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Inter-ictal psychiatric comorbidities of drug-resistant focal
epilepsy: prevalence and influence of the epilepsy localization

Claire Jansen, Léa Francomme , Jean Pierre Vignal, Caroline Jacquot, Raymund
Schwan, Louise Tyvaert, Louis Maillard, Coraline Hingray

ABSTRACT

Psychiatric comorbidities are 2 to 3 time more @iexf in epilepsy, than in the general
population. This study aimed to prospectively assé)the prevalence of specific and non-
specific inter-ictal psychiatric comorbidities inpmpulation of patients with drug-resistant
focal epilepsy, (i) the influence of epilepsy latkzation and localization on these
psychiatric co-morbidities .

In this prospective monocentric study, we colleatednographic data, characteristics of the
epilepsy, inter-ictal psychiatric comorbidities, ot anxiety and alexithymia dimensions.
We used criteria from DSM IV (Mini International Mtl Interview), diagnosis criteria for
specific comorbidites and validated mood and agxwmtales (general and specific for
epilepsy).

Among 87 enrolled patients (39 male, 48 femak?,9% had at least one psychiatric
comorbidity. The most common comorbidity was ankigisorder: (28.7% according to the
MINI and 38.4% according to the GAD 7 (Generalizewkiety Disorder 7)). Mood disorders
were the second most frequent psychiatric comdsbid21.8% of our patients had interictal
dysphoric disorders and 16.1% presented major depeedisorders according to the MINI,
and 17.2% according to the NDDIE (Neurological Disys Depression Inventory for
Epilepsy).

Patients with temporal epilepsy had a higher penad of psychiatric comorbidities than
patients with extra-temporal epilepsy (p = 0.0@2pbably related to a higher rate of anxiety
disorders in this subgroup (p = 0.012). Prevaleoic@sychiatric disorders pre-existing to
epilepsy in patients was higher in right than ift-téded epilepsy (p = 0.042). No difference
was found according to limbic involvement at segzanset.

Overall, this article highlighted a very high propon of anxiety disorders in these patients
with focal drug-resistant epilepsy and the necgdsitsystematically detect them and thus

lead to a specific treatment;.
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INTRODUCTION

Lifetime prevalence of psychiatric disorders hasrbeeported in 30 to 80% of patients with
drug-resistant focal epilepsy. Many recent epidémgical studies have shown that the
prevalence of depression, anxiety and psychotmrdés was higher in epileptic patients than
in general population (Kwon and Park, 2018gveral studies have focused on limited
aspects of these various comorbidities, overloolkpecific co-morbidities such as interictal
mood disorders, isolated feelings of persecutignicigatory anxiety of seizures, or even
additional non-specificcomorbidites such as eating behavior disorder @a@teal., 2005).
Non-specific psychiatric disorders can affect esas/whereas specific disorders affect only
patients with epilepsyln addition, many studies have used diagnosticertaitfrom the
international classifications of psychiatric disea¢CD 10 (Regier et al., 1994) and DSM IV
while numerous disabling psychiatric symptoms reggbiby patients are often atypical and
specific to epilepsy and do not meet the usuaéra of standard classifications (Toffol,
2003). Epilepsy-specific clinical criteria have haecently proposed (Mula et al., 2008) and
validated for rapid detection of depression, (e.GNIP -Neurological Disorders Depression
Inventory for Epilepsy), and of anxiety disorderg(6&AD 7 -Generalized Anxiety Disorder
7). Moreover, psychiatric disorders specific tolgmsy such as interictal dysphoric disorder
have been recently emphasized by the ILAE clasgiio of neuropsychiatric disorders of
epilepsy ILAE (Krishnamoorthy et al., 2007) accoglio Blumer's criteria.

These psychiatric co-morbidities specifically asatsd to epilepsy are highly underdiagnosed
and thus obviously inadequately treated. They maysen the course of epilepsy itself, the
social exclusion related to the seizures and ttaditgLof life (Tedrus et al., 2013). Moreover,
in active epilepsies, the presence of a depresswerome is a stronger predictor of impaired
quality of life than the frequency of epileptic agies, (Micoulaud-Franchi et al., 2017).

The purpose of this study was to describe the dempbic data, the characteristics of
epilepsy, and the prevalence of non-specific anlgggy-specific psychiatric comorbidities in
a population of patients with focal structural dinegistant epilepsy in the clinical setting of
pre-surgical evaluation.

The secondary objectives were to compare the peeal and the nature of psychiatric
disorders in patients with focal drug-resistaniegggy in terms of epilepsy lateralization and

localization (temporal vs. extra-temporal, limbg extra-limbic).



The methodology of this current prospective studswnique because of the extensive and
comprehensive psychiatric evaluations performeddxperienced psychiatrists in a tertiary

center for epilepsy.

Our working hypothesis were that : (i) the prevakerof psychiatric co-morbidity was
different according to the used diagnostic took(sfic vs. non specific international criteria)
(Amiri and Hansen, 2015); (ii) psychiatric comorities were more common in patients with
temporal lobe epilepsy and in those with limbic legpsy, (iii) and the prevalence of

psychiatric co-morbidity was different accordingle lateralization of epilepsy.

METHODS

This epidemiological, observational, and prospectivonocentric study collected data from
the systematic psychiatric evaluation of patientghwdrug-resistant focal epilepsy,
hospitalized from February 2016 to May 2017 in #mleptology department of Nancy

University Hospital for pre-surgical work-up.

Inclusion criteria

All consecutive patients undergoing a pre-surgigatk-up in the epileptology unit of the
Nancy University hospital between February 2016 Biagy 2017 and meeting the following
inclusion criteria were proposed to participate:

_ Confirmed drug-refractory focal epilepsy diagsowith, video-EEG recorded seizures,
MRI and FDG-PET (according to the criteria of tHeAE (International League Against
Epilepsy)(Kwan et al., 2010)

_age 18 or older

_French as their native langage

_ability to give their consent for the study.

All patients had focal or multifocal structural medically intractable epilepsy and were
evaluated indeed in the setting of an Epilepsy Monitoring Unit. However, not all patients

proceeded to epilepsy surgery.



Clinical evaluation and data collection

The methodology was designed to comprehensivelyluaiea non-specific psychiatric
disorders and psychiatric disorders specific tdeggly, with hetero-evaluation and self-
assessment tools. This methodology is part of alinical evaluation protocol, including
systematic psychiatric assessment of hospitaliatigms with drug-resistant focal epilepsy.
In this study, the data were collected prospedtivel

Sociodemographic data including way of life, edigzatind activity were collected.

Seizure data

Seizure related variables including seizure freqyeand duration, medical history of head
injury, febrile seizures, febrile encephalopathy reverecorded and documented by
epileptologists. Signs of clinical severity of sees were sought: cranial trauma, loss of
consciousness, tongue-biting or loss of urine duseizures.

Lateralization and localization of seizure foci viesed on the recorded seizures during long-
term video-EEG monitoring and imagery in all patseeand additional video-SEEG (stereo-
electroencephalography) in 54 out of 87. Seizureiewlassified as: temporal/extra-temporal,
right/left/bilateral and limbic/extra-limbic basedn anatomo-electro-clinical correlations.
Limbic seizures were defined as seizures with arateedial temporal onset, either proven on
SEEG recordings or on converging findings from ghaspre-surgical work-up : history of
childhood febril seizures, hippocampal sclerosis¢eptionnal secondary generalization,
typical medial temporal lobe seizure semiology iImimg viscero-sensitive symptoms,
dreamy-state or déja-vu, warning, delayed loss aftact, delayed oro-alimentary and
gestural automatisms, duration of seizures > 1 tai(Maillard et al 2004).

We also collected ongoing anti-epileptic treatmeamd reported those who had treatment with
a potentially negative psychotropic effect: Lewatgtam, vigabratin, perampanel, stiripentol,

tiagabine, ethosuximide, felbamate, zonisamidenpbarbital, phenytoine and topiramate.

Psychiatric data

Psychiatric disorders were evaluated by 2 psydbiatrexperienced in specific epileptic

disorderdn three dimensions



-Non-specific psychiatric disorders evaluated by specific tool

-Non-specific psychiatric disorders evaluated bgl gpecially validated in population with
epilepsy

-Specific epilepsy psychiatric disorders

The chronology of early psychiatric disorders mdato the onset of epileptic illness was

sought.

- NON-SPECIFIC PSYCHIATRIC DISORDERS EVALUATED BY NOSPECIFIC
TOOL:

Patients were assessed with a structured climéahiew based on Mini International
Neuropsychiatric Interview (MINIfSheehan et al., 1998) completed with symptom-gatin
scales that has been validated for use in cliisalell as in research. For anxiety: STAI A
(State trait anxiety scale: state)and STAI B: (&tedit anxiety scale: traits) were performed.
The STAI A is particularly used to control the levéanxiety at the moment of evaluation,
and is not a diagnostic instrument. For mood evaloadepression: heteroscale Beck 21.
Addiction, habit and eating disorder are exploredetail by MINI DSMIV ,we add also the
search for binge eating disorder according criteden DSM 5.
The presence or absence of diagnosed family psathology, past history of psychiatric

illness was also recorded.

- NON-SPECIFIC PSYCHIATRIC DISORDERS EVALUATED BY TAQO
SPECIALLY VALIDATED IN POPULATION WITH EPILEPSY:

Patients passed specifics scales: NDDIE : (Negrcé Disorders Depression Inventory for
Epilepsy) (Micoulaud-Franchi et al., 2015) . The DIEE was developed to evaluate the
Major Depressive Disorder (as defined in the DSMbUt taking into account the
confounding variables in patient with epilepsyparticular anti-epileptic drug effect, and
cognitive deficit.
The GAD 7 (generalized anxiety disorder). (Micada-ranchi et al., 2016) was used. The
GAD-7 evaluate the Generalized anxiety disordeahefDSM-IV and has been validated in
patient with epilepsy.
NDDIE et GAD 7 have been validated as highly séres@énd specific screening tools

-  SPECIFIC INTER-ICTAL PSYCHIATRIC COMORBIDITIES (NODIRECT
CHRONOLOGICAL RELATION WITH THE SEIZURE):



These comorbidities were systematically inversddatKrishnamoorthy et al., 2007hter
ictal dysphoria (Blumer syndrome), anticipatory i@ty situations avoided and intensity of a
non-specific persecution experience has been messur

Interictal dysphoric disorder (according to Blursettiteria) can be defined as follows: at
least three episodes of a few hours to a few dgiymyping together at least three criteria
among the following eight: depressed mood, astheatigpical pain, insomnia, fear and
anxiety ,irritability, euphoric mood and instabjliof mood.

Anticipatory anxiety was defined as the agoniziegrfof seizure . Situations avoided were
defined as an activity avoided (social, sports aitydactivity) by the patient beacause of the
fear of a seizure. Non-specific persecution expegewas a feeling of persecution criticized
by the patient, and isolated, ie without other psyic elements (disorganization,
hallucinations, other delusions, mental automatism)

We finally assessed iatrogenic’s mental health lagttavioral disturbances with antiepileptic

drug.

Statistical analyses

We compared demographic data, seizure data andhipfyc data according to the
lateralization and localization of seizure focweft(hs right; temporal vs extra temporal) and
according to limbic involvement (limbic vs extranlic).

Binary variables were analyzed by Khi 2 test andngitative variables were analyzed by
Student test with Statistica 10. P value of lesantl®.05 was considered statistically
significant.

RESULTS

1 OVERALL DESCRIPTION OF THE POPULATION STUDIED

1- 1- DEMOGRAPHIC DATA

Of the 87 patients in the cohort, 39 (44.8%) wesnngex ratio was 0.8.

The mean age at inclusion was 34.3 years (rand® 18tandard deviation 11.9).



55.2 % lived with a partner; 24.1% patients livémha and 20.7% lived with their parents or
in institutions. 41.4% had one or more children636 drove a car regularly. 58.6% had a
professional activity or are students whether 4104%hem do not work. Only 12.6% patients
(12.6%) were on sick leave at the time of inclustPo of patients in the cohort received

state financial assistance .

1-2- CHARACTERISTICS OF EPILEPSY

The average duration of evolution of epilepsy was 18.5 years (standard deviation 15.8). For 43.7 %
patients, cerebral MRI revealed an epileptogenic lesion. 97.7% of our patients were taking AE
drug, and 88.5% had at least one anti-epileptieoube with a known negative psychotropic
effect. The included patients take an average@gti-epileptic drugs.

46% of our study population had a right epileps3/,/%6 left, and 10.3% patients had a
bilateral or an unknown lateralization. 72.4% haahporal epilepsy, versus 26.5% extra
temporal. 1.1% of our patients had multifocal gmleand did not fall into the temporal or

extra-temporal category. Finally 48.3% had limipdepsy.



Table 1 : Characteristics of epilepsy

Evolution time of epilepsy (average (standard dewig) 18.5 (15.8)
Secondarily generalized seizures % (N) 39 % (34)

MRI lesions % (N) 43.7 % (38)
Anti-epileptic drugs % (N) 97.7 % (85)
At least one antiepileptic with potential negatpsychotropic effect % (N) 88.5 % (77)
Right epilepsy % (N) 46.0 % (40)
Left epilepsy % (N) 43.7 % (38)
Bilateral or non lateralized epileptogenic focug!¥ 10.3 % (9)

Temporal epilepsy % (N) 72.4 % (63)
Extra temporal epilepsy % (N) 26.5 % (23)
Limbic epilepsy % (N) 48.3 % (42)
Extra limbic (%) (N) 51.7 % (45)

1-3- INTER-ICTAL PSYCHIATRIC DISORDERS

Data are summarize in table 2.

55.2% had an on-going or previous psychiatric fetap,16.1% had already been
hospitalized in psychiatric department and 14.9% dtéeempted suicide at least once.

60.9% of our patients had at least one psychidtistory and 52.9% had a on-going
psychiatric disorder at the time of inclusion.

42.5% had a history of psycho-traumatism.



The psychiatric disorder pre-existed the onsetpifepsy in 31% of our patients and for

58.6% a psychiatric disorder appeared after thenbagy of the epilepsy.

MOOD DISORDERS

MOOD DISORDERS EVALUATED BY NON SPECIFIC TOOLS:

The MINI revealed that mood disorders (44.8%) repneed the most frequent psychiatric
history in our cohort but was on-going in only 1%.df our patients at the time of evaluation.
The results of the Beck 21 confirmed this resut:9% had a positive result on this self-
guestionnaire.

17.2% of patients received antidepressant treatatdahe time of evaluation.

MOOD DISORDERS SCREENED BY SPECIFIC TOOL.:

17.2% of our patients had a positive NDDIE

SPECIFIC MOOD DISORDERS :

At the time of evaluation, an on-going inter -ictigisphoric disorder was present in 21.8% of
our population.

DRUG-INDUCED MOOD DISORDERS:

17.2% cohort had a previous or on-going a drualgkded mood disorder.

ANXIETY DISORDERS

ANXIETY DISORDERS EVALUATED BY NON SPECIFIC TOOLS:

The MINI revealed that anxiety disorders represgtntbe most frequent psychiatric
comorbidity at evaluation: 28.7%; this was confidi®y the results of STAI A (anxiety state)
positive for 10.8% of patients, and STAI B (anxigits) positive in 18.9% of patients.

At that time only 10.3% of patients received amtidaty medication.

ANXIETY DISORDERS SCREENED BY TOOL VALIDATED IN POBLATION WITH
EPILEPSY:

38.4% of our patients had a positive result in GAD

SPECIFIC ANXIETY DISORDERS :

52.9% of patients had an anticipatory anxiety.

There was at least one situation avoidance forf8@fipatients.

DRUG-INDUCED ANXIETY DISORDERS:

There was a drug-induced anxiety disorder in 2.3@atients.

PSYCHOTIC DISORDERS



PSYCHOTIC DISORDERS EVALUATED BY NON SPECIFIC TOOL:

The MINI found an ongoing psychotic disorder for our patients, as well as a history of

psychotic disorder for 5.7% of patiens. 4.6% ofgyas were treated with an anti psychotic at

the time of inclusion.
SPECIFIC PSYCHOTIC DISORDERS:
11.5% of patients in the cohort had a isolatedirigedf persecution. In these patients, the

average intensity of this feeling of persecutiors wél.6)/10.
DRUG-INDUCED PSYCHOTIC DISORDERS

The drug-induced psychotic disorder concerned bhbpatients in the cohort.

ADDICTIONS AND EATING DISORDERS
28.7% had at least one addiction found at the Midt\the time of the evaluation. The eating

disorders at inclusion was present in 1.1% of thdyspopulation.

Table 2 : Inter-ictal psychiatric disorders in dmagistant focal epilepsy

Classification of Sub categories Type
inter-ictal
psychiatric M ood disorders Anxiety disorders Psychotic disorders
disorders
% (N) % (N) % (N)
Major Depressive | Generalized Anxiety Psychotic Disorders:
Disorder : 12.6 % | Disorder : 10.3% (9) 8% (7)
(11)
Obsessive-Compulsive
Disorder : 2.3% (2)
According to Depron Panic Disorder Without
~ . | according a A L 0
DSM 1V criteria . goraphobia: 12.6% (11)
with MINI* positive score at
Non Specific scale Beck 21 : Agoraphobia Without
Disor der And non 14.9 % (13) History of Panic
specific scales Disorder : 6.9% (6)
Beck 21, STAI , _
: eg and B) Social Phobia: 1.1% (1)

Posttraumatic Stress
Disorder : 3.4% (3)

Anxiety state evaluated by
positive score at STAI
A**:10.8 % (9)
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Anxiety trait evaluated by
positive score at STAI
B** : 18.9 % (16)

According to
specific tool or
tool validated in

Depression
according a
Positive score at
scale

General anxiety according
a Positive score at scale
GAD 7**** : 38.4 % (33)

e NDDIE***: 17.2
% (15)
Interictal Anticipatory anxiety: Isolated feeling of
. dysphoric disorder | 52.9% (46) persecution: 11.5 %
Specific Disorder 21.8% (19) (10)
At least one avoidance for
fear of aseizure: 39.1 %
(34)
AED-Induced AED induced Anxiety AED induced
Anti epileptic | Mood symptoms or nervousness | Psychotic Disorder :

latrogenic

drugs Induced

Disorder : 17.2%
(15)

or symptoms of increased
arousal : 2.3% (2)

4.6% (4)

N = number of patient

* MINI ( Mini International Neuropsychiatric Interew) ; ** STAI (State trait anxiety scale) ; *** NDIE

(Neurological Disorders Depression Inventory foil&msy) ; ***GAD 7 (Generalized anxiety disorder)

2- INTERACTIONS BETWEEN EPILEPSY LATERALIZATION AND INERICTAL

PSYCHIATRIC CO-MORBIDITIES

9 patients had bilateral or unknown epilepsy ldtesion and were not included in the

statistical analyzes comparing the effect of righleft epilepsy lateralization.

40 patients had a right lateralized epilepsy, ahd &ft lateralized epilepsy .

The left and right epilepsy groups did not sigrfidy differ in terms of age of epilepsy onset
(respectively 17.6 (13.2) vs 16 (10.3) p = 0.552¢an duration of epilepsy (respectively 15.8
(12.7) vs 18 ( 12.9) ; p = 0.467), neurologicatdmyg (history of trauma cranial, for example,
15% vs 13.2 % ; p = 0.815), and signs of cliniealesity of seizures.

11



Data are summarized in table 3.

PSYCHIATRIC HISTORY

With respect to psychiatric data, the left and trigpilepsy groups did not differ in terms of
previous psychiatric follow-up (respectively 52.5/660.5 % ; p = 0.475), previous
hospitalization in psychiatry department (resped$i\d0 % vs 23.7 % ; p = 0.105), presence
of at least one on-going psychiatric disorder atétiNI ( respectively 52.5 % vs 52.6 % ; p =
0.991), psychiatric history at the MINI ( respeetiw 57.5 % vs 68.4 % ; p = 0.318),
psychiatric family history ( respectively 32.5 %36.8 % ; p = 0.921) , and of personal
history of suicide attempt ( respectively 15% vs21% ; p = 0.577).

However, patients with right epilepsy had a sigmifitly more frequent psychiatric disorder
history pre-existing to epilepsy onset (respecyivid.5 % vs 21.1 % ; p = 0.042). There was
no significant difference between these two grotguspsychiatric disorders that appeared

after the onset of epilepsy (respectively 52.5 %14 %; p = 0.092).

Table 3: Comparison of the prevalence of mood ds@raccording to lateralization of epilepsy

EPILEPSY EPILEPTOGE
NIC FOCUS
ON THE
RIGHT N=40 |  ONTHE P
%(N) LEFT N=38
%(N)

Major depressive disorder 5% (2) 18.4% (7) 0.064
Existence of at least one mood 3506 (14) 55.3% (21) 0.072

disorder at the MINI*

Inter ictal dysphoric disorder 22.5% (9) 18.4% (7) 0.656

Depression according a positiv

[$2)

0, 0,
score at scale Beck 21 17.7% (7) 18.8% (7) 0.908
Depression screnned by positiy 0 0
score at scale NDDIE ** 200 () 2100 1) SIS
Bipolar disorder 0 0
Drug induced mood disorder 10% (4) 21.1% (8) 0.176

=)

*MINI ( Mini International Neuropsychiatric Intergiv) ; **NDDIE (Neurological Disorders Depressio

Inventory for Epilepsy) ; *** GAD 7 (Generalized =iety disorder) ; N = number of patient

12



MOOD DISORDERS

MOOD DISORDERS EVALUATED BY NON SPECIFIC TOOLS

The left and right epilepsy groups did not diffarterms of mood disorders defined as the
existence of at least one current mood disorddreaMINI (respectively 7.5 % vs 18.4 %; p =
0.149) or at least one history of mood disordehatMINI ( respectively 35 % vs 55.3 % ; p
=0.072) or Beck 21 positive ( respectively 17.%84d8.8 % ; p = 0.908).

They did did not differ in term of antidepressatierapy at the time of evaluation
(respectively 12.5 % vs 21.1 %; p = 0.311).

Major depressive disorder tended to be more fremngpatients with left epilepsy compared
to patients with right epilepsy (respectively 5%18s4 %; p = 0.064).

MOOD DISORDERS SCREENED BY SPECIFIC TOOL

The left and the right groups did not differ foetNDDIE results (respectively 20.6% vs 24.1
% ; p=0.735)

SPECIFIC MOOD DISORDERS

The left and the right groups did not differ innex of interictal dysphoric disorder
(respectively 22.5% vs 18.4 %; p = 0.656).

DRUG INDUCED MOOD DISORDERS

The left and the right groups did not differ inner of drug-induced mood disorders
(respectively 10 % vs 21.1 %; p = 0.176).

ANXIETY DISORDERS

ANXIETY DISORDERS EVALUATED BY NON SPECIFIC TOOLS

The left and the right epileptic patients did ndted in terms of the presence of at least one
current anxiety disorder at the MINI ( respectivBR.5 % vs 28.9 % ; p = 0.734), at least one
history of anxiety disorder at the MINI ( respeeliy 32.5 % vs 18.4 % ; p = 0.155), as well

as in terms of the results of STAI A ( respective@l$ % vs 12.5 % ; p = 0.628) and STAI B (

respectively 20.6 % vs 15.6 % ; p = 0.601). Thmugs did not differ neither in terms of on-

going anxiolytic treatment at inclusion (respedivé.5 vs 10.5; p = 0.640).

ANXIETY DISORDERS SCREENED BY TOOL VALIDATED IN POBLATION WITH
EPILEPSY
The left and the right groups did not differ innex of depression according positive score at

scale GAD 7 (respectively 37.2 % vs 40 %; p = 0)903

13



SPECIFIC ANXIETY DISORDERS

There is no difference in terms of anticipatoryiaty, ( respectively 47.5 % vs 44.7 % ;
p=0.807) neither fosivoidance resulting from anxiety ( respectively 45% vs 47,4% ; p= 0,834).
DRUG-INDUCED ANXIETY DISORDERS

Similarly, the two groups did not differ accordibhg the existence of drug-induced anxiety

disorder (respectively 0 % vs 2.6 % ; p = 0.302).

PSYCHOTIC DISORDERS

PSYCHOTIC DISORDERS EVALUATED BY NON SPECIFIC TOOL

The left and right groups did not differ in ternfgpgychotic histories at the MINI
(respectively 5% vs 7.9 %; p = 0.602) and curresythotic symptoms such as the presence
of hallucinations (respectively 0 % vs 2.6 % ; £.802) or psychic disorganization.

The two groups did not differ in terms of on-gosugti-psychotic treatment (respectively 5 %
vs 5.3 % p = 0.958).

SPECIFIC PSYCHOTIC DISORDERS

The two groups did not differ in terms of the praseof an isolated feeling of persecution
(respectively 12.5 % vs 7.9 % ; p=0.503).

However, the intensity of this feeling quantified @n imaginary scale graduated from 0O to 10
(O being the absence of persecution feeling andntbe intense persecution feeling possible)
is significantly higher in patients with left-sidepilepsy (p=0.012). Indeed, the intensity of
the persecution experience was, on average, B8X0.for patients with left-sided epilepsy
compared to 5.8 (1.1)/10 for patients with riglttesl epilepsy (p = 0.012).

DRUG-INDUCED PSYCHOTIC DISORDERS

The two groups did not differ in terms of drug-iced psychoses (respectively 2.5% vs 7.9
%; p = 0.280) .

ADDICTIONS AND EATING DISORDERS
The left and the right groups did not differ inntex of addictive or dietary behaviors.

14



3- INTERACTION BETWEEN EPILEPSY LOCALIZATION (TEMPORAL VS;
EXTRATEMPORAL) AND INTERICTAL PSYCHIATRIC CO-MORBIDTIES.

63 patients had temporal epilepsy and 23 had etemgporal epilepsy. 1 patient with
multifocal epilepsy was excluded from statistica@@rning this lobar location of epilepsy.
Patients with extra-temporal epilepsy were sigaiiity younger than patients with temporal
epilepsy (respectively 27.7 vs 36.5 years; p = D.00he temporal and the extra temporal
groups did not differ in terms of disease durafi@spectively 20.3 (SD :16.8) vs 13.7 (SD :
12.6) ; p = 0.089), perinatal neurological hist@mgspectively 7.9 % vs 0 % ; p = 0.164), or
the presence of a MRI visible epileptogenic lesjorespectively 38.1% vs 60.1 % ; p =
0.169).

Nevertheless, patients with extra-temporal epilépsk significantly more antiepileptic drugs
than patients with temporal epilepsy (respectizly(SD: 0.9) vs. 2.6 (SD : 0.8) p = 0.012).

PSYCHIATRIC HISTORY

A history of psychiatric follow-up was more frequen patients with temporal than extra-

temporal epilepsy (respectively 63.5 % vs. 30.40.086). The existence of at least one
psychiatric disorder after the onset of epilepsys vgignificantly higher in the temporal

epilepsy group than in the extra temporal epileg®up (respectively 69.8 % vs 34.8%, p =
0,002 ) as well as the existence of at least ogehpetric history at the MINI ( respectively

69.8 % vs 30.4 % p = 0.003), of an ongoing psydptr treatments at inclusion (

respectively 25.4 % vs 4.3 % ; p = 0.014), and nemdd ongoing psychotropic treatments (
respectively 0.37 ( 0.7) vs 0.04 (0.2); p = 0.040).

Table 4: Comparison of inter-ictal psychatric ddems according to localization of epilepsy.

TEMPORAL EXTRA p
N=63 TEMPORAL
%(N) N=23
% (N)
Mood Existence of at _Ieast one
. current mood disorder atthg  15.9% (10) 13% (3) 0.746
disorders MINI
Anxiety Existence qf at Ie_ast one
disord current anxiety disorder at 36.5% (23) 8.7% (2) 0.012
isorders | o MINI*
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Existence of at least one
history of anxiety disorder i 30.2% (19) 8.7% (2) 0.040
the MINI *

Anxiety state evaluated by
positive score at STAI A **
Anxiety trait evaluated by
positive score at STAI B **
General anxiety according a
Positive score at scale GAD  44.2 % (28) 20 %(5) 0.139

7***

11.3%( 7) 5% (1) 0.011

20.8% (13) 10% (2) 0.065

Existence of at least one
current psychotic disorder in 9.5% (6) 4.3% (1) 0.437
the MINI

Psychotic
disorders

* MINI ( Mini International Neuropsychiatric Inteisw) ; **STAI (State trait anxiety scale) ; N : nioar

of patient

MOOD DISORDERS

MOOD DISORDERS EVALUATED BY NON SPECIFIC TOOLS

The two groups did not differ in terms of presentea current mood disorder at the MINI

(respectively 15.9 % vs 13 %; p = 0.746) and ofrdsgion according to positive score at
scale Beck 21 ( respectively 18.8 % vs 10% ; p628).

MOOD DISORDERS SCREENED BY SPECIFIC TOOL

The temporal and the extra temporal groups diddifter in terms of depression according to
positive score at NDDIE scale (respectively 27.596.3% p = 0.113).

SPECIFIC MOOD DISORDERS

For inter-ictal dysphoric disorder (respectively2%s 8.7; p = 0.092), there is no difference.
DRUG-INDUCED MOOD DISORDERS

The two groups did not differ in terme of the prese of a drug-induced mood disorder
(respectively 14.3 % vs 21.7 % ; p = 0.407).

ANXIETY DISORDERS

ANXIETY DISORDERS EVALUATED BY NON SPECIFIC TOOLS

A current anxiety disorder according to the MINggpectively 36.5 % vs 8.7 %; p = 0.012), a
history of anxiety disorder in the MINI (respectiy@0.2% vs 8.7 %; p = 0.040), as well as a
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positive result at STAI A ( respectively 11.3% V% 5 p = 0.011) were more frequent in the

temporal epilepsy group , as well as.

ANXIETY DISORDERS SCREENED BY TOOL VALIDATED IN POBLATION WITH
EPILEPSY
The temporal and the extra temporal groups did ifferdn terms of anxiety generalized

according a positive score at scale GAD 7 (respelgti36.5 % vs 17.4 % ; p = 0.139)
SPECIFIC ANXIETY DISORDER

There was no diffrerence for anticipatory anxietggpectively 54 % vs 47.8 % ; p = 0.614)
andavoidance resulting from anxiety ( temporal : 55,6 % vs extra temporal 47,8% p= 0, 525).
DRUG-INDUCED ANXIETY DISORDERS

The two groups did not differ concerning existerafea drug-induced anxiety disorder
(respectively 3.2 % vs 0% ; p = 0.387).

PSYCHOTIC DISORDERS

PSYCHOTIC DISORDERS EVALUATED BY NON SPECIFIC TOOL

The temporal and the extra temporal groups diddifgr in terms of existence of at least one
current psychotic disorder at the MINI (respectv@l5% vs 4.3 %; p = 0.437), of existence
of at least one antecedent psychotic at the MIdBectively 7.9% vs 0% ; p = 0.164) and of
anti-psychotic treatment ( respectively 6.3 % ¥ Qp = 0.216).

SPECIFIC PSYCHOTIC DISORDERS

The two groups did not differ in terms of existenaea feeling of patient persecution

(respectively 9.5 % vs 4.3 %; p = 0.203), and titerisity of persecution ( respectively 7.1 (
SD:15)vs7(SD:0);p=0.955).

DRUG-INDUCED PSYCHOTIC DISORDERS

The two groups did not differ regarding drug-inddigesychotic disorders (respectively 4.8%
vs 4.3%; p = 0.936).

ADDICTIONS AND EATING DISORDER

Temporal and extra temporal groups did not diffeterms of addictions and eating disorders.
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4-EFFECT OF LIMBIC VS EXTRA LIMBIC EPILEPSY LOCALIATION.

42 out of 87 patients had a limbic epilepsy.

Patients in the limbic epilepsy group were sigaifity older than those in the extra-limbic
epilepsy group (respectively 36.6 vs 31.5 yearioldverage; p = 0.044). Patients from the
limbic epilepsy group had a significantly longeration of epilepsy (respectively 21.1 (14.4)
vs 13.9 (10.9) ; p = 0.011), a more frequent hystdrfebrile seizures (respectively 21.7 % vs
5.1 % ; p = 0.007), . Regarding the other chareties of epilepsy, they did not differ from
the extra-limbic epilepsy group.

Patients with limbic epilepsy took significantlyske anti-epileptic treatments with known
negative psychotropic effects (respectively 1.20:(8.72) vs 1.57 (SD: 0.95) ; p = 0.044).

PSYCHIATRIC HISTORY

Limbic and extra limbic epilepsy groups did notfelifin terms of presence at least one
psychiatric history at the MINI ( respectively 6%6vs 56.4% ; p = 0.437), at least one
current psychiatric pathology at the MINI ( respesly 51.2 % vs 53.8 % ; p = 0.870),
psychiatric disorders before the onset of epildp®spectively 29.2 % vs 33.3 % ; p = 0.676)
and after the onset of epilepsy ( respectively 84.¥%s 51.3 % ; p = 0.210).
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Table 5: Comparison of inter-ictal psychiatric dders according to limbic involvement of

epilepsy.
LIMBIC EXTRA p
N=42 LIMBIC
%(N) N=45
%(N)
Psychiatric History of psychological 0 0
disorder follow-up 52.1% (22)| 58.9% (27) 0.520
Existence of at least one
psychiatric disorder before 29.2% (12)| 33.3% (15 0.676
onset of epilepsy
Existence of at least one curre 53.8 0
psychiatric disorder at the 52.1%( 22) O 70 0.870
(24)
MINI *
Existence of at least one
psychiatric history at the MINI| 64.6% (27)| 56.4% (25 0.437
*
Personal History of attempts ¢ 0 0
sifisliE 12.5% (5) | 15.4% (7) 0.488
Existence of at least one curren 0 0
mood disorder at the MINI * &6'7 % (7) | 15.4% (7) 0.871
Mood . N 0 0
disorders Interictal Dysphoric Disorder | 29.1% (12)| 12.8% (6) 0.066
Antidepressant treatment in 16.7% (7) | 17.9 % (8 0.875
progress
Existence of at least one curre 0 0
Anxiety anxiety disorder at the MINI * i R 0.706
disorders Anxiolytic treatment in 14.6% (6) 5.1% (2) 0.150
progress
i 1 0, 0,
Psychotic Isolated feeling of persecution 12.5% (5) | 10.3% (5) 0.744
disorders Anti psychotic treatment in 8.3% (4) 0 0.065
progress

* MINI ( Mini International Neuropsychiatric Interew) ; N : number of patient

MOOD DISORDERS
MOOD DISORDERS EVALUATED BY NON SPECIFIC TOOLS

Limbic and extra limbic groups did not differ irrtes of mood disorders data evaluated in the
MINI and depression according a positive scoreatesBeck 21 (respectively 19.4 % vs 15.8
%; p = 0.680).

MOOD DISORDERS SCREENED BY SPECIFIC TOOL
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No difference depression according a positive sabseale of NDDIE (respectively 29.4% vs
13.5 %; p = 0.101).

SPECIFIC MOOD DISORDERS

The two groups did not differ in terms of interactysphoric disorder (respectively 29.1% vs
12.8 %; p = 0.066).

DRUG-INDUCED MOOD DISORDERS

Limbic and extra limbic groups did not differ inrtes of drug-induced mood disorders
(respectively 18.5% vs 15.4 %; p = 0.679).

ANXIETY DISORDERS

ANXIETY DISORDERS EVALUATED BY NON SPECIFIC TOOLS

Limbic and extra limbic did not differ in terms ekistence of at least one current MINI
anxiety disorder, at least one history of MINI aetyi disorder, anxiety state according
positive score at scale STAI A (respectively 8.3%18.2 %; p = 0.504) and anxiety trait
according positive score at scale STAI B (respetfi22.2% vs 15.8 % ; p = 0.480).

ANXIETY DISORDERS SCREENED BY TOOL VALIDATED IN POBLATION WITH
EPILEPY

The two groups did not differ in terms of anxietgngralized according a positive score at
scale GAD 7 (45.7 % vs 31.6 %; p = 0.214)

SPECIFIC ANXIETY DISORDER

The two groups did not differ in terms of anticipat anxiety ( respectively 52.1 % vs 53.8 %
; p=0.870)neither fosivoidance resulting from anxiety ( respectively vs 43,6 vs 35,4 ; p= 0,564).

DRUG-INDUCED ANXIETY DISORDERS
Limbic and extra limbic groups did not differ inrtes of drug-induced anxiety disorders
(respectively 2,1% vs 5,2 %; p = 0.439).

PSYCHOTIC DISORDERS

PSYCHOTIC DISORDERS EVALUATED BY NON SPECIFIC TOOL

Limbic and extra limbic groups did not differ inrtes of psychotic disorders. However,
patients with limbic epilepsy tended to to take-psychotic treatment more frequently than
patients with extra-limbic epilepsy (respectivebp 8s. 0%; p=0.065).
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SPECIFIC PSYCHOTIC DISORDERS

The two groups did not differ in terms of existerafea feeling of persecution of patients
(respectively 12.5% vs 10.3 %; p = 0.744), anditkensity of persecution (respectively 1.1 (
SD:2.6)vs 0.8 (SD: 2.4); p =0.490).

DRUG-INDUCED PSYCHOTIC DISORDERS

The two groups did not differ in terms of drug-iced psychosis (respectively 4.2% vs 5.1%;
p = 0.831).

ADDICTIONS AND EATING DISORDERS
Limbic and extra limbic groups did not differ inrtes addictive behaviors, eating disorders

and drug-induced appetite disorders (respectivel9 2 vs 35.9 %; p = 0.118).

DISCUSSION

Our study aimed to prospectively assess and desthréinterictal psychiatric co-morbidities
in an homogenous cohort of patients with refractooal epilepsyin the clinical setting of an
tertiary epilepsy monitoring unit. This wdrased on a systematic psychiatric assessment,
hetero-evaluation and self-assessment tools. We vadsted to study the influence of the
diagnostic criteria (non specific vs specific f@ilepsy), the lateralization and localization of
epilepsy on the prevalence of these co-morbiditites

Anxiety disorders and mood disorders had been iestras the two main psychiatric
comorbidities in many studies (Scott et al., 2000r results on the overall population were
similar to those of literature with 2/3 of patienthio had a psychiatric history according to
the MINI (Mini International Neuropsychiatric Int@ew) and more than half with an ongoing
psychiatric disorder at the MINI. (Jones et alQ2(jKanner, 2017, 2016)(Desai et al., 2010).

The prevalence gbossibledepression associated with chronic epilepsy based specific

screening tool such as the NDDIE scale (17.2%) coasistent with the prevalence reported
in the literature (Jones et al., 2005Jhis specific screening scale (NDDIE) was more
sensitive than the non specific scale (for exantipbeBeck 21 scale: 14.9%) in our cohort.

These findings were consistent with the literatwgarding patients with all type of epilepsy
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(Gandy et al., 2012) (Gill et al., 2017) (de Olnzeet al., 2014). It is important to note that
this prevalence in the present study was calculated specific population of patients with

drug resistant focal epilepsy. The NDDIE scale bagn scarcely used so far in this
population, despite its simplicity and rapidity afse. This finding supports the

recommendation to use NDDIE for better detectiondepression in these patients with
refractory focal epilepsy.

Our clinical approach focused on specific psycliatomorbidities associated with epilepsy
such as interictal dysphoric disorder (IDD) thasviaund in 21.8% of our cohort.

This prevalence was higher than the rate of moedrder diagnosed according to the MINI
(16.1%) but consistent with previous studies (Anaind Hansen, 2015; Mula et al., 2008).
This was mainly related to the duration criteria foterictal dysphoric disorder which is

shorter than in the MINI (less than 15 days). Tinigy lead to under-diagnosis and under-
treatment. Considering the strong correlation betwmood disorders and quality of life in

active epilepsies (Gilliam, 2002), it is essenttahctively look for this disorder with specific

clinical tools in patients with refractory focal ilgpsy so that they can benefit from

appropriate treatment and an improved qualityfef i

Similarly, the use of a specific screening scaleafoxiety disorders in patients with epilepsy
(GAD 7) , yielded a higher prevalence of anxi€38.4%) than the scales with non-specific
criteria (28.7% of patients at the MINI, 10.8% Iz tSTAI A, and 18.9% at the STAI B).
Unlike previous studies (Jones et al., 2005) (Seb#l., 2017), anxiety disorders at inclusion
were more frequent than mood disorders. This mayeksed to different factors: (i) the
variability of the clinical tools used to assesgiaty. A recent metanalysis indeed underlined
the variability of the anxiety disorder accordimgthe diagnostic tools, by using a structured
clinical interview (Scott et al., 2017); (ii) a giter sensitivity of neurologists to the mood than
anxiety disorders. In fact, neurology teams areers@nsitive to the mood disorder than
anxiety disorders, which could lead to a generaewestimation of anxiety disorders in the
studies; (iii) the specific population of refragtdocal patients with epilepsy; (iv) the specific
context of psychiatric assessment during pre-satrgealuation, for some patients eligible for
surgery, that may in itself be a cause of increasegkety.

It is essential, however, not to underestimate etgixia pathology that can potentially be
complicated by suicide, and that re-emerges ag@hjzric emergency.

This highlights he need to generalize the usé®fGAD7 questionnaire among neurologists

taking care of patients with epilepsy. The GAD W-gaestionnaire is indeed a specific fast
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and reliablescreening toolthat has been validated for anxiety disorders piiepsy in
different languages (Spitzer et al., 2006)(Seal.e2014)(Lowe et al., 2008)

Epilepsy is associated with an increased onsesydtpatric disorders and suicide before and
after epilepsy diagnosis. These relations suggestnon underlying pathophysiological
mechanisms that both lower seizure threshold aockase risk of psychiatric disorders and
suicide (Hesdorffer DC et al, 201ZJhus considering this bi-directionnal link between
psychiatric disorders and epilepsy, the questios been long addressed of a common
cerebral pathophysiological substrate and of anatoimical correlations in epilepsy
associated psychiatric co-morbidities.

We therefore looked for interactions between &ieation, localization of epilepsy on one
hand and prevalence of specific psychiatric co-nalitibs on the other hand.

We found a more frequent psychiatric history préaogepilepsy onset in patients with right
lateralized epilepsythis is an interesting finding which is consistent with the bidirectional
relation between epilepsy and psychiatric comorbidity, perhaps with some difference
according to the localisation. This point needs however to be replicated. We did not find a
higher prevalence of psychiatric co-morbiditiesrigiht lateralized epilepsy in contrast with
the findings of previous studies. In our study werefound a tendency for more frequent
major depressive disorders and a significantly éightensity of persecution experience in
patients with left lateralized epilepsy. The highbegvalence of language and memory deficits
in refractory left lateralized epilepsy, may expldhis unexpected findings through the bi-
directionnal link between cognitive impairment,gstia and psychiatric disorder. Indeed, in
addition to having chronic and disabling seizupegtjents with left lateralized epilepsy may
have more difficulties in understanding and adpgsthe surrounding world because of more
frequent cognitive disturbance. It would be relavéor future studies to focus on this

potential linkbetween left epilepsy and psychiatric disorders.

Previous studies emphasized the higher prevalehpsychiatric disorders in temporal lobe
epilepsy (Boulogne et al., 2015; de Oliveira et 2011, 2010). Other authors however
challenged this findings and stressed the mulbtféat hypothesis for the occurrence of
psychiatric symptoms (Swinkels et al., 2006). Ondihgs may reconcile these contradictory
studies. We found indeed a higher prevalence ofspatific psychiatric co-morbidities,
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especially anxiety disorders, but not of specifsyghiatric co-morbidities in temporal lobe

epilepsy.

We did not find a higher prevalence of psychiatc@morbidities in limbic epilepsy,
regardless of the specificity of the diagnostidd¢o®his was rather unexpected because

the limbic system is known to play a very importeoié in the regulation of emotions such as
fear and pleasure and in the control of emotionddiyen behaviors. There was however a
strong trend towards higher prevalence of antipsiycldrug intake in patients with limbic
epilepsy in our series suggesting a higher precalef associated psychosis in this subgroup.
The 8% prevalence of chronic antipsychotic treatmehmbic epilepsy is extremely high
considering the 2% prevalence of psychosis in #real populationAnother explanation
could be that this classification was based ondaatification of the epileptogenic zone, in
other words, the area of seizure initiation. Dutting inter-ictal phase, the area of functional
disturbance as assessed for example by interib@-PET is usually larger than the
epileptogenic zone and involves both the epileptagand the propagation zone (Chassoux et
al., 2004). In cases of lateral temporal epile@sgré-limbic according to our definition), it is
very likely that the medial temporal structures eviemctionally disturbed because they are
almost systematically involved in the propagatione Those cases were therefore classified
as extra-limbic whereas an interictal disturbarfdentbic structures was very likely. This

may explain why temporal lobe and not limbic epsigpccording to our definition were

associated with higher prevalence of psychiatricnaobidities.

These heterogeneous results strongly support tleagxpression of psychiatric symptoms in
patients with epilepsys the result of a complex interaction betweenicsdemographic,
clinical, iatrogenic and neurobiological factors.

Finally, the absence of correlations between andictisorders and characteristics of epilepsy
may be related to the lack of power of our coharsidering the low prevalence of these

disorders in our cohort.

CONCLUSION
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Despite the above discussed inherent selectionrblated to the recruitment in a tertiary
epilepsy center, the high frequency of psychiadigorders in this cohort and the specificity
of the symptomatology underline the importance wofextended, specialized and specific
psychiatric evaluation for these patients with\actiefractory focal epilepsy.

The second important finding of our study was tighhrate of anxiety disorders in drug-
resistant, focapatients with epilepsyhat were probably more often underdiagnosed than
mood disorders. It is important to remember thatehs an important link between anxiety
disorders and control of epileptic seizures. Thik lis bidirectional as a patent anxiety
disorder has a pejorative effect on the frequerfcgetzures, and the repetition of seizures
maintains anxiety.

It is necessary to use a spec#eening methodologp be able to highlight these anxiety

disorders, treat them, and improve the qualityfefdf patients.

Thanks to Dr. Lucie Hopes for her corrections irgl&i
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