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Abstract The aim of this study was to investigate
the effects of paroxetine, a potent inhibitor of CYP2D6, on
the pharmacokinetics of atomoxetine and its two metabo-
lites, 4-hydroxyatomoxetine and N-desmethylatomoxetine,
in different CYP2D6 genotypes. Twenty-six healthy subjects
were recruited and divided into CYP2D6*wt/*wt (*wt=*1 or
*2,n=10), CYP2D6*wt/*10 (n=9), and CYP2D6*10/*10
groups (n=7). In atomoxetine phase, all subjects received
a single oral dose of atomoxetine (20 mg). In paroxetine
phase, after administration of a single oral dose of paroxetine
(20 mg) for six consecutive days, all subjects received a sin-
gle oral dose of atomoxetine with paroxetine. Plasma con-
centrations of atomoxetine and its metabolites were deter-
mined up to 24 h after dosing. During atomoxetine phase,
there were significant differences in C_,, and AUC_,, of
atomoxetine and N-desmethylatomoxetine among three gen-
otype groups, whereas significant differences were not found
in relation to CYP2D6*10 allele after administration of par-
oxetine. AUC ratios of 4-hydroxyatomoxetine and N-des-
methylatomoxetine to atomoxetine were significantly differ-
ent among three genotype groups during atomoxetine phase
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(all, P<0.001), but after paroxetine treatment significant
differences were not found. After paroxetine treatment, AUC
0—24 Of atomoxetine was increased by 2.3-, 1.7-, and 1.3-fold,
in CYP2D6*wt/*wt, CYP2D6*wt/*10, and CYP2D6*10/*10
groups in comparison to atomoxetine phase, respectively.
AUC ratio of 4-hydroxyatomoxetine to atomoxetine in each
group was significantly decreased, whereas AUC ratio of
N-desmethylatomoxetine to atomoxetine significantly
increased after administration of paroxetine. In conclusion,
paroxetine coadministration significantly affected pharma-
cokinetic parameters of atomoxetine and its two metabolites,
4-hydroxyatomoxetine and N-desmethylatomoxetine. When
atomoxetine was administered alone, C,,,, AUC,_,, and
CL/F of atomoxetine were significantly different among the
three CYP2D6 genotype groups. However, after paroxetine
coadministration, no significant differences in these phar-
macokinetic parameters were observed among the CYP2D6
genotype groups.

Keywords Atomoxetine - Paroxetine - CYP2D6 -
Polymorphism - Pharmacokinetics

Introduction

Atomoxetine (ATX) is a highly selective and potent nor-
epinephrine reuptake inhibitor with low affinity for other
noradrenergic receptors or for other neurotransmitter trans-
porters or receptors (Wong et al. 1982; Gehlert et al. 1993).
ATX is a nonstimulant and is indicated to treat attention-
deficit/hyperactivity disorder (ADHD) in children, adoles-
cents, and adults.

After oral administration of ATX, it is rapidly and
completely absorbed and predominantly metabolized
by cytochrome P450 2D6 (CYP2D6) through oxidative
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metabolism (Ring et al. 2002; Sauer et al. 2003). The pri-
mary oxidative metabolite of atomoxetine is 4-hydroxyato-
moxetine (4-HAT) and 4-HAT is subsequently conjugated
forming 4-HAT-O-glucuronide, which is excreted into urine
and feces (Sauer et al. 2003). ATX is also metabolized by
CYP2C19 to minor metabolite of ATX, N-desmethylato-
moxetine (NAT) (Ring et al. 2002). It was found that 4-HAT
is a selective inhibitor of the presynaptic norepinephrine
transporter, similar to ATX but NAT appeared to be phar-
macologically inactive relative to ATX (Sauer et al. 2003).
CYP2D6 is one of the highly polymorphic enzymes and pre-
vious studies demonstrated the polymorphic expression of
CYP2D6 had significantly affected the pharmacokinetics of
ATX (Cui et al. 2007; Matsui et al. 2012; Byeon et al. 2015).

Paroxetine is a selective serotonin reuptake inhibitor
(SSRI) and is clinically used to treat depression and other
mental illnesses. Paroxetine is almost completely absorbed
and undergoes extensive first pass metabolism (Heydorn
1999). CYP2D6 is predominantly involved in the metabo-
lism of paroxetine and it has been shown that paroxetine
is a potent CYP2D6 inhibitor and inhibits the activity of
CYP2D6 in a concentration-dependent manner (Crewe et al.
1992; Sindrup et al. 1992; Jeppesen et al. 1996).

Thus, we intended to investigate the effects of parox-
etine on the pharmacokinetic parameters of ATX and its
two metabolites, 4-HAT and NAT, in relation to CYP2D6
genotype status.

Materials and methods
Subjects

Twenty-six healthy subjects who genotyped as
CYP2C19%*1/*%1 (24 males and 2 females) participated in
this study and they were divided into three different groups:
CYP2D6*wt/*wt (*wt=*1 or *2, n=10), CYP2D6*wt/*10
(n=9), and CYP2D6*10/*10 (n="7T). The variant alleles for
CYP2CI19 (CYP2C19%*2, CYP2C19*3, and CYP2C19%*17)
and the variant alleles for CYP2D6, CYP2D6*2 and
CYP2D6*10 were identified using polymerase chain reac-
tion-restriction fragment length polymorphisms (PCR-
RFLP) and CYP2D6*5 and gene duplication (*XN) were
identified using long-PCR method, as previously described
(Desta et al. 2002; Sim et al. 2006; Byeon et al. 2018c).
All subjects were asked to abstain from taking other medi-
cations, caffeine, grapefruit products, alcoholic beverages,
and any products that can affect the results of the study and
smoking for at least 1 week before and throughout the study
period. Each subject was confirmed to be healthy before par-
ticipating in the study by checking their medical histories,
physical examinations, and routine laboratory tests (blood
chemistry, hematology, and urine analysis). All participants

provided verbal and written informed consent before enroll-
ment to the study. The present study was conducted accord-
ing to the guidelines of the Declaration of Helsinki and the
protocol and informed consent document was approved by
the institutional ethics committee of the School of Pharmacy,
Sungkyunkwan University, Suwon, Republic of Korea.

Study design

This was an open-label, two-period study. During the ato-
moxetine phase with atomoxetine alone, two capsules of
10 mg atomoxetine (Strattera®, Eli Lilly and Company,
Seoul, Korea) were administered to all subjects with 240 mL
of water after an overnight fast. During the paroxetine phase
with atomoxetine and paroxetine coadministration, each
subject received a single oral dose of 20 mg paroxetine
(Seroxat®, Handok Pharm., Seoul, Korea) once a day for
six consecutive days. On day 7, an oral dose of atomoxetine
(20 mg) was coadministered with paroxetine (20 mg) to all
participants with 240 mL of water. During each study, all
participants maintained fasting and standard meals were pro-
vided at 4 h and 10 h after administration of atomoxetine.
Venous blood samples (7 mL) were taken in heparinized
tubes before and at 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, and
24 h after administration of atomoxetine during each study.
Blood samples were centrifuged at 3,000 rpm for 10 min and
the plasma fractions were kept at -70°C until needed.

Analysis of ATX, 4-HAT and NAT

Plasma concentrations of ATX, 4-HAT, and NAT were
determined by employing high performance liquid chro-
matography-tandem mass spectrometry (HPLC-MS/MS)
analytical method developed in our laboratory (Choi et al.
2012b, 2013).

The lower limit of quantifications of ATX, 4-HAT, and
NAT were 1 ng/mL, 0.05 ng/mL, and 0.1 ng/mL, respec-
tively. The calibration curves of ATX, 4-HAT, and NAT
were linear over the range of 1-750, 0.05-20, and 0.1-20 ng/
mL, respectively. The intraday and interday precisions were
less than 6.8 and 9.6% for ATX, 5.3 and 7.4% for 4-HAT,
and 7.5 and 7.8% for NAT.

Pharmacokinetic analysis

Noncompartmental methods with the BA Calc 2007 analy-
sis program (KFDA, Seoul, Korea) was used to estimate
the pharmacokinetic parameters of ATX, 4-HAT, and NAT.
The peak plasma concentration (C,,,) and time to reach
Crax (tmax) Were obtained from the observed values. The
area under the plasma concentration-time curve (AUC) was
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calculated by the trapezoidal rule. AUC ratio was calculated
as the AUC,_,, (nM h) of 4-HAT and NAT divided by the
AUC_,, (nM h) of ATX. The elimination rate constant (k,)
was estimated from the least squares regression slope of the
terminal plasma concentration. The AUC from 0 to infinity
(AUC,_,) was calculated as AUC,,_ = AUC+ C/k,, where
C, is the last plasma concentration measured. The half-life
(t,,») was calculated as In 2/k, and the apparent oral clear-
ance (CL/F) of atomoxetine was calculated as CL/F = dose/
AUC_-

Statistical analysis

All pharmacokinetic data are expressed as the mean + SD,
except for t,,,  and t_, is expressed as median value
(range). One-way analysis of variance with Bonferroni’s
t-test or Kruskal-Wallis one-way analysis of variance with
Mann—Whitney rank-sum test were used to compare differ-
ences in pharmacokinetic parameters between the genotype
groups after normality and equal variance tests. Two-sided
paired #-tests or Wilcoxon signed-rank sum tests were used
for comparisons of pharmacokinetic parameters of ATX
with and without paroxetine treatment. Data were analyzed
using the statistical program SigmaPlot® (version 12.0, Sys-
tat Software Inc., Chicago, IL, USA). A P-value <0.05 was
considered statistically significant.

Results

None of the subjects experienced undesirable symptoms
and/or signs during the study and demographic character-
istics of the three CYP2D6 genotype groups did not differ
significantly (Table 1).

Plasma concentration-time curves of ATX, 4-HAT, and
NAT in relation to CYP2D6*10 allele are shown in Fig. 1,
and pharmacokinetic parameters of each analyte are summa-
rized in Table 2. In atomoxetine phase, C,,, and AUC,,_,, of
ATX and NAT were significantly different among different
CYP2D6 genotype groups, whereas those of 4-HAT were
not significantly different among different CYP2D6 genotype
groups.

After administration of paroxetine, in CYP2D6*wt/*wt
group, C,,, and AUC,_,, of ATX were 2.3- and 9.8-fold
higher than those in atomoxetine phase (all, P <0.001).

Significant differences were also found in C,, and AUC
0—24 of 4-HAT and NAT and paroxetine treatment prolonged
of NAT by 9.7-fold (P <0.01). In CYP2D6*wt/*10
group, C_ .. of ATX, 4-HAT and NAT were significantly
higher and t,,, of NAT was prolonged by 3.6-fold after par-
oxetine treatment (P <0.001). In CYP2D6*10/*10 group,
paroxetine treatment increased C,,,, and AUC,_,, of ATX
by 1.3- (P <0.05) and 2.9-fold (P <0.01), respectively, and
Cax and AUC,_,, of 4-HAT and NAT were also signifi-
cantly changed.

AUC ratio of 4-HAT and NAT to ATX was significantly
different in relation to CYP2D6*10 allele (all, P <0.001)
after administration of atomoxetine alone, whereas there
were no significant differences among three different
groups after paroxetine treatment. Paroxetine treatment
decreased the AUC ratio of 4-HAT to ATX by 93% in
CYP2D6*wt/*wt group, 77% in CYP2D6*wt/*10 group, and
71% in CYP2D6*10/*10 group. Conversely, AUC ratio of
NAT to ATX was increased by 3.1-fold in CYP2D6*wt/*wt
group, 2.2-fold in CYP2D6*wt/*10 group, and 1.5-fold in
CYP2D6*10/*10 group.

When atomoxetine was administered alone, the AUC,
Ciax> and CL/F of plasma atomoxetine showed significant
differences depending on the CYP2D6 genotype, but when
atomoxetine was administered with paroxetine, plasma ato-
moxetine AUC, C,,,,, and CL/F were not different in the
three CYP2D6 genotypes (Fig. 2).

tmax

Discussion

ADHD is the most common neurobehavioural disorder of
childhood and it can persist into adulthood in 10-60% of
cases (Spencer et al. 1996; Swanson et al. 1998; Pary et al.
2002). ATX is the first nonstimulant agent approved by
the US Food and Drug Administration to treat ADHD and
CYP2D6 is primarily involved in the oxidative metabolism
of ATX (Ring et al. 2002; Sauer et al. 2003).

The disposition of the drug in the body is greatly affected
by the activity of the drug metabolizing enzymes. Also,
since drug metabolizing enzymes are genetically very poly-
morphic, many studies have been conducted to investigate
the effects of genetic variants of drug metabolizing enzymes
on the pharmacokinetics of clinically used drugs (Choi et al.

Table 1 Demographics of

R Parameters CYP2DO6*wt/*wt CYP2D6*wt/*10 CYP2D6*10/%10 P value
subjects (*wt=*1 or *2, n=10) (n=9) (n=7)
Age (years) 220+1.8 232+1.4 227+19 0.300
Height (cm) 171.5+3.6 174.8+4.4 168.9+8.8 0.132
BMI (kg/m?) 21.8+1.8 213+1.3 214+1.6 0.761
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Fig. 1 Plasma concentration-time profiles for atomoxetine (ATX), 4-hydroxyatomoxetine (4-HAT), and N-desmethylatomoxetine (NAT) dur-
ing atomoxetine phase and paroxetine phase in CYP2D6*wt/*wt (*wt=*I or *2, n=10), CYP2D6*wt/*10 (n=9), and CYP2D6*10/%10 (n=17)
groups. Each value represents the mean+SD. The data during atomoxetine phase and paroxetine phase are indicated as open blue circles and

closed red circles, respectively

2014; Lee et al. 2014, 2016, 2018; Kim et al. 2017, 2018a;
Byeon et al. 2018a, b, d, 2019).

CYP2D6 is a highly polymorphic drug metabolizing
enzyme and genetic polymorphisms of CYP2D6 show
interethnic differences; CYP2D6*3 and CYP2D6%*4 alleles
are common in Caucasians, whereas CYP2D6*10 allele is
more prevalent in Asians (Teh and Bertilsson 2012; Byeon
et al. 2018c). CYP2D6*10 (rs1065852) allele, which leads
to a p.Pro34Ser substitution, results in an unstable enzyme
with reduced substrate affinity and comprises at least 50%
of all CYP2D6 alleles in Asians, which is approximately
10-fold higher than that in Caucasians (Choi et al. 2012a;
Teh and Bertilsson 2012; Byeon et al. 2018c). It implies
that CYP2D6 genetic polymorphism can affect the plasma
exposure of ATX and previous studies have been shown
that CYP2D6*10/*10 genotype had significant effects on
the pharmacokinetics of ATX (Cui et al. 2007; Matsui

et al. 2012; Byeon et al. 2015). ATX is also metabolized
by CYP2C19 to NAT, which is a minor metabolite of ATX.
CYP2C19 is one of the polymorphic enzymes and it has
been found that CYP2C19 genetic polymorphisms can affect
the plasma exposure of ATX (Choi et al. 2014). Thus, in this
study, subjects genotyped as CYP2C19*1/*] were recruited
to exclude the effects of CYP2C19 genetic polymorphism,
and they were classified into three groups in relation to
CYP2D6*10 allele.

Patients with ADHD are at increased risk for various
comorbidities, including depression (Munir et al. 1987, Ato-
moxetine ADHD and Comorbid MDD Study Group et al.
2007). SSRIs are widely used to treat anxiety disorders and
major depression and in vitro paroxetine was the most potent
SSRI at inhibiting the CYP2D6-catalysed oxidation of spar-
teine (Crewe et al. 1992; Sindrup et al. 1992). Belle et al.
(2002) reported that steady-state ATX plasma concentrations
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Table 2 Pharmacokinetic parameters of atomoxetine (ATX), 4-hydroxyatomoxetine (4-HAT), and N-desmethylatomoxetine (NAT) after a single
oral dose of atomoxetine during atomoxetine or paroxetine phase in three different CYP2D6 genotype groups

Variable Study CYP2D6*wt/*wt CYP2D6*wt/*10 CYP2D6*10/%10 P value
(*wr=*] or *2, n=10) (n=9) (n=7)
ATX
C,p.x (ng/mL) ATX alone 158.9+48.3 210.4+51.9 252.6+61.0%* 0.005
With paroxetine 369.6 + 82.3%# 358.2+87.9" 335.7+102.2* 0.747
tae () ATX alone 0.5 (0.5-2.5) 0.5 (0.5-1.5) 1.0 (0.5-1.5) 0.393
With paroxetine 1.0 (0.5-8.0) 1.5 (0.5-6.0) 1.5 (0.5-6.0) 0.987
AUC,_,, (ng h/mL) ATX alone 497.7+104.6 856.0+£217.2%* 1527.0 + 447 2454598 <0.001
With paroxetine 4879.6 + 1492.0# 4043.7 +1298.1% 4256.0 +1722.3% 0.461
4-HAT
Crax (ng/mL) ATX alone 1.8+0.6 1.5+0.7 1.5+0.6 0.556
With paroxetine 0.5 +0.2%# 0.7 +0.5" 0.7 +0.2%# 0.200
e () ATX alone 1.2 (1.0-2.5) 1.3 (1.0-2.0) 1.4 (1.0-2.0) 0.279
With paroxetine 2.9 (1.0-12.0) 1.7 (1.0-3.0) 1.4 (1.0-3.0) 0.413
AUC,_,, (ng h/mL) ATX alone 10.8+4.6 99+29 13.3+42 0.118
With paroxetine 7.0+2.2% 7.9+3.3 9.1+2.8" 0.300
NAT
Cppox (ng/mL) ATX alone 3.8+1.6 59+1.6 10.1£3.2%#% <0.001
With paroxetine 39.0+ 152 35.9+15.8% 33.0+12.8% 0.707
ta () ATX alone 1.2 (1.0-2.5) 2.9 (1.0-6.0) 6.9 (6.0-12.0)%+*5 <0.001
With paroxetine 11.6 (8.0-12.0y* 10.4 (6.0-12.0)** 10.0 (6.0-12.0) 0.271
AUC,_,, (ng h/mL) ATX alone 24.5+10.5 56.3+23.5 144.5 + 62 4%%+55 <0.001
With paroxetine 682.1+256.7" 611.7 +280.4% 587.7 +248.0" 0.738
AUC ratio
4-HAT/ATX (x1073) ATX alone 20.0+5.2 11.8+5.3™ 8.4+ 1.9k <0.001
With paroxetine 1.440.3%# 2.7+3.3% 2.4+1.5" 0.265
NAT/ATX (x 107) ATX alone 53.7+23.1 68.1+15.7 97.3+19.8%% <0.001
With paroxetine 167.0 +78.6"## 148.8 +49.5%# 1452 + 8.2 0.692

Data are shown as arithmetic mean =+ SD, except for t .. t

max*® "max

is expressed as median (range). AUC ratio is calculated as the AUC_,, (nM h) of

4-HAT and NAT divided by the AUC,,_,, (nM h) of ATX. **P <0.05, **P <0.01, and ***P <0.001, compared with CYP2D6*wt/*wt group dur-
ing atomoxetine phase or paroxetine phase. P <0.05, 5P <0.01, and ¥*P <0.001, compared with CYP2D6*wit/*10 group during atomoxetine
phase or paroxetine phase. *P <0.05, #P <0.01, and **P <0.001, compared with atomoxetine phase. AUC,_,,, area under the concentration-

time curve from 0 to 24 h; C maximum plasma concentration; t,

max® max>

were higher after coadministration with paroxetine in
CYP2D6 extensive metabolizers. In this study, paroxetine
treatment increased the steady-state C,,,, AUC,_,, and t;),
of ATX by approximately 3.5-, 6.5-, and 2.5-fold, respec-
tively. Although the effect of paroxetine treatment on the
pharmacokinetics of 4-HAT could not be quantified in this
study, steady-state C,, and AUC,_,, of NAT were 15.5-
and 21.0-fold higher, respectively, and t,,, of NAT was
significantly increased after administration of paroxetine.
Based on such drug interaction, we used 20 mg of ATX
rather than the usual adult starting dose of 40 mg/d in order
to avoid any potential adverse effects of ATX from the potent
CYP2D6 inhibition of paroxetine. Our study showed drug
interaction of ATX with paroxetine in relation to CYP2D6
genotype status. During administration of ATX alone, the
pharmacokinetics of ATX was significantly different among

@ Springer

time to reach C

max

three different genotype groups like previous studies (Cui
et al. 2007; Matsui et al. 2012; Byeon et al. 2015); C,,.«
and AUC,,_,, of ATX in CYP2D6*10/*10 group were 1.6-
and 3.0-fold higher than those in CYP2D6*wt/*wt group,
respectively. C,,, and AUC,_,, of NAT in CYP2D6*10/*10
were significantly higher than those in CYP2D6*wt/*wt and
CYP2D6*wt/*10 group, although no significant change was
found in the pharmacokinetic parameters of 4-HAT in rela-
tion to CYP2D6*10 allele. It is speculated that the pharma-
cokinetics of 4-HAT might be largely affected by uridine
diphosphate glucuronosyltransferases (UGTs) as 4-HAT is
subsequently conjugated by UGTs to form 4-HAT-0O-glu-
curonide (Sauer et al. 2003), resulting in very low plasma
concentrations of 4-HAT in human plasma after ATX treat-
ment. In addition, 4-HAT is equipotent to ATX (Sauer et al.
2003) but it is speculated that 4-HAT may have little impact
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Fig. 2 Individual values for the area under plasma concentration-time curves from time O to 24 h and the maximum plasma concentration
of atomoxetine during atomoxetine phase and paroxetine phase in CYP2D6*wit/*wt (*wt=*] or *2, n=10), CYP2D6*wt/*10 (n=9), and
CYP2D6*10/%10 (n="T) groups. The three genotype groups were compared by one-way ANOVA. The horizontal line indicates the mean of indi-
vidual values. *P <0.05, ¥*P <0.01, and ***P <0.001, compared between two groups. N.S, not significant

on clinical response due to very low plasma concentrations
of 4-HAT.

During paroxetine phase, when all subjects received oral
dose of atomoxetine with paroxetine, there were no signifi-
cant differences in the pharmacokinetic parameters of ATX,
4-HAT, and NAT in relation to CYP2D6 genotype status.
This suggested that administration of paroxetine, a potent
CYPD6 inhibitor, makes the plasma exposure of ATX in
CYP2D6*wt/*wt subjects similar to that in CYP2D6*10/*10
subjects who have functional but has decreased CYP2D6
activity. Due to relatively shorter plasma sampling time,
AUC from O to infinity could not be calculated during par-
oxetine phase. C,,, and AUC,_,, of ATX in paroxetine
phase was increased compared with atomoxetine phase
in three different groups: 2.3-fold and 9.8-fold higher in
CYP2D6*wt/*wt group, 1.7-fold and 4.7-fold higher in
CYP2D6*wt/*10 group, and 1.3-fold and 2.9-fold higher in
CYP2D6*10/*%10 group, respectively. C,, of 4-HAT was
significantly decreased by paroxetine treatment, otherwise
Coax AUC 54, and t_, of NAT was increased, suggesting
CYP2D6-mediated biotransformation of ATX was potently
inhibited by paroxetine.

As we did not collet urine sample of each subject, we
calculated the AUC ratio of 4-HAT and NAT to ATX using
plasma concentrations. During atomoxetine phase, AUC
ratio of 4-HAT to ATX in CYP2D6*wt/*wt group was 2.4-
fold higher than that of CYP2D6*10/%10 group, and con-
versely AUC ratio of NAT to ATX in CYP2D6 *wt/*wt group
was 44.8% lower compared with CYP2D6*10/*10 group.
After treatment with paroxetine, no significant change was
found among different three genotype groups and compared
to atomoxetine phase.

There are a few limitations in our study. ATX is pre-
dominantly metabolized by CYP2D6, but when CYP2D6
is not present, other CYP450 isozymes such as CYP2C19,
CYP3A, CYP1A2, CYP2A6, and CYP2EI are capable of
forming 4-HAT at a substantially slower rate (Sauer et al.
2003). Paroxetine is a potent CYP2D6 inhibitor, however, it
does not seem to affect CYP1A2, CYP2C19, and CYP3A4
(Belle et al. 2002). Thus, genetic polymorphisms of other
CYP450 isozymes could have a little effect on the study
results. Also, Belle et al. (2002) demonstrated coadministra-
tion of ATX with paroxetine to CYP2D6 extensive metabo-
lizers resulted in higher standing heart rate and orthostatic
heart rate changes than predicted based on circulating ATX
concentrations alone. Although we did not evaluate safety
parameters such as heart rate in all subjects in our study,
but based on these results, it is speculated the pharmacody-
namic interaction between ATX and paroxetine could occur
in all three different groups, therefore, further study will be
needed.

In conclusion, the present study evaluated the effect of
paroxetine, a potent CYP2D6 inhibitor, on the pharmacoki-
netic parameters of ATX in relation to CYP2D6*10 allele.
After paroxetine treatment, pharmacokinetic parameters of
ATX and its two metabolites, 4-HAT and NAT, have been
affected significantly. When ATX was administered alone,
Coa AUC 4 and CL/F were significantly different among
the three CYP2D6 genotype groups. However, after parox-
etine coadministration, no significant differences in these
pharmacokinetic parameters were observed among the
CYP2D6 genotype groups.
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