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Neuropsychiatric symptoms
in epilepsy: an overview
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pilepsy is amongst the most common neurological conditions with incidence rates,
in developed countries, ranging between
40 and 70/100,000 persons/year and even
higher rates in children and elderly people. As
captured by the new definition,1 epilepsy is now
recognised as a disorder of the brain characterised not only by recurrent seizures, but also
by its neurobiological, cognitive, psychological
and social consequences. For a long time the
mutual relationships among epilepsy, seizures
and behaviour have been matter of debate,
fascinating generations of clinicians and neuroscientists. In his famous quotation, Hippocrates
reported that “melancholics 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”. This early
observation has been recently revitalised by
modern epidemiological studies pointing out a
bidirectional relationship between epilepsy and
psychiatric disorders.2
In general terms, psychiatric problems show
a uniformly increased prevalence in epilepsy as
compared to the general population3 (Table 1).
In some cases, this partially reflects the severity
of the seizure disorder as prevalence rates are
higher in subjects with refractory syndromes
as compared to patients with well controlled
epilepsies but in other cases the clinical scenario is more complex than that.4 In fact, for

example, a population-based study showed that
the rate ratio of suicide in people with epilepsy
remains doubled even after excluding patients
with psychiatric comorbidities and adjusting
for various factors.5 Data from the SANAD
trial showed that newly diagnosed untreated
patients with epilepsy are already cognitively
compromised before any treatment is started,
independently by the underlying cause.6 It is
clearly evident that epilepsy is characterised by a
number of clinical manifestations that comprise
also cognitive and behavioural symptoms that, in
same selected cases, can even precede the onset
of seizures themselves.
As any epileptologist is aware of, treatment
and prognosis of epilepsy rely on the accurate
identification of the specific syndrome defined
by a collection of clinical variables (e.g. age of
onset, seizure pattern) and laboratory findings
(e.g. EEG and MRI). Although it sounds logical to
apply the same model for cognitive and behavioural problems of epilepsy (Table 2), much
remains unknown regarding the contribution
of shared versus syndrome-specific variables
and clinical evidence suggests that especially
behavioural problems do not necessarily respect
such boundaries.
Mood and anxiety disorders
Mood and anxiety disorders are the most
frequently reported psychiatric problems with
prevalence rates up to 50% in selected popu-

Table 1.  Prevalence of psychiatric disorders in unselected samples.
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Psychiatric disorder

General population % (95%CI)

Epilepsy % (95%CI)

Any mental health disorder (lifetime)

20.7 (19.5–20.7)

35.5 (25.9–44.0)

Any mental health disorder (12 month)

10.9 (10.4–11.3)

23.5 (15.8–31.2)

Mood disorder (Lifetime)

13.2 (12.7–13.7)

24.4 (16.0–32.8)

Mood disorder (12 month)

5.2 (4.9–5.5)

14.1 (7.0–21.1)

Anxiety disorder (Lifetime)

11.2 (10.8–11.7)

22.8 (14.8–30.9)

Anxiety disorder (12 month)

4.6 (4.3–4.9)

12.8 (6.0–19.7)

Mood and anxiety disorder (12 month)

8.0 (7.6–8.5)

19.9 (12.3–27.4)

Suicidal ideation (lifetime)

13.3 (12.8–13.8)

25.0 (17.4–32.5)

Table 2. Cognitive and psychiatric problems in specific epilepsy syndromes (modified from (3)).
TLE

FLE

BECTS

JME

Pathophysiology

Hippocampus and
amygdala

Frontal lobe

Sylvian/Rolandic
regions

Frontothalamic
network

Cognitive
problems

Memory

Executive
functions

Language functions

Executive
functions

Psychiatric
problems

Mood and anxiety

Dyscontrol/
impulsivity

Unknown

Dyscontrol/
impulsivity

TLE= temporal lobe epilepsy; FLE= frontal lobe epilepsy; BECTS= benign epilepsy with centrotemporal spikes;
JME=juvenile myoclonic epilepsy
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Table 3. Clinical characteristics of psychoses in relation to seizure activity.
Interictal

Ictal

Post-ictal

Alternative

Proportion among all
psychotic episodes

~20%

~10%

~60%

~10%

Consciousness

Normal

Impaired

Impaired or normal

Normal

Typical features

Preserved personality, warm
affect, lack of negative
symptoms

Mild motor symptoms

Lucid interval, florid psychomotor excitation,
mystic delusions

Subtle initial symptom
(e.g. insomnia)

Duration

Months

Hours to days

Days to weeks

Weeks

EEG

Unchanged

Status epilepticus

Increased slowing

Normal/Improved

lations, such as tertiary referral centres or
surgery programmes.1,3 Mood and anxiety
problems were historically attributed due to
the number of social limitations (e.g. driving
licence, job opportunities etc.), discrimination and stigmatisation even today connected
with a diagnosis of epilepsy.7 It is now evident
that there is a solid neurobiological ground
linking epilepsy to mood disorders such as
the involvement of the mesiotemporal structures (hippocampus and amygdala) and the
modulation of major neurotransmitter pathways (especially serotonin) by the epilepsy
process and the antiepileptic drug treatment. Nonetheless, mood disorders are still
unrecognised and untreated due to multiple
reasons: i) lack of time during busy clinics,
ii) lack of specific training by the treating
neurologist in recognising mood disorders,
iii) reluctance of the patient in acknowledging
mental health issues. In addition, psychiatrists
may also fail to diagnose mood disorders
in epilepsy due to the high frequency of
atypical clinical presentations, not fulfilling
DSM or ICD criteria for a major depressive
episode. In fact, up to 50% of patients with
epilepsy and depression present with symptoms which are not considered diagnostic8
because they are either too short in duration
or they come in isolation. This notion has
been eloquently discussed by Dietrich Blumer
when he described the interictal dysphoric
disorder (IDD).9 The concept of IDD goes
back to the original observations of Kraepelin
and Bleuler, who described a pleomorphic
pattern of depressive symptoms, intermixed
with euphoric moods, irritability, fear and
anxiety in patients with untreated epilepsy.
Although the concept of IDD still remains
controversial,10 it is clearly evident that,
for example, looking for typical biological
symptoms of depression (e.g. insomnia or
hypersomnia, reduced or increased appetite,
sexual dysfunction etc.) is of limited value
in patients with epilepsy as these symptoms
can be influenced by the underlying disorder
or the antiepileptic drug treatment. In addition, patients may often present with isolated
or atypical symptoms (e.g. irritable/unstable
moods, somatic symptoms) that are part of a
mood disorder, deserving clinical attention
and proper management even if it does not
fulfil a categorical diagnosis. Recent research
focused on screening instruments specifically

Table 4.  Seizure incidence during FDA
regulatory clinical trials
Antidepressant drugs

%

Bupropion IR

0.6

Citalopram

0.3

Fluoxetine

0.2

Venlafaxine

0.1

Bupropion SR

0.1

Paroxetine

0.07

Nefazodone

0.04

Mirtazapine

0.04

Escitalopram

0.0

Duloxetine

0.0

Sertraline

0.0

Antipsychotic drugs
Clozapine

3.5

Olanzapine

0.9

Questiapine

0.8

Ziprasidone

0.5

Aripiprazole

0.4

Risperidone

0.3

developed for patients with epilepsy in order
to overcome most of these problems. The
Neurological Depression Inventory of Epilepsy
(NDDIE) is an example.11 In this context, it is
easy to understand why suicide in epilepsy is
still underestimated. Suicide represents, in the
general population, the 11th cause of death,
the 2nd in the group aged 25 to 34 years, but
the overall risk is about three times higher in
patients with epilepsy.3 A number of studies
tried to clarify potential reasons for that and
there is still an on-going debate about the
potential role of antiepileptic drugs. Many years
after the Food and Drug Administration (FDA)
issued the alert on a potential increased risk
of suicide ideation and behaviour in people
with epilepsy treated with AEDs, it seems now
evident that the FDA warning was based on
data affected by a number of methodological
limitations.12 Suicide in epilepsy is likely to be
multifactorial in origin with biological, constitutional and psychosocial factors implicated,
but specific programmes for screening and
prevention are urgently needed.

Psychoses and thought disorders
Although definitely less common than mood
disorders, psychoses still represent a serious
complication in patients with epilepsy
affecting management and long-term prognosis. Prevalence rates for any thought
disorder can be up to 4% in epilepsy, especially in hospital case series.3 Psychoses of
epilepsy (POE) have fascinated neuropsychiatrists for decades. They are conveniently classified according to their temporal relationship
with seizures as peri-ictal or inter-ictal. Periictal psychotic symptoms are more frequent
than interictal ones with post-ictal psychoses
(PIP), being probably the most frequently
described (Table 3). PIPs are precipitated by
a cluster of convulsions and are characterised
by a period of normal mental state of 24-48
hours, also known as the lucid interval.13 The
pathophysiology of PIP is still unknown but
seems to be related to that of the epilepsy. In
fact, it is a highly stereotyped phenomenon,
occurring mainly in patients with temporal
lobe epilepsy and extra-temporal structural
lesions.14 Although PIPs are often characterised by spontaneous remission within days
or weeks, antipsychotic drug treatment is
required to reduce mortality and morbidity.
In fact, the phenomenology of PIPs is characterised by aggressive behaviour and a florid
psychomotor excitation often accompanied
by a mystic delusion.14 Chronic interictal
psychoses (IIPs) represent nowadays a rare
complication and the general impression is
that this is probably due to a better and
timely treatment of the epilepsy. IIPs usually
develop subtly after many years of active
lesional temporal lobe epilepsy due to, for
example, hamartomas and gangliogliomas
or other gross abnormalities.15 If IIPs seem to
occur less frequently than before, post-surgery
psychoses represent a coming complication.
Some patients are probably at increased risk
and this is due to a specific neuropathological process not entirely elucidated.16 The
early identification of patients at risk during
the pre-surgical assessment clearly deserves
future research.
Finally, it is important to mention the
Landolt’s phenomenon, also known as “forced
normalisation” or “paradoxical normalisation”.17 Originally described as an electrophysiological phenomenon associated with a
particular class of antiepileptic drugs, namely
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suximides, subsequent case series described a similar clinical pattern
with all antiepileptic drugs, clearly pointing out that it is not drugspecific. In addition, recent case series reported the forced normalisation phenomenon in patients treated with vagus nerve stimulation and
possibly after surgery. The pathophysiology is still obscure but it seems
evident that, in some patients, the neurobiological mechanisms underlying seizure control antagonise normal thought processes. As already
mentioned for psychoses after surgery, it will be important to identify
specific biomarkers in order to recognise patients at increased risk.
The use of psychotropic medications in epilepsy
Data on treatment of psychiatric disorders in epilepsy are still limited
and based mainly on clinical observations but during recent years,
the International League Against Epilepsy has published a number of
recommendations that represent a good reference for clinicians.18,19
In general terms, internationally accepted guidelines for treatment of
psychiatric disorders outside epilepsy should be adopted, taking into
account all peculiarities of this special group of patients such as drug
interactions and the potential effect of some drugs on seizure threshold.
New generations of both antidepressants and antipsychotics can be
considered reasonably safe in patients with epilepsy, if appropriately
prescribed in terms of titration and dosages. Among antidepressants,
maprotiline, high dose of clomipramine and amitriptyline (>200mg),
high doses of bupropion immediate release formulation (>450mg) may
represent a concern. Among all antipsychotics, clozapine is the only
one associated with a significant increased risk of seizures.20 However,
it is important to point out that available data comes from psychiatric
samples (Table 4) and there is no data about seizure worsening in
patients with epilepsy that are on a stable anticonvulsant regime. For
this reason, any a priori assumption that psychotropic medications
(even those just mentioned) are contraindicated in epilepsy is not
based on any scientific evidence. The “start low/go slow” statement
should always represent a starting point, bearing in mind that low

starting doses do not necessarily correspond to low target doses and full
remission from psychiatric symptoms has to be the primary goal of any
psychopharmacological intervention.
Psychiatric disorders in epilepsy necessarily need to be approached
by a multidisciplinary team because multiple skills and inputs from
different specialists are needed. Still, true psychiatric symptoms should
be distinguished from seizure-based behavioural manifestations in order
to develop tailored treatment strategies. Continued clinical research
and education are needed to grasp further insights into the fascinating
relationship among epilepsy, seizures and behaviour and to provide the
best care for patients with epilepsy.

Take home messages
• The new definition of epilepsy implies not only an enduring
predisposition to generate seizures, but also its neurobiological,
cognitive, psychological and social consequences.
• Epilepsy care need to be approached by a multidisciplinary team.
• The first goal in the treatment of any psychiatric problem in
epilepsy should be full remission.
• Guidelines for treatment of psychiatric disorders outside epilepsy
should be adopted taking into account individual patient needs,
drug-drug interactions and risk of seizure relapse.
• Any psychotropic drug should be slowly introduced and slowly
titrated according to clinical response bearing in mind that low
starting doses do NOT necessarily mean low target doses.
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