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Abstract

Background: Antiseizure medications can have negative effects on plasma lipid levels.
Objectives: To evaluate plasma lipid changes in patients with newly diagnosed focal
epilepsy treated with eslicarbazepine acetate (ESL) or controlled-release carbamazepine
(CBZ-CR) monotherapy during a phase Ill, randomized, double-blind (DB]) trial and 2years
of ESL treatment in an open-label extension (OLE].

Design: Post hoc analysis of a phase Ill trial and OLE study.

Methods: Proportions of patients with elevated levels of total cholesterol and low-density
lipoprotein (LDL) cholesterol were assessed at DB baseline, OLE baseline (last visit of DB
trial), and end of OLE.

Results: A total of 184 patients received ESL monotherapy during the OLE: 96 received ESL
monotherapy in the DB trial and 88 patients received CBZ-CR monotherapy. The proportions
of patients with elevated total cholesterol and LDL cholesterol increased significantly
during the DB trial in those treated with CBZ-CR monotherapy [total cholesterol,

+14.9% (p<0.001); LDL cholesterol, +11.5% (p=0.012]] but decreased significantly

after switching to ESL monotherapy in the OLE [total cholesterol, -15.3% (p=0.008); LDL
cholesterol, -11.1% (p=0.021]]. No significant changes were observed in those treated

with ESL monotherapy during the DB trial and OLE. At the end of the DB trial, between-
group differences (ESL-CBZ-CR] in the proportions of patients with elevated total and

LDL cholesterol were -13.6% (p=0.037) and -12.3% (p=0.061), respectively; at the end of
the OLE, these between-group differences were -6.0% (p=0.360) and -0.6% (p=1.000],
respectively.

Conclusion: A lower proportion of patients with newly diagnosed focal epilepsy had increased
levels of total and LDL cholesterol, compared to baseline, following monotherapy with

ESL versus CBZ-CR; after switching from CBZ-CR to ESL, the proportions of patients with
increased levels decreased significantly.

Registration: ClinicalTrials.gov NCT01162460/NCT02484001; EudraCT 2009-011135-13/2015-
001243-36.
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Plain language summary

The impact of treatment with either eslicarbazepine acetate or controlled-release
carbamazepine on cholesterol levels in patients with newly diagnosed focal epilepsy

Patients with epilepsy have an increased risk of having cardiovascular and
cerebrovascular diseases (e.g., myocardial infarction and stroke). Treatment with
antiseizure medications can have a negative effect on blood cholesterol levels [such

as total cholesterol and low-density lipoprotein (LDL) cholesteroll, which can further
increase the risk of cardiovascular and cerebrovascular diseases.

We examined the impact of monotherapy treatment (i.e., treatment with only one
antiseizure medication) using either eslicarbazepine acetate (ESL) or a controlled-
release formulation of carbamazepine (CBZ-CR) in 184 patients with newly diagnosed
focal epilepsy (ESL, 96 patients; CBZ-CR, 88 patients). Patients received monotherapy
with ESL or CBZ-CR for approximately 1year in a phase Il clinical trial. After this, the
patients could continue into a 2-year extension study during which they all received
monotherapy with ESL. We assessed the proportions of patients with elevated levels of
total cholesterol and LDL cholesterol at the beginning and end of the phase Ill trial, and
at the end of the extension study. At the beginning of the phase Ill trial, the proportions
of patients with elevated total cholesterol and elevated LDL cholesterol were similar
between treatment groups. During the phase Ill trial, the proportions of patients with
elevated total cholesterol and elevated LDL cholesterol increased in those treated

with CBZ-CR monotherapy (total cholesterol, +14.9%; LDL cholesterol, +11.5%) but
decreased after switching to ESL monotherapy in the extension study (total cholesterol,
-15.3%; LDL cholesterol, -11.1%). By contrast, the proportions of patients with elevated
levels of total cholesterol and LDL cholesterol remained relatively stable in those
treated with ESL monotherapy during the phase Ill trial and extension study.

These findings indicate that ESL monotherapy may be an appropriate treatment option
for patients with newly diagnosed focal epilepsy who either already have, or who are at
risk of developing, high levels of cholesterol, since this may reduce their likelihood of
having cardiovascular and cerebrovascular diseases.

Keywords: cardiovascular risk, cholesterol, focal epilepsy, focal seizures,
hypercholesterolemia, lipid parameters, triglycerides
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Introduction

Eslicarbazepine acetate (ESL) is a once-daily
(QD) antiseizure medication (ASM) that is
approved in Europe and the USA for the treat-
ment of focal seizures as monotherapy or adjunc-
tive therapy.? ESL was approved by the
European Medicines Agency as monotherapy
based on a phase III, randomized, double-blind
(DB), active-controlled, non-inferiority study
(Study BIA-2093-311), which demonstrated that
monotherapy treatment with ESL. QD was non-
inferior to monotherapy treatment with

twice-daily (BID) controlled-release carbamaze-
pine (CBZ-CR).?

Patients with epilepsy have an increased risk of
cardio- and cerebrovascular (CCV) diseases and
ASMs have been shown to exert different effects
on a range of CCV risk factors, including plasma
lipid levels (total cholesterol, low-density lipopro-
tein (LDL) cholesterol, high-density lipoprotein
(HDL) cholesterol and triglycerides).*° These
effects are thought to arise from the variable
enzyme-inducing properties of certain ASMs,
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which increase a number of serological vascular
risk factors, particularly cholesterol.19-13 The use
of enzyme-inducing ASMs is associated with an
increased risk of CCV diseases over the long
term,'%15 while the use of enzyme-inhibiting
ASMs has been shown to increase the risk of type
2 diabetes over the long term.1¢ Choice of ASM
monotherapy in the post-stroke epilepsy setting
has also been shown to affect the relative risks of
subsequent cardiovascular and all-cause death.!7-18
Since epilepsy is a chronic condition, often requir-
ing life-long ASM treatment, the impact of an
ASM on CCV risk factors is an important consid-
eration when choosing treatment in order to
reduce the risk of stroke and myocardial infarc-
tion over the long term.!°

As a potent enzyme inducer, carbamazepine
(CBZ) can lead to changes in lipid parameters via
effects on enzymes involved in endogenous meta-
bolic pathways.!® In comparison, ESL is a less
potent enzyme inducer than CBZ, and patients
who have switched from CBZ to ESL have expe-
rienced improvements in lipid parameters.519-26
This post hoc analysis evaluated changes in plasma
lipid parameters for patients treated with ESL or
CBZ-CR monotherapy during a randomized DB
trial comparing CBZ-CR with ESL for newly
diagnosed epilepsy,®> and during the following
2 consecutive years of ESL treatment in an open-
label extension (OLE) study.?”

Methods

Study design

Study BIA-2093-311 was a phase III, rand-
omized, DB, non-inferiority trial, in which adult
patients with newly diagnosed focal epilepsy
received monotherapy with ESL. QD (800, 1200
or 1600mg/day) or CBZ-CR BID (400, 800 or
1200mg/day) over a 26-week evaluation period,
followed by a 26-week maintenance period
(Figure 1).3 Patients completing the DB trial (i.e.,
who remained seizure-free for =6 months at the
last evaluated dose) were eligible to enter a 2-year
OLE study, during which all patients received
flexibly dosed ESL (800-1600mg/day) (Figure
1).27 The switching strategy used for transitioning
patients from CBZ-CR to ESL at the start of the
OLE study has been described previously (Trinka
et al.?’; Supplemental Material). According to the
investigator’s opinion, concomitant ASMs could
be added during the OLE study, if required.?”

Study population

The DB trial included adult patients (=18 years)
with newly diagnosed epilepsy, providing they
had at least two focal seizures (with or without
focal to bilateral tonic-clonic seizures) within
12 months previous to screening and at least one
seizure during the previous 3months.?> Patients
were also required to have: (i) had an electroen-
cephalogram (EEG) and brain computerized
axial tomography or magnetic resonance imaging
(to exclude a progressive neurological lesion) in
the previous 12months; (ii) provided written
informed consent; and (iii) demonstrated coop-
eration and willingness to complete the study.?
Key exclusion criteria included: (i) indicators of
generalized genetic epilepsy (based on clinical
history, specific seizure types and EEG); (ii) his-
tory of a clinically significant or currently uncon-
trolled medical condition that would interfere
with participation in the study (e.g. renal disor-
der, hepatic disorder, uncontrolled hypertension,
psychiatric illness); and (iii) previous treatment
with CBZ or oxcarbazepine.? For inclusion in the
OLE study, patients had to participate in the DB
trial, with treatment ongoing at the time of
unblinding treatment allocation.?” Key exclusion
criteria for the OLE study included: (i) the pres-
ence of any major protocol violation during the
initial DB trial that could impact compliance in
the OLE study; (ii) suicidal risk (based on the
investigator’s opinion and the Columbia Suicide-
Severity Rating Scale); (iii) occurrence of an
adverse event in the initial trial indicating sus-
pected presence of atrioventricular block (sec-
ond degree or above) or contraindicative to
further participation (investigator’s judg-
ment); (iv) events of alcohol/drug/medication
abuse during the initial trial; (v) presence of
clinically relevant laboratory abnormalities
(e.g. sodium <125 mmol/L); and (vi) preg-
nancy or lactation.??

Patients who required additional ASM treatment
during the OLE study were excluded from the
analysis described below in order to evaluate a
true monotherapy population.

Study assessments

Plasma levels of total cholesterol, LDL choles-
terol, HDL cholesterol and triglycerides were
assessed at baseline of the DB trial (DB baseline),
at baseline of the OLE study (OLE baseline,
which corresponds to the end of the DB trial),
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Figure 1. Study design. Figure reproduced from Trinka et al.2” with permission from Wiley.
*If seizures occurred during the evaluation period of the DB study, patients were assigned to the next dose level using
1-week titration period (CBZ-CR required titration, ESL did not) and 1-week stabilization period, followed by 26-week

evaluation period as before.

fPatients who remained seizure-free for 26 weeks at any dose during the evaluation period entered the 26-week
maintenance period. After the 26-week maintenance period, patients continued in an extension phase until the database
lock (the database was locked after the last patient had completed the 26-week maintenance period). For all patients
participating in the OLE study, the last extension phase visit of the DB study was also OLE visit 1 for the OLE study.
fiPatients who received CBZ-CR during the DB trial transitioned to ESL at the start of the OLE study.

BID, twice daily; CBZ-CR, controlled-release carbamazepine; DB, double-blind; ESL, eslicarbazepine acetate; OLE, open-

label extension; QD, once daily.

and at the end of study (EOS) in the OLE (OLE
EOS).

Statistical analysis

Due to high variability in the data, it was not pos-
sible to conduct meaningful analyses of mean
change in lipid parameters. Instead, an approach
more aligned with clinical practice was adopted,
in which the proportions of patients with high/low
plasma levels of lipid parameters (according to
reference laboratory values) were assessed to pro-
vide a clinically meaningful understanding of
changes in lipids parameters over time. The pro-
portions of patients with high/low plasma levels of
lipid parameters (Lipid Reference Laboratory:

LKF — Laboratorium fiir Klinische Forschung —
POB 7134 — D-24171 Kiel, Germany) were cal-
culated for the total monotherapy population,
and for the subset of patients not treated concom-
itantly with statins [hydroxymethylglutaryl-coen-
zyme A (HMG-CoA) reductase inhibitors], since
evidence has demonstrated that some ASMs,
such as CBZ and phenytoin, significantly affect
the lipid-lowering effects of statins.”-28 Plasma
levels were considered high for total cholesterol if
>6.22mmol/LL and normal if =<6.22mmol/L.
For LDL cholesterol, plasma levels were consid-
ered high if >4.14mmol/lL and normal if
<4.14mmol/L.. For HDL cholesterol, plasma
levels were considered high if >2.07 mmol/L,
normal if =1.04 and <2.07mmol/L, and low if
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Enrolled patients
OLE SAF/OLE FAS

n=206

Treated with
concomitant ASMs
n=13

ESL/ESL®
n=109

CBZ-CR/ESL®
N=97

Discontinued study
n=16 (16.7%)
Primary reason for discontinuation:
AE (serious or not) n=6 (6.3%)

Treated with monotherapy
throughout study
n=96 (100%)

Treated with monotherapy
throughout study
n=88 (100%)

Treated with
concomitant ASMs
n=9

Completed OLE study

Discontinued study
n=13 (14.8%)
Primary reason for discontinuation:
AE (serious or not)
Withdrawal of consent
Investigator/sponsor discretion
Patient non-compliance

Withdrawal of consent n=5 (5.2%)

Investigator/sponsor discretion  n=1 (1.0%)

Patient non-compliance n=0 (0.0%) Completed OLE study
Other reason n=4 (4.2%) n=80 (83.3%)

n=75 (85.2%) Other reason

Figure 2. Patient disposition. Figure adapted from Trinka et al.?” with permission from Wiley (a) Patients treated with ESL throughout
the study (DB trial and OLE study). (b) Patients treated with CBZ-CR monotherapy in the DB trial and ESL in the OLE study.

AE, adverse event; ASM, antiseizure medication; CBZ-CR, controlled-release carbamazepine; DB, double-blind; ESL, eslicarbazepine acetate; FAS,
full analysis set; OLE, open-label extension; SAF, safety population.

<1.04mmol/L. For triglycerides, plasma levels
were considered high if >1.70 mmol/L and nor-
mal if <1.70mmol/L. Qualitative data were sta-
tistically evaluated using the McNemar test (for
comparison between visits inside each treatment
arm) and Fisher’s test (for comparisons between
treatment arms at each visit). Additional analyses
were conducted to estimate the risk of developing
high levels of total cholesterol or LDL cholesterol
separately during the DB trial, and to assess the
relative risk reduction for ESL versus CBZ-CR.
These were assessed by analyzing cumulative risk
(cumulative incidence), risk differences and rela-
tive risks [with 95% confidence interval (CI)]
with their corresponding p values. No multiplicity
adjustment of p values was conducted for any sta-
tistical testing due to the exploratory nature of the
study. The standard alpha level of 0.05 was used,
but statistically significant p values should be
interpreted carefully and only within the context
of this post hoc clinical evaluation.

Results

Study population

Of 206 randomized patients, 184 (89.3%) were
treated with ESL monotherapy during the OLE
study, of whom 96 had received ESL monother-
apy in the DB trial (“ESL/ESL’ treatment group)
and 88 patients had received CBZ-CR monother-
apy in the DB trial (‘CBZ-CR/ESL’ treatment

group) (Figure 2). The remaining 22 randomized
patients (10.7% of the randomized population)
required concomitant ASM treatment during the
OLE study and were therefore excluded from the
analysis. The median (range) exposures to ESL
and CBZ-CR during the DB trial were 1089
(675-1834) and 1165 (716-1904) days, respec-
tively. During the OLE study, the median (range)
exposures to ESL in the ESL/ESL and CBZ-CR/
ESL treatment groups were 734 (39-769) and
730.5 (39-758) days, respectively.

The mean [standard deviation (SD)] age of the
study population was 42.1 (15.8) years and 54.3%
were male (Table 1). The mean (SD) age of onset
of epilepsy was 39.2 (15.8)years. Patients had
experienced a mean (SD) of 8.6 (21.7) seizures
during the previous 3 months before DB baseline.
Patient demographic and baseline characteristics
were generally well balanced between treatment
groups, including relevant medical conditions,
such as CCV diseases. Overall, 10/96 (10.4%)
patients in the ESL/ESL treatment group and
11/88 (12.5%) patients in the CBZ-CR/ESL
treatment group were treated concomitantly with
statins.

Changes in plasma lipid parameters

Mean (SD) levels of lipid parameters (total cho-
lesterol, LDL cholesterol, HDL cholesterol and
triglycerides) at DB baseline, OLE baseline and

journals.sagepub.com/home/tan
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Table 1. Demographic and baseline characteristics. Adapted from Trinka et al.2” with permission from Wiley.

Characteristic ESL/ESL N=96 CBZ-CR/ESL N=88 Total N=184

Demographic characteristics®

Sex - male, n (%) 55 (57.3) 45 (51.1) 100 (54.3)
Age, mean (SD) years 42.5(15.8) 41.6(15.8) 42.1(15.8)
Ethnicity - Caucasian, n (%) 90 (93.8) 81(92.0) 171 (92.9)
Body mass index, mean (SD) kg/m? 25.7 (4.4) 25.9 (4.6) 25.8 (4.5)
Epilepsy-related characteristicsP
Age at onset of epilepsy, mean (SD) years ~ 39.5 (15.8) 38.9 (15.8) 39.2(15.8)
Time since last seizure, mean (SD) days 19.3(20.7) 20.6 (22.9) 19.9 (21.7)
Number of seizures during previous 3months, mean (SD)
Total seizures 6.7(12.8) 10.7 (28.3) 8.6 (21.7)
Focal aware seizures 2.8 (6.7 3.9(8.8) 3.3(7.8)
Focal impaired awareness seizures 2.9(11.8) 5.9 (27.9) 4.3(21.1)
Focal to bilateral tonic-clonic seizures 1.0 (0.9) 0.9 (1.1) 1.0 (1.0)
Family history of epilepsy - yes, n (%) 7 (7.3) 4 (4.5) 11 (6.0)
Concomitant use of statins, n (%) 10 (10.4) 11 (12.5) 21 (11.4)
Relevant medical historyc
Cardiac disorders, n (%) 3(3.1) 2 (2.3) 5(2.7)
Angina pectoris, n (%) 1(1.0) 2(2.3) 3(1.6)
Cardiac failure chronic, n (%) 2 (2.1) 0 2(1.1)
Endocrine disorders, n (%) 2(2.1) 0 2(1.1)
Hyperthyroidism, n (%) 2(2.1) 0 2(1.1)
Metabolism and nutrition disorders, n (%) 18(18.8) 15(17.0) 33(17.9)
Dyslipidemia, n (%) 4 (4.2) 5(5.7) 9 (4.9)
Hypercholesterolemia, n (%) 3(3.1) 0 3(1.6)
Hyperlipidemia, n (%) 1(1.0) 2(2.3) 3(1.6)
Obesity, n (%) 9 (9.4) 81(9.1) 17 (9.2)
Overweight, n (%) 3(3.1) 1(1.1) 4(2.2)
Nervous system disorders, n (%) 9 (9.4) 11(12.5) 20(10.9)
Cerebrovascular accident, n (%) 9 (9.4) 11 (12.5) 20(10.9)
Surgical and medical procedures, n (%) 3(3.1) 3(3.4) 6(3.3)
Cholecystectomy, n (%) 3(3.1) 3(3.4) 6(3.3)
Vascular disorders, n (%) 23 (24.0) 20 (22.7) 43 (23.4)
Arteriosclerosis, n (%) 2(2.1) 0 2(1.1)
Hypertension, n (%) 23 (24.0) 20 (22.7) 43 (23.4)

aAt baseline of OLE study.
bAt baseline of DB trial.

Previous and concomitant medical conditions with =2% frequency in any group.
CBZ-CR, controlled-release carbamazepine; DB, double-blind; ESL, eslicarbazepine acetate; OLE, open-label extension;

SD, standard deviation.

OLE EOS are presented in Table 2, and the pro- in Table 3 and Figures 3 and 4. Mean (SD) levels
portions of patients with high/low levels of the of lipid parameters in the subgroups of patients
lipid parameters at these timepoints are presented  with high/low levels at DB baseline, OLE baseline
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Table 2. Mean (SD) levels of total cholesterol, LDL cholesterol, HDL cholesterol and triglycerides at DB
baseline, OLE baseline and OLE EQS (total monotherapy population).

Parameter

ESL/ESL (N=96 at DB baseline)

CBZ-CR/ESL (N=88 at
DB baseline)

Total cholesterol, mmol/L

DB baseline, mean (SD) 5.0 (0.9)

OLE baseline, mean (SD) 5.3(1.0)

OLE EQS, mean (SD) 5.1(1.0)
LDL cholesterol, mmol/L

DB baseline, mean (SD) 3.1(0.9)

OLE baseline, mean (SD) 3.2(0.9)

OLE EQS, mean (SD) 3.2(0.9)
HDL cholesterol, mmol/L

DB baseline, mean (SD) 1.4 (0.3)

OLE baseline, mean (SD] 1.6 (0.5)

OLE EQS, mean (SD) 1.6 (0.4)
Triglycerides, mmol/L

DB baseline, mean (SD) 1.4 (0.8)

OLE baseline, mean (SD] 1.3(0.8)

OLE EQS, mean (SD) 1.3(0.7)

5.1(1.2)
5.6 (1.3)
5.2 (1.1)

3.2(1.0)
3.5(1.2)
3.3(1.0)

1.4 (0.4)
1.6 (0.5)
1.6 (0.5)

1.3(0.8)

1.4(0.9)
1.2(0.7)

CBZ-CR, controlled-release carbamazepine; DB, double-blind; EOS, end of study; ESL, eslicarbazepine acetate; HDL,
high-density lipoprotein; LDL, low-density lipoprotein; OLE, open-label extension; SD, standard deviation.

and OLE EOS are presented in Supplemental
Table S1. At DB baseline, there was no signifi-
cant difference between treatment groups in the
proportion of patients with high levels of total
cholesterol [Figure 3(a) and Table 3]. At the end
of the DB trial (OLE baseline), the proportion of
patients with high levels of total cholesterol who
had been treated with CBZ-CR had increased
significantly from 15.9% to 31.0% (change from
DB baseline to OLE baseline, 14.9%; »<0.001),
while in patients treated with ESL the proportion
of patients with high levels of total cholesterol had
increased non-significantly from 11.5% to 17.4%
(change from DB baseline to OLE baseline,
6.5%; p=0.109) [Figure 3(a) and Table 3]. This
resulted in a significant between-group difference
(ESL-CBZ-CR) of —13.6% (»p=0.037), demon-
strating that a lower proportion of patients treated
with ESL had high levels of total cholesterol at

OLE baseline, in comparison with those treated
with CBZ-CR. In patients treated with CBZ-CR
during the DB trial, the proportion of patients
with high total cholesterol levels decreased signifi-
cantly by OLE EOS after switching from CBZ-CR
to ESL (change from OLE baseline to OLE EOS,
—15.3%; p=0.008) [Figure 4(a) and Table 3]. By
contrast, the proportion of patients with high
total cholesterol levels remained relatively con-
sistent in patients in the ESL/ESL treatment
group during the DB trial and OLE study, with-
out significant changes [Figure 4(a) and Table 3].
The cumulative risk of patients developing high
levels of total cholesterol during the DB trial
(having not previously had high levels) was 12.2%
in those treated with ESL versus 19.2% in those
treated with CBZ-CR [risk difference for ESL
versus CBZ-CR, —7.0%; relative risk (95% CI),
0.64 (0.30-1.34); p=0.235; Table 4(a)].
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https://journals.sagepub.com/home/tan

THERAPEUTIC ADVANCES in
Neurological Disorders

Volume 16

Table 3. Proportions of patients with high/low lipid parameters (total monotherapy population).

Parameter

ESL/ESL (N=96 at

DB baseline)

CBZ-CR/ESL (N=88

at DB baseline)

ESL/ESL-CBZ-CR/ESL
difference, % (p value)?

Total cholesterol
Patients with high levelsb DB baseline, % (n/N)
Patients with high levels® OLE baseline, % (n/N)
Patients with high levels® OLE EQS, % (n/N)
Change from DB baseline to OLE baseline, % (p value)e
Change from OLE baseline to OLE EOS, % (p value)c
LDL cholesterol
Patients with high levels? DB baseline, % (n/N)
Patients with high levels? OLE baseline, % (n/N)
Patients with high levels? OLE EQS, % (n/N)
Change from DB baseline to OLE baseline, % (p value)e
Change from OLE baseline to OLE EOS, % (p value)e
HDL cholesterol
Patients with low levelse DB baseline, % (n/N)
Patients with low levelse OLE baseline, % (n/N)
Patients with low levelse OLE EQS, % (n/N)
Change from DB baseline to OLE baseline, % (p value]c
Change from OLE baseline to OLE EOS, % (p value)c
Triglycerides
Patients with high levels’ DB baseline, % (n/N)
Patients with high levels’ OLE baseline, % (n/N)
Patients with high levelsf OLE EQS, % (n/N)

Change from DB baseline to OLE baseline, % (p value)c

Change from OLE baseline to OLE EOS, % (p value)c

11.5 (11/96)
17.4 (16/92)
11.8(9/76)
6.5 (p=0.109)

-2.7 (p=0.527)

14.6 (14/96)
14.113/92)
14.5(11/76)
0 (p=1.000)

1.4 (p=0.706)

6.3(6/96)
4.3 (4/92)
3.9 (3/76)
~1.1(p=0.655)

1.4 (p=0.564)

25.0 (24/96)
22.8(21/92)
22.4(17/76)

-1.1(p=0.796)
-1.4 (p=0.796)

15.9 (14/88)
31.0 (27/87)
17.8 (13/73)
14.9 [p< 0.001)

-15.3 (p=0.008)

14.8 (13/88)
26.4 (23/87)
15.1(11/73)
11.5 (p=0.012)

-11.1 (p=0.021)

18.2(16/88)
10.3(9/87)
12.319/73)
-8.1(p=0.052)

2.8 (p=0.414)

18.2 (16/88)
19.5 (17/87)
15.1(11/73)

1.2 (p=0.808)
1.4 (p=0.796)

-4.5 (p=0.398)
-13.6 (p=0.037)

-6.0 (p=0.360)

-0.2 (p=1.000)
-12.3(p=0.061)

-0.6 (p=1.000)

-11.9 (p=0.021)
-6.0 (p=0.154)

-8.4 ([p=0.075)

6.8 (p=0.287)
3.3 (p=0.715)

7.3 (p=0.298)

aFisher’s test was conducted to assess if the proportion of patients with high/low levels of corresponding lipid parameter differed significantly

between treatment arms. p values use standard alpha level (0.05).

bHigh level of total cholesterol defined as > 6.22 mmol/L.

cMcNemar test was conducted to assess if the treatment used between visits impacted the proportion of patients (using only completer subjects

with data in both visits) with high/low levels of corresponding lipid parameter. p values use standard alpha level (0.05).

dHigh level of LDL cholesterol defined as > 4.14mmol/L.
eLow level of HDL cholesterol defined as < 1.04 mmol/L.
fHigh level of triglycerides defined as > 1.70 mmol/L.
Results in bold represent statistically significant change.

CBZ-CR, controlled-release carbamazepine; DB, double-blind; EOS, end of study; ESL, eslicarbazepine acetate; HDL, high-density lipoprotein;

LDL, low-density lipoprotein; OLE, open-label extension.
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Figure 3. Between-group comparisons of the proportions of patients at DB baseline, OLE baseline and OLE EQS with (a) high levels
of total cholesterol (>6.22 mmol/L), (b] high levels of LDL cholesterol [>4.14 mmol/L], (c) low levels of HDL cholesterol (<1.04
mmol/L}, and (d) high levels of triglycerides (>1.70mmol/L). (a) Patients who received ESL the DB trial and OLE study. (b) Patients
who received CBZ-CR in the DB trial and ESL in the OLE study.
CBZ-CR, controlled-release carbamazepine; DB, double-blind; EOS, end of study; ESL, eslicarbazepine acetate; HDL, high-density lipoprotein; LDL,
low-density lipoprotein; NS, not significant; OLE, open-label extension.

Similarly, at DB baseline there was no signifi-
cant difference between treatment groups in the
proportion of patients with high LDL choles-
terol levels [Figure 3(b) and Table 3]. By the
end of the DB trial (OLE baseline), the propor-
tion of patients with high levels of LDL choles-
terol was higher in patients treated with CBZ-CR
during the DB trial, compared with those treated
with ESL, although the difference was not statis-
tically significant [between-group difference
(ESL-CBZ-CR), —12.3%; p=0.061]. The pro-
portion of patients with high LDL cholesterol
was similar between treatment groups at the
other two visits (DB baseline and OLE EOS),
showing that the increased proportion of patients
with high LDL after using CBZ-CR had

decreased to the baseline proportion after
switching to ESL [Figure 3(b) and Table 3].
During the DB trial, the proportion of patients
with high LDL cholesterol increased signifi-
cantly in patients treated with CBZ-CR (change
from DB baseline to OLE baseline, 11.5%;
p»=0.012), and additionally, after switching from
CBZ-CR to ESL, decreased significantly by
OLE EOS (change from OLE baseline to OLE
EOS, -11.1%; p=0.021) [Figure 4(b) and
Table 3]. In contrast, the proportion of patients
with high LDL cholesterol remained stable in
patients in the ESL/ESL treatment group during
the DB trial and OLE study, without significant
changes [Figure 4(b) and Table 3]. The cumula-
tive risk of patients developing high levels of
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Figure 4. Within-group comparisons of the proportions of patients at DB baseline, OLE baseline and OLE EQS with (a) high levels
of total cholesterol (>6.22 mmol/L], (b) high levels of LDL cholesterol (>4.14 mmol/L], (c) low levels of HDL cholesterol (<1.04
mmol/L), and (d) high levels of triglycerides (>1.70 mmol/L]. (a) Patients who received ESL during the DB trial and OLE study. (b)
Patients who received CBZ-CR in the DB trial and ESL in the OLE study.
CBZ-CR, controlled-release carbamazepine; DB, double-blind; EOS, end of study; ESL, eslicarbazepine acetate; HDL, high-density lipoprotein; LDL,
low-density lipoprotein; NS, not significant; OLE, open-label extension.

LDL cholesterol during the DB trial (having not
previously had high levels) was 7.6% in those
treated with ESL wversus 17.6% in those treated
with CBZ-CR [risk difference for ESL oversus
CBZ-CR, —10.0%; relative risk (95% CI), 0.43
(0.17-1.08); p=0.072; Table 4(a)].

At DB baseline, the proportion of patients with
low HDL cholesterol was significantly higher in
patients randomized to CBZ-CR than in those
randomized to ESL [between-group difference
(ESL-CBZ-CR), —11.9; p=0.021] [Figure 3(c)
and Table 3]. In patients treated with ESL during
the DB trial, the proportion with low HDL cho-
lesterol remained relatively stable during both the

DB trial and OLE study. In contrast, in patients
treated with CBZ-CR during the DB trial, there
was a non-significant decrease in the proportion
with low HDL cholesterol during the DB trial,
which remained relatively stable after switching to
ESL during the OLE study [Figures 3(c), 4(c)
and Table 3]. However, between-group differ-
ences observed during the DB trial and OLE
study are inconclusive, due to the differences at
DB baseline originally presented.

There were no significant changes in the propor-
tion of patients with high triglyceride levels
within treatment arms during the course of the
DB trial and OLE study, and no significant
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Table 4. Risk of patients with normal levels of total cholesterol and LDL cholesterol at DB baseline developing
high levels of these lipid parameters following treatment with ESL and CBZ-CR in the DB trial: (A) total
monotherapy population and (B) subgroup of patients not treated concomitantly with statins.

ESL/ESL (N=96 at
DB baseline)

Parameter

CBZ-CR/ESL (N=88 at
DB baseline)

ESL/ESL-CBZ-CR/
ESL difference

(A) Total monotherapy population

Total cholesterol?

Cumulative risk (cumulative 12.2

incidence), %

Risk difference, % =

Relative risk (95% Cl); p value -
LDL cholesterol®

Cumulative risk (cumulative 7.6

incidence), %
Risk difference, % -

Relative risk (95% Cl); p value -

19.2 -

- -7.0

i} 0.64 (0.30, 1.34);
p=0.235

17.6 -

= -10.0

- 0.43(0.17, 1.08);
p=0.072

(B) Subgroup of patients not treated concomitantly with statins

Total cholesterol?

Cumulative risk (cumulative 12.5

incidence), %

Risk difference, % -

Relative risk (95% Cl); p value -
LDL cholesterol®

Cumulative risk (cumulative 8.6

incidence), %
Risk difference, % -

Relative risk (95% Cl); p value -

19.4 =

- -6.9

- 0.64 (0.30, 1.41);
p=0.271

19.1 -

- -10.6

i 0.45 (0.18, 1.11);
p=0.083

aHigh level of total cholesterol defined as > 6.22mmol/L.
High level of LDL cholesterol defined as >4.14mmol/L.
CBZ-CR, controlled-release carbamazepine; DB, double-blind

; ESL, eslicarbazepine acetate; HDL, high-density

lipoprotein; LDL, low-density lipoprotein; OLE, open-label extension.

between-group differences [Figures 3(d), 4(d)
and Table 3].

Analyses of the subset of patients who were not
being treated concomitantly with statins were
generally consistent with those observed for the

total monotherapy population (Table 5).
During the DB trial, the proportion of patients
with high total cholesterol and high LDL cho-
lesterol increased significantly in those treated
with CBZ-CR but not significantly in those
treated with ESL. Unlike in the total
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monotherapy population, the proportion of
patients with high levels of total cholesterol at
the end of the DB trial (i.e. at OLE baseline)
did not
differ significantly between treatment groups
[between-group difference (ESL-CBZ-CR),
—9.3%; p=0.187]. During the OLE study, the
proportions of patients with high total choles-
terol and high LDL cholesterol significantly
decreased in those switching from CBZ-CR to
ESL, while remaining stable in those who
received ESL throughout the DB trial and OLE
study. The cumulative risk of patients develop-
ing high levels of total cholesterol during the
DB trial (having not previously had high levels)
was 12.5% in those treated with ESL wversus
19.4% in those treated with CBZ-CR [risk dif-
ference for ESL versus CBZ-CR, —6.9%; rela-
tive risk (95% CI), 0.64 (0.30-1.41); p=0.271;
Table 4(b)]. The cumulative risk of patients
developing high levels of LDL cholesterol dur-
ing the DB trial (having not previously had high
levels) was 8.6% in those treated with ESL ver-
sus 19.1% in those treated with CBZ-CR [risk
difference for ESL versus CBZ-CR, —10.6%;
relative risk (95% CI), 0.45 (0.18-1.11);
p=0.083; Table 4(b)].

As in the total monotherapy population, the pro-
portion of patients with low HDL cholesterol was
significantly higher in patients randomized to
CBZ-CR than in those randomized to ESL
(Table 5). Within-group trends were consistent
with those observed in the total monotherapy
population. At OLE EOS, the proportion of
patients with low levels of HDL cholesterol was
significantly lower in patients randomized to ESL
in the DB trial, in comparison with those who
were randomized to CBZ-CR [between-group
difference (ESL-CBZ-CR), —9.3%; p=0.050].
However, as in the total monotherapy population,
between-group differences were inconclusive due
to the differences at DB baseline.

As in the total monotherapy population, there
were no significant within-group changes or
between-group differences in the proportion of
patients with high triglyceride levels (Table 5).

Discussion

In this post hoc analysis of a phase III DB trial
and OLE study, the proportions of patients with
elevated levels of total cholesterol and LDL

cholesterol increased significantly in those
treated with CBZ-CR monotherapy in the DB
trial and decreased significantly after switching
from CBZ-CR to ESL monotherapy during
2years of treatment in the OLE study. There
were minimal changes in the proportions of
patients with elevated levels of total cholesterol
and LDL cholesterol in those treated with ESL
monotherapy throughout the DB trial and OLE
study (up to 30months). The proportion of
patients with high levels of total cholesterol at
the end of the DB trial was significantly lower for
those treated with ESL than for those treated
with CBZ-CR, and there was a trend toward a
lower proportion of patients with high levels of
LDL cholesterol in those treated with ESL, in
comparison with CBZ-CR. At the end of the
OLE study, the between-group differences for
both these parameters were not significant.
Additional analyses to further wunderstand
changes in total cholesterol and LDL choles-
terol were conducted by estimating the risk of
developing high levels of total cholesterol and
LDL cholesterol separately during the DB trial,
and assessing the relative risk reduction for ESL
versus CBZ-CR. This involved evaluating those
patients who did not have high levels at DB
baseline and assessing whether their levels of
total and LDL cholesterol increased during the
DB trial. Although the findings may indicate
trends toward a lower risk of developing high
total and LDL cholesterol when treated with
ESL monotherapy, in comparison with CBZ-CR
monotherapy, the limitation is that these analy-
ses were only exploratory and no multiplicity
correction of p values was conducted, and they
should therefore be interpreted with caution
and only considered within the context of this
post hoc evaluation. Since the proportion of
patients with low levels of HDL cholesterol dif-
fered significantly between treatment groups at
baseline of the DB trial, it was not possible to
draw meaningful conclusions from the findings
for this lipid parameter. No notable within-
group changes or between-group differences
were observed for the proportions of patients
with elevated triglyceride levels.

Statins are the most commonly used lipid-lower-
ing agents and there is concern that the concomi-
tant use of enzyme-inducing ASMs may affect the
lipid-lowering efficacy of statins by inducing their
metabolism.%7 In the current study, the propor-
tion of patients treated concomitantly with statins
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Table 5. Subgroup analyses of proportions of patients with high/low lipid parameters in patients not treated concomitantly with
statins.

Parameter ESL/ESL (N=86 at DB CBZ-CR/ESL (N=77 at ESL/ESL-CBZ-CR/ESL
baseline) DB baseline) difference, % (p value)?
Total cholesterol
Patients with high levelst DB baseline, % (n/N) 12.8 (11/86) 11.7 (9/77) 1.1 (p=1.000)
Patients with high levels? OLE baseline, % (n/N) 18.3 (15/82) 27.6 (21/76) -9.3(p=0.187)
Patients with high levels? OLE EQS, % (n/N) 12.9 (9/70) 16.7 (11/66) -3.8 (p=0.630)
Change from DB baseline to OLE baseline, % (p value)c 6.1 (p=0.166) 15.8 (p=0.001)
Change from OLE baseline to OLE EOS, % (p value)e -2.9 [p=0.527) -13.9 (p=0.013)
LDL cholesterol
Patients with high levels DB baseline, % (n/N) 15.1 (13/86) 10.4 (8/77) 4.7 (p=0.484)
Patients with high levelsd OLE baseline, % (n/N) 14.6 (12/82) 23.7 (18/76) -9.1(p=0.161)
Patients with high levels? OLE EQS, % (n/N) 15.7 (11/70) 13.6 (9/66) 2.1(p=0.811)
Change from DB baseline to OLE baseline, % (p value)c 0 (p=1.000) 13.2 (p=0.012)
Change from OLE baseline to OLE EQS, % (p value)e 1.5 (p=0.706) -10.8 (p=0.020)
HDL cholesterol
Patients with low levelse DB baseline, % (n/N) 4.7 (4/86) 15.6 (12/77) -10.9 (p=0.032)
Patients with low levelse OLE baseline, % (n/N) 3.7 (3/82) 10.5 (8/76) -6.9 (p=0.120)
Patients with low levelse OLE EQS, % (n/N) 2.9 (2/70) 12.1(8/66) -9.3 (p=0.050)
Change from DB baseline to OLE baseline, % (p value)c 0 (p=1.000) -5.3 (p=0.206)
Change from OLE baseline to OLE EOS, % (p value)c 2.9 (p=0.157) 3.1 (p=0.414)
Triglycerides
Patients with high levelsf DB baseline, % (n/N) 20.9 (18/86) 15.6 (12/77) 5.4 (p=0.423)
Patients with high levelsf OLE baseline, % (n/N) 19.5(16/82) 17.1(13/76) 2.4 (p=0.837)
Patients with high levelsf OLE EQS, % (n/N) 20.0 (14/70) 15.2 (10/66) 4.9 (p=0.506)
Change from DB baseline to OLE baseline, % (p value)e 0 (p=1.000) 1.3 (p=0.796)
Change from OLE baseline to OLE EOS, % (p value)e -1.5(p=0.782) -1.5(p=0.782)

aFisher’s test was conducted to assess if the proportion of patients with high/low levels of corresponding lipid parameter differed significantly
between treatment arms. p values use standard alpha level (0.05).

bHigh level of total cholesterol defined as >6.22 mmol/L.

cMcNemar test was conducted to assess if the treatment used between visits impacted the proportion of patients (using only completer subjects
with data in both visits) with high/low levels of corresponding lipid parameter. p values use standard alpha level (0.05).

dHigh level of LDL cholesterol defined as >4.14mmol/L.

eLow level of HDL cholesterol defined as <1.04 mmol/L.

fHigh level of triglycerides defined as >1.70 mmol/L.

Results in bold represent statistically significant change.

CBZ-CR, controlled-release carbamazepine; DB, double-blind; EOS, end of study; ESL, eslicarbazepine acetate; HDL, high-density lipoprotein;
LDL, low-density lipoprotein; OLE, open-label extension.
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was too small to be analyzed separately [ESL/
ESL subgroup, 10/96 (10.4%); CBZ-CR/ESL
subgroup, 11/88 (12.5%)] and so it was not pos-
sible to assess the potential impact of ESL versus
CBZ-CR on the lipid-lowering efficacy of statins.
However, the findings from the subset of patients
who were not being concomitantly treated with
statins were generally consistent with those for
the total monotherapy population.

Although both ESL and CBZ belong to the
dibenzazepine family of sodium-channel-block-
ing ASMs, sharing a dibenzazepine nucleus
bearing the 5-carboxamide substituent,?® they
differ pharmacologically in terms of metabolism,
pharmacokinetics and pharmacodynamics.!9:30
Pharmacodynamically, S-licarbazepine (the pri-
mary active metabolite of ESL, accounting for
94% of plasma drug exposure following oral
administration) is thought to act primarily by
enhancing the slow inactivation of voltage-gated
sodium channels, whereas CBZ is thought to alter
the fast inactivation of these channels.!%3!
Moreover, S-licarbazepine appears to have greater
selectivity than CBZ for inhibiting rapidly firing
active ‘epileptic’ neurons.!%32 CBZ’s tolerability
is compromised by being metabolized to carba-
mazepine-10,11-epoxide, which, in addition to its
antiseizure effect, is known to cause adverse
effects, including dizziness and somnolence.!9:30
Furthermore, CBZ is a potent inducer of the
cytochrome P450 (CYP450) enzyme system,
which not only negatively affects the duration and
action of many drugs but can also impact enzymes
involved in endogenous metabolic path-
ways.10:1219 By contrast, S-licarbazepine is a less
potent enzyme inducer than CBZ,# being a weak
inducer of CYP450 3A4 and uridine 5’-diphos-
pho-glucuronosyl transferases.!9:23:25 The impact
of CBZ on endogenous metabolic pathways can
lead to CCV diseases and other comorbidities,
including sexual dysfunction and osteoporo-
sis.10:12 Importantly, the CYP450 enzyme system
is extensively involved in the synthesis and metab-
olism of cholesterol?3 and it is thought that potent
CYP450 inducers, such as CBZ, increase choles-
terol production by reducing levels of oxysterol
intermediates, which are the main endogenous
feedback inhibitors of HMG-CoA reductase (the
rate-controlling enzyme in cholesterol synthe-
sis).10:3¢ CBZ additionally causes alterations in
thyroid hormone levels, which may also cause
changes in serum lipid levels.3%:36 Evidence for the

impact of CBZ on lipid levels is substantial’-1%; for
example, in an analysis of data from a 12-month,
phase III, international, randomized, DB trial of
CBZ versus lacosamide for the initial treatment of
focal epilepsy, CBZ-treated patients experienced
increased levels of total cholesterol (+21.1mg/
dL), LDL cholesterol (+12.6 mg/dL), non-HDL
cholesterol (+12.5mg/dL) and HDL cholesterol
(+8.5mg/dL)), whereas lacosamide-treated
patients did not experience elevations in these
parameters.3” Moreover, the proportion of
patients with elevated total cholesterol levels
increased from 30.8% at baseline to 49.6% at
12months in patients treated with CBZ but
remained stable in those treated with lacosamide
(37.0% at baseline; 34.8% at 12months).?” In a
study that assessed the impact of discontinuation
of CBZ due to concerns over the long-term con-
sequences of enzyme induction, patients who dis-
continued CBZ were shown to experience
significant reductions in total cholesterol, LDL
cholesterol and HDL cholesterol, and to addi-
tionally experience a significant increase in free
testosterone and a significant decrease in sex hor-
mone-binding globulin levels, in comparison with
those who continued to receive CBZ.3® Another
study demonstrated that CBZ significantly
affected the ability of statins to lower total choles-
terol, leading the authors to conclude that it is a
poor choice for patients with hyperlipidemia or
cardiovascular disease.” Such findings have led to
recommendations regarding the consideration of
switching patients treated with enzyme-inducing
ASMs to non-enzyme-inducing ASM:s,10,26,38,39
and to speculation regarding whether or not CBZ
should be considered as first-line monotherapy in
patients with newly diagnosed epilepsy.1?

The findings of the current study are consistent
with previous reports.%19-21:2¢4 A gingle-center,
observational, retrospective cohort study assessed
the effects of ESL on lipid metabolism in 108
patients (without having newly diagnosed focal sei-
zures, and including patients with add-on ASMs)
over a median duration of 23.1months (range
3-41months), and, in the overall population,
mean total cholesterol levels decreased signifi-
cantly during follow-up, changing from previous
increased levels (>200mg/dL) to normal levels
(<200mg/dL) during treatment.2° The proportion
of patients with hypercholesterolemia also
decreased during ESL treatment, although this
change was not statistically significant.2? Over half
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of the population had switched to ESL from prior
treatment with CBZ or oxcarbazepine, and there
was a marked decrease in mean total cholesterol
and a significant decrease in both mean LDL cho-
lesterol and median triglyceride levels in these
patients.2? Furthermore, after transitioning to
ESL, there were significant reductions in the pro-
portions of patients with hypercholesterolemia and
hypertriglyceridemia.?? In another retrospective
cohort study, lipid levels were assessed in 36 adult
patients before and after receiving treatment with
adjunctive ESL over a mean follow-up duration of
11 months (range 6—18months).2! After at least
6 months of ESL treatment, there were significant
reductions in the mean levels of total cholesterol
and LDL cholesterol, and a significant increase in
the mean level of HDL cholesterol.?! As in the cur-
rent study, no statistically significant change in tri-
glyceride levels was observed.?! In a post hoc
analysis of pooled data from three phase III, multi-
center, randomized, DB, placebo-controlled trials
of adjunctive ESL therapy (400, 800, or 1200 mg
QD) in patients with refractory focal seizures,
changes from baseline in serum lipid levels were
analyzed according to the use of enzyme-inducing
ASMs and/or statins during the baseline period.®
The most frequently used enzyme-inducing ASM
in patients treated with ESL. was CBZ (51%).°
Changes from baseline were significantly greater
for ESL 1200 mg/day versus placebo for total cho-
lesterol and HDL cholesterol, but the effect sizes
versus placebo were small.® There was also a small
but significant difference in the change from base-
line in LDL cholesterol for ESL 400 mg/day versus
placebo.® ESL had no consistent effect on lipid lev-
els in patients taking a concomitant enzyme-induc-
ing ASM, and there were no clinically relevant
changes in lipid levels following ESL treatment in
patients who took statins during baseline.® In a
similar post hoc analysis of pooled data from two
phase III conversion to ESL. monotherapy studies,
lipid parameters were assessed at baseline, Week
18, and Month 12, and analyzed in terms of the
use of enzyme-inducing ASMs at baseline.?* The
most frequently used enzyme-inducing ASMs
were CBZ (77%) and phenytoin (24%).24 Patients
converting from enzyme-inducing ASMs had
higher levels of total cholesterol, LDL cholesterol,
HDL cholesterol and triglycerides at baseline,
compared with those converting from non-enzyme-
inducing ASMs (significantly higher for total cho-
lesterol and HDL cholesterol).2* After converting
to ESL monotherapy, plasma levels of total

cholesterol, LDL cholesterol, HDL cholesterol
and triglycerides decreased in patients converting
from enzyme-inducing ASMs and increased in
those converting from non-enzyme-inducing
ASMs, reaching very similar values that were inter-
mediate between the baseline values for the sub-
groups of patients converting from enzyme-inducing
and non-enzyme-inducing ASMs.2¢ The authors
concluded that ESL had only a modest and clini-
cally insignificant impact on plasma lipid levels.2*
Other studies, conducted in the clinical practice
setting, have demonstrated that ESL. monotherapy
can be effective in patients who have switched
from CBZ due to inadequate efficacy,*-4! consist-
ent with evidence demonstrating that ESL and
CBZ have different mechanisms of action.!%-31:32
Since no ASM has been shown to have protective
CCYV effects, in terms of improving lipid profiles in
previously untreated patients, the relative impact
of an ASM on CCV risk factors is an important
consideration when choosing initial treatment, or
when considering switching a patient from one
ASM to another. Published guidance has provided
recommendations for clinical scenarios in which it
may be appropriate to switch patients from CBZ to
ESL (such as patients experiencing or at risk of
hypercholesterolemia and those with severe osteo-
penia-osteoporosis), along with pragmatic advice
on how to do s0.26:3°

To our knowledge, this is the first prospective
investigation of the impact of ESL on plasma
lipid levels in patients receiving ESL as mono-
therapy for newly diagnosed epilepsy (i.e. without
prior exposure to ASMs), since previous studies
were conducted either in the adjunctive or con-
version to monotherapy settings and/or were ret-
rospective in design. A further strength is that we
were able to analyze patients’ plasma lipid levels
before starting ASM treatment, and after switch-
ing from CBZ monotherapy to ESL monother-
apy. The nature of this post hoc study was
exploratory. The sample size was small, and the
original DB trial and OLE study were not designed
or powered to assess the impact of treatment on
plasma lipid levels. Therefore, the p values cited
should not be considered confirmatory and the
findings from the analyses should be interpreted
with caution. Nevertheless, the results are consist-
ent with those of previous studies.519-21:2¢ Since
the sample size was small, it was not possible to
conduct meaningful analyses of mean changes in
lipid parameters, due to high variability in the
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data, but this was addressed by assessing the pro-
portions of patients with high/low plasma levels of
lipid parameters to provide a clinically meaningful
understanding of changes in these parameters
over time. A further limitation of the study was
that information on alcohol use and smoking sta-
tus, both of which can have an impact on lipid
parameters, was not available, and it was therefore
not possible to confirm whether there were
between-group differences that could potentially
have affected the results. However, relevant medi-
cal conditions, including CCV diseases, were well
balanced between the treatment groups.

In summary, the findings from this study are con-
sistent with current evidence regarding the impact
of CBZ on plasma lipid levels, supporting recom-
mendations for considering switching patients
from CBZ to ESL to reduce the risk of hypercho-
lesterolemia.9:3%:3% The findings also suggest that
ESL monotherapy may be a rational treatment
option for patients with newly diagnosed focal
epilepsy who have, or who are at risk of develop-
ing, hypercholesterolemia.
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