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ABSTRACT - Anxiety in epilepsy has recently become a focus of interest for
a number of reasons. Epidemiological studies have established that anxiety
disorders are twice as common in patients with epilepsy compared to the
general population, while in referral centres their prevalence is even higher.
In addition, it has been recently appreciated that anxiety exerts a significant
negative impact on the quality of life of patients with epilepsy of any age.
With regard to the pathogenesis of anxiety in epilepsy, a number of theories
have been putforward including those based on psychodynamics, learning-
cognition, and neurobiology. From a clinical point of view, anxiety may occur
as a comorbid disorder with epilepsy or be directly linked with epilepsy
as a preictal, ictal, postictal or interictal phenomenon. The treatment of
anxiety in patients with epilepsy requires a comprehensive, multidisci-
plinary, clinical assessment. Regarding pharmacological therapies, it should
be recognised thatsome drugs prescribed for anxiety disorders are associat-
ed with a high risk of seizures, whereas some antiepileptic drugs possess
anxiolytic properties that could be of use in the management of epileptic
patients with anxiety. The correct diagnosis and successful treatment of
anxiety is expected to have significant benefits for the quality of life of
epileptic patients.
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Psychiatric disorders in epilepsy
have received, over the years, con-
siderable attention both from a
clinical and research point of view.
Depression, for instance, has been
consistently shown to exert a signi-
ficant negative impact on the health-
related quality of life in patients with
epilepsy, and a number of therapeu-
tic strategies have been proposed
in order to prevent and reverse
these negative effects (Kanner,
2009). Anxiety, quite paradoxically,

has been much less emphasized
despite the fact that a large number
of anxiogenic factors are present
in the everyday life of patients
with epilepsy. The unpredictable
occurrence of seizures, the risk of
physical injury or even death, the
ever present social stigma and the
profound effects it can have on
social identity and discrimination,
and the possible increased financial,
marital, and emotional difficulties,
synergistically interact to create
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anxiety and negatively affect the quality of everyday life
of people who have epilepsy as well as their families
(Valeta, 2005; Valeta, 2010).

Recently, the issue of anxiety has become the focus
of attention in epilepsy research. The present article
reviews current knowledge on the epidemiology,
classification, pathophysiology, and diagnostic and
therapeutic approach of anxiety disorders in patients
with epilepsy and highlights recent advances in this
rapidly evolving field.

Epidemiology

A number of epidemiological studies indicate that
anxiety disorders are twice as common in people with
epilepsy than in the general population. In a recent
Canadian study (Tellez-Zenteno et al., 2007), which
used contemporary diagnostic criteria for psycho-
pathology based on the DSM-IV classification, the life-
time prevalence of anxiety in subjects aged >15 years
was 22.8% in patients with epilepsy versus 11.2% in the
control group. These data were derived from a popula-
tion study, however, in specialist centres the incidence
of anxiety is even higher. For instance, Jones and co-
workers (Jones et al., 2005) conducted a study in five
epileptological centres in the United States to assess
psychiatric morbidity in adult patients with chronic
epilepsy and detected anxiety disorders in 30.4%. For
epilepsy surgery candidates aged >15 years, the preva-
lence rate of anxiety was particularly high, reaching
48% in the study by Reuber et al. (2004).

Brandt et al. (2010) examined the prevalence of spe-
cific subtypes of anxiety disorders in adult patients
with refractory focal epilepsy by administering the
Structured Clinical Interview for DSM-IV Axis | dis-
orders. The prevalence of social phobia was 7.2%,
specific phobia 6.2%, panic disorder 5.1%, and genera-
lised anxiety disorder 3.1%. In the general population,
the prevalence rates of the respective diagnoses were
significantly lower: 1.24% for social phobia, 4.8% for
specific phobia, 1.1% for panic disorder, and 1.2% for
generalised anxiety disorder. Obsessive-compulsive
disorder (OCD), which is also included within the class
of anxiety disorders, isencountered with increased fre-
quency amongst epileptic subjects, particularly with
the temporal lobe epilepsy subtype, with prevalence
rates in adult patients of up to 11% (Kaplan, 2011; de
Oliveira et al., 2010). Finally, Pinquart and Shen (2011)
performed a meta-analysis of 332 studies comparing
levels of anxiety in children suffering from chronic ill-
ness with healthy peers and population norms, and
concluded that children with epilepsy are at high risk
for developing anxiety symptoms.

Overall, these data indicate that anxiety is one of the
most common psychiatric disorders in epilepsy and
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underscore the significance of identifying this impor-
tant comorbidity in everyday clinical practice (Brandt
et al., 2010; Desai et al., 2010; de Oliveira et al., 2010).

The pathogenesis of anxiety in epilepsy

An issue of particular interest is the pathogenesis of
anxiety in patients with epilepsy. A number of theories
have been put forward to address this issue including
a neurobiological theory, a learning and cognitive-
behavioural theory, and a psychodynamic theory.

The neurobiological theory

This theory integrates neurochemical and neuro-
anatomical data to provide an explanation for the
increased prevalence of anxiety in patients with
epilepsy.

The neurochemical aspect of the neurobiological
theory primarily implicates the inhibitory neurotrans-
mitter GABA. A popular theory regarding anxiety
disorders is that they result from defective GABAer-
gic inhibition in the CNS. For instance, patients with
panic disorder have decreased binding of flumazenil
to benzodiazepine receptors in specific brain areas
which reflects down-regulation of these receptors
(Malizia et al., 1998). Interestingly, a similar reduction
in flumazenil binding to benzodiazepine receptors has
been described in the temporal lobe of patients with
hippocampal sclerosis (Koepp et al., 1997) and this
common biochemical defect may possibly underlie the
pathogenesis of anxiety in patients with epilepsy. Simi-
lar associations have also been described with the
serotonergic and noradrenergic systems.

From a neuroanatomical point of view, the mostimpor-
tant structure for understanding the neurobiology of
anxiety is the amygdaloid nucleus (Gorman et al., 2000).
This key structure is traditionally divided into three
groups of nuclei: an olfactory group, with connections
to the hippocampus, piriform cortex and olfactory
bulb; a centromedial group, with connections to
extensive areas of the brain stem; and a basolateral
group, with strong reciprocal connections to the
somatosensory and motor cortex. These three groups
of nuclei integrate interoceptive and exteroceptive
stimuli, process the data, and then distribute them to
multiple efferent systems that mediate the multiple
autonomical, affective, cognitive, and endocrino-
logical components of the anxiety response. There are
many lines of evidence, both experimental and clinical,
indicating that the amygdala, and the central nucleus
in particular, is primarily responsible for mediating fear
and anxiety related to epilepsy.

At an experimental level, kindling of the basola-
teral nucleus of the right amygdala results in the
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development of limbic complex partial seizures,
but simultaneously induces anxiogenic behavioural
effects (i.e. reduced cage exploration and increased
immobility) (Helfer et al., 1996). On the basis of these
data, it may be hypothesized that recurrent stimulation
of the amygdala during the course of temporal lobe
seizures may cause increased irritability of this region
interictally, which will become clinically manifested as
an anxiety disorder.

Atthe clinical level, Lanteaume et al. (2007) have shown
that direct electrical stimulation of the amygdala, par-
ticularly on the right, induces negative emotions, such
as fear, anxiety, and sadness. In contrast, stimulation
of the left amygdala induces either pleasant or un-
pleasant emotions. Therefore, these functional data
indicate that the human amygdala is the anatomical
substrate of a functionally asymmetric network that
is directly involved in the pathogenesis of fear and
anxiety.

From a morphometric point of view, however,
recent volumetric magnetic resonance imaging (MRI)
studies provided contradictory results. For instance,
Satishchandra et al. (2003) reported an association
between right amygdala hypetrophy and anxiety in
patients with chronic epilepsy, whereas van Elst et al.
(2009) observed a negative correlation between right
amygdala volume and the number of psychopatho-
logical features of the dysphoric disorder of epilepsy,
including anxiety. In order to reconcile these appar-
ently conflicting results, the latter authors proposed
a dimensional approach based on the assumption
that amygdala volume status reflects the dominant
mode of emotional information processing. According
to this hypothesis, a hyperstable mode of emotional
processing, expressed with phobic anxiety and other
related features, is associated with enlarged amygdala
volumes, whereas emotional instability, expressed
with psychotic anxiety, irritability, and aggression is
correlated with amygdala volume loss.

The amygdaloid nucleus and its interconnections with
the striatum have been also implicated in the patho-
genesis of OCD (Kaplan, 2011). Clinical observations
suggest that dysfunction along the frontal-thalamic-
pallidal-striatal-anterior, cingulate-frontal circuits may
underlie the emergence of rituals and repetitive
behaviours in patients with epilepsy.

The psychodynamic theory

The psychodynamic approach is based on the signifi-
cant role that scientists and theorists have ascribed
to psychological factors in the generation of seizures.
Stress and anxiety are both accepted by current
neurological thinking as precipitatory factors in the
production of seizures (Betts, 1981). Freud’s psycho-
analytic theory sees anxiety as a reaction to a situation

of danger. The ego, in order to protect itself from the
instinctive forces of the id, creates symptoms to avoid
the dangerous situation, the presence of which has
been signalled by the generation of anxiety. In psycho-
dynamicwork, unconscious conflicts, which cannot be
mastered psychically, create anxiety and stress that may
predispose to seizures. It is important in clinical work
todistinguish between pure organic epileptic seizures,
psychologically produced epileptic seizures, and non-
epileptic seizures (Valeta, 2009).

Classification and clinical correlates

The proper classification of anxiety disorders in
epilepsy has been a matter of debate. The two
established classificatory systems in psychiatry, the
DSM-IV and the ICD-10, contain a multitude of dif-
ferent categories of anxiety. For instance, the DSM-IV
system includes, under the rubric of anxiety disorders,
the subcategories of generalised anxiety disorder,
panic disorder with or without agoraphobia, OCD,
posttraumatic stress disorder and phobias, and anxiety
arising as a direct physiological consequence of a
medical disease process. In clinical practice, however,
this classification approach may not be easily appli-
cable to the epilepsy field for a number of reasons.
First, while there is ample empirical evidence that the
psychiatric disorders of epilepsy are clinically distinct
from psychopathology in other clinical settings, they
are not recognised as such in either classificatory
system. The second reason is that the operational
rules of these systems mandate that the psychiatric
disorders of epilepsy are subsumed under the specific
category “anxiety disorders due to a general medical
condition” and this may be neither appropriate nor
accurate (Krishnamoorthy and Reghu, 2008). Finally,
it is well-known that a common source of anxiety in
patients with epilepsy, that is the fear of becoming
injured during a seizure, may not be disproportionate
to the event but still impair the patient’s quality of
life. This fear cannot be subsumed under any recog-
nised DSM-IV category, including the diagnosis of
generalised anxiety disorder, which according to the
DSM-1V system requires symptoms disproportionate
to the actual source of worry.

In 2007, the Commission on Psychobiology of
Epilepsy of the ILAE proposed a classification scheme
that differs from previous ones in various aspects
(Krishnamoorthy et al., 2007). This classification begins
by differentiating comorbid psychiatric disorders from
epilepsy-specific disorders. Thereby, it is emphasized
that people with epilepsy can suffer, like anyone else
in the general population, from various psychiatric
disorders that may be unrelated to epilepsy per se.
These comorbid disorders include anxiety and pho-
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bias and can be properly classified using the ICD-10
and DSM-IV. With this distinction, it becomes clear
that the ILAE classification does not compete with the
established classification systems in psychiatry but
rather focuses on the epilepsy-specific disturbances.
The latter are then classified, based on their relation-
ship to ictus, into periictal and interictal disorders.
Anxiety is present in both categories and this is a parti-
cularly useful distinction from a clinical point of
view (cf. Clinical Phenomenology and differential
diagnosis).

Anxiety in patients with epilepsy is associated
with a number of medicosocial variables including
the co-existence of depression, adverse effects of
antiepileptic drugs, female gender, lower educational
attainment, and unemployment status (Mensah et al.,
2007). The association of anxiety with depression is of
particular importance, due to its high prevalence and
significant therapeutic ramifications as the response to
psychiatric treatment in these cases is less favourable
compared to when anxiety or depression occurs alone.
This association is embodied in the concept of Inter-
ictal Dysphoric Disorder (IDD), initially put forward
by Blumer (1984). IDD is characterised by a constella-
tion of labile depressive symptoms (depressive mood,
anergia, pain, and insomnia), labile affective symptoms
(fear and anxiety), and symptoms considered specific
for epilepsy (i.e. paroxysmal irritability and euphoric
moods). In order to reach the diagnosis of IDD proper,
the patients’ symptoms should be differentiated from
the periictal dysphoric symptoms that frequently occur
in the postictal state (Mula et al., 2010). It should be
noted that although the concept, as well as certain
core features, of IDD were thought to be specific to
epilepsy, it has been recently shown that this entity
occurs in other neurological conditions as well (Mula
et al., 2008).

Anxiety occurs with increased frequency in epilep-
tic patients with comorbid psychogenic non-epileptic
seizures (PNES). This combination of PNES with
epilepsy, sometimes called “mixed PNES”, can be
further subdivided into three subgroups (Magaudda
et al, 2011) with anxiety disorders being a promi-
nent feature in two of them. The first subgroup is
characterised by drug-resistant epilepsies, comorbid
anxiety or depressive disorders, and normal cognition.
In these patients, PNES are thought to occur as a direct
consequence of epilepsy-related problems per se. The
second subgroup includes patients with intellectual
disability, whereas the third subgroup is characterised
by epilepsy, normal cognition, comorbid cluster B per-
sonality disorders and anxiety disorders, and history of
psychic trauma. In the latter cases, the psychic trauma
is considered to be the prime aetiology of PNES.
Finally, it is worth mentioning that patients with
PNES exhibit prevalence rates of anxiety compara-
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ble to patients with drug-resistant epilepsy or mixed
PNES, with one notable exception. The prevalence of
posttraumatic stress disorder is significantly increased
in PNES patients compared to the general popula-
tion or patients with intractable seizures (Fiszman and
Kanner, 2010).

Clinical assessment

It is generally agreed upon that anxiety, in common
with depression, is under-diagnosed and under-
treated in epileptic patients. In order to optimise the
detection and treatment of anxiety in epilepsy, it is
essential for treating physicians to employ a screening
instrument in everyday clinical practice. For a critical
review on this issue, as well as a thorough discussion
of future research directions on anxiety in epilepsy, the
reader is referred to the recent review by Hamid et al.
(2011).

A non-exhaustive list of screening tools for anxiety
that are commonly used in adult patients includes the
following:

a) State-Trait Anxiety Scale (STAIl) (Spielberger, 1983).
This is a self-report questionnaire consisting of two
different forms, each comprising 20 items. The first
(STAI-S) measures various subjective and somatic
manifestations of anxiety at a given moment. In
contrast, the second (STAI-T) refers to relatively stable
individual differences in proneness to anxiety as a
personality trait.

b) Goldberg’s Depression and Anxiety Scales
(Goldberg et al, 1988). A scale comprising nine
questions designed to be administered by non-
specialists in psychiatry, in order to assess mood and
anxiety over the previous month.

c) Hospital Anxiety and Depression Scale (HADS)
(Zigmond and Snaith, 1983). This widely used scale
comprises an anxiety and a depression subscale and
was developed to investigate various dimensions of
mood in patients with medical comorbidities. The
anxiety subscale (HADS-A) assesses features of a
generalised anxiety state, such as restlessness, panic
attacks, and anxious thoughts and mood, whereas the
depression subscale (HADS-D) identifies a state of lost
interest and reduced pleasure. Each subscale includes
seven items and has a total score ranging from 0 to
21 with higher scores reflecting poorer psychological
well-being. On both subscales, a score of 0-7 is con-
sidered normal whereas scores >8 represent levels
of pathological anxiety and depression. A composite
score (the total of HADS-A and HADS-D) has also been
advocated as a general measure of psychological dis-
tress within the context of medical illness.

d) Beck’s Anxiety Inventory (BAl) (Beck and Steer,
1990). A self-report scale comprising 21 items, each
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one of which corresponds to a common symptom of
anxiety. The patient indicates on a 4-point scale the
degree to which he may have experienced these
symptoms over the previous week, producing a total
score that can range from 0 to 63.

e) Hamilton Anxiety Rating Scale (HAM-A or HARS)
(Hamilton, 1959). This scale comprises 14 items which
assess, on the basis of an interview, somatic and
psychic manifestations of anxiety.

f) Symptoms Check List (SCL-90-R) (Derogatis, 2006).
This is a self-report symptom inventory, comprising 90
items, for the assessment of psychological symptoms
and psychological distress. It takes approximately 12-15
minutes to administer and yields 9 scores along pri-
mary symptom domains which include somatization,
obsessive compulsiveness, interpersonal sensitivity,
depression, anxiety, hostility, phobic anxiety, paranoid
ideation, and psychoticism.

g) GAD-7 (Spitzer et al., 2006). In this recently intro-
duced self-report questionnaire, the patient indicates
whether he has been bothered by anxiety-related
problems over the past two weeks by answering seven
questions on a4-pointscale (total score: 21). GAD-7 has
been extensively investigated in generalised anxiety
disorderand emerged as an excellent severity measure
of anxiety enabling the identification of anxiety and
comorbid depression as distinct dimensions. It is brief
and completed entirely by the patient him/herself. It
is therefore appropriate for busy epilepsy outpatient
clinics and appears as a promising screening tool for
patients with epilepsy (Fraser et al., 2011).

Clinical phenomenology
and differential diagnosis

The difference between anxiety that is comorbid and
aetiologically unrelated to epilepsy and anxiety that
is directly linked to epilepsy is a useful distinction,
crystallized in the recent Classification Proposal of the
ILAE (Krishnamoorthy et al., 2007). The latter is divided
into periictal anxiety, which is related to the seizure
itself, and interictal anxiety, which is independent of
seizures. Periictal anxiety can precede the seizure (pre-
ictal), occur during a seizure itself (ictal), or follow the
seizure (postictal).

Preictal anxiety is the most difficult to distinguish
and describe precisely. According to recent studies,
its pathophysiology is possibly related to EEG changes
occurring in the preictal states (Petitmengin et al.,
2006). Electrophysiologically, these states are charac-
terised by a loss of synchrony between EEG channels
connected to the epileptic focus, and this phe-
nomenon has two consequences. Firstly, the isolation
of the epileptic focus from ongoing large scale
dynamics in the rest of the cortex facilitates locally

the epileptic recruitment of adjacent neurons which
culminates in seizure occurrence. Secondly, at the
same time, the loss of connectivity results in the
clinical symptomatology of the prodromal phase
which is mainly negative in nature but can include
anxiety symptoms as well. From a clinical point of view,
identifying prodromal anxiety symptoms is a challeng-
ing task since the facilitating factors for the occurrence
of seizures frequently include distress, anxiousness,
and irritation that are feelings which overlap with the
prodromal anxiety symptoms of these patients.

Ictal anxiety, on the other hand, is a relatively well
understood clinical phenomenon that occurs as an
aura in up to 15% of patients with partial seizures. In
the typical scenario, anxiety and fear are related to
temporal lobe epilepsy affecting the amygdala, par-
ticularly on the right side, but may occur in frontal
lobe epilepsy as well. The question naturally arises as
to what is the symptomatogenic zone of ictal anxiety.
Biraben et al. (2001) addressed this issue by perform-
ing SEEG recordings in four patients with intense ictal
fear as the sole seizure manifestation and concluded
that the epileptic discharge in these cases interferes
with a complex information processing network that
includes orbitofrontal, prefrontal, anterior cingulate,
and limbic temporal cortices. Interestingly, this study
provided direct SEEG evidence that involvement of
the amygdala is not always necessary for the genera-
tion of ictal fear. This observation is compatible with
current evidence that the neurobiological substrate
of anxiety corresponds to a network rather than a
single structure with variable involvement of network
components according to the type of anxiety disorder
(Hartley and Phelps, 2010).

The differential diagnosis of ictal anxiety is primarily
panic attacks but these two entities are not always easy
to distinguish (Beyenburg et al., 2005; Deutsch et al.,
2009; Vazquez and Devinsky, 2003; Schondienst and
Reuber, 2008) (table 7). In general, long-lasting anxiety
symptoms (>2 minutes), precipitated by stressful
external events, more likely represent panic attacks.
The occurrence of episodes during night sleep can be
particularly useful in that respect. Ictal fear wakes the
patient up in the midst of an otherwise peaceful sleep,
whereas nocturnal panic attacks always occur in a state
of wakefulness. The optimal method for the diagnosis
of ictal anxiety is video-EEG monitoring (although a
relatively high rate of false negative results may occur
with scalp recordings) and additional evidence may
also be obtained with appropriate MRI studies.
Postictal anxiety is unrelated to epileptic discharges
and may represent the psychiatric equivalent of the
well-known phenomenon of Todd’s paresis. Kanner
et al. (2004) recently summarised the postictal psy-
chiatric changes of 100 patients with refractory partial
epilepsy and identified anxiety as the most frequent
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Table 1. Ictal anxiety versus panic attacks: differential diagnosis
(modified from Beyenburg et al. [2005] and Vazquez and Devinsky [2003]).

Ictal anxiety

Panic attacks

Duration 0.5-2 min

5-10 min

LOC

May progress to impairment

Alert

Anticipatory anxiety

Can occur but not common

Very common

Déja vu, hallucinations >5%

Very rare

Automatisms

Common with progression to CPS

Very rare

Interictal EEG

Often abnormal

Usually normal

Ictal EEG

Usually abnormal

Usually normal

Temporal lobe MRI

Often abnormal

Usually normal

CPS: complex partial seizure; MRI: magnetic resonance imaging.

postictal disturbance, occurring in 45% of cases. Post-
ictal anxiety included worry, agoraphobic symptoms,
and panic feelings and the median duration of these
symptoms was 24 hours but could last up to ten days
or more. Anxiety in the postictal period frequently co-
occurs with depressive symptoms representing either
an exacerbation of interictal depression or the expres-
sion of depressive symptomatology restricted to the
postictal phase. (Kanner et al., 2010).

Interictal anxiety is certainly the most common form of
anxiety in epilepsy, occurring in up to 66% of epilep-
tic patients. It is most frequent among patients with
partial epilepsies related to limbic foci, but may also
occur amongst patients with generalised epilepsies.
The pathogenesis of interictal anxiety is multifactorial
and involves both psychological and neurobiological
factors (Johnson et al., 2004). The psychological fac-
tors include the so-called “seizure phobia”, which
occurs in 20-30% of patients but other issues are also
significant, such as the fear of memory impairment,
seizure-related trauma, and consequences regarding
social environment and work. The neurobiological
factors are complex but are possibly related to the
kindling phenomenon, as previously discussed.

The differentiation between interictal anxiety and
phobias specific to epilepsy, and comorbid anxiety
and phobias, is a matter of importance in clinical
practice and a key feature of the ILAE classifi-
cation of Neuropsychiatric Disorders in Epilepsy
(Krishnamoorthy et al., 2007). Interictal anxiety tends
to occur intermittently or, less often, continuously with
periods of exacerbations and may co-exist with other
affective-somatomoform (dysphoric) symptoms (irri-
tability, depressive moods, anergia, insomnia, atypical
pains, and euphoric moods). The specific phobic fears
of epilepsy, such as fear of seizures, agoraphobia, and

social phobia, may occur either alone or in the con-
text of the Interictal Dysphoric Disorder. In contrast
to comorbid phobias, these specific fears are linked
to issues related to epilepsy (for instance, the fear and
avoidance of a situation reflects the fear of a seizure
being provoked in that situation) (Krishnamoorthy
et al., 2007).

Interictal anxiety exerts a powerful negative impact
on the quality of life for people with epilepsy, per-
haps even more than seizures themselves. A number
of studies (Johnson et al., 2004; Cramer et al., 2005)
have clearly shown that poor health-related quality
of life is significantly associated with increased symp-
toms of interictal anxiety and depression. Interestingly,
in these studies, psychiatric symptoms accounted for
more variance in health-related quality of life than
demographicand seizure-related variables. These data
emphasize the significance of psychiatric disturbances
for people with epilepsy and highlight the importance
of diagnosing and effectively treating these disorders.

The management of anxiety in epilepsy

Anxiety in patients with epilepsy is a multifaceted
problem and its management requires a multidisci-
plinary approach. Beyenburg et al. (2005) outlined
a comprehensive and clinically useful algorithm
which is based on the close collaboration between
epileptologists, psychologists, and neuropsychiatrists.
First of all, improvement of seizure control by appro-
priate measures has been recently shown to reduce
anxiety levels and result in improved quality of life
(Sancho et al., 2010) and therefore every effort should
be made towards a more efficient control of the
patient’s epilepsy. Epilepsy surgery appears to have
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a beneficial effect as the majority of relevant studies
show a reduction in the levels of anxiety postsurgery
(Spencer et al., 2003; Cankurtaran et al., 2005; Devinsky
et al., 2005; Meldolesi et al., 2007; Pintor et al., 2007).
On the other hand, continued seizures postsurgery
are associated with increased anxiety and deteriora-
tion in psychiatric status after surgery (Reuber et al.,
2004; Macrodimitris et al., 2011a).

Regarding the pharmacological treatment of anxiety
in epilepsy, there are two importantissues to consider.
The first relates to the optimal treatment of the psy-
chiatric symptomatology. Benzodiazepines are obvi-
ously an attractive choice due to their potent
antiepileptic and anti-anxiety properties. However,
they should be either completely avoided or used for
short-term periods only (up to four weeks) due to the
danger of dependence and the potential of withdrawal
seizures (Gaitatzis et al., 2004). Alternatively, one
might use buspirone (a partial agonist of serotonin 1a
receptors) or, preferably, selective serotonin reuptake
inhibitors (SSRIs) (Harden et al., 2007). The latter, are
the drug of choice because of their effectiveness in pri-
mary anxiety disorders, their advantageous side-effect
profile, their small effect on neuronal excitability, and
their favourable pharmacokinetic properties with a
low potential for drug-drug interactions. It should be
noted that the propensity of SSRIs for pharmacokinetic
interactions is not uniform. For instance, paroxetine
inhibits, to a moderate degree, CyP 3A4 (thus affect-
ing the metabolism of carbamazepine, tiagabine, and
zonisamide), venlafaxine weakly inhibits 2C19 (pheny-
toin, phenobarbital) and CyP 3A4, whereas escitaloram
does not affect any CyP450 isoenzymes (Harden et al.,
2007). A recent study highlighted the fact that psy-
chiatric disorders in epilepsy are under-treated with
appropriate psychotropic medication possibly due
to an overstated fear of causing seizure exacerba-
tion (Henning and Nakken, 2010). Drugs that are
commonly used for the treatment of anxiety can
be classified in a high-risk, medium-risk or low-risk
group, associated with a risk of inducing or exacer-
bating seizures in more than 5%, 0.5-5%; and <0.5%
cases, respectively (Beyenburg et al., 2005). The high-
risk group includes high-dose chloropromazine, the
medium-risk group includes olanzapine, quetiapine,
buproprion, and high-dose clomipramine, whereas
the low-risk group includes risperidone, imipramine,
SSRIs, venlafaxine, and mirtazapine. It is clear, there-
fore, thatappropriately chosen psychotropicdrugs can
be relatively safely used in epileptic patients with psy-
chiatric comorbidity including anxiety disorders.

The second issue regards the AED of choice in patients
with epilepsy and anxiety. Although there are currently
no randomised controlled trials specifically address-
ing this issue, it would be reasonable to prescribe an

appropriate AED with anxiolytic potential. For instance,
pregabalin, and to a lesser extent gabapentin, are
effective in anxiety disorders and pregabalin is in
fact licensed for the treatment of generalised anxiety
disorder (Mula et al., 2007). A recent study of 98
adult patients with refractory partial epilepsy indicated
that pregabalin add-on treatment results in significant
reduction in anxiety levels (mean reduction in Hospital
Anxiety and Depression Scale scores of 1.68 units; 95%
Cl: -2.60 to -0.76) (Tsounis et al., 2011). Other drugs,
such as vigabatrin, tiagabine, and valproate may also
possess anxiolytic properties whereas the anti-anxiety
effects of carbamazepine and oxcarbazepine are sup-
ported by anecdotal reports (Beyenburg et al., 2005).
On the other hand, clinicians should be aware about
the possibility of aggravating anxiety symptomato-
logy when prescribing certain AEDs to patients with
epilepsy (i.e. lamotrigine, felbamate, and levetira-
cetam) (Brodtkorb and Mula, 2006).

Psychological treatments include anxiety management
through relaxation therapy, components of cogni-
tive therapy, aiming to address worrying behavioural
challenges, and arts therapies to overcome resistance
and enhance concentration, independence, courage,
and capacity to survive (Valeta, 2009). With regard to
Cognitive behavioural therapy (CBT), a recent study
(Macrodimitris et al., 2011b) applied group CBT in 18
epileptic patients with comorbid depression and/or
anxiety and observed significant improvements in
depression, anxiety, negative automatic thoughts, and
cognitive therapy knowledge and skills. The interven-
tion was well accepted, as indicated by low drop-out
rates, and emerged as a promising form of treatment
for anxiety and depression in patients with epilepsy.

Conclusion

It is now well established that anxiety is commonly
encountered in epilepsy and is frequently under-
diagnosed and under-treated. Its clinical significance
cannot be overemphasized as psychiatric comor-
bidities in general, and anxiety in particular, can
profoundly erode health-related quality of life and
constitute a major concern in patients with epilepsy
(Choi et al., 2010). Prompt recognition and effective
management of these disorders should be considered
a priority in modern epilepsy care. O

Acknowledgements.
The authors wish to thank their epilepsy patients for their
cooperation and insightful discussions.

Disclosures.
The authors report no disclosures relevant to the subject of this
review article.

254

Epileptic Disord, Vol. 14, No. 3, September 2012



References

Beck AT, Steer RA. Manual for the Beck Anxiety Inventory.
San Antonio: Psychological Corporation, 1990.

Betts TA. Depression Anxiety and Epilepsy. In: Reynolds EH,
Trimple MR. Epilepsy and Psychiatry. New York: Churchill
Livingstone, 1981: 95.

Beyenburg S, Mitchell AJ, Schmidt D, et al. Anxiety in patients
with epilepsy: systematic review and suggestions for clinical
management. Epilepsy Behav 2005; 7: 161-71.

Biraben A, Taussig D, Thomas P, et al. Fear as the main fea-
ture of epileptic seizures. /| Neurol Neurosurg Psychiatry
2001;70:186-91.

Blumer D. The psychiatric dimension of epilepsy: historical
perspective and current significance. In: Blumer D. Psychi-
atric aspects of epilepsy. Washington (DC): APA Press, 1984:
26-37.

Brandt C, Schoendienst M, Trentowska M, et al. Prevalence of
anxiety disorders in patients with refractory focal epilepsy: a
prospective clinic-based survey. Epilepsy Behav 2010; 17: 259-
63.

Brodtkorb E, Mula M. Optimizing therapy of seizures
in adult patients with psychiatric comorbidity. Neurology
2006; 67: S39-44.

Cankurtaran ES, Ulug B, Saygi S, etal. Psychiatric morbi-
dity, quality of life, and disability in mesial temporal lobe
epilepsy patients before and after anterior temporal lobec-
tomy. Epilepsy Behav 2005; 7:116-22.

Choi EJ, Lee SA, Jo KD, et al. Factors contributing to concerns
of persons living with epilepsy. Seizure 2010; 20: 14-7.

Cramer JA, Brandenburg N, Xu X. Differentiating anxiety
and depression symptoms in patients with partial epilepsy.
Epilepsy Behav 2005; 6: 563-9.

de Oliveira GN, Kummer A, Salgado ]V, et al. Psychiatric dis-
orders in temporal lobe epilepsy: an overview from a tertiary
service in Brazil. Seizure 2010;19: 479-84.

Derogatis L. SCL-90-R: administration, scoring and procedures
manual. Minneapolis: National Computer Systems, 2006.

Desai SD, Shukla G, Goyal V, et al. Study of DSM-IV Axis | psy-
chiatric disorders in patients with refractory complex partial
seizures using a short structured clinical interview. Epilepsy
Behav 2010; 19:301-5.

Deutsch SI, Rosse RB, Sud IM, et al. Temporal lobe epilepsy
confused with panic disorder: implications for treatment.
Clin Neuropharmacol 2009; 32: 160-2.

Devinsky O, Barr WB, Vickrey BG, et al. Changes in depres-
sion and anxiety after resective surgery for epilepsy.
Neurology 2005; 65: 1744-9.

Fiszman A, Kanner AM. Comorbidities in psychogenic
nonepileptic seizures: depressive, anxiety, and personality
disorders. In: Schachter SC, LaFrance WC. Gates and Rowan’s
Nonepileptic Seizures. 3rd ed. Cambridge: Cambridge Uni-
versity Press, 2010: 225-34.

Epilepsy and anxiety

Fraser RT, Johnson EK, Miller JW, et al. Managing epilepsy
well: self-management needs assessment. Epilepsy Behav
2011;20:291-8.

Gaitatzis A, Trimble MR, Sander JW. The psychiatric
comorbidity of epilepsy. Acta Neurol Scand 2004;110:
207-20.

Goldberg D, Bridges K, Duncan-Jones P, Grayson D. Detect-
ing anxiety and depression in general medical settings. BMJ
1988;297:897-9.

Gorman JM, Kent JM, Sullivan GM, et al. Neuroanatomi-
cal hypothesis of panic disorder, revised. Am | Psychiatry
2000; 157:493-505.

Hamid H, Ettinger AB, Mula M. Anxiety symptoms in epilepsy:
salient issues for future research. Epilepsy Behav 2011; 22: 63-
8.

Hamilton M. The assessment of anxiety states by rating. Br J
Med Psychol 1959; 32: 50-5.

Harden CL, Goldstein MA, Ettinger AB. Anxiety disorders
in epilepsy. In: Ettinger AB, Kanner AM. Psychiatric issues
in epilepsy: a practical guide to diagnosis and treatment.
Philadelphia: Wolters Kluwer-Lippincott Williams & Wilkins,
2007: 248-63.

Hartley CA, Phelps EA. Changing fear: the neurocir-
cuitry of emotion regulation. Neuropsychopharmacol Rev
2010; 35: 136-46.

Helfer V, Deransart C, Marescaux C, et al. Amygdala kind-
ling in the rat: anxiogenic-like consequences. Neuroscience
1996; 73:971-8.

Henning OJ, Nakken KO. Psychiatric comorbidity and use of
psychotropic drugs in epilepsy patients. Acta Neurol Scand
Suppl 2010; 190: 18-22.

Johnson EK, Jones JE, Seidenberg M, etal. The relative
impact of anxiety, depression, and clinical seizure features
on health-related quality of life in epilepsy. Epilepsia 2004; 45:
544-50.

Jones JE, Hermann BP, Barry JJ, et al. Clinical assessment of
Axis | psychiatric morbidity in chronic epilepsy: a multicen-
ter investigation. / Neuropsychiatry Clin Neurosci 2005;17:
172-9.

Kanner AM. Depression and epilepsy: a review of multiple
facets of their close relation. Neurol Clin 2009; 27: 865-80.

Kanner AM, Soto A, Gross-Kanner H. Prevalence and clini-
cal characteristics of postictal psychiatric symptoms in partial
epilepsy. Neurology 2004; 62: 708-13.

Kanner AM, Trimble M, Schmitz B. Postictal affective
episodes. Epilepsy Behav 2010; 19: 156-8.

Kaplan PW. Obsessive-compulsive disorder in chronic
epilepsy. Epilepsy Behav 2011; 22: 428-32.

Koepp M), Labbé C, Richardson MP, etal. Regional hip-
pocampal (11C) flumazenil PET in temporal lobe epilepsy
with unilateral and bilateral hippocampal sclerosis. Brain
1997;120: 1865-76.

Epileptic Disord, Vol. 14, No. 3, September 2012

255



V.K. Kimiskidis, T. Valeta

Krishnamoorthy ES, Reghu R. Classification of neuropsychi-
atric disorders in epilepsy. In: Schachter SC, Holmes GL,
Kasteleijn-Nolst Trenite D. Behavioral aspects of epilepsy.
New York: Demos, 2008: 189-94.

Krishnamoorthy ES, Trimble MR, Blumer D. The classifica-
tion of neuropsychiatric disorders in epilepsy: a proposal by
the ILAE Commission on Psychobiology of Epilepsy. Epilepsy
Behav 2007; 10: 349-53.

Lanteaume L, Khalfa S, Régis J, et al. Emotion induction after
direct intracerebral stimulations of human amygdala. Cereb
Cortex 2007;17:1307-13.

Macrodimitris S, Sherman EM, Forde S, et al. Psychiatric out-
comes of epilepsy surgery: a systematic review. Epilepsia
2011a; 52: 830-90.

Macrodimitris 'S, Wershler ), Hartfield M, etal. Group
cognitive-behavioral therapy for patients with epilepsy
and comorbid depression and anxiety. Epilepsy Behav
2011b; 20: 83-8.

Magaudda A, Gugliotta SC, Tallarico R, Buccheri T, Alfa R,
Lagana A. Identification of three distinct groups of patients
with both epilepsy and psychogenic nonepileptic seizures.
Epilepsy Behav 2011;22:318-23.

Malizia AL, Cunningham VJ, Bell CJ, et al. Decreased brain
GABA(A)-benzodiazepine receptor binding in panic disor-
der: preliminary results from a quantitative PET study. Arch
Gen Psychiatry 1998; 55: 715-20.

Meldolesi GN, Di Gennaro G, Quarato PP, etal. Changes
in depression, anxiety, anger, and personality after resective
surgery for drug-resistant temporal lobe epilepsy: a 2-year
follow-up study. Epilepsy Res 2007; 77: 22-30.

Mensah SA, Beavis JM, Thapar AK, Kerr MP. A community
study of the presence of anxiety disorder in people with
epilepsy. Epilepsy Behav 2007; 11: 118-24.

Mula M, Pini S, Cassano GB. The role of anticonvulsant drugs
in anxiety disorders: a critical review of the evidence. J Clin
Psychopharmacol 2007; 27:263-72.

Mula M, Jauch R, Cavanna A, et al. Clinical and psychopatho-
logical definition of the interictal dysphoric disorder of
epilepsy. Epilepsia 2008; 49: 650-6.

Mula M, Jauch R, Cavanna A, et al. Interictal dysphoric dis-
order and periictal dysphoric symptoms in patients with
epilepsy. Epilepsia 2010; 51: 1139-45.

Petitmengin C, Baulac M, Navarro V. Seizure anticipation: are
neurophenomenological approaches able to detect preictal
symptoms? Epilepsy Behav 2006; 9: 298-306.

Pinquart M, Shen Y. Anxiety in children and adolescents
with chronic physical illnesses: a meta-analysis. Acta Paediatr
2011;100: 1069-76.

Pintor L, Bailles E, Fernandez-Egea E, et al. Psychiatric disor-
ders in temporal lobe epilepsy patients over the first year
after surgical treatment. Seizure 2007; 16:218-25.

Reuber M, Andersen B, Elger CE, et al. Depression and anxiety
before and after temporal lobe epilepsy surgery. Seizure
2004; 13:129-35.

Sancho J, Ivanez V, Molins A, et al. Changes in seizure sever-
ity and quality of life in patients with refractory epilepsy.
Epilepsy Behav 2010; 19: 409-13.

Satishchandra P, Krishnamoorthy ES, van Elst LT, et al. Mesial
temporal structures and comorbid anxiety in refractory
partial epilepsy. /] Neuropsychiatry Clin Neurosci 2003;15:
450-2.

Schondienst M, Reuber M. Epilepsy and anxiety. In: Schachter
SC, Holmes GL, Kasteleijn-Nolst Trenite D. Behavioral aspects
of epilepsy. New York: Demos, 2008: 219-26.

Spencer SS, Berg AT, Vickrey BG, etal. Initial outcomes
in the multicenter study of epilepsy surgery. Neurology
2003; 61: 1680-5.

Spielberger CD. Manual for the State-Trait Anxiety Inventory.
Palo Alto (California, USA): Consultant Psychologist Press,
1983.

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure
for assessing GAD. Arch Intern Med 2006; 166: 1092-7.

Tellez-Zenteno JF, Patten SB, Jetté N, et al. Psychiatric comor-
bidity in epilepsy: a population-based analysis. Epilepsia
2007; 48: 2336-44.

Tsounis S, Kimiskidis VK, Kazis D, et al. An open-label, add-
on study of pregabalin in patients with partial seizures: a
multicenter trial in Greece. Seizure 2011;20: 701-5.

Valeta T. Parental attitude, reaction and education in benign
childhood focal seizures. In: Panayiotopoulos CP. The epilep-
sies: seizures, syndromes and management. Oxford: Bladon
Medical Publishing, 2005: 258-61.

Valeta T. The potential of dramatherapy in the treatment of
epilepsy. MA Thesis: University of Derby, 2009.

Valeta T. The psychosocial impact of epilepsy in child and
family. Synapsis 2010; 6: 36-41.

van Elst LT, Groffmann M, Ebert D, et al. Amygdala volume
loss in patients with dysphoric disorder of epilepsy. Epilepsy
Behav 2009; 16: 105-12.

Vazquez B, Devinsky O. Epilepsy and anxiety. Epilepsy Behav
2003; 4: S20-5.

Zigmond A, Snaith RP. The Hospital Anxiety and Depression
Scale. Acta Psychiatr Scand 1983; 67:361-70.

256

Epileptic Disord, Vol. 14, No. 3, September 2012




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


