CYP2D6 metabolizer status did not have an effect on T, in either treatment
group.

Discussion: Augmentation with PIP led to significant reduction in Ty,
Polymorphisms in BDNF and 5HTR2A, previously reported to be associated
with response to antidepressant treatment, predicted T only in the CIT but
not the PIPCIT group. Improvement of T, with PIP augmentation was much
more pronounced in carriers of the previously defined non response alleles.
This suggests that patients carrying genetic polymorphisms known to be
associated with poorer response to traditional antidepressant drugs would

¢ The onset of antidepressant effect, defined as the time to
reach 50% of the maximum decrease in total MADRS score
(T,,), identified by a population pharmacokinetic (PK)/
pharmacodynamic (PD) model

Genetic Variants and Genotyping

e 25 single nucleotide polymorphisms (SNPs) were selected from
11 genes that were involved in the PK of PIP or CIT (ABCB1 and
CYP2D¢), the PD effects of SSRIs (BDNF, COMT, FKBP5, HTR2A,
and SLC6A4), or the regulation of dopamine transmission (DRD3,
DRD4, and SLC6A3), or were reported to be associated with

o All SNPs were successfully genotyped, with a mean call rate of
98.7%, and all of them were in Hardy-Weinberg equilibrium
(P>0.05).

e There was no significant effect of variants in ABCB1, COMT,
FKBP5, DRD3, DRD4, serotonin and dopamine transporters, the
CRH receptor 1, or the metabolizer status with the onset of the

antidepressant action (Ty).

e Patients who received PIP augmentation and carried the Met risk

allele in BDNF improved in T, by a mean average of 7.7 days
compared with those patients who only received CIT, and by

6.6 days if they were carriers of the G risk allele of rs7997012 in

HTR2A (Table 2). Patients with other genotypes benefited from
the PIP augmentation to a lesser extent (4.3 d earlier response in
the case of BDNF and 1.7 d in the case of HTR2A).

Table 2. Resuls for the 2 Significant SNPs Modifying the Onset of Antidepressant Response in Each Treatment Group

response to CIT treatment.

e Patients carrying the nonresponse alleles for these SNPs
might benefit most from combination therapy with PIP
and CIT.
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