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ARTICLE INFO ABSTRACT

Psychiatric and intellectual comorbidities are common in patients with epilepsy. However, data on the use of
antiepileptic drugs in these patients are still lacking. This study assessed the real-world effectiveness and safety/
tolerability of eslicarbazepine acetate (ESL) in patients with intellectual disability and psychiatric comorbidities,
including a separate analysis specifically in those with depression, using data from the Euro-Esli study.
Effectiveness measures included responder and seizure freedom rates. Safety and tolerability were assessed by
evaluating adverse events (AEs) and ESL discontinuation due to AEs, respectively. Of the 2058 patients initially
included in the Euro-Esli study, 952 patients had intellectual disability data available, 1138 had psychiatric
comorbidity data available and 1134 had depression data available. Of those who had intellectual or psychiatric
comorbidity data available, 11.3% (108/952) suffered from intellectual disability, 24.9% (283/1138) had a
psychiatric disorder, including depression, and 12.4% (141/1134) specifically had depression. Responder and
seizure freedom rates were generally comparable between patients with psychiatric comorbidity and those
without, and patients with depression and those without. However, responder and seizure freedom rates were
significantly lower in patients with intellectual disability compared with those without. Overall, patients with
psychiatric and intellectual comorbidities experienced more AEs and AEs leading to ESL discontinuation than
patients without these comorbidities. The incidence of psychiatric AEs was not significantly different for patients
with psychiatric comorbidities or depression than those without, and the incidence of cognitive AEs was not
significantly different for patients with intellectual disability than those without. These findings suggest that ESL
is effective in patients with psychiatric and intellectual comorbidities and that its use in these patients is unlikely
to exacerbate existing psychiatric or cognitive disturbances.
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1. Introduction

Psychiatric disorders and intellectual disability are frequently en-
countered in patients with epilepsy [1-3]. In fact, the prevalence of
psychiatric comorbidity is two-fold higher in patients with epilepsy
than in the general population [2]. Affective disorders are the most
common culprit, with depression accounting for 30% of all affective
conditions in these patients [4,5]. The etiology of depression and other

psychiatric comorbidities in patients with epilepsy is multifaceted with
clear psychosocial predisposition, but iatrogenic causes are often im-
plicated [4,6,7]. Furthermore, numerous studies have shown that psy-
chiatric comorbidities, especially depression, negatively affect the
quality of life (QoL) of patients with epilepsy and result in additional
healthcare costs and loss of productivity due to absenteeism [8,9].
Intellectual disability is another common comorbidity in epilepsy
patients, affecting up to a quarter of patients [10]. The underlying

Abbreviations: AE, adverse event; AED, antiepileptic drug; ESL, eslicarbazepine acetate; ID, intellectual disability; ILAE, International League Against Epilepsy; NOC,
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etiology of epilepsy can itself be the reason for a number of cognitive
and behavioral challenges, which may be aggravated by antiepileptic
drug (AED) therapy [11]. The treatment of patients with intellectual
disability is further complicated by the fact that such patients are more
prone to psychiatric disorders [3,12-15] and more refractory to AED
therapy, compared with patients without intellectual disability
[15-18]. In addition, in patients with intellectual disability, epilepsy
tends to be more severe and chronic, leading to increased health service
utilization, morbidity and mortality, compared with epilepsy in the
general population [19,20].

Medication tolerability is an important aspect of managing epilepsy
treatment in patients with comorbidities. New generation AED treat-
ments have emerged as useful alternatives to older therapies with im-
provement in safety and tolerability profiles, when treating these pa-
tient populations [21,22]. However, neuropsychiatric adverse events
(AEs) are still problematic [23-26].

Eslicarbazepine acetate (ESL) — a once-daily AED approved for the
treatment of focal-onset seizures as monotherapy or adjunctive therapy
- is a potentially valuable therapy for patients suffering from psychia-
tric disorders or intellectual disability, since psychiatric AEs are un-
commonly reported with ESL, with the exception of insomnia [27-29].
The efficacy and safety of ESL as a treatment for focal epilepsy have
been established in a series of randomized controlled trials [30-36] and
extension studies [37-39]. However, data on the effectiveness of ESL in
patients with psychiatric or intellectual comorbidities are still lacking.
This lack of information is perhaps unsurprising given that controlled
trials employ strict inclusion criteria; patients are carefully recruited to
minimize the effect of confounding factors that might impact efficacy
and/or safety results [40].

To bridge the gap between clinical trials and real-life experience
with ESL, a large clinical audit (the Euro-Esli study) was conducted,
which pooled and analyzed data from European clinical practice studies
[41]. Euro-Esli included 2058 patients, representing the largest cohort
of patients treated with ESL in clinical practice to be reported to date.
The size of the patient cohort has allowed meaningful subgroup ana-
lyses to be conducted.

The aim of this study was to assess ESL in patients with focal epi-
lepsy, from Euro-Esli, presenting with intellectual or psychiatric co-
morbidities (including depression), and to establish whether the effi-
cacy and tolerability profiles reported for ESL in clinical trials are
reflected in the clinical practice setting when treating these patients.
Since depression is a common psychiatric presentation amongst epi-
lepsy patients, a separate analysis was also conducted in this specific
population.

2. Methods
2.1. Study design

The Euro-Esli study was an exploratory, retrospective, pooled ana-
lysis of data from 14 European clinical real-world practice studies that
assessed the effectiveness, safety and tolerability of ESL as an ad-
junctive treatment for focal seizures. Details of the specific inclusion/
exclusion criteria used in the individual studies have been previously
reported [41-54]. Overall, these studies included few inclusion/exclu-
sion criteria, to mirror the diversity of patients encountered in clinical
practice.

The current subanalyses included patients treated with ESL for
whom intellectual disability, psychiatric comorbidity (including de-
pression) and/or depression data were available. Diagnostic criteria for
intellectual disability, psychiatric comorbidity and depression were
defined by the participating physicians according to information ex-
tracted from medical records. Effectiveness was assessed after 3, 6 and
12 months of ESL treatment and at final follow-up. Safety and toler-
ability were assessed throughout ESL treatment.
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2.2. Study assessments

2.2.1. Effectiveness

Effectiveness measures included responder, seizure freedom and
retention rates. Response to ESL treatment was defined as =50% sei-
zure frequency reduction from baseline (prior to ESL initiation) and
seizure freedom was defined as no reported seizures since at least the
prior visit (either 3 or 6 months).

2.2.2. Safety and tolerability

Safety was assessed by evaluation of AEs and tolerability was as-
sessed by analysing treatment discontinuation due to AEs. AEs were
classified using the Medical Dictionary for Regulatory Activities version
16.0 [55]. Certain AEs of special interest were also assessed, which
were psychiatric disorders (as a system organ class), cognitive AEs
(defined as ‘Disturbance in attention/concentration’, ‘Memory pro-
blems’, ‘Confusion’, ‘Cognitive disturbance’, ‘Sedation’, ‘Encephalo-
pathy’ and ‘Bradypsychia’), and hyponatremia.

2.2.3. Additional assessments

These included evaluation of information relating to ESL dosing,
time to ESL discontinuation and changes to concomitant AED(s) after
initiation of ESL treatment.

2.3. Statistical analyses

Details of the statistical methodology employed in Euro-Esli have
been previously published [41]. The efficacy population included all
patients who initiated ESL treatment and had at least one efficacy as-
sessment. The safety population was defined as all patients who in-
itiated ESL treatment. Effectiveness, safety and tolerability data were
not available for all patients at every timepoint; therefore, the de-
nominator used for all frequency assessments was the total number of
patients for whom the data in question were available. Patients who
withdrew from ESL treatment were not excluded from the analysis; the
‘last visit’ timepoint was created in order to capture the patients' last
recorded observation for each assessment.

In these subanalyses, differences in baseline characteristics were
analyzed using the Chi-squared test, Student's t-test or Mann-Whitney U
test, as appropriate. ESL dose variation between patients with versus
without comorbidities at various timepoints was assessed using the
Mann-Whitney U test. Variation between the initial and final number of
concomitant AEDs in each patient subgroup was assessed using the
Wilcoxon signed-rank test, while the difference between concomitant
AEDs between patients with versus without comorbidities at baseline
and last visit was assessed using the Mann-Whitney U test. Treatment
response and safety and tolerability assessments were summarized de-
scriptively and studied as a function of the different subpopulations
using the Chi-squared test. Time to ESL discontinuation was assessed
using the Kaplan-Meier method. Differences in ESL treatment retention
between patients with versus without comorbidities was performed
using the Log Rank test.

The Statistical Package for the Social Sciences version 19.0 was used
for all analyses. The significance level was set at 5%.

3. Results

Of the 2058 patients initially included in the Euro-Esli study [41],
952 patients had intellectual disability data available, 1138 had psy-
chiatric comorbidity data available and 1134 had depression data
available. Of those who had intellectual or psychiatric comorbidity data
available, 11.3% (108/952) suffered from intellectual disability, 24.9%
(283/1138) had a psychiatric disorder, including depression, and
12.4% (141/1134) specifically had depression. The range of disorders
present in the psychiatric comorbidity subgroup are detailed in Table 1.
Depression affected almost half of patients who reported psychiatric
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Table 1
Breakdown of the types of disorders present in the psychiatric comorbidities
subgroup (283 patients).

Disorder® n (%)
Organic, including symptomatic, mental disorders
Dementia 1(0.4)
Mental and behavioral disorders due to psychoactive substance
abuse
Substance abuse 21 (7.4)
Schizophrenia, schizotypal and delusional disorders
Unspecified psychosis 15 (5.3)
Schizophrenia NOC 6 (2.1)
Mood (affective) disorders
Depression 141 (49.8)
Mood disorder 26 (9.2)
Bipolar affective disorder 3(1.1)
Cyclothymia 1(0.4)
Manic episode 1(0.4)
Neurotic, stress-related and somatoform disorders
Anxiety 59 (20.8)
Panic disorder 7 (2.5)
Dissociative (conversion) disorders 6 (2.1)
Neurotic disorders 2(0.7)
Adjustment disorder 1(0.4)
Multiple personality 1(0.4)
Neurasthenia 1(0.4)
Post-traumatic stress disorder 1(0.4)
Behavioral syndromes associated with physiological
disturbances and physical factors
Anorexia nervosa 2(0.7)
Insomnia 3(1.1)
Disorders of adult personality and behavior
Personality disorder 11 (3.9)
Conduct disorders 10 (3.5)
Borderline personality disorder 1(0.4)
Disorders of psychological development
Asperger syndrome 2(0.7)
Behavioral and emotional disorders with onset usually
occurring in childhood and adolescence
Attention-deficit hyperactivity disorder 11 (3.9)
Unspecified mental disorder
Psychological disorders NOC 30 (10.6)

NOC, not otherwise classified.
2 International Statistical Classification of Diseases and Related Health
Problems, 10th Revision.

comorbidities while anxiety affected a fifth of these patients (Table 1).

3.1. Study population

The baseline characteristics of the full Euro-Esli study population
have been described previously [41]. In brief, the mean age of patients
was 44.0 years; 52.1% of patients were male; the mean age at onset of
epilepsy was 23.3years; and the mean duration of epilepsy was
20.9 years. The baseline characteristics of patients with and without
psychiatric comorbidity or intellectual disability included in these
subanalyses are presented in Table 2.

3.1.1. Intellectual disability

Patients with intellectual disability were younger than those
without (p < .001), and the mean age of epilepsy onset was recorded
at an earlier age in patients with intellectual disability compared with
those without (p < .001) (Table 2). In addition, the mean duration of
the disease was longer in patients with intellectual disability than those
without (p = .009). The use of previous AEDs was significantly higher
in the group of patients with intellectual disability compared to those
without (p < .001). Overall seizure activity was also higher in the
group of patients with intellectual disability compared with those
without (p < .001).
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3.1.2. Psychiatric comorbidity

A higher proportion of patients with psychiatric comorbidities were
female compared to those without psychiatric comorbidities (p = .003)
(Table 2). Mean monthly seizure frequency was similar between the
two groups of patients (p = .352), while baseline numbers of previous
AEDs were higher in the psychiatric comorbidity group compared to the
no psychiatric comorbidity group (p = .041).

3.1.3. Depression

Patients who suffered from depression were slightly older than
those who did not (p = .032) (Table 2). The proportion of females was
also higher in the group of patients with depression compared to those
without (p = .039). The use of previous AEDs was higher in the group
of patients with depression compared with those without (p = .020),
although at baseline, the number of concomitant AEDs was similar
between the two groups (p = .283) (Table 3).

3.2. ESL treatment

The most common reason for ESL initiation in the different patient
groups included in these subanalyses was lack of effectiveness of pre-
vious treatment (Table 3).

3.2.1. Intellectual disability

At baseline, the median ESL dose at initiation was 400 mg/day in
both patients with intellectual disability and those without (Table 3). At
the last visit, the ESL dose was higher in patients with intellectual
disability compared with those without (p = .044; Mann-Whitney U
test). In patients with intellectual disability, the number of concomitant
AEDs did not differ significantly throughout the study (p = .317; Wil-
coxon signed-rank test). However, the use of concomitant AEDs reduced
significantly in patients without intellectual disability (p < .001; Wil-
coxon signed-rank test). At last follow-up, the number of concomitant
AEDs was statistically higher in the group of patients with intellectual
disability compared with those without (p < .001; Mann-Whitney U
test).

3.2.2. Psychiatric comorbidity

ESL dosing was similar between patients with and without psy-
chiatric comorbidity at initiation (baseline) and last visit (Table 3).
There was a significant reduction in the number of concomitant AEDs
used from baseline to the last visit in patients with psychiatric co-
morbidity (p < .001; Wilcoxon signed-rank test) and those without
(p < .001; Wilcoxon signed-rank test). At last follow-up, there was no
statistically significant difference in the number of concomitant AEDs
between the two groups (p = .09; Mann-Whitney U test).

3.2.3. Depression

No statistical differences in dosing were detected between the two
groups of patients at initiation (baseline) and last follow-up (Table 3).
There was a significant reduction in the number of concomitant AEDs
used from baseline to the last visit in patients with depression
(p < .001; Wilcoxon signed-rank test) and those without (p < .001;
Wilcoxon signed-rank test).

3.3. Effectiveness

3.3.1. Intellectual disability

At all timepoints, responder and seizure freedom rates were sig-
nificantly lower in patients with intellectual disability compared with
those without (Fig. 1). At 12 months, 60.3% (35/58) of patients in the
intellectual disability group had responded to ESL treatment compared
with 76.6% (222/290) of patients in the no intellectual disability group
(p = .010, Chi-squared test). The rate of seizure freedom after
12 months of ESL treatment was 22.4% (13/58) in patients with in-
tellectual disability compared with 43.1% (125/290) in patients



C.P. Doherty, et al.

Journal of the Neurological Sciences 402 (2019) 88-99

Table 2
Patient demographics and baseline characteristics in patients with intellectual disability or psychiatric comorbidity and those without.
Baseline demographics Intellectual disability Psychiatric comorbidity Depression
Yes No Yes No Yes No

Age
N* 108 844 283 855 141 993
Mean (SD), year 38.2(13.2) 44.7 (14.6) 46.5 (15.6) 45.0 (15.9) 47.8 (14.3) 45.0 (16.1)
Median (range), year 36.0 (16.0-77.0) 43.0 (17.0-85.0) 47.0 (18.0-87.0) 43.0 (17.0-87.0) 48.0 (19.0-83.0) 43.0 (17.0-87.0)
p-value < 0.001° 0.175°¢ 0.032¢

Sex
N* 107 844 283 854 141 992
Male, n (%) 57 (53.3) 449 (53.2) 132 (46.6) 486 (56.9) 65 (46.1) 549 (55.3)
Female, n (%) 50 (46.7) 395 (46.8) 151 (53.4) 368 (43.1) 76 (53.9) 443 (44.7)
p-value 0.989"° 0.003° 0.039°

Epilepsy-related characteristics

Age at onset of epilepsy
N* 98 801 269 816 135 946
Mean (SD), year 10.2 (14.1) 20.8 (17.1) 27.0 (20.5) 24.5 (20.3) 25.5 (20.2) 25.0 (20.4)
Median (range), year 4.0 (0.0-61.0) 17.0 (0.0-82.0) 23.0 (0.0-83.0) 20.0 (0.0-87.0) 22.0 (0.0-81.0) 20.0 (0.0-87.0)
p-value < 0.001¢ 0.049¢ 0.696¢

Duration of epilepsy
N* 98 801 269 816 135 946
Mean (SD), years 27.6 (15.0) 24.2 (17.3) 19.5 (16.6) 21.0 (17.7) 22.4 (18.0) 20.4 (17.4)
Median (range), years 28.0 (0.0-73.0) 22.0 (0.0-81.8) 15.5 (0.0-73.0) 17.0 (0.0-81.8) 20.0 (0.0-73.0) 16.5 (0.0-81.8)
p-value 0.009¢ 0.325¢ 0.210¢

Etiology (ILAE 2010 classification)
N* 104 596 252 634 118 764
Structural-metabolic, n (%) 41 (39.4) 305 (51.2) 125 (49.6) 345 (54.4) 53 (44.9) 414 (54.2)
Genetic, n (%) 4 (3.8) 13 (2.2) 4 (1.6) 13 (2.1) 1(0.8) 16 (2.1)
Unknown, n (%) 59 (56.7) 278 (46.6) 123 (48.8) 276 (43.5) 64 (54.2) 334 (43.7)
p-value 0.069° 0.349° 0.082°

Baseline seizure type
Any seizure
N* 107 842 282 853 141 990
Yes, n (%) 103 (96.3) 790 (93.8) 252 (89.4) 807 (94.6) 126 (89.4) 929 (93.8)
p-value 0.314° 0.002° 0.047°

Simple partial seizures
N* 106 841 277 840 138 975
Yes, n (%) 13 (12.3) 262 (31.2) 71 (25.6) 263 (31.3) 41 (29.7) 292 (29.9)
p-value < 0.001° 0.073° 0.954°

Complex partial seizures
N* 106 841 277 840 138 975
Yes, n (%) 63 (59.4) 531 (63.1) 154 (55.6) 500 (59.5) 84 (60.9) 567 (58.2)
p-value 0.457° 0.250° 0.545"

Secondarily generalized seizures
N* 106 841 277 840 138 975
Yes, n (%) 79 (74.5) 416 (49.5) 153 (55.2) 412 (49.0) 72 (52.2) 490 (50.3)
p-value < 0.001" 0.074° 0.673"

Monthly seizure frequency
Any seizure
N* 103 790 252 807 126 929
Mean (SD) 26.8 (65.4) 15.5 (66.7) 10.8 (30.7) 14.2 (67.9) 12.8 (35.7) 13.5 (64.0)
Median (range) 6.0 (0.3-495.0) 3.0 (0.2-1230.0) 2.7 (0.1-300.0) 2.3 (0.1-1230.0) 3.0 (0.1-300.0) 2.3 (0.1-1230.0)
p-value < 0.001¢ 0.352¢ 0.066"

Simple partial seizures
N* 8 200 49 221 28 241
Mean (SD) 9.4 (16.6) 18.4 (80.8) 10.6 (24.3) 15.6 (76.5) 12.4 (28.2) 15.0 (73.4)
Median (range) 3.2 (0.7-50.0) 3.2 (0.3-900.0) 3.3 (0.3-150.0) 2.0 (0.3-900.0) 2.0 (0.3-150.0) 4.0 (0.3-900.0)
p-value 0.748¢ 0.057¢ 0.023¢

Complex partial seizures
N* 30 427 119 428 68 476
Mean (SD) 17.9 (38.5) 8.2 (24.5) 8.0 (26.3) 6.5 (22.6) 6.5 (17.1) 6.9 (24.3)
Median (range) 5.0 (0.3-200.0) 2.8 (0.2-300.0) 2.5 (0.3-240.0) 2.0 (0.2-300.0) 2.0 (0.3-125.0) 2.7 (0.2-300.0)
p-value 0.011¢ 0.057¢ 0.379¢

Secondarily generalized seizures
N* 45 318 118 342 56 401
Mean (SD) 6.7 (10.6) 2.4 (5.6) 2.7 (6.2) 21(.1) 2.9 (6.9) 2.2 (5.2)
Median (range) 3.0 (0.2-51.0) 0.9 (0.1-50.0) 1.0 (0.2-45.0) 0.7 (0.1-50.0) 1.0 (0.2-45.0) 0.7 (0.1-50.0)
p-value < 0.001¢ 0.064¢ 0.024¢
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Table 2 (continued)
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Baseline demographics Intellectual disability Psychiatric comorbidity Depression
Yes No Yes No Yes No
AED treatment
Total number of previous AEDs®
N* 108 838 283 853 141 991
Mean (SD) 5.3(4.1) 3.0 (3.0) 2.6 (3.1) 2.4(3.1) 2.8 (3.1) 2.4(3.1)
Median (range) 4.0 (0.0-15.0) 2.0 (0.0-15.0) 2.0 (0.0-15.0) 1.0 (0.0-15.0) 2.0 (0.0-13.0) 1.0 (0.0-15.0)
p-value < 0.001¢ 0.041¢ 0.020¢
AED, antiepileptic drug; ILAE, International League Against Epilepsy; SD, standard deviation.
% N refers to the total number of patients for whom data in question were available.
b Chi-Squared test.
¢ Student's t-test.
4 Mann-Whitney U test.
¢ Excluding concomitant AEDs.
Table 3
ESL dosing, use of concomitant AEDs and reasons for ESL initiation or discontinuation at baseline and last visit.
Intellectual disability Psychiatric comorbidity Depression
Yes No Yes No Yes No
At initiation (baseline)
ESL dose
N* 7 338 110 486 52 544

Mean (SD), mg/day
Median (range), mg/day
p-value®
Total number of concomitant AEDs
N
Mean (SD)
Median (range)
p-value”
Reasons for ESL initiation
N
Lack of effectiveness, n (%)
Poor tolerability, n (%)
Both, n (%)
Other, n (%)

At last visit
ESL dose
N
Mean (SD), mg/day
Median (range), mg/day
p-value”
Total number of concomitant AEDs
N
Mean (SD)
Median (range)
p-value®
Reasons for ESL discontinuation
N
Lack of effectiveness, n (%)
Poor tolerability, n (%)
Both, n (%)
Other, n (%)

457.1 (151.2)
400 (400-800)

436.8 (170.7)
400 (150-1600)

0.527

108 842

2.3 (1.2) 1.7 (1.0)

2.0 (0.0-5.0) 1.0 (0.0-6.0)
< 0.001

23 444

17 (73.9) 337 (75.9)

3(13.0) 43 (9.7)

0 45 (10.1)

3 (13.0) 19 (4.3)

107 834

1050.5 (358.3) 981 (355.1)

1200 (400-2400)

800 (200-2800)

0.044

54 505

2.6 (1.4 1.5 (1.0)

2.5 (0.0-5.0) 1.0 (0.0-6.0)
< 0.001

103 827

15 (14.6) 49 (5.9)

11 (10.7) 91 (11.0)

11 (10.7) 26 (3.1)

9(8.7) 56 (6.8)

493.6 (202.9)
400 (300-1600)

493.3 (235.2)
400 (150-1600)

0.434

283 853

1.6 (1.0) 1.6 (1.0)

1.0 (0.0-5.0) 1.0 (0.0-6)
0.090

160 557

101 (63.1) 409 (73.4)

38 (23.8) 81 (14.5)

12 (7.5) 34 (6.1)

9 (5.6) 33 (5.9)

282 845

982.6 (328.5) 948.0 (324.5)

800 (400-2400) 800 (200-2800)
0.077

170 640

1.3(1.1) 1.3(1.1)

1.0 (0.0-4.0) 1.0 (0.0-6.0)
0.566

276 840

18 (6.5) 40 (4.8)

37 (13.4) 69 (8.2)

8 (2.9) 25 (3.0)

25 (9.1) 44 (5.2)

490.4 (171.8)
400 (300-800)

493.7 (234.3)
400 (150-1600)
0.515

141 991

1.6 (1.0) 1.6 (1.0)

1.0 (0.0-4.0) 1.0 (0.0-6.0)
0.283

77 640

56 (72.7) 454 (70.9)

9(11.7) 110 (17.2)

8(10.4) 38 (5.9)

4 (5.2) 38 (5.9)

140 983

985.0 (358.8)
800 (400-2400)

952.9 (321.1)
800 (200-2800)
0.281

78 732

1.4 (1.2) 1.3(1.1)

1.0 (0.0-4.0) 1.0 (0.0-6.0)

0.266

138 974

11 (8.0) 46 (4.7)

20 (14.5) 85 (8.7)
4(2.9) 29 (3.0)

13 (9.9 56 (5.7)

AED, antiepileptic drug; ESL, eslicarbazepine acetate; SD, standard deviation.

@ N refers to the total number of patients for whom data in question were available.

> Mann-Whitney U test.

without (p = .003; Chi-squared test).

3.3.2. Psychiatric comorbidity

At 12 months of follow-up, retention on ESL treatment was 67.6%
(69/102) in patients with intellectual disability and 78.7% (657/835)
in patients without. During the same period, the mean duration of ESL
treatment was 9.7months (95% confidence interval [CI]:
9.1-10.4months) in patients with intellectual disability and
10.1 months (95% CI: 9.9-10.4 months) in patients without intellectual
disability (p = .090; Log Rank test).
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At all timepoints, there were no significant differences between
groups in responder and seizure freedom rates (Fig. 2). At 12 months,
the responder rates were 83.1% (128/154) and 82.5% (326/395) in
patients with and without psychiatric comorbidity, respectively
(Fig. 2). The rate of seizure freedom after 12 months of ESL treatment
was 51.3% (79/154) in patients with psychiatric disorders and 51.4%
(203/395) in patients without.

At 12 months of follow-up, ESL retention rate was 75.1% (211/281)
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Fig. 1. Effectiveness of eslicarbazepine acetate in patients with intellectual disability and those with no intellectual disability: (a) responder rate and (b) seizure
freedom rate at 3 months, 6 months, 12 months and the last visit. Response was defined as =50% reduction in seizure frequency from baseline. Seizure freedom was
defined as no seizures since at least the prior visit. ID refers to intellectual disability.

in patients with psychiatric comorbidities and 83.2% (697/838) in
patients without. The mean duration of ESL treatment during this
period was 9.9 months (95% CI: 9.5-10.4 months) in patients with
psychiatric comorbidities and 10.6 months (95% CI: 10.4-10.8 months)
in patients without psychiatric comorbidities (p = .006; Log Rank test).

3.3.3. Depression
At all but the last visit, the responder rate in epilepsy patients suf-
fering from depression was comparable with those who did not
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(Supplementary file). Although seizure freedom rates were lower in
patients suffering from depression compared with those who did not,
the difference was statistically significant only at the 6-month visit and
last follow-up (Supplementary file). After 12 months, responder and
seizure freedom rates were 81.0% (51/63) and 46.0% (29/63) in pa-
tients with depression and 82.9% (402/485) and 52.0% (252/485) in
patients without depression, respectively.

Retention on ESL treatment, at 12 months of follow-up, was 71.6%
(101/141) in patients with depression and 82.6% (805/974) in patients
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Fig. 2. Effectiveness of eslicarbazepine acetate in patients with psychiatric comorbidity and those with no psychiatric comorbidity: (a) responder rate and (b) seizure
freedom rate at 3 months, 6 months, 12 months and the last visit. Response was defined as =50% reduction in seizure frequency from baseline. Seizure freedom was

defined as no seizures since at least the prior visit.

without depression. The mean duration of ESL treatment during this
period was 9.6 months (95% CI: 8.9-10.3 months) in patients with de-
pression and 10.6 months (95% CI: 10.4-10.8 months) in those without
(p = .001; Log Rank test).

3.4. Safety and tolerability

3.4.1. Intellectual disability
Patients with intellectual disability experienced more AEs than
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those without (45.8% [49/107] versus 32.6% [275/844]; p = .007)
(Table 4). There was no statistical difference in cognitive AEs reporting
in patients with intellectual disability compared with those without
(4.0% [4/99] versus 3.8% [31/809]; p = .919). The incidence of psy-
chiatric AEs, however, was higher in patients with intellectual disability
than those without (6.1% [6/99] versus 1.6% [13/809]; p = .003). The
incidence of AEs leading to treatment discontinuation was higher in the
intellectual disability group compared with the group with no in-
tellectual disability, although this was of marginal statistical
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Table 4
Summary of AEs in patients with and without intellectual disability or psychiatric comorbidity.
Intellectual disability Psychiatric comorbidity Depression
Yes No Yes No Yes No

Patients with any AE
N* 107 844 283 855 141 993
n (%) 49 (45.8) 275 (32.6) 122 (43.1) 261 (30.5) 60 (42.6) 322 (32.4)
p-value” 0.007 < 0.001 0.017

Most frequently reported AEs (=2% patients®)
N* 99 809 272 822 136 955
Dizziness, n (%) 10 (10.1) 51 (6.3) 18 (6.6) 51 (6.2) 10 (7.4) 59 (6.2)
Fatigue, n (%) 7 (7.1) 75 (9.3) 31 (11.4) 55 (6.7) 17 (12.5) 69 (7.2)
Somnolence, n (%) 6 (6.1) 34 (4.2) 22 (8.1) 34 (4.1) 11 (8.1) 45 (4.7)
Hyponatremia, n (%) 10 (10.1) 39 (4.8) 24 (8.8) 32 (3.9) 11 (8.1) 45 (4.7)
Instability/ataxia, n (%) 5(5.1) 20 (2.5) 6(2.2) 19 (2.3) 3(2.2) 22 (2.3)
Diplopia/blurred vision, n (%) 1 (1.0) 28 (3.5) 9(3.3) 18 (2.2) 5(3.7) 22 (2.3)
Rash, n (%) 0 20 (2.5) 10 (3.7) 11 (1.3) 8 (5.9) 13 (1.4)
Nausea, n (%) 4 (4.0) 23 (2.8) 8(2.9) 19 (2.3) 4 (2.9) 23 (2.4)
Disturbance in attention/concentration, n (%) 4 (4.0) 27 (3.3) 8 (2.9) 23 (2.8) 2 (1.5) 29 (3.0)
Headache, n (%) 2 (2.0 20 (2.5) 3.1 24 (2.9) 1(0.7) 26 (2.7)
Gait disturbance, n (%) 6 (6.1) 13 (1.6) 4 (1.5) 15 (1.8) 2 (1.5) 17 (1.8)
Tremor, n (%) 1(1.0) 10 (1.2) 4 (1.5) 7 (0.9) 3(2.2) 8(0.8)
Pruritus/burning, n (%) 0 5(0.6) 3.1 2(0.2) 3(2.2) 2(0.2)
Behavioral disorders, n (%) 2 (2.0) 0 0 1(0.1) 0 1(0.1)

Patients with any cognitive AEs'
N* 99 809 272 822 136 955
n (%) 4 (4.0) 31 (3.8) 10 (3.7) 32 (3.9) 3(2.2) 39 (4.1)
p-value” 0.919 0.872 0.287

Patients with any psychiatric AEs®
N 929 809 272 822 136 955
n (%) 6 (6.1) 13 (1.6) 10 (3.7) 15 (1.8) 6 (4.4 19 (2.0)
p-value” 0.003 0.076 0.074

Patients with AEs leading to ESL discontinuation
N 98 789 262 811 130 939
n (%) 22 (22.4) 117 (14.8) 45 (17.2) 94 (11.6) 24 (18.5) 114 (12.1)
p-value” 0.050 0.019 0.044

Most frequently reported AEs leading to ESL discontinuation (> 1% patients’)
N* 91 769 252 779 126 916
Dizziness, n (%) 3(3.3) 18 (2.3) 5(2.0) 15 (1.9) 2 (1.6) 18 (2.0)
Fatigue, n (%) 2(2.2) 28 (3.6) 14 (5.6) 16 (2.1) 8 (6.3) 22 (2.4)
Rash, n (%) 0 11 (1.9 5(2.0) 7 (0.9) 4 (3.2) 8(0.9)
Somnolence, n (%) 2(2.2) 18 (2.3) 7 (2.8) 12 (1.5) 4 (3.2) 15 (1.6)
Instability/ataxia, n (%) 2(2.2) 9(1.2) 1(0.4) 9(1.2) 0 10 (1.1)
Diplopia/blurred vision, n (%) 0 14 (1.8) 2(0.8) 11 (1.4 1(0.8) 12 (1.6)
Nausea, n (%) 2(2.2) 14 (1.8) 5(2.0) 10 (1.3) 2 (1.6) 13 (1.4)
Disturbance in attention/concentration, n (%) 3(3.3) 16 (2.1) 4 (1.6) 15 (1.9) 1(0.8) 18 (2.0)
Hyponatremia, n (%) 3(3.3) 12 (1.6) 8(3.2) 8 (1.0) 4 (3.2) 12 (1.3)
Headache, n (%) 11.0) 11 (1.4 1(0.4) 11 (1.4) 1(0.8) 11 (1.2)
Gait disturbance, n (%) 4 (4.4) 6 (0.8) 0 10 (1.3) 0 10 (1.1)
Tremor, n (%) 1(1.0) 2(0.3) 2(0.8) 1(0.1) 2 (1.6) 1(0.1)

AE, adverse event; ESL, eslicarbazepine acetate.

o

Chi-squared test.
AEs reported by =2% of patients in any of the patient subgroups.

a

¢ Psychiatric disorders system organ class.

-

significance (22.4% [22/98] versus 14.8% [117/789]; p = .050).

3.4.2. Psychiatric comorbidity

The incidence of AEs was higher in patients with psychiatric co-
morbidity compared with those without (43.1% [122/283] versus
30.5% [261/855]; p < .001) (Table 4). Psychiatric AEs were reported
by 3.7% (10/272) and 1.8% (15/822) of patients with and without
psychiatric comorbidity, respectively (p =.076). The incidence of
cognitive AEs was 3.7% (10/272) in patients with psychiatric co-
morbidities and 3.9% (32/822) in patients without psychiatric co-
morbidities (p = .872). The proportion of patients who discontinued
treatment due to AEs was higher in those who suffered from psychiatric
disorders than those who did not (17.2% [45/262] versus 11.6% [94/
811]; p = .019).
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N refers to the total number of patients for whom data in question were available.

Defined as ‘Disturbance in attention/concentration’, ‘Memory problems’, ‘Confusion’, ‘Cognitive disturbance’, ‘Sedation’, ‘Encephalopathy’ and ‘Bradypsychia’.

AEs leading to ESL discontinuation in > 1% of patients in any of the patient subgroups.

3.4.3. Depression

The occurrence of AEs was higher in epilepsy patients who suffered
from depression compared with those who did not (42.6% [60/141]
versus 32.4% [322/993]; p = .017) (Table 4). Psychiatric AEs were
reported by a higher percentage of patients with depression compared
to those without (4.4% [6/136] versus 2.0% [19/955]); however, the
difference was not statistically significant (p = .074). Similarly, no
statistical difference was observed between the incidence of cognitive
AEs in patients with depression compared with those without (2.2% [3/
136] versus 4.1% [39/955]; p = .287).The use of selective serotonin
reuptake inhibitors (SSRIs) and serotonin-norepinephrine reuptake in-
hibitors (SNRIs) was known in 27 patients with depression: 16 (59.3%)
were treated with SSRIs and 4 (14.8%) were taking SNRIs; hypona-
tremia was not reported in any of these patients. A further 11 patients
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with depression reported hyponatremia as an AE; antidepressant med-
ication use is unknown in these patients. A higher percentage of pa-
tients from the depression group discontinued treatment due to AEs
compared with those in the group with no depression (18.5% [24/130]
versus 12.1% [114/939]; p = .044).

4. Discussion

The results of these subanalyses demonstrate that ESL is effective
and generally well tolerated in patients with intellectual and psychiatric
comorbidities. After 12 months of follow-up, almost two thirds of pa-
tients with intellectual disability responded to ESL treatment, and ap-
proximately a quarter achieved seizure freedom. In the groups of pa-
tients with psychiatric comorbidities and those specifically with
depression, over 80% responded to ESL treatment and approximately
half achieved seizure freedom during the same period.

Responder and seizure freedom rates were significantly lower in
patients with intellectual disability than in those without, at all time-
points, possibly reflecting a higher degree of treatment refractoriness in
the former group. At baseline, patients with intellectual disability used
a higher number of previous and concomitant AEDs than patients
without intellectual disability. While the number of concomitant AEDs
reduced significantly from baseline to last follow-up following ESL
treatment in patients without intellectual disability, there was no sig-
nificant change in those patients with intellectual disability. It should
also be noted that although baseline ESL dose was similar in the groups
of patients with and without intellectual disability, at last follow-up,
patients with intellectual disability received a higher ESL dose com-
pared with patients without. These results are consistent with previous
studies indicating that patients with intellectual disability are more
refractory to AED treatment than those without [16,17,56].

The effectiveness of ESL in patients with psychiatric comorbidities
was similar to those without at all timepoints. Similarly, response to
ESL treatment was generally comparable in patients who specifically
had depression compared with those who did not. By contrast, re-
sponder and seizure freedom rates were significantly lower in patients
with depression compared with those without at the last visit.
Responder and seizure freedom rates were also somewhat lower in
patients with psychiatric comorbidities compared with those without at
the last visit, although the differences were not statistically significant.
These findings might have been affected by the lack of homogeneity
between groups in terms of follow-up duration at the last visit assess-
ment (since the last visit could have been at 3, 6, 12 months or later).
Effectiveness assessments at the defined timepoints (3, 6 and
12 months) were more homogenous in terms of follow-up duration and
therefore likely to be more reliable in terms of measured outcomes.
Nevertheless, seizure freedom rates were somewhat lower in patients
with depression compared with those without throughout follow-up,
the difference also reaching statistical significance at 6 months.

These detected differences in responder and seizure freedom rates in
patients with depression compared with those without, albeit minor,
might be clinically significant, since the presence of depression can it-
self be a risk factor for increased seizure frequency. A study of 433
epilepsy patients by Thaper et al., modelling the relationship between
stress, anxiety and depression with the occurrence of seizures, reported
that depression was the only significant predictor for seizure frequency
[57]. The potential psychotropic effect of some AEDs should also be
borne in mind when treating depressive patients. Polypharmacy and
certain AEDs, such as phenobarbital, have documented links to de-
pression [6,58]. The possible implication of iatrogenic factors in
causing or aggravating psychiatric problems emphasizes the need for
regular medication reviews to proactively assess for the development of
AEs, and supports recommendations for reducing levels of poly-
pharmacy in epilepsy patients whenever possible [59,60].

The safety and tolerability results of these subanalyses highlight
some of the challenges encountered in clinical practice when treating
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patients with comorbidities. In common with previous studies [61,62],
focal epilepsy patients who presented with intellectual disability or
psychiatric disorders, including those specifically with depression, ex-
perienced more AEs and were more likely to discontinue ESL treatment
due to AEs compared with those without comorbidities. This is perhaps
unsurprising since polypharmacy and coexisting disabilities, such as
physical incapacities, autistic traits, psychological disorders and beha-
vioral problems, are common in epilepsy patients with intellectual
disability and psychiatric comorbidities [3,18,63]. Overall, the types of
AEs reported in these subanalyses (most commonly, dizziness, fatigue
and somnolence) were similar to those described in the primary Euro-
Esli study and previous clinical trials [30-35,41]; no new safety signals
were detected in patients with intellectual or psychiatric comorbidities.
It is worth noting, however, that patients with intellectual and psy-
chiatric comorbidities were twice as likely to experience hyponatremia
as those without. This might be due to an additive or interactive effect
from concomitant medications. Although, in this study, hyponatremia
was not reported in any of the patients with depression concomitantly
taking SSRIs or SNRIs, the use of antidepressants is still a plausible
explanation for the increased rate of hyponatremia in this specific pa-
tient group, especially since SSRIs and other antidepressants themselves
have documented links to hyponatremia [64]. Further studies are
therefore warranted to elucidate potential drug—drug interactions or
combinations that may increase the risk of hyponatremia in patients
with intellectual and/or psychiatric comorbidities.

Patients with psychiatric comorbidities are susceptible to psychia-
tric and behavioral AEs [65]. A recent study, in which the medical
records of 4085 epilepsy patients were analyzed, reported that psy-
chiatric and behavioral AEs occurred in 17.2% of patients and that a
history of psychiatric conditions was associated with increased in-
cidence of psychiatric and behavioral AEs [66]. In the current Euro-Esli
subanalyses, there were no significant differences in the incidence of
psychiatric and cognitive AEs in patients with psychiatric comorbidities
compared with those without, or in the subgroup of patients with de-
pression and those without. Furthermore, the incidence rates of psy-
chiatric AEs reported for patients with psychiatric comorbidities and
those specifically with depression (3.7% and 4.4%, respectively) were
lower than the rates documented for other AEDs. For example, in
follow-up studies of epilepsy patients treated with topiramate and le-
vetiracetam, 23.9% (103/431) and 10.1% (52/517) experienced psy-
chiatric AEs, respectively [25,26].

Previous studies have also suggested that epilepsy patients with
intellectual disability are more prone to psychiatric, behavioral and
cognitive AEs compared with epilepsy patients at large [11,63,67]. In
the current analyses, there was no significant difference in the in-
cidence of cognitive AEs in patients with intellectual disability com-
pared with those without, although a higher proportion of patients with
intellectual disability experienced psychiatric AEs compared to those
without. Nonetheless, the incidence of psychiatric AEs in patients with
intellectual disability reported in this study (6.1% [6/99]) was rela-
tively low compared with the incidence of psychiatric AEs reported for
other AEDs [25,26]. Moreover, in a recent retrospective study by Ja-
lihal et al., it was reported that ESL did not result in significant psy-
chiatric and behavioral AEs in patients who previously discontinued
levetiracetam treatment due to these side effects (n = 26) [29]. Taken
together, these results suggest that ESL could be considered as a
treatment option in patients who develop psychiatric and behavioral
AEs with other AEDs [29]; however, regular follow-ups are warranted
to assess the risk of psychiatric AEs throughout ESL treatment especially
if intellectual disability is also documented.

Retention on ESL treatment was lower in patients with intellectual
and psychiatric comorbidities, including in patients who specifically
had depression, compared with those without these comorbidities. Lack
of effectiveness and poor tolerability were the main reasons for dis-
continuation in these patient groups. Discontinuation of ESL treatment
due to AEs was higher in patients with intellectual and psychiatric
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comorbidities, and in those with depression, compared to those
without. These results are consistent with previous studies since in-
tellectual and psychiatric comorbidity in patients with epilepsy have
been associated with decreased response to AED treatment and a wor-
sened AEs profile [11,68,69].

The increased incidence of AEs noted in patients with versus
without comorbidities, together with other clinical challenges, such as,
physical disabilities or behavioral problems, can negatively affect QoL.
The safety/tolerability profiles of AEDs have been reported as a prin-
ciple determinant of QoL [70,71]. In order to minimize AEs, different
strategies have been suggested; these include co-therapy reduction
[60], employing monotherapy at the lowest effective dose if possible
[59] and utilizing drug-sparing therapies when feasible [70]. Screening
for AEs, as part of regular clinical reviews, may increase identification
and guide AED treatment, which may, in turn, have a positive impact
on patients' QoL [71].

The current study was limited in comprising subanalyses of Euro-
Esli, which was itself a retrospective pooled analysis. In addition, there
was great heterogeneity in the studies included in Euro-Esli and the
information they reported [41]. Furthermore, diagnostic information
for psychiatric and intellectual comorbidities was extracted from
medical records and therefore not uniformly defined and verified across
the studies included in Euro-Esli. The fact that the Euro-Esli study and
these subanalyses have included large cohorts of patients, however, has
allowed for meaningful statistical analyses to be conducted. This has
permitted the effects of ESL in clinical practice to be elucidated in pa-
tients with intellectual and psychiatric comorbidities — patients who are
otherwise not routinely included in clinical trials. Another potential
limitation is the fact that confounding factors, e.g. the presence of
psychiatric comorbidities at baseline in the intellectual disability group,
were not recorded. Further studies are therefore needed to elucidate the
potential effects of such confounding factors on the effectiveness and
safety outcomes of ESL.

5. Conclusion

The results presented in this paper demonstrate that ESL is effective
and generally well tolerated in epilepsy patients with intellectual and
psychiatric comorbidities, including those specifically with depression.
However, they also illustrate some of the difficulties encountered in
clinical practice when treating these patients. Patients with comorbid
intellectual disability and psychiatric disorders tend to be inherently
more susceptible to AEs due to complex interactions between different
factors, such as underlying etiologies, the presence of other comorbid
conditions and concomitant medication use. Adapting a patient-centric
approach to treatment is therefore essential in these patients to ensure
that treatment goals are not limited to achieving seizure control but
instead extended to improving patients' QoL.

Acknowledgements

This study was funded by Eisai Ltd. Editorial assistance was pro-
vided by Khalida Rizi of mXm Medical Communications and funded by
Eisai Ltd.

Compliance with ethical standards

The Euro-Esli study protocol was approved by the Ethics Committee
of the Hospital Universitario y Politécnico La Fe, Valencia, Spain, as an
extension of the local audit and the study was carried out in accordance
with the ethical standards laid down in the 1964 Declaration of Helsinki
and its later amendments. All patients included in Euro-Esli provided
informed consent before entering the study.

97

Journal of the Neurological Sciences 402 (2019) 88-99

Declaration of conflict of interest

CPD is part of speakers' bureau of Eisai and UCB.

SR has received speaker and/or consultant fees from Eisai, GW
Pharma, Idorsia, LivaNova, and UCB pharma.

GA and GB have no conflicts of interest.

JC has received speaker's honoraria and/or consultancy fees from
Bial and Eisai.

RM is a current employee of Eisai Europe Ltd.

VV has participated in advisory boards and pharmaceutical in-
dustry-sponsored symposia for Eisai, UCB Pharma, Merck Sharp &
Dohme, Bial, Pfizer, GSK, Esteve, Novartis, Medtronic, and Cyberonics.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jns.2019.04.040.

References

[1] B. Pohlmann-Eden, A. Aldenkamp, G.A. Baker, C. Brandt, F. Cendes, R. Coras,
C.E. Crocker, C. Helmstaedter, M. Jones-Gotman, A.M. Kanner, A. Mazarati,

M. Mula, M.L. Smith, A. Omisade, J. Tellez-Zenteno, B.P. Hermann, The relevance
of neuropsychiatric symptoms and cognitive problems in new-onset epilepsy —
current knowledge and understanding, Epilepsy Behav. 51 (2015) 199-209,
https://doi.org/10.1016/j.yebeh.2015.07.005.

A. Gaitatzis, K. Carroll, A. Majeed, J.W. Sander, The epidemiology of the co-
morbidity of epilepsy in the general population, Epilepsia 45 (2004) 1613-1622,
https://doi.org/10.1111/j.0013-9580.2004.17504.x.

C.W. McGrother, S. Bhaumik, C.F. Thorp, A. Hauck, D. Branford, J.M. Watson,
Epilepsy in adults with intellectual disabilities: prevalence, associations and service
implications, Seizure 15 (2006) 376-386, https://doi.org/10.1016/j.seizure.2006.
04.002.

A. Gaitatzis, M.R. Trimble, J.W. Sander, The psychiatric comorbidity of epilepsy,
Acta Neurol. Scand. 110 (2004) 207-220, https://doi.org/10.1111/j.1600-0404.
2004.00324.x.

K.M. Fiest, J. Dykeman, S.B. Patten, S. Wiebe, G.G. Kaplan, C.J. Maxwell,

A.G.M. Bulloch, N. Jette, Depression in epilepsy: a systematic review and meta-
analysis, Neurology 80 (2013) 590-599, https://doi.org/10.1212/WNL.
0b013e31827b1ae0.

M.V. Lambert, M.M. Robertson, Depression in epilepsy: etiology, phenomenology,
and treatment, Epilepsia 40 (Suppl. 10) (1999) S21-547.

J.J. Barry, N. Huynh, A. Lembke, Depression in individuals with epilepsy, Curr.
Treat. Options Neurol. 2 (2000) 571-585.

B.P. Hermann, M. Seidenberg, B. Bell, Psychiatric comorbidity in chronic epilepsy:
identification, consequences, and treatment of major depression, Epilepsia 41
(2000) S31-S41, https://doi.org/10.1111/j.1528-1157.2000.tb01522.x.

R.S. Patel, A. Elmaadawi, Z. Mansuri, M. Kaur, K. Shah, S. Nasr, Psychiatric co-
morbidities and outcomes in epilepsy patients: an insight from a nationwide in-
patient analysis in the United States, Cureus 9 (2017), https://doi.org/10.7759/
cureus.1686 (e1686).

S.D. Lhatoo, J.W. Sander, The epidemiology of epilepsy and learning disability,
Epilepsia 42 (Suppl. 1) (2001) 6-9.

Z. Doran, R. Shankar, M.R. Keezer, C. Dale, B. McLean, M.P. Kerr, J. Devapriam,
J. Craig, J.W. Sander, Managing anti-epileptic drug treatment in adult patients with
intellectual disability: a serious conundrum, Eur. J. Neurol. 23 (2016) 1152-1157,
https://doi.org/10.1111/ene.13016.

C.A. Espie, J. Watkins, L. Curtice, A. Espie, R. Duncan, J.A. Ryan, M.J. Brodie,

K. Mantala, M. Sterrick, Psychopathology in people with epilepsy and intellectual
disability; an investigation of potential explanatory variables, J. Neurol. Neurosurg.
Psychiatry 74 (2003) 1485.

M. Sillanpas, F. Besag, A. Aldenkamp, R. Caplan, D.W. Dunn, G. Gobbi, Psychiatric
and behavioural disorders in children with epilepsy (ILAE task force report): epi-
demiology of psychiatric/behavioural disorder in children with epilepsy, Epileptic
Disord. (2016), https://doi.org/10.1684/epd.2016.0810.

M. Matsuura, N. Adachi, R. Muramatsu, M. Kato, T. Onuma, Y. Okubo, Y. Oana,
T. Hara, Intellectual disability and psychotic disorders of adult epilepsy, Epilepsia
46 (Suppl. 1) (2005) 11-14.

M. Kerr, M. Scheepers, M. Arvio, J. Beavis, C. Brandt, S. Brown, B. Huber,

M. livanainen, A.C. Louisse, P. Martin, A.G. Marson, V. Prasher, B.K. Singh,

M. Veendrick, R.A. Wallace, Consensus guidelines into the management of epilepsy
in adults with an intellectual disability, J. Intellect. Disabil. Res. 53 (2009)
687-694, https://doi.org/10.1111/j.1365-2788.2009.01182.x.

L. Forsgren, S.-O. Edvinsson, H.K. Blomquist, J. Heijbel, R. Sidenvall, Epilepsy in a
population of mentally retarded children and adults, Epilepsy Res. 6 (1990)
234-248, https://doi.org/10.1016,/0920-1211(90)90079-B.

D. Branford, S. Bhaumik, F. Duncan, Epilepsy in adults with learning disabilities,
Seizure 7 (1998) 473-477.

H. Ring, A. Zia, N. Bateman, E. Williams, S. Lindeman, K. Himlok, How is epilepsy
treated in people with a learning disability? A retrospective observational study of
183 individuals, Seizure 18 (2008) 264-268, https://doi.org/10.1016/j.seizure.
2008.10.009.

M. Kerr, C. Linehan, R. Thompson, M. Mula, A. Gil-Nagal, S.M. Zuberi, M. Glynn, A

[2]

[3]

[4

[5]

[6]

[71
[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]


https://doi.org/10.1016/j.jns.2019.04.040
https://doi.org/10.1016/j.jns.2019.04.040
https://doi.org/10.1016/j.yebeh.2015.07.005
https://doi.org/10.1111/j.0013-9580.2004.17504.x
https://doi.org/10.1016/j.seizure.2006.04.002
https://doi.org/10.1016/j.seizure.2006.04.002
https://doi.org/10.1111/j.1600-0404.2004.00324.x
https://doi.org/10.1111/j.1600-0404.2004.00324.x
https://doi.org/10.1212/WNL.0b013e31827b1ae0
https://doi.org/10.1212/WNL.0b013e31827b1ae0
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0030
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0030
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0035
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0035
https://doi.org/10.1111/j.1528-1157.2000.tb01522.x
https://doi.org/10.7759/cureus.1686
https://doi.org/10.7759/cureus.1686
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0050
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0050
https://doi.org/10.1111/ene.13016
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0060
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0060
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0060
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0060
https://doi.org/10.1684/epd.2016.0810
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0070
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0070
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0070
https://doi.org/10.1111/j.1365-2788.2009.01182.x
https://doi.org/10.1016/0920-1211(90)90079-B
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0085
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0085
https://doi.org/10.1016/j.seizure.2008.10.009
https://doi.org/10.1016/j.seizure.2008.10.009

C.P. Doherty, et al.

[20]

[21]

[22]

[23]

[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

white paper on the medical and social needs of people with epilepsy and intellectual
disability: the Task Force on Intellectual Disabilities and Epilepsy of the
International League Against Epilepsy, Epilepsia 55 (2014) 1902-1906, https://doi.
org/10.1111/epi.12848.

C.L. Morgan, H. Baxter, M.P. Kerr, Prevalence of epilepsy and associated health
service utilization and mortality among patients with intellectual disability, Am. J.
Ment. Retard. 108 (2003) 293-300, https://doi.org/10.1352/0895-8017(2003)
108 <293:POEAAH >2.0.CO;2.

B. Scheepers, S. Salahudeen, J. Morelli, Two-year outcome audit in an adult
learning disability population with refractory epilepsy, Seizure 13 (2004) 529-533,
https://doi.org/10.1016/j.seizure.2003.12.009.

J.M. Pellock, L.D. Morton, Treatment of epilepsy in the multiply handicapped,
Ment. Retard. Dev. Disabil. Res. Rev. 6 (2000) 309-323, https://doi.org/10.1002/
1098-2779(2000)6:4 < 309::AID-MRDD10 > 3.0.CO;2-1.

L.J. Stephen, A. Wishart, M.J. Brodie, Psychiatric side effects and antiepileptic
drugs: observations from prospective audits, Epilepsy Behav. 71 (2017) 73-78,
https://doi.org/10.1016/j.yebeh.2017.04.003.

M. Mula, Epilepsy and psychiatric comorbidities: drug selection, Curr. Treat.
Options Neurol. 19 (2017) 44, https://doi.org/10.1007/s11940-017-0483-0.

M. Mula, M.R. Trimble, S.D. Lhatoo, J.W. Sander, Topiramate and psychiatric ad-
verse events in patients with epilepsy, Epilepsia 44 (2003) 659-663.

M. Mula, M.R. Trimble, J.W. Sander, Psychiatric adverse events in patients with
epilepsy and learning disabilities taking levetiracetam, Seizure 13 (2004) 55-57.
European Medicines Agency, Zebinix® (Eslicarbazepine Acetate) Summary of
Product Characteristics, http://www.ema.europa.eu/docs/en_GB/document_
library/EPAR_-_Product_Information/human/000988/WC500047225.pdf, (2017)
accessed 05 April 2019.

Sunovion Pharmaceuticals Inc, Aptiom® (eslicarbazepine acetate) Prescribing
Information, http://www.aptiom.com/Aptiom-Prescribing-Information.pdf, (2017)
accessed 05 April 2019.

V. Jalihal, R. Shankar, W. Henley, M. Parrett, P. Tittensor, B.N. McLean, A. Ahmed,
J.W. Sander, Eslicarbazepine acetate as a replacement for levetiracetam in people
with epilepsy developing behavioral adverse events, Epilepsy Behav. 80 (2018)
365-369, https://doi.org/10.1016/j.yebeh.2018.01.020.

C. Elger, P. Halasz, J. Maia, L. Almeida, P. Soares-da-Silva, On behalf of the BIA-
2093-301 Investigators Study Group, Efficacy and safety of eslicarbazepine acetate
as adjunctive treatment in adults with refractory partial-onset seizures: a rando-
mized, double-blind, placebo-controlled, parallel-group phase III study, Epilepsia
50 (2009) 454-463, https://doi.org/10.1111/j.1528-1167.2008.01946.x.

E. Ben-Menachem, A.A. Gabbai, A. Hufnagel, J. Maia, L. Almeida, P. Soares-da-
Silva, On behalf of the BIA-2093-302 Investigators Study Group. Eslicarbazepine
acetate as adjunctive therapy in adult patients with partial epilepsy, Epilepsy Res.
89 (2010) 278-285, https://doi.org/10.1016/j.eplepsyres.2010.01.014.

A. Gil-Nagel, J. Lopes-Lima, L. Almeida, J. Maia, P. Soares-da-Silva, On behalf of the
BIA-2093-303 Investigators Study Group. Efficacy and safety of 800 and 1200 mg
eslicarbazepine acetate as adjunctive treatment in adults with refractory partial-
onset seizures, Acta Neurol. Scand. 120 (2009) 281-287, https://doi.org/10.1111/
j-1600-0404.2009.01218.x.

M.R. Sperling, B. Abou-Khalil, J. Harvey, J.B. Rogin, A. Biraben, C.A. Galimberti,
P.A. Kowacs, S.B. Hong, H. Cheng, D. Blum, T. Nunes, P. Soares-da-Silva, On be-
halfof the 304 Study Team. Eslicarbazepine acetate as adjunctive therapy in pa-
tients with uncontrolled partial-onset seizures: results of a phase III, double-blind,
randomized, placebo-controlled trial, Epilepsia 56 (2015) 244-253, https://doi.
org/10.1111/epi.12894.

M.R. Sperling, J. Harvey, T. Grinnell, H. Cheng, D. Blum, T. Study, Efficacy and
safety of conversion to monotherapy with eslicarbazepine acetate in adults with
uncontrolled partial-onset seizures: a randomized historical-control phase III study
based in North America, Epilepsia 56 (2015) 546-555, https://doi.org/10.1111/
epi.12934.

M.P. Jacobson, L. Pazdera, P. Bhatia, T. Grinnell, H. Cheng, D. Blum, T. Study,
Efficacy and safety of conversion to monotherapy with eslicarbazepine acetate in
adults with uncontrolled partial-onset seizures: a historical-control phase III study,
BMC Neurol. 15 (2015) 46, https://doi.org/10.1186/5s12883-015-0305-5.

E. Trinka, E. Ben-Menachem, P.A. Kowacs, C. Elger, B. Keller, K. Loffler, J.F. Rocha,
P. Soares-da-Silva, Efficacy and safety of eslicarbazepine acetate versus controlled-
release carbamazepine monotherapy in newly diagnosed epilepsy: a phase III
double-blind, randomized, parallel-group, multicenter study, Epilepsia 59 (2018)
479-491, https://doi.org/10.1111/epi.13993.

P. Halész, J.A. Cramer, D. Hodoba, A. Czlonkowska, A. Guekht, J. Maia, C. Elger,
L. Almeida, P. Soares-da-Silva, Group BIAS, Long-term efficacy and safety of esli-
carbazepine acetate: results of a 1-year open-label extension study in partial-onset
seizures in adults with epilepsy, Epilepsia 51 (2010) 1963-1969, https://doi.org/
10.1111/j.1528-1167.2010.02660.x.

A. Hufnagel, E. Ben-Menachem, A.A. Gabbai, A. Falcdo, L. Almeida, P. Soares-da-
Silva, Long-term safety and efficacy of eslicarbazepine acetate as adjunctive therapy
in the treatment of partial-onset seizures in adults with epilepsy: results of a 1-year
open-label extension study, Epilepsy Res. 103 (2013) 262-269, https://doi.org/10.
1016/j.eplepsyres.2012.07.014.

J. Lopes-Lima, A. Gil-Nagel, J. Maia, L. Almeida, P. Soares-da-Silva, Long-term
treatment of partial epilepsy with eslicarbazepine acetate (ESL): results of a one-
year open-label extension of study BIA-2093-303, Epilepsia 49 (2010) 441-442
abstract 3.227.

A. Arzimanoglou, E. Ben-Menachem, J. Cramer, T. Glauser, R. Seeruthun,

M. Harrison, The evolution of antiepileptic drug development and regulation,
Epileptic Disord. 12 (2010) 3-15, https://doi.org/10.1684/epd.2010.0303.

V. Villanueva, M. Holtkamp, P. Santagueda, R. McMurray, Euro-Esli: a European

98

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]
[56]

[57]

[58]
[59]
[60]

[61]

[62]

[63]

[64]

[65]

Journal of the Neurological Sciences 402 (2019) 88-99

audit of real-world use of eslicarbazepine acetate as a treatment for partial-onset
seizures, J. Neurol. 264 (2017) 2232-2248, https://doi.org/10.1007/s00415-017-
8618-5.

V. Villanueva, J. Ojeda, R.A. Rocamora, P.J. Serrano-Castro, J. Parra,

J.J. Rodriguez-Uranga, H. Bathal, C. Viteri, EPICON consensus: recommendations
for proper management of switching to eslicarbazepine acetate in epilepsy,
Neurologia 33 (5) (2018) 290-300, https://doi.org/10.1016/j.nrl.2016.04.014.

V. Villanueva, J.M. Serratosa, E. Guillamon, M. Garces, B.G. Giraldez, M. Toledo,
J. Salas-Puig, F.J. Lopez Gonzalez, J. Flores, J. Rodriguez-Uranga, A. Castillo,

J.A. Mauri, J.L. Camacho, E. Lopez-Gomariz, P. Giner, N. Torres, J. Palau,

A. Molins, Long-term safety and efficacy of eslicarbazepine acetate in patients with
focal seizures: results of the 1-year ESLIBASE retrospective study, Epilepsy Res. 108
(2014) 1243-1252, https://doi.org/10.1016/j.eplepsyres.2014.04.014.

M. Holtkamp, D. Lendemans, E. Kockelmann, Daten zum aktuellen praxiseinsatz
von eslicarbazepinacetat in Deutschland, Z. Epileptol. 29 (2016) 253-259.

M. Holtkamp, R. McMurray, M. Bagul, R. Sousa, E. Kockelmann, Real-world data on
eslicarbazepine acetate as add-on to antiepileptic monotherapy, Acta Neurol.
Scand. 134 (2016) 76-82, https://doi.org/10.1111/ane.12574.

M. Ley, A. Principe, J. Jimenez-Conde, R. Rocamora, Assessing long-term effects of
eslicarbazepine acetate on lipid metabolism profile, sodium values and liver func-
tion tests, Epilepsy Res. 115 (2015) 147-152, https://doi.org/10.1016/j.eplepsyres.
2015.06.013.

J. Chaves, P. Breia, J. Pimentel, R. Pelejao, M. Carvalho, P. Mateus, H. Grebe,

A. Mestre, H. Fernandes, R. Sousa, A. Gala, Eslicarbazepine acetate as adjunctive
therapy in clinical practice: ESLADOBA study, Acta Neurol. Scand. 136 (5) (2017)
407-413, https://doi.org/10.1111/ane.12734.

G. Boero, T. Francavilla, S. Interno, G. Clemente, C. Luisi, G. Pontrelli, M. Tappata,
A. La Neve, Preliminary data on the efficacy and tolerability of eslicarbazepine as
adjunctive therapy in patients with refractory partial epilepsy, Epilepsia 56 (2015)
52 abstract p0184.

J. Mékinen, S. Rainesalo, J. Peltola, Transition from oxcarbazepine to eslicarbaze-
pine acetate: a single center study, Brain Behav. 7 (2017), https://doi.org/10.1002/
brb3.634 (e00634).

A. Gunko, C. Flynn, A. Breen, M. Fitzsimons, N. Delanty, C. Doherty, The use of
eslicarbazepine acetate in intellectual disability patients with epilepsy across 2
academic epilepsy centres in Dublin, 2009-2015, Epilepsia 57 (2016) 226-233
(P757).

A. Massot, R. Vivanco, A. Principe, J. Roquer, R. Rocamora, Post-authorisation
study of eslicarbazepine as treatment for drug-resistant epilepsy: preliminary re-
sults, Neurologia 29 (2014) 94-101, https://doi.org/10.1016/j.nr1.2013.02.013.
F.D. Correia, J. Freitas, R. Magalhaes, J. Lopes, J. Ramalheira, J. Lopes-Lima,

J. Chaves, Two-year follow-up with eslicarbazepine acetate: a consecutive, retro-
spective, observational study, Epilepsy Res. 108 (2014) 1399-1405, https://doi.
org/10.1016/j.eplepsyres.2014.06.017.

G. Assenza, O. Mecarelli, F. Assenza, M. Tombini, V. Di Lazzaro, P. Pulitano, The
ROME study (Retrospective Observational Multicenter study on ESL): efficacy and
tolerability of eslicarbazepine acetate (ESL) as adjunctive therapy for adult patients
with partial onset seizures and global effect on quality of life, Epilepsia 57 (2016)
186 (abstract P614).

S. Keogh, P. McDonald, C. Lawthom, M. Brodie, B. McLean, D. Damodaran,

J. Morrow, P. Tittensor, M. Bagary, Safety and efficacy of eslicarbazepine acetate
(Zebinix) in everyday clinical practice using a retrospective multicentre audit, J.
Neurol. Sci. 333 (2013) e64(abstract 3219).

The International Conference on Harmonisation, Medical Dictionary for Regulatory
Activities (MedDRA), 2013, http://www.meddra.org/ accessed.

J.W. Sander, Some aspects of prognosis in the epilepsies: a review, Epilepsia 34
(1993) 1007-1016.

A. Thapar, M. Kerr, G. Harold, Stress, anxiety, depression, and epilepsy: in-
vestigating the relationship between psychological factors and seizures, Epilepsy
Behav. 14 (2009) 134-140, https://doi.org/10.1016/j.yebeh.2008.09.004.

S. Nadkarni, O. Devinsky, Psychotropic effects of antiepileptic drugs, Epilepsy Curr.
5 (2005) 176-181, https://doi.org/10.1111/§.1535-7511.2005.00056.x.

M. Baulac, Rational conversion from antiepileptic polytherapy to monotherapy,
Epileptic Disord. 5 (2003) 125-132.

M.J. Brodie, G.J. Sills, Combining antiepileptic drugs—rational polytherapy?
Seizure 20 (2011) 369-375, https://doi.org/10.1016/j.seizure.2011.01.004.

N.F. Moran, K. Poole, G. Bell, J. Solomon, S. Kendall, M. McCarthy, D. McCormick,
L. Nashef, J. Sander, S.D. Shorvon, Epilepsy in the United Kingdom: seizure fre-
quency and severity, anti-epileptic drug utilization and impact on life in 1652
people with epilepsy, Seizure 13 (2004) 425-433, https://doi.org/10.1016/j.
seizure.2003.10.002.

A. Ettinger, M. Reed, J. Cramer, Epilepsy Impact Project Group, Depression and
comorbidity in community-based patients with epilepsy or asthma, Neurology 63
(2004) 1008-1014.

M. Kerr, C. Linehan, C. Brandt, K. Kanemoto, J. Kawasaki, K. Sugai, Y. Tadokoro,
V. Villanueva, J. Wilmshurst, S. Wilson, Behavioral disorder in people with an in-
tellectual disability and epilepsy: a report of the Intellectual Disability Task Force of
the Neuropsychiatric Commission of ILAE, Epilepsia Open 1 (2016) 102-111,
https://doi.org/10.1002/epi4.12018.

S. Farmand, J.D. Lindh, J. Calissendorff, J. Skov, H. Falhammar, D. Nathanson,

B. Mannheimer, Differences in associations of antidepressants and hospitalization
due to hyponatremia, Am. J. Med. 131 (2018) 56-63, https://doi.org/10.1016/j.
amjmed.2017.07.025.

D. Weintraub, R. Buchsbaum, S.R. Resor Jr., L.J. Hirsch, Psychiatric and behavioral
side effects of the newer antiepileptic drugs in adults with epilepsy, Epilepsy Behav.
10 (2007) 105-110, https://doi.org/10.1016/].yebeh.2006.08.008.


https://doi.org/10.1111/epi.12848
https://doi.org/10.1111/epi.12848
https://doi.org/10.1352/0895-8017(2003)108<293:POEAAH>2.0.CO;2
https://doi.org/10.1352/0895-8017(2003)108<293:POEAAH>2.0.CO;2
https://doi.org/10.1016/j.seizure.2003.12.009
https://doi.org/10.1002/1098-2779(2000)6:4<309::AID-MRDD10>3.0.CO;2-I
https://doi.org/10.1002/1098-2779(2000)6:4<309::AID-MRDD10>3.0.CO;2-I
https://doi.org/10.1016/j.yebeh.2017.04.003
https://doi.org/10.1007/s11940-017-0483-0
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0125
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0125
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0130
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0130
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000988/WC500047225.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000988/WC500047225.pdf
http://www.aptiom.com/Aptiom-Prescribing-Information.pdf
https://doi.org/10.1016/j.yebeh.2018.01.020
https://doi.org/10.1111/j.1528-1167.2008.01946.x
https://doi.org/10.1016/j.eplepsyres.2010.01.014
https://doi.org/10.1111/j.1600-0404.2009.01218.x
https://doi.org/10.1111/j.1600-0404.2009.01218.x
https://doi.org/10.1111/epi.12894
https://doi.org/10.1111/epi.12894
https://doi.org/10.1111/epi.12934
https://doi.org/10.1111/epi.12934
https://doi.org/10.1186/s12883-015-0305-5
https://doi.org/10.1111/epi.13993
https://doi.org/10.1111/j.1528-1167.2010.02660.x
https://doi.org/10.1111/j.1528-1167.2010.02660.x
https://doi.org/10.1016/j.eplepsyres.2012.07.014
https://doi.org/10.1016/j.eplepsyres.2012.07.014
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0195
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0195
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0195
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0195
https://doi.org/10.1684/epd.2010.0303
https://doi.org/10.1007/s00415-017-8618-5
https://doi.org/10.1007/s00415-017-8618-5
https://doi.org/10.1016/j.nrl.2016.04.014
https://doi.org/10.1016/j.eplepsyres.2014.04.014
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0220
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0220
https://doi.org/10.1111/ane.12574
https://doi.org/10.1016/j.eplepsyres.2015.06.013
https://doi.org/10.1016/j.eplepsyres.2015.06.013
https://doi.org/10.1111/ane.12734
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0240
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0240
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0240
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0240
https://doi.org/10.1002/brb3.634
https://doi.org/10.1002/brb3.634
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0250
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0250
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0250
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0250
https://doi.org/10.1016/j.nrl.2013.02.013
https://doi.org/10.1016/j.eplepsyres.2014.06.017
https://doi.org/10.1016/j.eplepsyres.2014.06.017
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0265
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0265
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0265
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0265
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0265
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0270
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0270
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0270
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0270
http://www.meddra.org/
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0280
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0280
https://doi.org/10.1016/j.yebeh.2008.09.004
https://doi.org/10.1111/j.1535-7511.2005.00056.x
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0295
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0295
https://doi.org/10.1016/j.seizure.2011.01.004
https://doi.org/10.1016/j.seizure.2003.10.002
https://doi.org/10.1016/j.seizure.2003.10.002
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0310
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0310
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0310
https://doi.org/10.1002/epi4.12018
https://doi.org/10.1016/j.amjmed.2017.07.025
https://doi.org/10.1016/j.amjmed.2017.07.025
https://doi.org/10.1016/j.yebeh.2006.08.008

C.P. Doherty, et al.

[66]

[67]

[68]

B. Chen, H. Choi, L.J. Hirsch, A. Katz, A. Legge, R. Buchsbaum, K. Detyniecki,
Psychiatric and behavioral side effects of antiepileptic drugs in adults with epilepsy,
Epilepsy Behav. 76 (2017) 24-31, https://doi.org/10.1016/j.yebeh.2017.08.039.
A. Turky, D. Felce, G. Jones, M. Kerr, A prospective case control study of psychiatric
disorders in adults with epilepsy and intellectual disability, Epilepsia 52 (2011)
1223-1230, https://doi.org/10.1111/j.1528-1167.2011.03044.x.

S.-K. Kim, S.-P. Park, O.-Y. Kwon, Impact of depression and anxiety on adverse
event profiles in Korean people with epilepsy, Epilepsy Behav. 46 (2015) 185-191,
https://doi.org/10.1016/j.yebeh.2015.03.005.

99

[69]

[70]

[71]

Journal of the Neurological Sciences 402 (2019) 88-99

0.-Y. Kwon, S.-P. Park, Depression and anxiety in people with epilepsy, J. Clin.
Neurol. 10 (2014) 175-188, https://doi.org/10.3988/jcn.2014.10.3.175.

E.K. St Louis, Minimizing AED adverse effects: improving quality of life in the in-
terictal state in epilepsy care, Curr. Neuropharmacol. 7 (2009) 106-114, https://
doi.org/10.2174/157015909788848857.

F.G. Gilliam, A.J. Fessler, G. Baker, V. Vahle, J. Carter, H. Attarian, Systematic
screening allows reduction of adverse antiepileptic drug effects: a randomized trial,
Neurology 62 (2004) 23-27.


https://doi.org/10.1016/j.yebeh.2017.08.039
https://doi.org/10.1111/j.1528-1167.2011.03044.x
https://doi.org/10.1016/j.yebeh.2015.03.005
https://doi.org/10.3988/jcn.2014.10.3.175
https://doi.org/10.2174/157015909788848857
https://doi.org/10.2174/157015909788848857
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0355
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0355
http://refhub.elsevier.com/S0022-510X(19)30207-2/rf0355

	Eslicarbazepine acetate in epilepsy patients with psychiatric comorbidities and intellectual disability: Clinical practice findings from the Euro-Esli study
	Introduction
	Methods
	Study design
	Study assessments
	Effectiveness
	Safety and tolerability
	Additional assessments

	Statistical analyses

	Results
	Study population
	Intellectual disability
	Psychiatric comorbidity
	Depression

	ESL treatment
	Intellectual disability
	Psychiatric comorbidity
	Depression

	Effectiveness
	Intellectual disability
	Psychiatric comorbidity
	Depression

	Safety and tolerability
	Intellectual disability
	Psychiatric comorbidity
	Depression


	Discussion
	Conclusion
	Acknowledgements
	mk:H1_30
	Compliance with ethical standards
	mk:H1_32
	mk:H1_33
	Supplementary data
	References




