Neuropsychiatric issues in patients with epilepsy:

focus on depression

Epilepsy is a complex disorder that is commonly associated with additional brain dysfunction, social isolation
and vocational difficulty. Each of these factors may contribute to the increased prevalence of psychiatric
illness in epilepsy, but emerging evidence is providing a more complete and clearer elucidation of the
problem. Clinical investigations have consistently demonstrated that depression has a large impact on
subjective health status. In patients with recurrent seizures, depression appears to have a stronger
association with quality of life than does seizure rate. In fact, depression is second only to medication
toxicity as the clinical factor that explains the greatest variance in quality of life. Only a small number of
studies have investigated the plausible neurobiological mechanisms of depression in epilepsy, but
preliminary data suggest that underlying brain dysfunction may be a more important predictor than
vocational or social disability. Furthermore, specific aspects of hippocampal dysfunction may be a causal
factor in the genesis and maintenance of depression in temporal-lobe epilepsy. Current treatment
recommendations for depression in epilepsy are similar to those for otherwise neurologically normal
depressed patients, emphasizing the role of serotonin reuptake inhibitors, but certain antidepressants
should be used with caution. Ongoing studies are attempting to define optimal treatment strategies and
more definitive data, to guide clinical management, are expected to become available in the near future.
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temporal-lobe epilepsy

Epilepsy is often a chronic condition that may
be associated with several other neurological
disorders; stroke, migraine and psychiatric
disorders are the most frequent comorbid dis-
orders in patients with epilepsy (PWE). The
term comorbidity is used to describe greater
than coincidental association of two or more
conditions in the same individual [1].

Epilepsy has been associated with increased
risk of psychiatric disorders, although incidence
and prevalence rates of psychiatric comorbidities
vary widely among studies; from 12 to 41%.
This variation is largely caused by methodo-
logical differences among the studies; selection
bias, population under study, diagnostic methods
used, and number of antiepileptic drugs (AEDs)
and their dosages are some of the confounding
factors that could have an effect on the preva-
lence rates [2-s]. Epilepsy has also been associated
with increased risk of suicide, even after adjust-
ments for various factors known to pose a risk for
suicide in the general population [6-9].

The most frequent psychiatric diagnoses
reported in people with epilepsy include psycho-
ses, anxiety disorders, mood disorders (diagnos-
tic and statistical manual of mental disorders
[DSM]-1V axis I disorders), personality disor-
ders (DSM-IV axis II disorders) and behavioral
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problems. Among these, mood disorders are
the most frequent psychiatric comorbidity in
PWE, with a prevalence of depression estimated
between 11 and 60% in patients with recurrent
seizures [10,11]. In this article, we will focus on
the comorbidity of depression and epilepsy. We
will review the available information regarding
the etiologies of depression in epilepsy as well as
the current recommendations for management.
We attempt to offer areas for further research
in order to alleviate the burden of depression in
persons with epilepsy.

Prevalence of depression in epilepsy

Based on the available epidemiological stud-
ies, the prevalence of depression ranges from 11
to 60% in patients with recurrent seizures and
from 3 to 9% in patients with well-controlled
seizures. Mendez ez al. used the Hamilton
Depression Rating Scale in 175 consecutive
patients in an outpatient epilepsy clinic, find-
ing that 55% met the criteria for depression [11].
In a well-designed community-based study that
used the Hospital Anxiety and Depression Scale,
Jacoby ez al. observed that 21% of 168 patients
with recurrent seizures were depressed; whereas,
only 9% of controlled patients had significant
symptoms of depression [12]. On the other hand,
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in a primary care setting, O’Donoghue ez al.
used the same scale to demonstrate that, in a
group of 155 patients in the UK, 33% with
recurrent seizures and 6% of those in remission
had probable depression [13]. Finally, a recent
study by Seminario ez al., using the Patient
Health Questionnaire nine-item depression
scale (PHQ-9), found that 30% of their patients
attending a specialized epilepsy clinic scored in
the depressed range [14]. In fact, although dif-
ferent methodologies have been used in vari-
ous studies, depression is consistently found to
be 3-10-times more prevalent in association
with uncontrolled epilepsy than in the general
population. The findings from these studies
underscore the importance of depression in
epilepsy and the need to effectively screen and
treat depressive disorders.

Impact of depression on
health-related status

Several studies have examined the implication
of depression on health-related quality of life
(QOL) in PWE. Ettinger er al. recently uti-
lized the household panel maintained by the
National Family Opinion to study depression
and QOL in persons with epilepsy, asthma and
healthy controls [2]. The response rate for the
survey was approximately 50% in each group,
with a total of 1532 responses. PWE were sig-
nificantly more likely to score in the depressed
range on the Center for Epidemiological
Studies Depression Scale (37%), than those
with asthma (289%) or healthy subjects (12%).
Although nearly half of the group with epilepsy
had not had a seizure during the past year,
suggesting that the sample represented the
less severe aspect of the spectrum of epilepsy,
the mean scores on the Short Form-36 scales
for role limitations, emotional wellbeing and
social wellbeing were significantly worse in the
epilepsy group as compared with the asthma
group. In another cross-sectional study, Beghi
et al. compared depression severity across dis-
ease states in a recent study of epilepsy, Type I
diabetes mellitus and community controls [15].
A total of 55 patients with idiopathic or crypto-
genic epilepsy were compared with age- and
sex-matched subjects with Type I diabetes, or
persons donating blood in the local medical
clinic. Epilepsy subjects with any structural
brain abnormality were excluded from the
study, and only 37% reported a seizure within
the past year, reflecting a less severe form
of epilepsy similar to the study of Ettinger
et al. [2]. A total of 34% of epilepsy patients

Therapy (2010) 7(5)

scored in the depressed range, compared with
27% of Type I diabetes patients and 7% of
blood donors.

The importance of identifying
depression in PWE

The impact of depression on QOL in PWE has
been well described in five studies involving
patients with pharmacoresistant epilepsy. The
studies demonstrated that depression is the most
powerful predictor of health-related QOL, even
after controlling for seizure frequency, severity
and other psychosocial variables [16-20).

Furthermore, several studies have demon-
strated the increased incidence of suicide in
patients with depression and epilepsy. In a review
of 11 studies, Harris and Barraclough found
the overall suicide rate to be five-times higher
in PWE, as compared with patients who have
depression alone [21]. Moreover, patients with
complex partial seizures of temporal-lobe origin
and depression were at 25-times greater risk for
suicidality compared with patients with depres-
sion. In a review of the literature, Jones et al.
identified a lifetime average suicide rate of 12%
in people with epilepsy compared with 1.1-1.2%
in the general population [6].

Moreover, other studies have clearly shown
that depression in people with epilepsy has sig-
nificantly increased the healthcare costs associ-
ated with the management of the seizure disorder.
Cramer ez al. found that patients with untreated
depression used significantly more health
resources of all types, independent of seizure
type or duration [22]. Likewise, mild-to-moderate
depression was associated with a twofold increase
in medical visits compared with nondepressed
controls, while severe depression was associated
with a fourfold increase.

Finally, recent data suggest that presence
of depression in PWE may predict a failure to
respond to pharmacotherapy with AEDs in
patients with newly diagnosed epilepsy. Of a
cohort of 890 patients with newly diagnosed
epilepsy, Hitiris ez al. found that a prior history
of depression is associated with at least 2.5-times
increased risk of not responding to AEDs over
5 years of follow-up [23]. On the other hand, the
presence of depression prior to epilepsy surgery
may also serve as an independent marker for worse
postsurgical outcome following anterior temporal
lobectomy, as demonstrated by a study by Kanner
et al. that included 100 patients with a mean
follow-up of 4 years [24]. These studies raise the
question as to whether depression can be consid-
ered as a marker for ‘difficult-to-control” epilepsy.
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Etiologies of depression in epilepsy
The perception that depression is a ‘normal’
response to havinga chronic condition such as
epilepsy has long been held by both patients and
physiciansbut it is no longer acceptable or valid.
Instead, several emerging data have explored
other multifactorial etiologies of depression
in epilepsy. These include underlying genetic,
neurochemical, anatomical, neurologic and
iatrogenic factors.

Role of genetics

The role of genetics in the etiology of depres-
sion in epilepsy is suggested by the fact that a
family history of depression is quite common
among depressed PWE. More than half of these
patients have been reported to have family his-
tories of psychiatric illness, usually mood dis-
orders [25]. Moreover, PWE and major depres-
sion appear to be unipolar and to have a genetic
predisposition comparable to that of primary or
idiopathic affective disorders [26]. In addition,
animal studies have suggested that depression
in PWE is the product of interaction between
environmental factors, for example social isola-
tion and genetic predisposition. A recent work
by Koh er al. has demonstrated a significant
downregulation of the serotonin receptor gene
following kainic acid-induced seizures [27].
In this study, rats expressed depressive-like
behavior when they were put in an isolated
environment, whereas they did not develop
depression when they were provided with an
enriched environment.

Role of neurotransmitters
It appears that epilepsy and depression may
share common pathogenic mechanisms
involving decreased serotonergic, noradrener-
gic, dopaminergic and GABAergic activities.
Furthermore, the decreased activity of these
neurotransmitters has been shown to facili-
tate the kindling process of seizure foci and
to exacerbate seizure frequency and severity
in some animal models [28]. Studies of neu-
rotransmitter activity in both epilepsy and
depression suggest that the occurrence of one
disorder may facilitate the development of the
other, and vice versa [29]. As a matter of fact,
several imaging studies, utilizing interictal
PET using different ligands, have consist-
ently demonstrated some degree of decreased
SHT1A binding in the mesial structures, raphe
nuclei, thalamus and cingulate gyrus [30-32].
In a study of 45 patients with temporal-lobe
epilepsy (TLE), Theodore ¢z al. demonstrated
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an inverse correlation between increased sever-
ity of symptoms of depression identified on the
Beck depression inventory (BDI) and SHT1A
receptor binding at the ipsilateral hippocampus
to the seizure focus, and, to a lesser degree, at
the contralateral hippocampus and midbrain
raphe 33]. These changes in 5SHT1A receptor
binding are quite similar to those identified
in the PET studies of patients with primary
major depressive disorders. To further support
these shared pathogenic mechanisms, three
case—control population-based studies have
demonstrated that a history of depression was
associated with several-fold increased risk for
developing new-onset epilepsy among cases
than among controls [34-36]. This bidirectional
relationship does not necessarily suggest cau-
sality in that depression causes epilepsy or vice
versa. Rather, it may indicate the existence of
common pathogenic mechanisms, operant in
both conditions that facilitate the development
of one disorder in the presence of the other.
Interestingly enough, many centuries ago,
Hippocrates (400 BC) suggested this type of
bidirectional relationship when he wrote, “mel-
ancholics ordinarily become epileptics, and
epileptics melancholics: what determines the
preference is the direction the malady takes;
if it bears upon the body, epilepsy, if upon the
intelligence, melancholy” [37]. Galen (200 AD)
had further reconfirmed the organic cause of
depression [37].

Neuroanatomical factors
Changes in common brain structures have
been identified in patients with primary major
depressive and bipolar disorders, and in PWE,
including atrophy of both temporal and fron-
tal lobes. These changes have been identified
with the use of high-resolution MRI and volu-
metric measurements of the amygdala, hippo-
campus, entorhinal cortex, temporal cortex,
lateral neocortex, as well as of the prefrontal,
orbitofrontal and mesial-frontal cortex, and,
to a lesser degree, of the thalamic nuclei and
basal ganglia (38]. It is, therefore, not surprising
that PWE, whose seizure foci are in temporal
and frontal lobes, have a higher prevalence of
depression. Furthermore, hippocampal atro-
phy/sclerosis, which is a hallmark of mesial
TLE, is a common finding in patients with
depression and, according to some studies, cor-
relates with both the severity and duration of
the depressive state [39]. Furthermore, Quiske
et al. examined the association of MRI-defined
mesial-temporal sclerosis (MTS) BDI scores in
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60 patients with TLE [40]. Mean depression
scores were significantly higher in patients
with MTS, independent of the lateralization
of MTS. The investigators described depression
as a good indicator of MTS, but not vice versa.
Moreover, a study by Gilliam ez a/. has shown a
correlation of the degree of magnetic resonance
spectroscopic abnormalities in the ipsilateral
hippocampus in patients with TLE and the
severity of depression as measured by BDI [41].
In addition, some studies suggest that the pres-
ence of hippocampal atrophy/sclerosis is a risk
factor for developing depression in PWE when
treatment is initiated with certain AEDs, such
as topiramate and levetiracetam [42-43].

Role of neurological/seizure factors
Seizure type has been shown to correlate with
depression. The latter is more common in
patients with complex partial seizures, par-
ticularly those of temporal-lobe origin. Others
have looked at the possibility that depression
might be associated with laterality of seizure
focus. Most studies have found that depres-
sion is more common in those with left-sided
foci [44]. Furthermore, a recent work by Shamim
et al. suggests that patients with right TLE are
more likely to have depression and left MTS,
compared with left TLE as measured by BDI

sores [45].

Role of iatrogenic factors
Among the most important factors contribut-
ing to the risk for depression in people with
epilepsy are those associated with medica-
tion. A number of drugs and drug classes have
been implicated in the etiology of depression,
including some AEDs, such asbarbiturates, lev-
etiracetam, viagabtrin and topiramate, which
are clearly associated with behavioral changes
and depression (42,43]. Other investigators have
related depression to the rapid withdrawal of
an AED with mood-stabilizing properties,
such as carbamazepine, oxcarbazepine and
lamotrigine [46]. Another, uncommon but
well-documented, example is the occurrence of
de novo depression following anterior temporal
lobectomy. Interestingly, this risk occurs inde-
pendently of postsurgical outcome. This para-
doxical ‘iatrogenic’ cause of psychopathology
among PWE includes the phenomenon of ‘alter-
native or reciprocal psychosis’ In this pheno-
menon, the psychosis is better when seizures
are poorly controlled, while psychosis becomes
worse when seizures are better controlled [47].
On the other hand, a recent study demonstrated
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a significant improvement in depression and
anxiety in patients with refractory epilepsy fol-
lowing epilepsy surgery, especially in those who
became seizure-free [48].

Clinical manifestations

Depressive symptoms can present according to
the temporal relation to the seizure’s occurrence
into ictal (the depressive symptoms are a clini-
cal manifestation of the seizure, a rare form of
depression in PWE), periictal (symptoms pre-
cede and/or follow the seizure occurrence), and
interictal (symptoms occur independently of the
seizure occurrence). Interictal depression is the
most frequently ‘recognized’ type of mood dis-
order and can present differently among PWE.
Major depression, bipolar disorder, dysthymic
disorder and subsyndromic depressive episodes
are all well described in PWE. Nevertheless,
a significant percentage of patients present
an atypical clinical picture that fails to meet
any of the DSM Axis I categories, which led
Blumer to coin the term ‘interictal dysphoric
disorder’ (IDD) to refer to this type of depres-
sion in epilepsy, which is characterized by eight
key symptoms that are grouped into three
major categories: labile depressive symptoms
(depressed mood, anergia, pain and insomnia),
labile affective symptoms (panic-like symptoms
and anxiety), and symptoms of paroxysmal irri-
tability and unstable euphoric moods) [49]. In a
study by Kanner ez al., symptoms of depression
mimicked dysthymic disorders in 69 of 97 con-
secutive patients (70%); the interrupted nature
of these symptoms accounted for the failure
to meet DSM-1V criteria of dysthymic disor-
der [25]. However, the distinction between true
IDD and perictal depressive symptom (PDS) is
still a matter of debate in the literature. Some
authorities in the field believe that making this
distinction has implications, not only for diag-
nosis but, more importantly, for prognosis and
for treatment approaches [s0]. In fact, in the pre-
viously cited study by Mula ez al., of 142 adults
with epilepsy in tertiary referral centers, the two
groups were clearly distinguished, with preva-
lence rates of 9.8% for the IDD group and 12%
for the PDS group. In that study, the diagnosis
of PDS was made by the occurrence of at least
three symptoms of at least ‘moderate’ or ‘severe’
severity, and causing ‘moderate’ or ‘severe’ dis-
tress (i.e., Blumer’s criteria for IDD), referred
by the subject as habitually related only to sei-
zures. Furthermore, there was no difference in
the two groups in reference to seizure type, sei-
zure frequency, AED regimen (mood stabilizers
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vs not on any mood stabilizers) and combina-
tion of AEDs. However, in the IDD group, the
IDD inventory labile affective symptoms scores
strongly correlated with the age of seizure onset
and the duration of epilepsy [49].

Screening for depression

Despite its high frequency and great impact
on QOL and care for PWE, depressive symp-
toms remain undertreated and unrecognized
in a significant number of PWE. Kanner ez al.
determined that 63% of patients with sponta-
neous depression and 54% of patients with an
iatrogenic depression were symptomatic for more
than 1 year before treatment was initiated [25].
While the clinical manifestations of depression
in people with epilepsy can be atypical, the most
frequent cause for the under-recognition is the
failure of clinicians to inquire about it and of
patients or families to report it. In a survey of
neurologists, Gilliam ez a/. found that 80% of
clinicians do not routinely screen for depression
in PWE js1). This suggests that, in a busy neuro-
logy practice, where the major focus is seizure
control, it is likely that symptoms of depression
will be missed.

Several tools have been used to screen for
depression in PWE; most of which are time con-
suming in a busy clinic setting. Recently, a six-
item questionnaire has been developed and vali-
dated to screen for depression, the Neurological
Disorders Depression Inventory for Epilepsy
(NDDI-E); it takes less than 3 min to fill out
at the office, and has a sensitivity and specifi-
city of 90 and 81%, respectively [s2]. A score
of 14 and higher is suggestive of the possibility
of a major depressive disorder and can serve as
a signal to carry out a more in-depth evalua-
tion. Clearly, the use of this and other screening
instruments for psychiatric research on epilepsy
must be followed by structured psychiatric
interviews designed to establish a DSM-IV (text
revision) diagnosis, which would permit regular
rescreening to yield meaningful data on changes
in severity of symptomatology.

Treatment options

A significant percentage of PWE and depression
are under-recognized and untreated. Reasons
for this include a lack of appreciation for the
impact of depression on QOL and the fear
that seizures might be exacerbated by anti-
depressants. Despite the consistent finding
that depression occurs in a high proportion
of people with epilepsy and has a significant
impact on their lives, this condition remains
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underdiagnosed and undertreated. The treat-
ment of these patients has been largely ‘empiri-
cal’, based on the untested assumption that
patients with depression and epilepsy should
respond to antidepressant drugs in the same
manner as depressed nonepileptic patients.
In fact, there has only been one double-blind,
placebo-controlled study published to date that
included 42 adult patients with a confirmed
diagnosis of epilepsy. It compared the efficacy
of mianserin, amitriptyline and placebo to treat
major depression in PWE in three treatment
arms. At the end of 6 weeks of treatment, no sig-
nificant differences in outcome were observed
between the groups. Obviously, the small sam-
ple size limits the ability to draw meaningful
conclusions [53].

Before starting a patient on antidepressant drug
therapy, it is important to differentiate between
IDD and PDS symptoms. Seizure control is the
main goal for the management of affective mani-
festations related to seizures (i.e., PDS), whereas
specific psychiatric treatments (e.g., psycho-
pharmacologic or psychotherapeutic interven-
tions) are needed for IDD, especially because
symptoms are chronic and unremitting in a third
of cases [50]. In addition, every effort should be
made to rule out the following potential causes
for a depressive episode:

The depressive episode followed the discon-
tinuation of an AED with mood-stabilizing
properties, such as carbamazepine, valproic
acid or lamotrigine [46]. In such a case, reintro-
duction of that AED or of another mood-
stabilizing agent may be sufficient to reach a
euthymic state;

The depressive episode followed the introduc-
tion or dose increment of an AED with
known negative psychotropic properties, such
as phenobarbital, topiramate or vigabatrin. In
such cases, lowering of the dose or discon-
tinuation of the culprit AED should result in
symptom remission.

In general, the delay in initiating treatment
in PWE stems from the unfounded belief that
antidepressants worsen or trigger seizures. By
contrast, modern antidepressant drugs, such as
selective serotonin reuptake inhibitors (SSRIs),
might actually decrease the risk of seizures
rather than increasing it — see later. However,
some other antidepressant drugs, particularly
in higher doses, might be associated with an
increased seizure risk. In a study at the Rush
Epilepsy Center, Kanner ez a/. reported definite
seizure exacerbation in only one of 100 patients

www.futuremedicine.com

511



512

Alsaadi

treated with sertraline; in another five patients
the causality of the transient increase in seizure
frequency attributable to this antidepressant
drug was rated as probable but not definite [s4].
It should be noted that even AEDs can some-
times exacerbate seizures. If any drug is found
to be associated with a definite increase in sei-
zures then the situation should be reviewed.
Bupropion, maprotiline and amoxapine are the
antidepressant drugs with the strongest pro-
convulsant properties, and should be avoided
in epileptic patients [ss]. Current recommenda-
tions for the treatment of depression in PWE
are SSRIs or cognitive therapy [s6]. SSRIs are
generally considered safe and well tolerated,
keeping in mind that all of the currently avail-
able SSRIs, except for citalopram and escitalo-
pram, inhibit one or more of the hepatic cyto-
chrome P450 isoenzymes — an enzyme system
involved in the metabolism of the ‘old” AEDs
(carbamazepine, phenytoin and phenobarbital).
In addition, it is well established that sertraline
raises lamotrigine levels [57.58].

One recent and very reassuring article sug-
gests a possible ‘protective’ effect of SSR1Is, and
serotonin and epinephrine reuptake inhibitors
in depressed patients. In the study, Alper ez al.
compared the incidence of seizures between
depressed patients who were randomized with
placebo and SSRIs, serotonin and epinephrine
reuptake inhibitors, and the a2 antagonist
mirtazapine, in the course of regulatory studies
submitted to the US FDA [59]. The seizure fre-
quency among patients randomized to placebo
was 1501.5 seizures/100,000 years, while that of
patients randomized to the antidepressants was
534.8 seizures/100,000 years, indicating that
the seizure risk was significantly less for those
treated with SSRIs compared with placebo.
Other options for treatment include cognitive,
interpersonal and behavioral therapy, and, in
severe cases, electroconvulsive therapy can be
considered safely in PWE who do not respond
to appropriate antidepressant therapy [60].

A randomized trial of an SSRI and cognitive
behavior therapy in depressed patients with-
out other neurological disorders demonstrated
greater efficacy with combined therapy com-
pared with either one alone [61]. A similar trial,
randomizing 140 PWE to either sertraline or
cognitive behavior therapy for 16 weeks, has
been recently completed [62]. At the end of the
trial, no significant difference in outcome for
depressive symptom remission was observed
in the two arms. Moreover, patients in whom
depressive symptoms remitted had a significant
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improvement in QOL, independent of other
epilepsy-related factors. Similar to the study of
Alper et al. [59], no worsening of seizures was
observed in patients who were randomized to
sertraline. This finding adds further support
to the previously cited reports on the safety of
SSRIs in PWE.

In addition, in selected cases, one may consider
an AED that has antidepressant and/or mood-
stabilizing properties to treat both conditions
with a single agent. Alternatively, vagal-nerve
stimulation might be considered because it has
been found to improve symptoms of depression,
independent of the degree of seizure control, in
addition to the fact that it has well-established
antiepileptic activity [63].

AEDs & the risk of suicidality

In January 2008, the FDA issued an alert
regarding the association between suicidality,
(defined as suicidal ideation), suicidal attempts
and completed suicides, and AEDs based on
the results of a meta-analysis that included
data from 199 randomized clinical trials of
11 AEDs [101]. The meta-analysis encompassed
a total of 43,892 patients who were treated
for epilepsy, psychiatric disorders and various
pain disorders. The FDA concluded that, with
exposure to AEDs, the risk for suicidality was
increased by a statistically significant 1.80-fold.
Suicidality occurred in 4.3 per 1000 patients
treated with AED:s in the active arm, compared
with 2.2 per 1000 patients in the comparison
arm. The use of AEDs was associated with a
higher risk for suicidality in PWE (odds ratio:
3.53; 95% CI: 1.28-12.10) than in patients with
psychiatric disorders (odds ratio: 1.51; 95% CI:
0.95-2.45) or other disorders (odds ratio: 1.87;
95% CI: 0.81-4.76).

However, a detailed evaluation of this meta-
analysis questioned the validity of its findings
owing to several methodologic problems [64].
Furthermore, this risk is insignificant if com-
pared with the average lifetime incidence of sui-
cidality in PWE attending epilepsy clinics [¢].
This view has been endorsed by the American
Epilepsy Society consensus statement [102].

Since the FDA warning, at least three large
studies have attempted to clarify whether
AEDs are associated with an increased suicidal
risk [65-67]. The data from these studies yielded
contradictory results. A study by Gibbons ez a/.
concluded that AEDs, as a class, are not asso-
ciated with an increased risk of suicidality in
patients with bipolar disorders [¢5]. On the
other hand, a recent study by Patorno ez al.
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found a significantly higher risk of suicidality
and violent deaths with certain AEDs, such as
lamotrignine, oxcarbazepine, gabapentin and
tigabine. Unlike the finding from the FDA
meta-analysis, topiramate was not associated
with that risk [67].

We can conclude that several AEDs, but not
all, as suggested by the FDA warning, might
be associated with psychiatric adverse events,
which can lead to suicidal ideation and behavior,
keeping in mind that the rate of completed sui-
cide and suicidal attempts are, fortunately, rare.
On the other hand, given the relatively high
prevalence of both comorbid mood and anxi-
ety disorders in PWE (e8], as well as increased
suicidal risk [5, clinicians should, as previously
discussed, screen patients for these conditions
independently of whether AEDs have any influ-
ence on suicidal risk. Specifically, clinicians
should be extremely alert to this high risk in
patients with a current and/or past psychiatric
history [69].

Conclusion

Epidemiological studies should address the
unanswered question of the risk factors to
develop depression in epilepsy patients and the
impact of such association on selecting the most
optimal treatment strategies. Since depression
is common in people with epilepsy, there is a
strong argument for early screening for this
condition, because early and effective treatment
should decrease the duration of the depression,
increase the patients’ compliance with AEDs
and, consequently, increase QOL.
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Executive summary

Impact of depression on patients with epilepsy

= It is important for physicians to be aware of the impact of depression in patients with epilepsy (PWE) so that the current high rates of
underdiagnosis and undertreatment can be decreased.

= The presence of depression in PWE may underlie a severe form of epilepsy.

= The association of depression and severe epilepsy requires increased healthcare resources.

= The suicide rate is much higher in PWE than in the general population and appears to be particularly high in those with
temporal-lobe epilepsy.

Making the diagnosis

= Despite high prevalence, depression remains underdiagnosed.

= Rapid and early recognition of depression in PWE is cost effective and should be promoted and adopted by all physicians caring for
these patients.

= Interictal depression is the most frequently recognized type of depression in PWE. However, 30-40% of presentations are atypical.

= A new screening tool, Neurological Disorders Depression Inventory for Epilepsy (NDDI-E), which takes less than 3 min to complete, has
been validated with a high specificity and sensitivity.

Etiologies

= Depression and epilepsy share the same pathogenic mechanisms, as demonstrated by several neuroanatomical and neurofunctional
studies, and animal models.

= Abnormal serotonin affinity or binding, among other neurotransmitters, is operant in both conditions.

= A bidirectional relationship is well established in several case—control population-based studies.

= PWE may have a different pathophysiology than patients without this comorbid condition.

Treatment options

= Treatment should be initiated promptly once iatrogenic causes are excluded.

= Selective serotonin reuptake inhibitors should be considered as first choice. They are safe and well tolerated. Other options are also available.

Future perspective

= Genetic testing may help identify patients at risk of developing depression. Whether social support and environmental intervention at
that stage would protect these patients from developing depressive symptoms will require further research.

= New neuroimaging techniques are expected to differentiate PWE and depressive symptoms from patients without depression at the time
of diagnosis so that early and effective therapy can be offered and initiated.

= Further research should focus on making a clear distinction between perictal depressive symptoms and major depression. Furthermore,
prospective and longitudinal studies are needed to measure the effect of either entities, that is, perictal depressive symptoms and
interictal dysphoric disorder, on health-related quality of life, in order to develop specific treatment modalities.

= Randomized controlled trials to assess the efficacy of various antidepressant options are overdue.

= Randomized controlled trials are urgently needed to assess the effect of immediate verses delayed treatment on seizure response,
compliance rate and overall quality of life.

future science group www.futuremedicine.com 513



Alsaadi

Bibliography
Papers of special note have been highlighted as:

10

11

of interest

of considerable interest

Tellez-Zenteno JF, Matijevic S, Wiebe S:
Somatic comorbidity of epilepsy in the
general population in Canada. Epilepsia 46,
1955-1962 (2005).

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

Presents the results of a large survey,
demonstrating higher rates of depression in
patients with epilepsy compared with those

with asthma or no chronic illness.

Gaitatzis A, Carroll K, Majeed A, Sander JW:
The epidemiology of the comorbidity of
epilepsy in the general population. Epilepsia
45, 1613-1622 (2004).

Ettinger AB, Reed ML, Goldberg JF,
Hirschfeld RM: Prevalence of bipolar
symptoms in epilepsy vs other chronic health

disorders. Neurology 65, 535-540 (2005).

Tellez-Zenteno JF, Patten SB, Jetté N et al.:
Psychiatric comorbidity in epilepsy: a
population-based analysis. Epilepsia

48, 2336-2344 (2007).

Important study portraying a representative
prevalence of psychiatric comorbidities in

the general population.

Jones JE, Hermann BP, Barry JJ, Gilliam FG,
Kanner AM, Meador KJ: Rates and risk
factors for suicide, suicidal ideation, and
suicide attempts in chronic epilepsy. Epilepsy
Behav. 4(Suppl. 3), S31-S38 (2003).

Pompili M, Girardi P, Tatarelli R: Death
from suicide versus mortality from epilepsy in
the epilepsies: a meta-analysis. Epilepsy Behav.
9, 641-648 (2000).

Christensen ], Vestergaard M, Mortensen PB,
Sidenius P, Agerbo E: Epilepsy and risk of
suicide: a population-based case—control

study. Lancet Neurol. 6, 693—698 (2007).

Population-based study alerting clinicians to
the higher suicidal risk of patients with
epilepsy, and particularly to its occurrence
in the early months after the diagnosis

is made.

Mazza M, Bria P, Mazza S: Depression
and suicide in epilepsy: fact or artifact?
J. Neurol. Sci. 260, 300301 (2007).
Robertson MM, Trimble MR, Townsend
HR: Phenomenology of depression in
epilepsy. Epilepsia 28, 364-372 (1987).
Mendez MF, Cummings JL, Benson DF:
Depression in epilepsy. Significance

and phenomenology. Arch. Neurol. 43,
766-704 (1986).

514

20

21

22

Jacoby A, Baker GA, Steen N, Potts P,
Chadwick DW: The clinical course of
epilepsy and its psychosocial correlates:
findings from a UK community study.
Epilepsia 37, 148161 (1996).

O’Donoghue MF, Goodridge DM,

Redhead K, Sander JW, Duncan JS: Assessing
the psychosocial consequences of epilepsy: a

community-based study. Br. /. Gen. Pract.
49(440), 211-214 (1999).

Seminario NA, Farias ST, Jorgensen J,
Bourgeois JA, Seyal M: Determination

of prevalence of depression in an epilepsy
clinic using a brief DSM-IV-based

self report questionnaire. Epilepsy Behav. 15,
362-366 (2009).

Beghi E, Spagnoli P, Airoldi L ez al.:
Emotional and affective disturbances in
patients with epilepsy. Epilepsy Behav.
3,255-261 (2002).

Lehrner J, Kalchmayr R, Serles W ez al.:
Health-related quality of life (HRQOL),
activity of daily living (ADL) and depressive
mood disorder in temporal lobe epilepsy
patients. Sezzure 8, 88—92 (1999).

Perrine K, Hermann BP, Meador K]J ez al.:
The relationship of neuropsychological
functioning to quality of life in epilepsy.
Arch. Neurol. 52, 997-1003 (1995).

Gilliam F, Kuzniecky R, Faught E, Black L,
Carpenter G, Schrodt R: Patient-validated
content of epilepsy-specific quality-of-life
measurement. Epilepsia 38, 233-236 (1997).
Boylan LS, Flint LA, Labovitz DL,

Jackson SC, Starner K, Devinsky O:
Depression but not seizure frequency predicts

quality of life in treatment-resistant epilepsy.

Neurology 62, 258-261 (2004).

Detailed assessment of a consecutive series
of epilepsy patients who were evaluated in an
impatient monitoring unit setting; more
than 50% of the sample was experiencing
significant depression but only a small
minority were being treated. This study
underscores the need for greater vigilance in

the assessment of depression in epilepsy.

Cramer JA, Blum M, Reed M, Fanning K:
Epilepsy Impact Project. The influence of
comorbid depression on quality of life for
people with epilepsy. Epilepsy Behav. 4,
515-521 (2003).

Harris EC, Barraclough B: Suicide as an
outcome for mental disorders: a meta-ana-

lysis. Br. J. Psychiatry 170, 205-228 (1997).

Cramer JA, Blum D, Fanning K, Reed M:
Epilepsy Impact Project Group. The impact
of comorbid depression on health resource
utilization in a community sample of people
with epilepsy. Epilepsy Behav. 5, 337-342
(2004).

Therapy (2010) 7(5)

23

24

25

26

27

28

29

30

32

33

Important study demonstrating an increased
number of emergency room and clinic visits
in patients with epilepsy.

Hitiris N, Mohanraj R, Norrie J ez al.:
Predictors of pharmacoresistant epilepsy.

Epilepsy Res. 75, 192-196 (2007).

Demonstrates that a history of depression
preceding or present at the onset of epilepsy

is predictive of pharmacoresistant epilepsy.

Kanner AM, Byrne R, Chicharro A, WuuJ,
Frey M: A lifetime psychiatric history predicts
a worse seizure outcome following temporal

lobectomy. Neurology 72, 793799 (2009).
Kanner AM, Palac S: Depression in epilepsy:

a common but often unrecognized comorbid

malady. Epilepsy Behav. 1, 37-51 (2000).

Victorrof ], Benson F, Grafton S:

Depression and complex partial seizures.
Electroencephalography and cerebral
metabolic correlates. Arch. Neur. 51, 155-163
(1997).

Koh S, Magid R, Chung H, Stine CD,
Wilson DN: Depressive behavior and selective
down-regulation of serotoni receptor
expression after early-life seizures: reversal by
environmental enrichment. Epilepsy Behav.

10(1), 26-31 (2007).
Mazarati A, Shin D, Auvin S ¢t al.: Kindling

epileptogenesis in immature rats leads to
persistent depressive behavior. Epilepsy Behav.
10, 377-383 (2007).

One of the few published experimental
research studies that investigates the
relationship between depressive symptoms
and epilepsy using animal models of epilepsy
and mood disorders.

Kanner AM: Depression in epilepsy:

a neurobiologic perspective. Epilepsy Curr.
5,21-27 (2005).

Very well written review that examines the

relationship between epilepsy and depression.

Drevets WC, Frank E, Price JC et al.: PET
imaging of serotonin 1A receptor binding
in depression. Biol. Psychiatry

46, 1375-1387 (1999).

Jobe PC, Dailey JW, Wernicke JF:

A noradrenergic and serotonergic

hypothesis of the linkage between epilepsy and
affective disorders. Crit. Rev. Neurobiol. 13,
317-356 (1999).

Lothe A, Didelot A, Hammers A ez al.:
Comorbidity between temporal lobe epilepsy
and depression: a ['*F] MPPF PET study.
Brain 131, 2765-2782 (2008).

Theodore WH, Giovacchini G, Bonwetsch R
et al.: The effect of antiepileptic drugs on
5-HT-receptor binding measured by positron
emission tomography. Epilepsia 47, 499-503
(20006).

future science group



34

35

36

37

38

39

40

41

42

43

44

45

46

47

Neuropsychiatric issues in patients with epilepsy:

Illustrates one of the common pathogenic
mechanisms operant in primary depressive

disorders and epilepsy.

Forsgren L, Nystrom L: An incident case
referent study of epileptic seizures in adults.

Epilepsy Res. 6, 66-81 (1999).

Hesdorffer DC, Hauser WA, Annegers JF,
Cascino G: Major depression is a risk factor for
seizures in older adults. Ann. Neurol.

47, 246-249 (2000)

Hesdorffer DC, Hauser WA, Olafsson E,
Ludvigsson P, Kjartansson O: Depression and
suicidal attempt as risk factor for incidental
unprovoked seizures. Ann. Neurol. 59, 35-41
(20006).

Important population-based study that
illustrates the bidirectional relationship

between mood disorder and epilepsy.

Lewis A: Melancholia: a historical review.

J. Mental Sci. 80, 1-42 (1934).

Sheline, YI: Neuroimaging studies of mood
disorder effects on the brain. Biol. Psychiatry
54(3), 338-352 (2003).

Sheline YI, Gado MH, Kraemer HC:
Untreated depression and hippocampal volume

loss. Am. J. Psychiatry 160, 15161518 (2003).
Quiske A, Helmstaedter C, Lux S, Elger CE:

Depression in patients with temporal lobe
epilepsy is related to mesial temporal sclerosis.

Epilepsy Res. 39, 121-125 (2000).

Gilliam FG, Maton BM, Martin RC et al.:
Hippocampal "H-MRSI correlates with severity
of depression symptoms in temporal lobe

epilepsy. Neurology 68, 364-368 (2007).
Mula M, Trimble MR, Sander JW: The role of

hippocampal sclerosis in topiramate-related
depression and cognitive deficits in people with

epilepsy. Epilepsia 44(12), 1573-1577 (2003).
Mula M, Trimble MR, Sander JW: Psychiatric

adverse events of antiepileptic drugs a unique
entity? A study on topiramate and
levetiracetam. Epilepsia 48(12), 23222326
(2007).

Lambert MV, Robertson MM: Depression
in epilepsy: etiology, phenomenology, and
treatment. Epilepsia 40(Suppl. 10), S21-S47
(1999).

Shamim S, Hasler G, Liew CZ, Sato S,
Theodore WH: Temporal lobe epilepsy,
depression, and hippocampal volume. Epilepsia
50(5), 1067-1071 (2009).

Ketter TA, Malow BA, Flamini R, White SR,
Post RM, Theodore WH: Anticonvulsant
withdrawal-emergent psychopathology.
Neurology 44, 55-61 (1994).

Savard G, Andermann LF, Reutens D,
Andermann F: Epilepsy, surgical treatment and
postoperative psychiatric complications: a
re-evaluation of the evidence. In: Forced

future science group

48

49

50

51

52

53

54

55

56

57

58

59

Normalization and Alternative Psychosis of
Epilepsy. Trimble MR, Schmitz B (Eds).
Wrightson Biomedical Publishing, Petersfield,
UK (1998).

Devinsky O, Barr WB, Vickrey BG ez al.:
Changes in depression and anxiety after
resective surgery for epilepsy. Neurology
65, 17441749 (2005).

Blumer D, Altshuler LL: Affective disorders.
In: Epilepsy: A Comprehensive Textbook.
Engel ], Pedley TA (Eds). Lippincott-Raven,
PA, USA (1998).

Mula M, Jauch R, Cavanna A et al.: Interictal
dysphoric disorder and periictal dysphoric
symptoms in patients with epilepsy. Epilepsia
51(7), 1139-1145 (2010).

Gilliam F: Optimizing health outcomes in
active epilepsy. Neurology 58(Suppl. 5),
§9-S19 (2002).

Gilliam FG, Barry JJ, Meador KJ ez al.: Rapid
detection of major depression in epilepsy: a

multicenter study. Lancet Neurol. 5, 399-405
(20006).

Provides a practical and very user-friendly
screening instrument to identify depressive
episodes in patients with epilepsy.
Robertson MM, Trimble MR: The treatment
of depression in patients with epilepsy.

A double-blind trial. /. Afféct Disord. 9,
127-136 (1985).

Kanner AM, Kozak AM, Frey M: The use of
sertraline in patients with epilepsy: is it safe?
Epilepsy Behav. 1,100-105 (2000).

Pisani F, Spina E, Oteri G: Antidepressant
drugs and seizure susceptibility: from 77 vitro

data to clinical practice. Epilepsia

40(Suppl. 10), S48-S56 (1999).

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

Spina E, Santoro V, D’Arrigo C: Clinically
relevant pharmacokinetic drug interactions
with second-generation antidepressants: an
update. Clin. Ther. 30(7), 1206-1227
(2008).

Kaufman KR, Gerner R: Lamotrigine toxicity
secondary to sertraline. Seizure 7(2), 163-165
(1998).

Alper K, Schwartz KA, Kolts RL, Khan A:
Seizure incidence in psychopharmacological
clinical trials: an analysis of Food and Drug
Administration (FDA) summary basis of
approval reports. Biol. Psychiatry 62, 345-354
(2007).

Pivotal study that demonstrates the safety of
using antidepressant drugs from the selective
serotonin reuptake inhibitor and serotonin
and epinephrine reuptake inhibitor classes,

with respect to the risk of seizure occurrence.

www.futuremedicine.com

60

61

62

63

64

65

66

67

68

69

101

102

focus on depression

Krahn LE, Rummans TA, Peterson GC et al.:
Electroconvulsive therapy for depression after
temporal lobectomy for epilepsy. Convuls. Ther.
9, 217-219 (1993).

Keller MB, McCullough JP, Klein DN ez al.: A
Comparison of nefazodone, the cognitive
behavioral-analysis system of psychotherapy,
and their combination for the treatment of
chronic depression. N. Engl. J. Med. 342,
14621470 (2000).

Gilliam F, Black KJ, Carter J ez al.: Depression
and health outcomes in epilepsy: a randomized
trial. (Abstract presented at AAN 2009).
Neurology 72 (Suppl. 3), A261-A262 (2009).

Rush AJ, Marangell LB, Sackeim HA ez al.:
Vagus nerve stimulation for treatment-resistant
depression: a randomized, controlled acute

phase trial. Biol. Psychiatry 58, 347-549 (2005).

Hesdorffer DC, Kanner AM: The FDA alert on
suicidality and antiepileptic drugs: fire or false
alarm? Epilepsia 50, 978-986 (2009).

Gibbons RD, Jur K, Brown CH, Mann JJ:
Relationship between antiepileptic drugs and
suicide attempts in patients with bipolar
disorder. Arch. Gen. Psychiatry 66, 1354-1360
(2009).

Olesen JB, Hansen PR, Erdal J ez al.:
Antiepileptic drugs and risk of suicide: a
nationwide study. Pharmacoepidemiol. Drug Saf-
19, 518-524 (2010).

Patorno E, Bohn RL, Wahl PM ez al.:
Anticonvulsant medications and the risk of
suicide, attempted suicide, or violent death.

JAMA 303, 14011414 (2010).

Christensen ], Vestergaard M, Mortensen P,
Sidenius P, Agerbo E: Epilepsy and risk of
suicide: a population-based case—control study.
Lancet Neurol. 6, 693—698 (2007).

Jones JE, Hermann BP, Barry JJ, Gilliam FG,
Kanner AM, Meador KJ: Rates and risk factors
for suicide, suicidal ideation, and suicide
attempts in chronic epilepsy. Epilepsy Behav.

4, S31-S38 (2003).

Websites

US FDA, Center for Drug Evaluation and
Research: Statistical review and evaluation:
antiepileptic drugs and suicidality
www.fda.gov/ohrms/dockets/ac/08/
briefing/2008-4372b1-01-FDA.pdf
(Accessed 26 June 2010)

Statement from the American Epilepsy
Society in response to the December 16,
2008, FDA announcement about suicide
warnings that will now be required on all
antiepileptic drugs
www.aesnet.org/index.
cfm?objectid=46C6DF2A-E7FF-0F41—
244A324BC56F51A1

(Accessed 26 June 2010)

515



