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ARTICLE INFO ABSTRACT

Article history:

Received 1 April 2016 Depression episodes in epilepsy is the most common commorbidity, affecting between 11% and 62% of
Received in revised form 14 June 2016 patients with epilepsy. Although researchers have documented a strong association between epilepsy
Accepted 17 June 2016 and psychiatric comorbidities, the nature of this relationship is poorly understood.
The manifestation of depression in epilepsy is a complex issue having many interacting neurobiological
Keywords: and psychosocial determinants, including clinical features of epilepsy (seizure frequency, type, foci, or
Antidepressants lateralization of foci) and neurochemical or iatrogenic mechanisms. Other risk factors are a family history
AmieP“?ptiCS of psychiatric illness, particularly depression, a lack of control over the seizures and iatrogenic causes
Eei[l);esssmn (pharmacologic and surgical). In addition, treatment with antiepileptic drugs (AEDs) as well as social
pliepsy coping and adaptation skills have also been recognised as risk factors of depression associated with
epilepsy.

Epilepsy may foster the development of depression through being exposed to chronic stress. The
uncertainty and unpredictability of seizures may instigate sadness, loneliness, despair, low self-esteem,
and self-reproach in patients with epilepsy and lead to social isolation, stigmatization, or disability. Often,
depression is viewed as a reaction to epilepsy’s stigma and the associated poor quality of life. Moreover,
patients with epilepsy display a 4-5 higher rate of depression and suicide compared with healthy
population.
© 2016 Published by Elsevier Sp. z 0.0. on behalf of Institute of Pharmacology, Polish Academy of Sciences.

Contents
0 a0 o T L ot o (o) o N PN 1085
Epidemiology Of e PresSiOn .. .. ...ttt ettt ettt et ettt et e e e e e e e 1085
21 ) 10) (0o 0T U T o] TRy (3P 1086
NeUrobiologiCal ASPeCtS . .o\ttt ittt e et et e e e e e e 1086
Neurotransmitter diStUIDANCES . . . . ...ttt ettt ettt e e e e e e e e e e e e e e e 1086
IMmUNOIOZIC diStUIDANCES . . . ..o it et e e e e e e e 1086
(@] T (ol i Lot o) PP 1086
Clinical ManIfestation . .. .. .. ...ttt ettt et et e e e e e e e e e e e 1086
1D Y4 10 1) (PP 1086
Neuroimaging of depression iN ePilePSY ... ...ttt e e e e e e e 1087
Serotonin system dySfUNCHION . . ... ... ittt et et e e e e e 1087
RISK faCtOTS . . ot e e e 1087
ReCiprocal INfIUEIICE . .. ottt e e e e e e e 1087
The effects of UNEMPIOYMENT . . . .. ...ttt et ettt et et e et ettt et e et ettt et e 1087
Seizure frequency and CONEIOL . . ... ...ttt ittt et e ettt et et e et e e 1087

* Corresponding author.
** Corresponding author.
E-mail addresses: barbarablaszczyk@op.pl (B. Btaszczyk),
czuczwarsj@yahoo.com (S.J. Czuczwar).

http://dx.doi.org/10.1016/j.pharep.2016.06.011
1734-1140/© 2016 Published by Elsevier Sp. z 0.0. on behalf of Institute of Pharmacology, Polish Academy of Sciences.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.pharep.2016.06.011&domain=pdf
mailto:barbarablaszczyk@op.pl
mailto:czuczwarsj@yahoo.com
mailto:czuczwarsj@yahoo.com
http://dx.doi.org/10.1016/j.pharep.2016.06.011
http://dx.doi.org/10.1016/j.pharep.2016.06.011
http://www.sciencedirect.com/science/journal/17341140X
www.elsevier.com/locate/pharep

B. Blaszczyk, S.J. Czuczwar / Pharmacological Reports 68 (2016) 1084-1092 1085

L33 T 1<) P 1088
S0CIodemMOGraphiCc faCtOrS .. ..ottt ettt e e e e e e e e e e e 1088
Disease-related faCtOTS .. . ... ...ttt et e e e e e e e e e e e e 1088
PSYChological faCtOrS . .. ..ottt et e e e e e e e e 1088
Treatment-related faCtOrS .. .. ... ..ttt e e e e e e e e e e e e e e e e 1088
(@] T o (ol i Lot o) - PP 1088
=T U 03 <] o PP 1088
PRaIMIACOt N aDY . . oottt et e e e e e e e e e e e 1088
Anticipated outcome of PharmacotieraAPY . . .. ..ot ittt et e ettt e e e e 1089
Pharmacotherapy in patients With epilepsy .. ... ...t e e e e e e 1089
Choice of antidepressant ArUg . . ... ...ttt et et et et e et et e e 1089
The influence of antidepressant dIrUZS ON SEIZUIES . ... ...\ttt t ettt e et ettt e et et et ettt et et 1089
el 1T 0 1 =) - .1/ 1089

0T =) = Lot 0 o) 1 L N 1089
Depressive episodes and how to prevent them ... ... ... ..t et e et e et e e 1089
CONSBAUEIICES .« v o ettt ettt e et et e et e e et e e e e et e ettt et e e et e et e e et e e et e e et et e et e et e 1090
Epilepsy and suicidal Tate . . . ... ... .ottt e e e e e e e 1090
CONCIUSIONS .« . . ettt ettt e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e 1090
(@0) 111 ot o) 80 1<) (] PP 1090
FaXa 4 o) Y] e Py ' =) o L Pt 1090
REIEIEIICES . . .ttt ettt e e e e e e e e e e e e 1090
Introduction The lifetime prevalence for major depressive disorder (MDD) is

Epilepsy is the most common, chronic, serious neurological
disease, which affects 65 million people in the world [1], and
psychiatric disorders, especially depression, seem to be more
frequent in patients with epilepsy than in the general population.
Comorbid depression has a profound impact upon the quality of
life of patients with epilepsy [2]. The population-based studies
reveal that it affects more than a third of patients with epilepsy [3].

The relationship between depression and epilepsy was
reported even in ancient times [4]. Modern investigations began
in the 1970s when Trimble and Reynolds [5] identified the
behavioral and cognitive complications of antiepileptic drugs
(AEDs), especially phenytoin and the barbiturates. These obser-
vations led on to more systematic studies of the effects of AEDs on
cognition and mood in patients with epilepsy and volunteers [6],
and to studies of the clinical phenomenology of the affective
disorders [7]. The first, and thus far, the only published controlled
trial of an antidepressant for the treatment of depression in
epilepsy was published in 1985 [8].

Epidemiology of depression

Depressive symptoms are not the same as major depressive
disorder although overlap does occur in 32% over a 15-year period
[9]. Additionally, among adults, between 4.6% and 19.9% of
depression becomes bipolar disorder over a 10-year period, and
among children, 7.7-36.8% of depression converts to bipolar
disorder [10].

Adverse effects of AEDs also overlap with symptoms of
depression, such as fatigue, sleep disturbance, weight gain and
memory problems, although some AEDs possess a positive
psychotropic profile. These include carbamazepine, gabapentin,
lacosamide, lamotrigine, pregabalin or valproate [11,12]. Initiation
of treatment with phenobarbital, tiagabine, topiramate or vigaba-
trin may be associated with acute depression [11]. Also,
levetiracetam or zonisamide have been associated with adverse
psychotropic effects [12]. Thus, it is important to specify what type
of depression is being studied and how it is measured in epilepsy
[13]. Psychogenic non-epileptic seizures are a concern as they
occur in 11-16% of outpatients with intractable epilepsy. To the
extent that psychogenic non-epileptic seizures are mixed in with
epilepsy in studies of the epilepsy-depression comorbidity, the
extent of this comorbidity may be overestimated [13].

around 10% in the general adult population but is estimated at over
17% in patients with epilepsy and even higher (30% and above) in
those with drug-refractory focal epilepsy [11,14,15]. The prevalence
of depression may be even in the range of 50-55% in hospitalized
patients with epilepsy whilst in the paients with remission,
depression is less frequent (6-9%) [12].

One of the factors that contributed to the interest in
comorbidity of epilepsy and disorders of affect was the introduc-
tion of several AEDs in the decades between 1990 and 2010. These
agents, often with quite strong chemical profiles enabling seizure
control to be achieved in some previously treatment-intractable
cases, revealed a spectrum of side effects, which included
psychiatric disorders, including depression [3].

Some recent attempts to distinguish psychopathology of
depression that could be linked with the pathology have
revealed that the majority of comorbid depression in prevalent
epilepsy is atypical. Some investigators have even designated a
specific form of depression referred to as interictal dysphoric
disorder (IDD) [16-19]. The fact that some AEDs are used in the
management of bipolar disorders in psychiatric practice provides
an interesting link between epilepsy, psychopathology and
neurochemistry, which is being actively investigated [3]. Other
investigations of depression in epilepsy have specifically exam-
ined electrophysiological, biochemical, and neuroimaging vari-
ables. These studies find some consistency between depression
and frontal and temporal dysfunction [20], notably hypofron-
tality and amygdala enlargement [21], polytherapy, especially
with barbiturate-related drugs, and AEDs that are GABAergic
[22].

In addition to the studies of people with existing epilepsy,
depression has been examined as a risk factor for developing
epilepsy. Such studies find that depression increases the risk for
epilepsy raising the possibility that depression and epilepsy may
actually share a common pathophysiology [23-25]. There are now
considerable data on the association between epilepsy and
depression, suggesting that a history of depression is associated
with an increased risk for developing epilepsy [26] and for
experiencing continued seizures after epilepsy onset [27] and after
anterior temporal lobectomy where the presumed seizure focus
has been excised [28]. Findings of an increased risk for continued
seizures in people with a history of major depression are consistent
with the increased prevalence of depression in prevalent epilepsy
[29].
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