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Abstract

Background and Objective Vixotrigine is a voltage- and use-dependent sodium channel blocker in development for neu-
ropathic pain management. This study evaluated the effect of coadministration of vixotrigine (metabolized primarily via
uridine diphosphate-glucuronosyltransferases) and an oral contraceptive containing ethinyl estradiol (uridine diphosphate-
glucuronosyltransferase inducer) and levonorgestrel on the pharmacokinetics and safety of all three compounds.

Methods In this phase I, open-label, fixed-sequence, multiple-dose study, 36 healthy women received oral vixotrigine 150 mg
three times daily for 6 days and once on day 7. This was followed by a washout period, days 8—11. The oral contraceptive
was administered alone on days 12-25 and with vixotrigine 150 mg three times daily on days 26—32. Serial blood samples
were collected for pharmacokinetic analysis. Safety was assessed.

Results The geometric least-squares mean ratios (90% confidence intervals) for the area under the concentration-time curve
over 8 h and maximum concentration of vixotrigine co-administered with an oral contraceptive vs vixotrigine alone were
0.85 (0.82-0.89) and 0.91 (0.87-0.96), respectively. The geometric least-squares mean ratios (90% confidence interval) for
area under the concentration-time curve over 24 h and maximum concentration of ethinyl estradiol with vixotrigine vs ethinyl
estradiol alone were 0.94 (0.91-0.97) and 0.89 (0.84-0.94), respectively; the ratios for levonorgestrel with vixotrigine vs
levonorgestrel alone were 1.06 (0.98—1.16) and 1.05 (0.98-1.13), respectively. No adverse events occurring with vixotrigine
alone were deemed related to the study drug by the investigators.

Conclusions Coadministration of vixotrigine and an oral contraceptive containing ethinyl estradiol and levonorgestrel had
no clinically relevant effect on exposure of all three compounds.

Trial Registration ClinicalTrials.gov registration number: NCT03324685 (registered 25 October, 2017).

fifth cranial nerve [1]. The incidence of TN has a range from
8.0 to 28.9 per 100,000 person-years and prevalence is esti-
mated to be between 0.03% and 0.3% [2, 3]. The pain of TN
can be severe in intensity and triggered by ordinary activities
including talking, chewing, eating, and the brushing of teeth
[4]. Although patients with TN experience periods of remis-
sion, up to half have continuous or nearly continuous pain

1 Introduction

Trigeminal neuralgia (TN) is a rare, chronic neuropathic
pain condition characterized by sudden and unilateral severe,
brief, stabbing recurrent pain in one or more branches of the
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between attacks [4, 5]. Treatment options for TN are limited;
carbamazepine, a sodium channel blocker, is recommended
as a first-line treatment for pain control in patients with TN
[6, 7], but has a problematic safety and tolerability profile
that includes tiredness, sleepiness, concentration difficulties,
dizziness, liver damage, and cognitive impairment [7—-12].
Patients may require invasive surgical options. Moreover,
with a longer duration, TN may become more severe and
increasingly intractable to treatment [7], indicating a need
for drugs with better efficacy and safety profiles.
Vixotrigine (formerly GSK1014802, CNV 1014802,
raxatrigine, BIIBO74) is a voltage- and use-dependent
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Vixotrigine, in development for neuropathic pain man-
agement, is primarily metabolized via uridine diphos-
phate-glucuronosyltransferases (UGTs). Many oral
contraceptives contain ethinyl estradiol (a UGT inducer).
The effect of coadministration of vixotrigine and ethinyl
estradiol-based oral contraceptives on the pharmacoki-
netics and safety of vixotrigine and the oral contracep-
tive’s components is unknown.

This study’s findings demonstrate that coadministra-
tion of vixotrigine and an oral contraceptive containing
ethinyl estradiol has no clinically relevant effects on the
exposure or safety of vixotrigine or an oral contracep-
tive’s components.

Women who use an ethinyl estradiol-based oral contra-

ceptive can participate in clinical trials of vixotrigine or
receive vixotrigine as treatment without changing their

contraception method.

sodium (Nav) channel blocker that is in development for
the treatment of TN and other neuropathic pain condi-
tions (NCT03339336, NCT04106050, NCT03070132,
NCT03637387) [13, 14]. Preclinical data have shown that
vixotrigine has higher potency and more profound state- and
use-dependent inhibition than carbamazepine across Nav
channels (data on file, Biogen). The pharmacokinetics of vix-
otrigine has been well characterized [14-21]. Previous stud-
ies have showed that vixotrigine is rapidly absorbed, with
maximum plasma concentrations attained approximately 2 h
post-dose, and has moderate-to-extensive tissue distribution
[17, 18, 20]. The elimination half-life of vixotrigine at single
doses of 75-825 mg has been found to be approximately
11 h [18]. In general, the maximum concentration (C,,,,)
and area under the concentration-time curve (AUC) from
time zero to infinity increased in an approximately dose—pro-
portional manner after a single dose (10-825 mg) and multi-
ple doses (150—400 mg) [17, 18]. Vixotrigine is metabolized
primarily via uridine diphosphate-glucuronosyltransferases
(UGTs), and cytochrome P450 enzymes play only a minor
role in its metabolism [16, 19]. The major metabolite of
vixotrigine is M13, which is formed by N-carbamoyl glucu-
ronidation of the pyrrolidine ring and represents, on a molar
basis, ~40% of the administered vixotrigine dose excreted
in urine [16]. Minor metabolites include M14 (formed by
amide hydrolysis) and M 16 (formed by oxidation of M14),
which comprise 24% and < 1%, respectively, of the dose
excreted in urine [16].
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Oral contraceptives are among the most common forms
of contraception; approximately 13% and 27-30% of women
aged 15-49 years in the USA and Europe, respectively,
choose this method for pregnancy prevention [22-24]. Oral
contraceptives may also be prescribed for non-contraceptive
purposes including control of menstrual irregularities, treat-
ment of dysmenorrhea, premenstrual syndrome, acne, and
prevention of endometrial, ovarian, and colorectal cancer
[25]. Vixotrigine has the potential to be administered to
women receiving concomitant oral contraceptives contain-
ing ethinyl estradiol in phase III trials or in the clinical set-
ting, particularly in light of the higher prevalence of TN
(at least twofold) in women compared with men and the
fact that approximately one-third of women with TN are
15-44 years of age [26, 27]. Because ethinyl estradiol is a
known UGT inducer [28, 29], it is important to evaluate the
potential for drug—drug interactions of vixotrigine and oral
contraceptives containing ethinyl estradiol. A phase I study
(NCT03324685) was conducted in healthy female volunteers
to evaluate the effect of coadministration of vixotrigine and
an oral contraceptive (ethinyl estradiol and levonorgestrel)
on the pharmacokinetics and overall safety of the three
compounds.

2 Methods
2.1 Participants

This study enrolled healthy female volunteers aged
18-45 years who had a body mass index of 18-32 kg/m>.
Participants who were of childbearing potential were
required to practice effective non-hormonal contraception
during the study and for 5 weeks after their last dose of the
study drug. None of the participants could have received any
immunizations within 30 days before or during the study.
Treatment with an oral, injected, or hormonal contraceptive
or hormonal replacement therapy within 30 days of the start
of the study was prohibited, as was the use of prescription or
over-the-counter oral drugs (except acetaminophen), herbal
supplements (e.g., St. John’s wort), inducers or inhibitors of
UGT or cytochrome P450 enzymes, and monoamine oxidase
inhibitors within 14 days before the start of the study.

2.2 Study Design

This was a phase I, open-label, fixed-sequence, multiple-
dose, single-site study (Covance Clinical Research Unit,
Inc., Daytona Beach, FL, USA). Participants were admin-
istered oral vixotrigine 150 mg (supplied by study sponsor
as 150-mg tablets and stored at <30 °C) three times daily
on days 1-6 and a single 150-mg dose on the morning of
day 7, which was followed by a 5-day washout period (days
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8-11). On day 12, participants received a single dose of the
oral contraceptive (ethinyl estradiol 30 pg and levonorgestrel
150 pg, which are standard doses for contraceptive purposes
[30]; Portia, Pandia Health, Sunnyvale, CA, USA; inactive
tablets removed) and then self-administered the oral con-
traceptive (at the same dose as on day 12) once daily at
approximately the same time on days 13 through 23. Par-
ticipants then returned to the clinic and received a single
morning dose of an oral contraceptive on days 24 and 25.
Vixotrigine 150 mg three times daily was co-administered
with an oral contraceptive on days 26-32 (Fig. 1). Morn-
ing doses of study drugs were administered following 8-h
fasts on days 7, 25, and 32. The selected dosing regimens
for vixotrigine (7 days) and an oral contraceptive (21 days,
including 13 days before pharmacokinetic evaluation) were
sufficient to achieve steady state at 7 days and 1213 days,
respectively, based on the half-lives of vixotrigine (~ 11 h),
ethinyl estradiol (18 h), and levonorgestrel (36 h) [18, 31],
and to evaluate the effects of each agent on the other at the
C,..x that could be observed in the clinic.

max

2.3 Assessments

Blood samples were collected for pharmacokinetic analysis
of vixotrigine and its metabolites (M13, M 14, and M16) on
days 7 and 32 (morning dose) at 0.5 h pre-dose and 0.5, 1,
2,3,4,6, and 8 h post-dose. For each sample, 4 mL of blood
was collected into a K, EDTA tube, gently mixed, and kept
on ice. Within 1 h of collection, samples were centrifuged at
4 °C for 10 min at 1500 G. Plasma was aliquoted equally into
two 2-mL cryovials and stored at — 70 °C. The final sample

on day 32 occurred before the second dose. For pharmacoki-
netic analysis of ethinyl estradiol and levonorgestrel, blood
was collected on days 25 and 32 at 0.5 h before dosing and
0.5,1,2,3,4,6,8, 12, 16, and 24 h post-dose and on days 12
and 24 pre-dose. A pre-dose blood sample was collected on
day 12 to confirm washout from any previous oral contracep-
tive use. Determination of plasma concentrations of all com-
pounds was performed at Covance Bioanalytical Services,
LLC, Indianapolis, IN, USA. The analytical matrix used for
all analyses was K,EDTA plasma. Plasma concentrations of
vixotrigine and its M13, M 14, and M 16 metabolites were
determined using liquid chromatography-tandem mass spec-
trometry after protein precipitation extraction according to
validated analytical methods as described previously [14].
The lower limit of quantification (LLOQ) for vixotrigine
and M13, M 14, and M16 metabolites was 10 ng/mL. Plasma
concentrations of ethinyl estradiol were determined using
liquid-liquid extraction followed by derivatization/liquid
chromatography-tandem mass spectrometry. The vali-
dated range was from 0.0075 to 0.500 ng/mL, and quality
control levels were 0.0075 ng/mL (LLOQ), 0.018 ng/mL,
0.0600 pg/mL, 0.380 ng/mL, and 2.500 ng/mL. The ranges
for relative standard deviation (%RSD) and percent
bias (%bias) for intra-assay precision and accuracy, respec-
tively, were 0.7-6.5% and — 7.9 to — 1.0%. The ranges for
inter-assay %RSD and %bias, respectively, were 2.1-5.5%
and — 5.9 to — 4.5%. Plasma concentrations of levonorg-
estrel were determined with supported-liquid extraction/
liquid chromatography-tandem mass spectrometry. The vali-
dated range was 0.150-10.0 ng/mL, and quality control lev-
els were 0.150 ng/mL (LLOQ), 0.450 ng/mL, 4.50 ng/mL,

Day 7 Day 12 Day 24 Day 25 Day 32
Blood sample Blood sample Blood sample Blood sample Blood sample
collection collection collection collection collection
0-8 h for pre dose only (trough) (0-24 h) 0-8 h for
vixotrigine PK  for OC PK for OC PK for OC PK  vixotrigine PK
0-24 h
Days 811 for OC PK
Washout Days 39-42
| Follow-up
A4 v v v V4
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ll i
Day .11 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 42
A A A
Vixotrigine Vixotrigine
150 mg TID 150 mg TID
days 1-6; QD day 7¢ days 26-32
Clinic Discharge Clinic visit Clinic Discharge
check-in from clinic check-in from clinic
>

OC QD days 12-32

(home dosing days 13-23)

Fig. 1 Study design. & hours, OC oral contraceptive, PK pharmacokinetics, 0D once daily, TID three times daily. *Vixotrigine 150 mg once in

the morning of day 7
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7.50 ng/mL, and 50.0 ng/mL. The ranges for intra-assay
%RSD and %bias, respectively, were 2.7-11.9% and — 4.6 to
12.4%. The ranges for inter-assay %RSD and %bias, respec-
tively, were 6.5-11.2% and 1.3-5.8%.

Blood was also collected for clinical laboratory evalu-
ations. Safety was assessed throughout the study via the
monitoring of adverse events (AEs), clinical laboratory
evaluations (blood and urine collected pre-dose on days 3, 7,
24, and 28), vital sign measurements, 12-lead electrocardio-
grams, and physical examinations. All AEs were described
using MedDRA (Version 20.0).

The primary endpoints included C,,,, and AUC from time
0 to 8 h post-dose (AUCy) for vixotrigine on days 7 and 32,
and C,,,, and AUC from time zero to 24 h post-dose (AUC,,)
for ethinyl estradiol and levonorgestrel on days 25 and 32.
Secondary and other endpoints included AUCg and C,,,,, of
vixotrigine metabolites M13, M 14, and M16 on days 7 and
32, time to reach C,,,, (T, half-life, apparent total plasma
clearance at steady state, and apparent volume of distribu-
tion at steady state for vixotrigine on days 7 and 32 and for

ethinyl estradiol and levonorgestrel on days 25 and 32.
2.4 Pharmacokinetic Analysis

Pharmacokinetic analysis was performed using
noncompartmental methods from Phoenix WinNonlin
(Certara, USA, Inc., Princeton, NJ, USA; Version 6.4).
AUC; of vixotrigine and its metabolites and AUC,, of
ethinyl estradiol and levonorgestrel were calculated using
the linear trapezoidal rule for increasing concentrations and
the logarithmic rule for decreasing concentrations. Plasma
concentrations for vixotrigine and its metabolites and for
ethinyl estradiol and levonorgestrel were summarized with
descriptive statistics. Mixed-effects models (treatment
period as fixed effect and participant as random effect) were
used to analyze the effect of the oral contraceptive on the
natural log-transformed AUCy and C,,,, of vixotrigine and
its metabolites and the effect of vixotrigine on the natural
log-transformed AUC,, and C,,,, of the oral contraceptive.
The least-squares (LS) mean differences for each model
(vixotrigine plus an oral contraceptive vs vixotrigine alone;
vixotrigine plus oral contraceptive vs an oral contraceptive
alone) and the corresponding 90% confidence intervals (ClIs)
were obtained and exponentiated to provide the geometric
LS mean ratios (vixotrigine plus an oral contraceptive/
vixotrigine alone; vixotrigine plus an oral contraceptive/
oral contraceptive alone) and corresponding 90% ClIs. A
lack of drug interaction between vixotrigine and an oral
contraceptive is demonstrated if the 90% Cls fall within the
interval [0.80, 1.25].

Participants were included in the pharmacokinetic analysis
if they had one or more measurable post-dose concentrations
of vixotrigine, ethinyl estradiol, or levonorgestrel and did
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not have any major protocol deviations. For a participant’s
data to be included in calculations of AUC, three or more
measures of the analyte had to exceed the LLOQ with one
or more measure occurring after C,,,.. All participants who
had received one or more doses of the treatment drug were
assessed for safety. All statistical analyses were performed
using SAS version 9.2 (SAS Institute, Cary, NC, USA).

Assuming a true mean ratio of 0.95 and an intra-subject
coefficient of variation of up to 22%, a sample size of 29
evaluable participants would provide >90% power that
the 90% CIs of the geometric mean ratios for the C,,,, and
AUC endpoint comparisons would be within the interval of
0.80-1.25 [32]. To account for potential dropouts or for vol-
unteers lacking sufficient data for analysis, 36 participants
were enrolled.

3 Results
3.1 Participant Disposition and Demographics

In total, 36 female participants were enrolled and 33 com-
pleted the study. Reasons for discontinuation included AEs
(dysmenorrhea, n=1; increased alanine aminotransferase,
n=1) and participant decision (n=1). The mean (standard
deviation) age of participants was 31.5 (9.8) years and mean
(standard deviation) body mass index was 25.5 (3.3) kg/m2
(Table 1). Slightly more than half (55.6%) of participants
were white.

3.2 Pharmacokinetics

Of 36 enrolled participants, 35 were available for pharma-
cokinetic analysis and one was excluded owing to major
protocol deviations (three missed or late oral contraceptive
doses). Vixotrigine was rapidly absorbed when adminis-
tered alone (median 7,,,, = 1.5 h) or with the oral contra-
ceptive (median 7,,,, =1.0 h; Table 2). Following repeated
daily dosing of an oral contraceptive, arithmetic mean

Table 1 Participant demographics (N = 36)

Parameter Value
Age (years) 31.5(9.8)
Height (cm) 161.4 (7.0)
Weight (kg) 66.6 (11.1)
Body mass index (kg/m?) 25.5(3.3)
Race [n (%))
White 20 (55.6)
Black 15 (41.7)
Asian 1(2.8)

Data are mean (standard deviation) unless stated otherwise
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plasma concentrations of vixotrigine were slightly reduced
compared with when vixotrigine was administered alone
(Table 2, Fig. 2a). The geometric LS mean ratios (90% CI)
for AUC; and C,,,,, respectively, of vixotrigine when co-
administered with an oral contraceptive vs vixotrigine alone
were 0.85 (0.82-0.89) and 0.91 (0.87-0.96; Table 3).

Oral contraceptive dosing had negligible effects on the
mean arithmetic plasma concentration of vixotrigine metabo-
lite M 13 (Fig. 2b). The geometric LS mean ratios (90% CI)
for AUC; and C,,,,, respectively, of M13 when vixotrigine
was administered alone vs with an oral contraceptive were
1.00 (0.97-1.04) and 1.03 (0.98-1.09; Table 3). In contrast,
coadministration of vixotrigine and an oral contraceptive
substantially decreased the arithmetic mean plasma concen-
trations of vixotrigine metabolites M14 and M16 (Fig. 2c,
d). The geometric LS mean ratios (90% CI) for the AUC4
and C,,, of metabolite M14 were 0.76 (0.72-0.80) and 0.80

(0.75-0.85), respectively, indicating a reduction in expo-
sure of ~20-24% (Table 3). Similarly, for M 16, the geomet-
ric LS mean ratios (90% CI) for AUC; and C,,,, were 0.60
(0.56-0.65) and 0.62 (0.58-0.67), respectively (Table 3),
indicating a reduction in exposure of ~38-40%.
Absorption of ethinyl estradiol and levonorgestrel
occurred rapidly following treatment with the oral contra-
ceptive alone (median T,,,, =1.0 h for both) and in com-
bination with vixotrigine (median 7,,,, =2.0 h and 1.0 h,
respectively; Table 2). The arithmetic mean plasma concen-
trations of ethinyl estradiol and levonorgestrel were simi-
lar when administered alone and with vixotrigine (Table 2;
Fig. 3). The geometric LS mean ratios (90% CI) for AUC,,
and C,,,,, respectively, of ethinyl estradiol when co-admin-
istered with vixotrigine vs alone were 0.94 (0.91-0.97) and
0.89 (0.84-0.94), and of levonorgestrel with vixotrigine
vs levonorgestrel alone were 1.06 (0.98—1.16) and 1.05

Table 2 Summary of vixotrigine and oral contraceptive plasma pharmacokinetic parameters when administered alone and co-administered

Parameter n Vixotrigine alone (n=35) n Vixotrigine + oral
contraceptive
(n=32)
Vixotrigine
AUC; (heng/mL) 34 20,752.2 (4244.4) 32 17,658.8 (3099.9)
Cpax (ng/mL) 34 3462.1 (697.0) 32 3149.7 (545.9)
Tax (h), median (range) 34 1.5 (1.0-3.0) 32 1.0 (1.0-4.0)
t1 (h) 29 9.5@.7) 29 8.5(6.7)
CL/F (L/h) 34 7.5 (1.6) 32 8.8 (1.6)
V/F L) 29 102.6 (38.2) 29 105.1 (76.9)
Oral contraceptive alone (n=35) Vixotrigine + oral
contraceptive
(n=32)
Ethinyl estradiol
AUC,, (heng/mL) 35 0.933 (0.279) 32 0.875 (0.261)
Cpax (ng/mL) 35 0.104 (0.035) 32 0.092 (0.032)
Tax (h), median (range) 35 1.0 (1.0-3.0) 32 2.0 (1.0-4.0)
t1 (h) 35 12.6 (3.6) 32 15.6 (4.6)
CL/F (L/h) 35 34.8 (9.6) 32 37.3 (11.1)
V/F (L) 35 610.4 (177.5) 32 823.5 (301.5)
Levonorgestrel
AUC,, (heng/mL) 35 80.9 (43.9) 32 78.5 (34.5)
Cpax (ng/mL) 35 7.0(3.3) 32 7.0 (2.7)
T ax (h), median (range) 35 1.00 (0.5-3.0) 32 1.00 (0.5-3.0)
t1 (h) 34 34.4 (16.7) 31 33.1(12.3)
CL/F (L/h) 35 2.7@2.1) 32 23(1.1)
V/F L) 34 119.2 (94.6) 31 110.3 (65.5)

Data are mean (standard deviation) unless stated otherwise. The sample collection period may not have fully captured the terminal phase. For
nearly all participants, the reported #,,, values were determined over a period of more than twice the resulting ¢, and should be interpreted cau-
tiously

AUCy area under the concentration-time curve from time zero to 8 hours post-dose, AUC,, area under the concentration-time curve from time
zero to 24 hours post-dose, CL /F apparent clearance at steady state, C,,,. maximum concentration, & hours, t,;, half-life, T, time to C,,,
V,/F apparent volume of distribution at steady state
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Fig.2 Arithmetic mean (+standard deviation) plasma concentration profiles of a vixotrigine, b metabolite M13, ¢ metabolite M14, and
d metabolite M16 when vixotrigine was administered alone and with coadministration of an oral contraceptive (OC)

(0.98-1.13; Table 3), indicating that vixotrigine had a neg-
ligible effect on the plasma exposure of either oral contra-
ceptive component. Additional pharmacokinetic findings for
vixotrigine, ethinyl estradiol, and levonorgestrel are shown
in Table 2.

3.3 Safety

A total of 17 of 36 participants (47.2%) reported 24 treat-
ment-emergent AEs (TEAEs) during the study period
(Table 4). Six participants (16.7%) reported nine TEAEs
from administration of vixotrigine alone, five participants
(13.9%) reported five TEAEs from administration of the oral
contraceptive alone, and six participants (16.7%) reported
nine TEAEs from coadministration of vixotrigine and the
oral contraceptive. The most common TEAESs reported (in
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more than one participant) included upper respiratory tract
infection (n=3), headache (n=3), increased alanine ami-
notransferase (n=3), and cough (n=2). Other TEAEs were
reported by single participants only. The TEAEs reported
after the administration of vixotrigine alone were not
deemed related to treatment by the investigator. Treatment-
emergent AEs reported during coadministration of vixotrig-
ine and the oral contraceptive that were considered related to
the study drug (either vixotrigine plus an oral contraceptive
or an oral contraceptive alone) included increased alanine
aminotransferase (n=2; one participant had an increase of
approximately two times the upper limit of normal and one
had an increase of approximately three times the upper limit
of normal, which led to study withdrawal; Hy’s law was not
met at any point during the study), oral herpes (n=1), and
headache (n=1). One participant had acute cholecystitis at
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Table 3 Statistical analysis of the exposure of coadministration of vixotrigine and oral contraceptive

Analyte Parameter Geometric LS mean Ratio (90% CI)*
Vixotrigine alone (n=35) Vixotrigine + oral contraceptive
(n=32)
Vixotrigine AUCq (heng/mL) 20,257.03° 17,271.00 0.85 (0.82-0.89)
Cpax (ng/mL) 3385.83° 3083.55 0.91 (0.87-0.96)
Metabolite M13 AUCq (heng/mL) 51,338.99° 51,404.56 1.00 (0.97-1.04)
Cpax (ng/mL) 8045.27° 8291.39 1.03 (0.98-1.09)
Metabolite M 14 AUCq (heng/mL) 3539.47 2686.76° 0.76 (0.72-0.80)
Cpax (ng/mL) 536.68 428.61 0.80 (0.75-0.85)
Metabolite M16 AUCq (heng/mL) 8872.68¢ 5363.07 0.60 (0.56-0.65)
Cpax (ng/mL) 1251.42 781.74¢ 0.62 (0.58-0.67)
Oral contraceptive alone Vixotrigine + oral contraceptive Ratio (90% CI)°®
(n=35) (n=32)
Ethinyl estradiol AUC,, (heng/mL) 0.90 0.84 0.94 (0.91-0.97)
Cax (ng/mL) 0.10 0.09 0.89 (0.84-0.94)
Levonorgestrel AUC,, (heng/mL) 69.11 73.57 1.06 (0.98-1.16)
Cpax (ng/mL) 6.26 6.57 1.05 (0.98-1.13)

AUCyg area under the concentration-time curve from time zero to 8 hours post-dose, AUC,, area under the concentration-time curve from time

zero to 24 hours post-dose, CI confidence interval, C,,,,,

maximum concentration, LS least squares

*Ratio of geometric LS means of vixotrigine and oral contraceptive to vixotrigine alone

bn=34
‘n=31
d4p=29

“Ratio of geometric LS means of vixotrigine and oral contraceptive to oral contraceptive alone

follow-up after study withdrawal, which was due to mild
dysmenorrhea. The AE of acute cholecystitis was severe
and considered serious and related to vixotrigine and the
oral contraceptive by the investigator. This participant had
a medical history of cholelithiasis, although the start date of
this condition was unknown. The participant underwent lap-
aroscopic cholecystectomy and the AE resolved after 3 days.
No clinically significant findings in hematology, urinalysis,
vital signs, electrocardiograms, or physical examinations
were reported during the study.

4 Discussion

Vixotrigine is predominately metabolized to its primary
metabolite M13 via glucuronidation mediated by the UGT
isozymes UGT1A3 and UGT2B7 [14]. The potential pool
of patients utilizing vixotrigine either in trials or the clini-
cal setting will likely include women who use oral contra-
ceptives containing ethinyl estradiol, a known UGT inducer
[29], on the basis of drug interaction studies with propran-
olol and lamotrigine [33-35]. Therefore, this study was
conducted to evaluate the effect of oral contraceptives on
vixotrigine pharmacokinetics and the effect of vixotrigine

on the pharmacokinetics of the components in the oral
contraceptive.

The findings of this study show that coadministration
of vixotrigine and an oral contraceptive containing ethinyl
estradiol and levonorgestrel had no clinically relevant effect
on the systemic exposure of vixotrigine, the UGT-mediated
metabolite M13, or the oral contraceptive. In contrast,
systemic exposure of vixotrigine metabolites M14 and M16
was reduced by coadministration of vixotrigine with the
oral contraceptive; the 90% ClIs for the geometric LS mean
ratios for AUC and C,,,, of both metabolites fell outside
the 0.80-1.25 equivalence range. Because steady state was
reached for both vixotrigine and the oral contraceptive, these
findings are relevant in real-world settings where women
will likely be taking both drugs for extended periods of time.

Although the systemic exposure of minor metabolites
M14 and M16 was reduced by ~20-24% and ~38-40%,
respectively, these findings were not considered clinically
important because M 14 and M16 show no activity against
sodium channels Nav1.2, Nav1.6, Nav1.5, and Nav1.7 [14].
Both metabolites result from amide hydrolysis that is inde-
pendent of the UGT metabolism pathway; their lower plasma
exposures may reflect the decreased plasma concentrations
of vixotrigine available for metabolism because the latter’s
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a Ethinyl Estradiol

0.150 1
0.125 -
0.100 4
0.075 4

0.050 4

Plasma Concentration (ng/mL)

0.025 4

0.000 -

01234 6 8 12 16 24
Hours Post Dose

Fig.3 Arithmetic mean (+standard deviation) plasma concentration
profiles of a ethinyl estradiol and b levonorgestrel when the combi-

nation of ethinyl estradiol and levonorgestrel was administered alone
and with coadministration of vixotrigine. OC oral contraceptive. Dot-

Table 4 Most common treatment-emergent adverse events (TEAEs)?

b Levonorgestrel

12 - Dosing
-0~ OC alone (n = 35)
- Vixotrigine + OC (n = 32)

-
o
N

[e]

Plasma Concentration (ng/mL)
[e2]

12 16 24
Hours Post Dose

g
o
oo

0123

ted black lines in (a) and (b) indicate the lower limit of quantification
for ethinyl estradiol (0.0075 ng/mL) and levonorgestrel (0.15 ng/mL),
respectively

TEAE Vixotrigine alone

Oral contraceptive alone

Vixotrigine + oral Overall (N=36)

(n=36) (n=36) contraceptive (n=36)
Any adverse event 6 (16.7) 5(13.9) 6 (16.7) 17 (47.2)
Alanine aminotransferase increased 0 1(2.8) 2(5.6) 3(8.3)
Headache 1(2.8) 1(2.8) 1(2.8) 3(8.3)
Upper respiratory tract infection 2(5.6) 0 1(2.8) 3(8.3)
Cough 1(2.8) 0 1(2.8) 2 (5.6)

Data are participants [n (%)]

#Events occurring in> 1 participant

UGT metabolism to the minor unstable metabolite M10 may
have increased.

When vixotrigine was administered alone, AUCg and
C...x for the agent and its metabolites M14, M16, and M13
in this study were consistent with or slightly greater than
earlier findings for the dose of vixotrigine 150 mg three
times daily at steady state in healthy adult and elderly men
and women including healthy Japanese individuals [14, 15,
21]. The AUC and C,,,, values of ethinyl estradiol and lev-
onorgestrel found in this study were also in line with their
known pharmacokinetics, although earlier studies suggest
both compounds display moderate variability in pharma-
cokinetics [36]. These similarities of all analytes with earlier
studies lend validity to the exposure values reported in the
current study.

A\ Adis

The lack of effect on vixotrigine exposure is in contrast
to findings from a study in which coadministration of vix-
otrigine with another UGT inducer (carbamazepine) reduced
vixotrigine AUC within a dosing interval and C,,, by 31.6%
and 26.3%, respectively [14]. However, as in the current
study, the decreased exposure also was not considered clini-
cally relevant, as it fell within pharmacokinetic variability.
Vixotrigine metabolites M13 and M 14 were also reduced on
coadministration with carbamazepine. The greater effect of
carbamazepine on vixotrigine concentrations compared with
the oral contraceptive may be due to carbamazepine and
ethinyl estradiol having different induction capacity towards
different UGT isoforms.

Coadministration of vixotrigine and the oral contraceptive
was well tolerated. The safety profile of vixotrigine was con-
sistent with previous reports and no new safety trends were
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observed [13, 14, 20]. The frequency of AEs was similar
across the three treatment periods and the most common
AEs (occurring in one or more participants) were upper res-
piratory tract infection (n=3), headache (n=3), increased
alanine aminotransferase (n=3), and cough (n=2). There
was one serious AE of cholecystitis that was considered
related to vixotrigine and the oral contraceptive. All other
AEs were considered mild in severity.

Although TN occurs mostly in older adults (mean age,
51.5 years), it is reported in a notable proportion of women
of childbearing age [26]. In addition, chronic neuropathic
pain occurs more frequently in women than men [37]; hence,
understanding the effects of oral contraceptives on the expo-
sure of vixotrigine is important in this population.

5 Conclusions

Coadministration of vixotrigine and the oral contraceptive
containing ethinyl estradiol and levonorgestrel had no clini-
cally relevant effects on the exposure or safety of vixotrig-
ine or the oral contraceptive’s components. Findings of this
study support the continued investigation of vixotrigine for
the treatment of TN and other neuropathic pain conditions,
and indicate that women of childbearing potential can be
included in clinical trials without having to change their
methods of contraception.
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