Does the MDR1 C34354T polymorphlsm {Ml,u'ence the

occurrence of nausea and sexual

treatment in the Slovak setting?
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Treatment-resistant depression is a common problem in the treatment of depressive disorder
(DD), with 60-70% of all patients meeting its criteria. It has been hypothesized that genetic
factors contribute to the variability of antidepressant drug efficacy [1]. Additionally, it has been
shown that genetic markers involved in the brain bioavailability of antidepressants and/or toxic
substances seem to be better predictors of clinical response than those related to
antidepressant plasma concentrations [2]. P-glycoprotein (P-gp) is the transmembrane efflux
pump coded by the gene of multidrug resistance 1 (MDR1 or ABCB1), which was initially
discovered as the precursor to a protein associated with failure of cancer chemotherapy. It has
been confirmed that over-expression of MDR1 causes resistance in cultured tumor cells.
Generally, P-gp plays an important role in regulating absorption, distribution, and elimination of
drugs. It is strategically positioned to “barrier localizations”, including blood-brain barrier and
blood-cerebrospinal fluid barrier, and thus modulates the accumulation of different xenobiotics
in the brain [3]. Many drugs have been shown to be P-gp substrates, and P-gp activity may
influence their pharmacokinetic parameters, interactions, and finally therapeutic efficacy, as well
as occurrence of drug side effects [4, 5]. Similarly, many antidepressants interact with P-gp [6].
Some in vitro studies [7] and in vivo studies [8, 9] have also demonstrated the involvement of
paroxetine, as a selective serotonin reuptake inhibitor (SSRI), in P-gp inhibitory activity as well
as a substrate of P-gp. Currently, more than 300 variants in the MDR1 gene have been
reported.

As the prevalence and severity of side effects follow interindividual variations, it is reasonable
to hypothesize a genetic basis for drug tolerability [10]. Several studies have examined the

association between the C3435T polymorphism and risk of adverse clinical events in P-gp
substrates treated patients, but the results were inconsistent (11-14).

Based on earlier published data, we performed a statistical analysis of the association of this
polymorphism with two side effects of paroxetine: nausea and sexual dysfunction (SD) referred
to in the summary of product characteristics as very common (21/10).
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Blood samples were collected from 50 patients: 17 males (34%) and 33 females (66%) aged
from 20 to 61 years) satisfying ICD-10 criteria for DD (first depressive episodes and recurrent
depressive disorder). All cases were of Slovak origin (Caucasians) from different regions of
Eastern Slovakia. Research protocol was approved by ethical committee of P. J. Safarik
University and written informed consent was obtained from each participant prior to inclusion.
Evaluations were made by two independent psychiatrists blind to genetic data Patients were
either drug free or after washout phase of an ineffective antidepressants (three weeks for
fluoxetine and one week for other antidepressants). Paroxetine was administered in
monotherapy at an initial dose of 10-20 mg/day and increased to reach a dose of 40 mg/day
from day 12—-15 until the end of the trial. Concomitant psychotropic drugs were not allowed,
except a low dose of symptomatic benzodiazepine treatment for a minimal duration.

Paroxetine tolerance was assessed through the Utvalg for Kliniske Undersogelser (UKU) rating
scale of side effects at baseline and after 6 weeks of treatment, with a focus on the frequency
of the side effects of nausea and SD.

DNA was extracted from blood lymphocytes using standard methods and screening for MDR1
C3435T polymorphism was performed by restriction fragment length polymorphism (Fig.1).

Figure 1: Electrophoretic patterns for MDR1 (C3435T)

polymorphism evaluated by PCR-RFLP based assay:

¢+ CC genotype (Lane 2), 158 bp (b)

+« CT genotype (Lane 1. 5), 197 and 158 bp (a, b)

« TT genotype (Lane 3, 4) 197 bp (a) 3
¢ M (Marker, 100 bp ladder)

bp = base pairs
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l + We observed a statistically significant association between occurrence of T allele and
absence of SD after 6 weeks of the treatment with paroxetine (Table 1).

Table 1: C3435T genotype and allele frequencies: without SD vs with SD, n=50

13 (43,3%) 21 (30,0%)

49 (70,0%)

1,00 Ref.
17 (56,7%)
2(133%)

20,039 1,03-11.68
3(8,6%)

15 (42.9%)

Ref.

9 (60.0%) ©1,000 LIl 0,15-7.98

4(267%) 17 (48,6%) 10,558 035-23,03
13 (86,7%)
4(267%)

9 (60,0%)

32(914%)
17 (48.6%)
15 (42.9%)

0,629 024-11,0

Ref.

0,205 0,1-1,54

2(133%) 3 (8,6%) 10,558 0,04-2.87

11 (73,3%) 18 (51.4%) %0215 0,1-145

s After exclusion of 16 patients who reported SD also at the beginning of the treatment
(symptom of depression?), we observed the statistically significant association in a
residual sample — all patients with at least one C allele reported after 6 weeks of
treatment with paroxetine the occurrence of SD (Table 2).

Table 2: C3435T genotype and allele frequencies: without SD vs with SD, n=34

8(57,1%) 15 (27,8%) Ref.

6 (42.9%) 39(72,2%) 20,057 1,03-11,68

1(143%) 1.(3,7%) Ref.

6(85,7%) 13 (48,1%) 0,11-40.84

0(0,0%) 13 (48,1%) 50,133 27 0,72-1007

6(85,7%) 26 (96,3%) 0,374 0,24-79.64

0(0,0%) 13 (48,1%) Ref.

6(85,7%) 13 (48,1%) 50,059 0-151

1(143%) 1.(3,7%) 50,133 0-138

7 (100,0%) 14 (51,9%) 50,029* 0-1,38

a= y2.test; b = Fisher exact test; * = significant result; Ref. = reference genotype

«»We observed a statistically significant association between MDR1 C3435T polymorphism of
MDR1 gene and occurrence of SD

+«*In our study, it was present a statistically significant association between occurrence of T
allele and absence of SD after 6 weeks of the treatment with paroxetine

+«» After exclusion of patients who reported SD also at the beginning of the treatment. we
observed the statistically significant association: all patients with at least one C allele
reported after 6 weeks of treatment with paroxetine the occurrence of SD

+«» The occurrence of nausea in our sample was not statistically significant influenced by
I aforementioned polymorphism (statistical data not shown)
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