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Up to one-quarter of people with epilepsy have mental
health disorders in addition to seizures. Depression has
received the most attention although anxiety disorders
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occur just as frequently, if not more so. Even though
psychiatric symptoms can reduce quality of life more than
epileptic seizures, they continue to go unnoticed and
untreated.

Mental disorders, most often in the form of anxiety and/or depression, are
found 2—3 times more frequently in people with epilepsy than among the
general population (1). Those with focal epilepsy have the greatest
predisposition, and as a general rule the causes are both biological and
psychosocial. Compared with depression, there are strikingly few studies of
anxiety in patients with epilepsy. In recent years, however, we have gained
more insight into the underlying causal mechanisms as well as the clinical
significance of such comorbidity.

This article is based on PubMed searches on the phrases 'epilepsy and anxiety'
and 'epilepsy and psychiatric comorbidity', as well as on our own clinical
experience.

Epidemiology

The precise incidence of anxiety disorders in people with epilepsy is unknown.
Results from epidemiological studies deviate widely, primarily due to
differences between the patient groups studied and the use of different
diagnostic criteria and instruments. Prevalence rates of 11 % to almost 50 %
have been reported (2—7). A Canadian population-based study showed a
lifetime prevalence of up to 22.8 %, which was 2.4 times higher than among the
general population (6).

The incidence of anxiety disorders increases with the severity of the epilepsy
and is seen most often in those with pharmacoresistant medial temporal lobe
epilepsy (4, 8, 9), especially among those with right-sided focus (10). Stigma
experienced by the patient and limited knowledge about the disease have also
been related to the risk of anxiety (5).

The incidence of the various types of anxiety in the patient group has not been
studied more closely, but our impression is that generalised anxiety disorder is
the most common type (see figure 1 and box 1). A combination of anxiety and
depression is seen quite often (11).
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Figure 1 Temporal relationship between epileptic seizures and anxiety symptoms.

Box 1 Types of anxiety in connection with epilepsy

Peri-ictal
» pre-ictal anxiety (seizure prodromes)
« ictal anxiety
» post-ictal anxiety
Interictal anxiety
» generalised anxiety
« phobic anxiety
» social phobia (social anxiety disorders)
« specific phobia
« panic disorder, with or without agoraphobia
» obsessive compulsive disorder
» post-traumatic stress disorder
Interictal anxiety related specifically to epilepsy
« anxiety related to the diagnosis
« anxiety about having a seizure
» anxiety about side effects of antiepileptic drugs

Anxiety related to seizures

It has been usual practice to classify anxiety disorders in people with epilepsy
according to the temporal relationship between the anxiety symptoms and the
epileptic seizures (figure 1).
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Peri-ictal anxiety

Some patients experience nervousness, irritability and anxiety in the prodromal
phase, i.e. hours or days prior to a seizure. This is known as pre-ictal anxiety.
In these cases, the seizure often comes as a relief; the anxiety then subsides.

Ictal anxiety, i.e. anxiety as a symptom of the seizure, occurs especially in
patients with temporolimbic epilepsy. This is a focal type of seizure, and
awareness may be maintained or reduced. Patients suddenly experience intense
anxiety or panic, sometimes combined with other known temporal lobe
phenomena such as déja vu or autonomic symptoms (4). Distinguishing ictal
anxiety from a non-epileptic panic attack can present a diagnostic challenge.
Typical features of an ictal anxiety attack are a sudden onset of anxiety that
appears 'out of the blue', shortness of duration (0.5—2 minutes), automatism
(especially when the seizure spreads to other parts of the temporal lobe) and
often, but not always, pathological MRI or EEG findings. Non-epileptic panic
attacks usually last longer (5—10 minutes), are often stress-related, and the
MRI and EEG are usually normal (4). Ictal anxiety is reported to occur in up to
15—20 % of patients with medial temporal lobe epilepsy (12).

We believe it is important to explain to patients and their close family members
that the anxiety experienced by the patient is caused by epileptic disorders.
This is likely to improve compliance with treatment.

Post-ictal anxiety occurs hours and sometimes days after a prolonged seizure
or series of seizures, and is often combined with confusion and dysphoria (4).
About one-third of patients with post-ictal anxiety have also experienced
anxiety prior to the onset of epilepsy (11).

Interictal anxiety

Anxiety that arises independently of the seizures is most common, and is often
of a generalised type. Also in this case, patients with temporolimbic epilepsy
have the greatest predisposition (13).

Aetiology and pathophysiology

As a rule, the causes of mental disorders in patients with epilepsy are complex.
In addition to neurobiological causes, psychosocial problems and
pharmaceutical side effects are often present.

There is solid evidence that ictal anxiety in patients with temporolimbic
epilepsy is generated mainly from the amygdala. However, ictal anxiety is also
seen in patients with epileptic disorders in the orbitofrontal cortex and anterior
cingulate gyrus (14). The cingulate gyrus regulates functions in the amygdala,
and it is believed that anxiety is caused by a disruption of this regulatory
function (15). A disruption in the amygdala-orbitofrontal network has been
found in patients with social anxiety (4).
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Anxiety and epilepsy have some underlying neurochemical features that involve
GABA and serotonin in particular. GABAergic drugs such as valproate,
phenobarbital and benzodiazepine have both seizure- and anxiety-reducing
properties (16). A negative correlation between the GABA level in the frontal
cortex and neuroticism was found in healthy research subjects (17). Reduced
serotonin receptor binding has been shown both in patients with panic anxiety
and in patients with epilepsy (18).

Genetic mechanisms probably play a part as well (2). A study of patients with
temporal lobe epilepsy found that a specific allele of the 5-HT 4 receptor gene
(C1019G polymorphism) was an independent risk factor for anxiety (2). A
major heredity analysis also indicates a genetic correlation between epilepsy
and anxiety (19).

The unpredictability of epileptic seizures distinguishes epilepsy from most
other chronic diseases. This creates anxiety and insecurity in many patients
even if the seizures are well controlled. Anxiety about having a seizure in a
shop, at the theatre or on a train — with the consequences this may entail — can
easily result in avoidance behaviour (20). It has been shown that psychiatric
comorbidity has a greater effect on the quality of life of people with epilepsy
than seizure control (21).

Anxiety about pharmaceutical side effects is not uncommon, nor is worry about
loss of cognitive faculties, as a result of either side effects or a seizure (2).

According to one study, people who had been hospitalised because of an
anxiety disorder were more than twice as likely to develop epilepsy as people in
the control group (2). Therefore, it appears that anxiety is a predisposing factor
for epilepsy and that epilepsy is a predisposing factor for anxiety.

How can anxiety disorder be identified in epilepsy
patients?

A thorough case history is essential for identifying anxiety disorders. All
patients with epilepsy should be asked about anxiety. Key questions are how
does the anxiety manifest itself, how long does it last, under what
circumstances does it arise, how disabling is it, and what is the relationship
between the anxiety and the seizures or treatment. A survey instrument in the
form of questionnaires can help to obtain answers to the most relevant
questions. However, it has been shown that questionnaires alone, such as the
subscale for anxiety on the Hospital Anxiety and Depression Scale (HADS-A),
do not reliably identify anxiety symptoms in this patient group (22). This is also
consistent with our experience. Another questionnaire, the Generalised Anxiety
Disorder 7 (GAD-7), is a screening tool that is quick to administer and has
norms for classifying anxiety into mild, moderate and severe (23).
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Treatment

Prior to any treatment, health professionals should consult with the patient and
any close family members and agree that the patient's anxiety is so disabling
that treatment is indicated. The type of anxiety experienced by the patient and
the relationship between the anxiety and the seizures should be documented.
Cooperation between the neurologist or paediatric neurologist and other health
professionals, e.g. the district psychiatric centre or a psychologist or
psychiatrist in private practice, is often necessary.

In cases of peri-ictal anxiety, the most important measure is improvement of
seizure control. There may also be a need to teach the patient specific coping
strategies, which must be adapted to the individual.

The International League Against Epilepsy has established guidelines for the
treatment of interictal anxiety and depression (24). Cognitive behaviour
therapy is the preferred form of treatment for anxiety disorder among the
general population. Medication to reduce anxiety should preferably be avoided.
Many GPs are skilled in cognitive therapy and/or exposure therapy. However, if
there is no choice but to use medication, often in combination with other
treatment, selective serotonin reuptake inhibitors (SSRIs) or selective serotonin
and norepinephrine reuptake inhibitors (SNRIs), such as sertraline or
paroxetine, should be chosen. There has long been widespread fear that SSRI or
SNRI drugs may reduce the seizure threshold in epilepsy patients. This fear has
been shown to be unfounded as long as doses are maintained at therapeutic
levels (25, 26). Higher doses, however, may intensify seizures. One study
showed that prolonged use of SSRI drugs can increase epileptogenesis in a
kindling model in rats (27). It is unknown whether this has transfer value to
humans. Nor is it known whether these drugs have the same anti-depressive
and anxiety-reducing effect in epilepsy patients as in psychiatric patients.
Unfortunately, no control studies have been conducted in this area. Moreover,
in recent years the question has been raised as to whether such drugs increase
the risk of suicide, regardless of whether or not the patient had depression prior
to treatment with medication. It also appears that a sub-group of patients are
disposed to developing serious psychological side effects from antiepileptic
drugs. People with epilepsy have a heightened risk of suicide. There are
probably multiple, complex reasons for this (28, 29).

Epilepsy patients with anxiety should avoid taking antiepileptic drugs that may
have negative psychotropic properties, for example levetiracetam, topiramate,
zonisamide and felbamate. In such cases, we recommend the use of
medications that can have mood-stabilising and anxiety-reducing properties,
such as lamotrigine, carbamazepine, valproate and pregabalin.

Benzodiazepine, lacosamide and pregabalin have particularly anxiety-reducing
properties (30, 31), but it is important to recognise that long-term use of
benzodiazepine may increase anxiety and that there is the potential for misuse
of pregabalin.
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In psychopharmacological treatment of epilepsy patients, it is important to be
aware that enzyme-inducing antiepileptic drugs (e.g. carbamazepine,
phenytoin, phenobarbital) interact with psychopharmacological drugs, thereby
reducing the serum concentration of the psychopharmacological drugs.
Consequently, it is easier to combine psychopharmacological drugs with newer,
non-enzyme-inducing antiepileptic drugs (4).

Epilepsy patients with anxiety have been found to experience pharmacological
side effects more often than those without anxiety (32) and to benefit less from
both antiepileptic drugs (33) and epilepsy surgery (22).

LITERATURE

1. Josephson CB, Jetté N. Psychiatric comorbidities in epilepsy. Int Rev
Psychiatry 2017; 29: 409 - 24. [PubMed][CrossRef]

2. Munger Clary HM. Anxiety and epilepsy: what neurologists and
epileptologists should know. Curr Neurol Neurosci Rep 2014; 14: 445.
[PubMed][CrossRef]

3. Kwon OY, Park SP. Depression and anxiety in people with epilepsy. J Clin
Neurol 2014; 10: 175 - 88. [PubMed][CrossRef]

4. 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. [PubMed][CrossRef]

5. Jacoby A, Baker GA, Steen N et al. The clinical course of epilepsy and its
psychosocial correlates: findings from a U.K. Community study. Epilepsia
1996; 37: 148 - 61. [PubMed][CrossRef]

6. Tellez-Zenteno JF, Patten SB, Jetté N et al. Psychiatric comorbidity in
epilepsy: a population-based analysis. Epilepsia 2007; 48: 2336 - 44.
[PubMed]

7. Kobau R, Gilliam F, Thurman DJ. Prevalence of self-reported epilepsy or
seizure disorder and its associations with self-reported depression and
anxiety: results from the 2004 HealthStyles Survey. Epilepsia 2006; 47: 1915
- 21. [PubMed][CrossRef]

8. Nogueira MH, Yasuda CL, Coan AC et al. Concurrent mood and anxiety
disorders are associated with pharmacoresistant seizures in patients with
MTLE. Epilepsia 2017; 58: 1268 - 76. [PubMed][CrossRef]

9. Pham T, Sauro KM, Patten SB et al. The prevalence of anxiety and
associated factors in persons with epilepsy. Epilepsia 2017; 58: €107 - 10.
[PubMed][CrossRef]

10. Guimond A, Braun CM, Bélanger E et al. Ictal fear depends on the cerebral
laterality of the epileptic activity. Epileptic Disord 2008; 10: 101 - 12.
[PubMed]

Epilepsy and anxiety | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1080/09540261.2017.1302412
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28681667&dopt=Abstract
http://dx.doi.org/10.1080/09540261.2017.1302412
http://dx.doi.org/10.1007/s11910-014-0445-9
http://dx.doi.org/10.1007/s11910-014-0445-9
http://dx.doi.org/10.1007/s11910-014-0445-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24652453&dopt=Abstract
http://dx.doi.org/10.1007/s11910-014-0445-9
http://dx.doi.org/10.3988/jcn.2014.10.3.175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25045369&dopt=Abstract
http://dx.doi.org/10.3988/jcn.2014.10.3.175
http://dx.doi.org/10.1016/j.yebeh.2005.05.014
http://dx.doi.org/10.1016/j.yebeh.2005.05.014
http://dx.doi.org/10.1016/j.yebeh.2005.05.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16054870&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2005.05.014
http://dx.doi.org/10.1111/j.1528-1157.1996.tb00006.x
http://dx.doi.org/10.1111/j.1528-1157.1996.tb00006.x
http://dx.doi.org/10.1111/j.1528-1157.1996.tb00006.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8635425&dopt=Abstract
http://dx.doi.org/10.1111/j.1528-1157.1996.tb00006.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17662062&dopt=Abstract
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17116032&dopt=Abstract
http://dx.doi.org/10.1111/j.1528-1167.2006.00612.x
http://dx.doi.org/10.1111/epi.13781
http://dx.doi.org/10.1111/epi.13781
http://dx.doi.org/10.1111/epi.13781
http://dx.doi.org/10.1111/epi.13781
http://dx.doi.org/10.1111/epi.13781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28555776&dopt=Abstract
http://dx.doi.org/10.1111/epi.13781
http://dx.doi.org/10.1111/epi.13817
http://dx.doi.org/10.1111/epi.13817
http://dx.doi.org/10.1111/epi.13817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28597927&dopt=Abstract
http://dx.doi.org/10.1111/epi.13817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18539560&dopt=Abstract

11. Mula M. Psychiatric comorbidity in epilepsy. I: Shorvon S, Guerrini R,
Cook M, Lhatoo SD, red. Epilepsy and epileptic seizures. Oxford: Oxford
University Press, 2013: 211—9.

12. Vazquez B, Devinsky O. Epilepsy and anxiety. Epilepsy Behav 2003; 4
(suppl 4): S20 - 5. [PubMed][CrossRef]

13. Torta R, Keller R. Behavioral, psychotic, and anxiety disorders in epilepsy:
etiology, clinical features, and therapeutic implications. Epilepsia 1999; 40
(suppl 10): S2 - 20. [PubMed][CrossRef]

14. Tang WK, Lu J, Ungvari GS et al. Anxiety symptoms in patients with
frontal lobe epilepsy versus generalized epilepsy. Seizure 2012; 21: 457 - 60.
[PubMed][CrossRef]

15. Biraben A, Taussig D, Thomas P et al. Fear as the main feature of epileptic
seizures. J Neurol Neurosurg Psychiatry 2001; 70: 186 - 91. [PubMed]
[CrossRef]

16. Mohler H. GABAA receptors in central nervous system disease: anxiety,
epilepsy, and insomnia. J Recept Signal Transduct Res 2006; 26: 731 - 40.
[PubMed][CrossRef]

17. Goto N, Yoshimura R, Moriya J et al. Critical examination of a correlation
between brain gamma-aminobutyric acid (GABA) concentrations and a
personality trait of extroversion in healthy volunteers as measured by a 3
Tesla proton magnetic resonance spectroscopy study. Psychiatry Res 2010;
182: 53 - 7. [PubMed][CrossRef]

18. Neumeister A, Bain E, Nugent AC et al. Reduced serotonin type 1A
receptor binding in panic disorder. J Neurosci 2004; 24: 589 - 91. [PubMed]
[CrossRef]

19. Anttila V, Bulik-Sullivan B, Finucane HK et al. Analysis of shared
heritability in common disorders of the brain. Science 2018; 360: 1 - 12.
[PubMed]

20. Newsom-Davis I, Goldstein LH, Fitzpatrick D. Fear of seizures: an
investigation and treatment. Seizure 1998; 7: 101 - 6. [PubMed][CrossRef]

21. Kanner AM. Management of psychiatric and neurological comorbidities in
epilepsy. Nat Rev Neurol 2016; 12: 106 - 16. [PubMed][CrossRef]

22. Gandy M, Sharpe L, Perry KN et al. Anxiety in epilepsy: a neglected
disorder. J Psychosom Res 2015; 78: 149 - 55. [PubMed][CrossRef]

23. Seo JG, Cho YW, Lee SJ et al. Validation of the generalized anxiety
disorder-7 in people with epilepsy: a MEPSY study. Epilepsy Behav 2014; 35:
59 - 63. [PubMed][CrossRef]

24. Kerr MP, Mensah S, Besag F et al. International consensus clinical
practice statements for the treatment of neuropsychiatric conditions
associated with epilepsy. Epilepsia 2011; 52: 2133 - 8. [PubMed][CrossRef]

Epilepsy and anxiety | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1016/j.yebeh.2003.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14654424&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2003.10.005
http://dx.doi.org/10.1111/j.1528-1157.1999.tb00883.x
http://dx.doi.org/10.1111/j.1528-1157.1999.tb00883.x
http://dx.doi.org/10.1111/j.1528-1157.1999.tb00883.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10609602&dopt=Abstract
http://dx.doi.org/10.1111/j.1528-1157.1999.tb00883.x
http://dx.doi.org/10.1016/j.seizure.2012.04.012
http://dx.doi.org/10.1016/j.seizure.2012.04.012
http://dx.doi.org/10.1016/j.seizure.2012.04.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22613010&dopt=Abstract
http://dx.doi.org/10.1016/j.seizure.2012.04.012
http://dx.doi.org/10.1136/jnnp.70.2.186
http://dx.doi.org/10.1136/jnnp.70.2.186
http://dx.doi.org/10.1136/jnnp.70.2.186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11160466&dopt=Abstract
http://dx.doi.org/10.1136/jnnp.70.2.186
http://dx.doi.org/10.1080/10799890600920035
http://dx.doi.org/10.1080/10799890600920035
http://dx.doi.org/10.1080/10799890600920035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17118808&dopt=Abstract
http://dx.doi.org/10.1080/10799890600920035
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20227251&dopt=Abstract
http://dx.doi.org/10.1016/j.pscychresns.2009.11.002
http://dx.doi.org/10.1523/JNEUROSCI.4921-03.2004
http://dx.doi.org/10.1523/JNEUROSCI.4921-03.2004
http://dx.doi.org/10.1523/JNEUROSCI.4921-03.2004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14736842&dopt=Abstract
http://dx.doi.org/10.1523/JNEUROSCI.4921-03.2004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29930110&dopt=Abstract
http://dx.doi.org/10.1016/S1059-1311(98)80064-2
http://dx.doi.org/10.1016/S1059-1311(98)80064-2
http://dx.doi.org/10.1016/S1059-1311(98)80064-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9627199&dopt=Abstract
http://dx.doi.org/10.1016/S1059-1311(98)80064-2
http://dx.doi.org/10.1038/nrneurol.2015.243
http://dx.doi.org/10.1038/nrneurol.2015.243
http://dx.doi.org/10.1038/nrneurol.2015.243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26782334&dopt=Abstract
http://dx.doi.org/10.1038/nrneurol.2015.243
http://dx.doi.org/10.1016/j.jpsychores.2014.12.002
http://dx.doi.org/10.1016/j.jpsychores.2014.12.002
http://dx.doi.org/10.1016/j.jpsychores.2014.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25541120&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2014.12.002
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24798411&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21955156&dopt=Abstract
http://dx.doi.org/10.1111/j.1528-1167.2011.03276.x

25. Alper K, Schwartz KA, Kolts RL et al. Seizure incidence in
psychopharmacological clinical trials: an analysis of Food and Drug
Administration (FDA) summary basis of approval reports. Biol Psychiatry
2007; 62: 345 - 54. [PubMed][CrossRef]

26. Kanner AM. Most antidepressant drugs are safe for patients with epilepsy
at therapeutic doses: A review of the evidence. Epilepsy Behav 2016; 61: 282 -
6. [PubMed][CrossRef]

27. Cardamone L, Salzberg MR, Koe AS et al. Chronic antidepressant
treatment accelerates kindling epileptogenesis in rats. Neurobiol Dis 2014;
63: 194 - 200. [PubMed][CrossRef]

28. Ekinci O, Titus JB, Rodopman AA et al. Depression and anxiety in
children and adolescents with epilepsy: prevalence, risk factors, and
treatment. Epilepsy Behav 2009; 14: 8 - 18. [PubMed][CrossRef]

29. Mula M, Sander JW. Suicide risk in people with epilepsy taking
antiepileptic drugs. Bipolar Disord 2013; 15: 622 - 7. [PubMed][CrossRef]

30. Moseley BD, Cole D, Iwuora O et al. The effects of lacosamide on
depression and anxiety in patients with epilepsy. Epilepsy Res 2015; 110: 115 -
8. [PubMed][CrossRef]

31. Mula M. Treatment of anxiety disorders in epilepsy: an evidence-based
approach. Epilepsia 2013; 54 (suppl 1): 13 - 8. [PubMed][CrossRef]

32. Cramer JA, Blum D, Reed M et al. The influence of comorbid depression
on seizure severity. Epilepsia 2003; 44: 1578 - 84. [PubMed][CrossRef]

33. Hitiris N, Mohanraj R, Norrie J et al. Mortality in epilepsy. Epilepsy
Behav 2007; 10: 363 - 76. [PubMed][CrossRef]

Publisert: 30 October 2018. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.17.1026
Received 20.11.2017, first revision submitted 30.5.2018, accepted 21.8.2018.
© Tidsskrift for Den norske legeforening 2026. Downloaded from tidsskriftet.no 21 March 2026.

Epilepsy and anxiety | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17223086&dopt=Abstract
http://dx.doi.org/10.1016/j.biopsych.2006.09.023
http://dx.doi.org/10.1016/j.yebeh.2016.03.022
http://dx.doi.org/10.1016/j.yebeh.2016.03.022
http://dx.doi.org/10.1016/j.yebeh.2016.03.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27236241&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2016.03.022
http://dx.doi.org/10.1016/j.nbd.2013.11.020
http://dx.doi.org/10.1016/j.nbd.2013.11.020
http://dx.doi.org/10.1016/j.nbd.2013.11.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24321434&dopt=Abstract
http://dx.doi.org/10.1016/j.nbd.2013.11.020
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18804186&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2008.08.015
http://dx.doi.org/10.1111/bdi.12091
http://dx.doi.org/10.1111/bdi.12091
http://dx.doi.org/10.1111/bdi.12091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23755740&dopt=Abstract
http://dx.doi.org/10.1111/bdi.12091
http://dx.doi.org/10.1016/j.eplepsyres.2014.12.007
http://dx.doi.org/10.1016/j.eplepsyres.2014.12.007
http://dx.doi.org/10.1016/j.eplepsyres.2014.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25616463&dopt=Abstract
http://dx.doi.org/10.1016/j.eplepsyres.2014.12.007
http://dx.doi.org/10.1111/epi.12101
http://dx.doi.org/10.1111/epi.12101
http://dx.doi.org/10.1111/epi.12101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23458462&dopt=Abstract
http://dx.doi.org/10.1111/epi.12101
http://dx.doi.org/10.1111/j.0013-9580.2003.28403.x
http://dx.doi.org/10.1111/j.0013-9580.2003.28403.x
http://dx.doi.org/10.1111/j.0013-9580.2003.28403.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14636331&dopt=Abstract
http://dx.doi.org/10.1111/j.0013-9580.2003.28403.x
http://dx.doi.org/10.1016/j.yebeh.2007.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17337248&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2007.01.005

