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Cette these vous sera présentée sous forme de deux articles complémentaires, accompagnés

d’un préambule et de perspectives.

Nous soutenons soumettre ces articles dans une revue internationale. Nous vous en proposons

les versions en anglais.
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PARTIE I. INTRODUCTION (LG ET MG)

1. DEFINITION ET DONNEES HISTORIQUES

Les Crises non épileptiques psychogenes (CNEP) sont définies comme des changements
brutaux et paroxystiques du comportement moteur, des sensations ou de la conscience. Leurs
manifestations cliniques évoquent, au premier abord, une symptomatologie épileptique.
Cependant, elles se différencient de 1’épilepsie par 1’absence de décharge neuronale excessive

lors des crises. Les CNEP seraient en rapport avec des processus psychogenes (1).

Leur existence remonte a la naissance de la médecine et leur conception a évolué tout
au long des siécles. Les premieres descriptions de manifestations d’allure convulsive, mais
d’origine non épileptique remontent a Hippocrate, 200 ans avant Jésus-Christ (1). Elles
concernent principalement des femmes et les hypotheses sur leur pathogénie ont conduit a
développer le concept d’hystérie (étymologiquement utérus en grec). A la fin du X1Xe siécle,
le neurologue Charcot a notamment étudié cette symptomatologie et a proposé le terme
d’hystéro-épilepsie. On lui doit aussi la description de la « grande attaque de Charcot » que
I’on peut voir représentée dans le célébre tableau d’André Brouillet, « une lecon clinique a la
Salpétriere » (1887). Les premieres distinctions entre crises psychogenes et épileptiques sont
permises par la mise au point de I’électroencéphalogramme (EEG) par Hans Berger,
neurologue allemand, en 1930. Puis se développe la vidéo-EEG dans les années 1970 qui
permet I’acquisition couplée €lectroencéphalographique avec I’enregistrement de la séquence
clinique paroxystique (2). La vidéo-EEG est encore aujourd’hui le « Gold-standard », c¢’est-a-

dire le test de référence, pour le diagnostic des CNEP (3).

Selon la Classification internationale des maladies (CIM-10), les CNEP sont considérées
comme des convulsions d’origine dissociatives qu’elle classe dans les troubles dissociatifs.
Alors que pour le Diagnostic and Statistical Manual of Mental Disorders (DSM-5), les CNEP
font partie des troubles conversifs dans les Symptomes d’allure neurologique fonctionnelle

D).

Les CNEP font I’objet de nombreuses études et restent encore aujourd’hui méconnues
dans leurs etiologies, leurs mecanismes et leurs facteurs prédisposant, déclenchant ou

perpétuant (4).
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2. EPIDEMIOLOGIE

Les CNEP sont une pathologie fréquente et invalidante. Son incidence est estimée a
environ 5 pour 100.000 habitants par an, au méme rang que la maladie parkinsonienne ou la
sclérose en plaques (5). La prévalence approche les 33 pour 100.000 habitants (6). On estime
que 5 a 10% des patients suivis en ambulatoire pour un diagnostic d’épilepsie présentent en
réalité des CNEP. Dans les centres tertiaires, moins sensibilisés a cette pathologie, cette
proportion peut atteindre 20 a 40% (5).

Les CNEP se manifestent dans la majorité des cas entre 15 et 35 ans (7), pour 75% des cas
chez des femmes (8).

En raison de la sémiologie pouvant évoquer des crises d’épilepsie, il existe un retard au
diagnostic d’environ 7,2 ans, cause d’errance diagnostique avec de lourdes conséquences pour
les patients et sources d’une véritable perte de chance (9). On estime que seulement 20% des
patients avec une activité professionnelle au moment du début des CNEP continuent de
travailler (10). La prise de traitements antiépileptiques injustifiés est associée pour plus de
80% des patients a des effets secondaires (11). Il existe un recours répété aux soins non
programmés dans les services d’urgence ou de réanimation et une desadaptation socio-
professionnelle (perte de productivité, arrét de travail, invalidité, arrét de la conduite
automobile...) (9). Le délai diagnostic serait en moyenne de moins de deux ans, dans les
centres sensibilisés aux CNEP et publiant sur le sujet (12) ce qui suppose que le délai
diagnostic serait en grande partie d0 & la meconnaissance de cette pathologie par les
professionnels de santé (13).

On retrouve des taux de comorbidités psychiatriques élevés chez les patients souffrant de
CNEP. Les plus représentées sont: les troubles dépressifs (57-85%), les troubles de la
personnalité (25-67%), les troubles anxieux (11-50%), les troubles dissociatifs (22-91%), les
troubles somatoformes (22-84%) et les troubles de stress post-traumatique (TSPT) (35-49%)
(14). Ces comorbidités ont elles-mémes des conséquences sanitaires, sociales,

professionnelles et financiéres.

3. PRESENTATIONS CLINIQUES

La clinigue des CNEP est extrémement polymorphe entre les patients. Leur
caractéristique convulsive tend a les confondre avec des crises d’épilepsie. Certains auteurs
ont pu identifier des signes cliniques pouvant orienter vers un diagnostic de CNEP, tel qu’une

duree longue des crises, une évolution fluctuante des symptomes au cours de la méme crise,
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des mouvements bilatéraux asynchrones, des mouvements de flexion-extension du bassin, de

dénégation de la téte, une posture en opisthotonos, la fermeture des yeux et les pleurs pendant

la crise (15). Aucun de ces signes cliniques n’est pathognomonique de la pathologie et ne

permet de poser le diagnostic avec certitude.

Les CNEP présentent une dimension stéréotypique chez le méme patient généralement.

Cette caractéristique a permis 1’établissement d’une classification des crises en cing sous-
types (16).

©)

Les crises Hyperkinétiques breves avec activité gestuelle automatique a caractere
émotionnel retrouvees chez 32% des patients. Ces crises durent généralement moins
de cing minutes et sont caractérisées par des mouvements toniques des quatre
membres et une activité gestuelle primitive telle que se cacher le visage, donner des
coups de poing. Les principaux diagnostics différenticls sont les crises d’épilepsie
temporale, insulaire ou cingulaire.

Les crises Pauci-kinétiques avec une réactivité conservée pour 23% des cas. Elles
sont caractérisées par une durée variable avec un début et une fin brutale et une
conservation de la réactivité. Il n’y a pas de mouvement du tronc. Les mouvements
sont généeralement limités a de fins tremblements d’un membre ou de la téte.

Les « Pseudo-syncopes » dans 17% des cas. Celles-ci sont caractérisées par une
altération soudaine et courte du contact sans vocalisation ni mouvement du tronc, des
signes moteurs a type de clonies ou de tremblements sont possibles.

Les crises Hyperkinétiques prolongées avec implication axiale dans 16% des cas.
Elles sont marquées par des manifestations axiales prolongées, violentes et toniques
dont la posture de I’opisthotonos est caractéristique. Leur diagnostic différentiel est
les crises épileptiques préfrontales médianes ou insulaires.

Les crises Hyperkinétiqgues prolongées sans manifestation axiale avec
hyperventilation retrouvées dans 12% des cas. Elles sont caractérisées par une durée
supérieure a cinq minutes, un début et une fin progressive et précédées par des
symptomes d’alerte. Il existe une hyperventilation, une perte de contact partielle et

des symptomes moteurs d’intensité et de présentation variables.
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4. HYPOTHESES ETIOLOGIQUES

L’étiologie des CNEP reste un questionnement complexe. Leur origine est probablement

multifactorielle.

Le modeéle le plus classique et reconnu est celui des 3 P, selon lequel les CNEP seraient la
résultante de 1’association de facteurs prédisposant a leur développement (vulnérabilité
génétique, expérience dans D’enfance d’abus ou de négligence, difficultés
interpersonnelles...), de facteurs précipitant 1’entrée en maladie (expériences de conflits,
exposition a des évenements stressants...) et de facteurs perpétuant les crises dans le temps
(identification a un statut de malade, bénéfices secondaires, depression, anxiété, cadre familial

dysfonctionnel, isolement social...) (17).

Les études en neuroimagerie ont permis d’objectiver des anomalies au niveau des
structures cérébrales impliquées dans la conscience, la perception de soi, la coordination,
I’expression et la régulation émotionnelle (18,19). Ces résultats viennent renforcer

I’hypothése d’un substrat neuroanatomique spécifique dans les CNEP.

La dissociation est un mécanisme qui a été fortement évoqué comme processus impliqué
dans les CNEP. Les études retrouvent, en effet, des tendances dissociatives plus importantes
chez les patients souffrant de CNEP que chez les sujets sains (20). La dissociation peut étre
définie comme une interruption et/ou une discontinuité dans 1’intégration normale de la
conscience, mémoire, émotion, perception, représentation du corps, contrdle moteur et
comportement (1). Le questionnaire Dissociative Expérience Scale (DES) est une échelle de
28 items, validée et traduite en francais permettant son évaluation rapide. Les personnes ayant
des scores supeérieurs ou égaux a 25% ont plus de probabilité de présenter un trouble
dissociatif (21). La dissociation permet aux patients de compartimenter les perceptions et
souvenirs de la conscience afin de se détacher de I’impact majeur d’un traumatisme.
Cliniqguement, cela peut se traduire par des phénomenes de dépersonnalisation et de
déréalisation (5). Ainsi, plusieurs hypotheses lient la dissociation aux CNEP. La dissociation
est tantdt suspecte d’étre un précurseur aux CNEP, tantdt les crises seraient des manifestations
cliniques du trouble dissociatif, tantét les crises seraient la résultante d’une stratégie

d’adaptation dépassée face a une émotion intense (22).

Quoi qu’il en soit les phénomenes dissociatifs font suspecter une histoire traumatique
sous-jacente. Les patients avec des CNEP rapportent de plus hauts taux d’événements

traumatiques que les patients présentant une épilepsie résistante (23). Les taux d’abus sexuel y

38



sont ainsi trois fois plus élevés (24). De plus, il est fréquent de retrouver dans 1’histoire des
patients souffrant de CNEP des traumatismes répétés dans 1’enfance et différent type de
traumatisme tout au long de la vie, constituant des tableaux de trauma complexe (25).
L’hypotheése suspectée serait que les CNEP seraient un équivalent de symptdmes sensori-
moteurs ramenés a la conscience par un stimulus déclenchant en lien avec le traumatisme
(26). 11 est a noter qu’il existe des patients présentant des CNEP, mais pour lesquels il n’existe
pas d’antécédents traumatiques ni de tendances a la dissociation excessives (27). Pour ces
patients, d’autres pistes explicatives peuvent étre explorées telles que I’existence d’une
déficience intellectuelle ou des antécédents de traumatisme cranien pouvant impliquer des

particularités cognitives et structurales cérébrales (28).

Les patients présentant des CNEP ont tendance a utiliser plus de stratégie d’adaptation
tournée vers 1’évitement émotionnel (20). Les études suggerent que pour une partie des
patients présentant des CNEP, les difficultés pour reconnaitre, identifier, réguler les émotions
et établir des stratégies adaptatives pour gérer les troubles contribuent au développement et au
maintien des CNEP (29). Les crises apparaissent alors comme un mécanisme pour
interrompre une détresse émotionnelle intense et sont ensuite maintenues par 1’absence

d’¢laboration de stratégies d’adaptation alternatives (29).

Les origines eétiologiques du trouble nécessitent des investigations poussees pour

identifier les meilleures cibles thérapeutiques pour chaque patient.

5. PRESENTATIONS DE NOS RECHERCHES

Notre travail de thése s’est organisé autour de plusieurs axes dont 1I’objectif final est une
meilleure compréhension du pronostic des CNEP tant en termes d’amélioration cliniquement

objectivable qu’en terme de fonctionnement.

La premiere étude s’inscrit dans la lignée des recherches sur 1’évolution de la maladie et
se base sur 1’usage de la variable « nombre de crises » pour définir une amélioration ou une
aggravation de la pathologie. Nous avons recherché les facteurs pronostiques de 1’évolution

du nombre de crises sur un suivi maximal de 2 ans parmi 85 patients souffrant de CNEP.

La seconde étude s’est intéressée au pronostic fonctionnel des patients. Notre premier
objectif est de déterminer des facteurs explicatifs de la qualité de vie au moment du diagnostic
de CNEP parmi 107 patients. Nous avons ensuite recherché s’il existait des facteurs pouvant

influencer 1’évolution positive de la qualité de vie aprés 2 années de suivi.
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PARTIE Il: SHORT REPORT. (ENGLISH VERSION) (LG)

POST-TRAUMATIC FACTORS ARE INVOLVED IN THE EVOLUTION OF THE

NUMBER OF SEIZURES IN PATIENTS WITH PNES.

1. INTRODUCTION

Psychogenic Non-Epileptic Seizures (PNES) are a paroxysmal change in the behavior in the
form of epilepsy’s crisis but without the concomitant electrographic ictal discharges
(10).Their etiologies are supposed to be psychogenic (30), but there is still a poor
understanding of the underlying psychological mechanisms (31). Many studies have been
interested in researching prognostic factors to explain the frequency of seizures. Indeed, this
measure is easy to quantify and can be easily compared before and after the diagnosis or
during follow-up. Many factors are predictors of poor outcome, such as depression, anxiety,
pain syndromes, coexisting epilepsy, violent seizure phenomenology, dependent lifestyle and
poor relationships (32). Conversely, a clear announcement of the diagnosis (33), and
psychological treatment such as psychoeducation have been shown to have a positive effect
on seizures cessation (34). Indeed, Hall-Patch et al. have shown that once the diagnosis
established and well announced, a third of the patients have a cessation of the seizures (35).
And when it happens the majority of them have seen their seizures stopped by the end of the
first year (36). Thus, it is crucial to precise the risk factors leading to a poorer evolution, and
define prognostic factors that would help the clinicians to improve clinical outcomes. To our
knowledge, only few retrospective studies have explored the link between post-traumatic
dimensions and the evolution of the number of seizures (36,37). Our prospective study aimed
to identify predictive factors of the evolution of the number of seizures during a 24-months

follow-up.

2. METHODS

2.1. Study protocol

The data were collected from the prospective multicentric trial PHRC EDUQ-CPNE
(ClinicalTrials.gov Identifier: NCT02311829). The data collection took place from January
2014 to July 2019, in the department of neurology of four French university hospitals (Dijon,
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Reims, Tour and Nancy). All the participants have fully agreed to commit to this study and
gave their written informed consent (French Ethics Committee: 2012-A01580-43).

2.2. Population

The inclusion criteria were: age >18 years old, PNES >3 months, confirmed diagnosis of
PNES by video-EEG and announced by a neurologist. The recruitment of subjects was
achieved during hospitalization for a video-EEG examination by a neurologist and a
psychiatrist or a neuropsychologist. All practitioners had both expertise in PNES and
epileptology. The diagnosis was announced to each patient using a standardized explanation
according to a validated protocol approved by trained practitioners. After diagnosis, each
patient was offered a follow-up either to a private psychiatrist/psychologist or their

community mental health consultation center.

2.3. Collected data

Data were collected during structured clinical interviews at inclusion, 6, 12, 18 and 24-months
of follow-up by a psychiatrist and a neuropsychologist who filled in the validated

questionnaires.

2.1.1. Demographic data

We collected data on age at inclusion, sex, marital (living in couple or not) and professional
status (employed or not). The intellectual Quotient was evaluated using the fourth version of
the Wechsler Adult Intelligence Scale (WAIS-1V).

2.1.2. Seizures related data and follow-up

We collected data on the number of seizures within the past 6 months before the appointment,
the duration of the disease before the diagnosis (in months), and comorbid diagnosis of
epilepsy. To evaluate the evolution of PNES, we used data from the inclusion interview and
from the last attended follow-up interview. Indeed, to calculate the percentage of the
evolution of the number of seizures, we subtracted the number of seizures on the last attended
follow-up interview from the number of seizures at the inclusion interview, and reported it as
a percentage. It could be negative, meaning an augmentation of the frequency of seizures,

neutral meaning stability, or positive meaning a decrease of the frequency of seizures.
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2.1.3. Psychological data and follow up

We assess depression using the Montgomery-Asberg Depression Rating Scale (MADRS
threshold >15/60) (38), and anxiety with the Hamilton Anxiety Rating Scale (HAM-A scores:
no anxiety <17/56, mild anxiety 18-24/56, moderate anxiety 25-30/56, and severe anxiety
>31/56) (39). Dissociative tendency was evaluated with the Dissociative Experiences Scale
(DES threshold >25% meaning probable dissociative disorder) (40). Alexithymia was
measured with the Toronto Alexithymia Scale (TAS) (no alexithymia <51, possible
alexithymia 52-60, alexithymia >60) (41). We also collected the number of mental health
consultations through cross-referenced data from both patients and mental health caregivers.

2.1.4. Traumatic data

A systematic search for traumatic life events was conducted at baseline. We used the list of
traumatic life experiences from the Clinician Administered PTSD Scale (CAPS-4) for the
exploration of the trauma lifetime and the Childhood Trauma Questionnaire (CTQ). We
categorized traumatic experiences (sexual, physical, psychological/harassment, emotional and
illness/death of relative) by the time of occurrence: childhood, adulthood, and lifetime
(traumatic experiences both in childhood and adulthood). The diagnostic of PTSD is
according to DSM-IV criteria.

2.1.5. Statistical analysis

To evaluate the characteristics independently associated with the evolution of the number of
seizures, we used a multivariable linear regression analysis. This model was chosen to avoid
any loss of information due to categorisation. Variables included in the model were selected
according to expert evaluation. Missing values were treated by multiple imputation, with
m=100 imputations. P values <0.05 were considered significant. The statistical analysis was

performed using R version 3.5.2 (www.R-project.org).
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3. RESULTS

We initially included 107 patients in our study but only 88 attended at least two follow-up
visits. Three patients had missing data for more than 50% of the variables and we not

included in the analysis. At the end, 85 subjects were included in the present study.

A majority (55.1%) of patients completed the 24-months follow-up protocol, 17.8% attended
only the initial interview, 8.4% stopped after 6 months, 9.3% after 12 months, and 9.3% after
18 months follow-up.

The results of the explicative data of the evolution of the number of seizures are summarized
in Table 1. The dissociation tendency according to the DES was significantly positively
correlated with the percentage of evolution of the number of seizures (10.5, CI[4.006 -
16.993], p<0.002), meaning that dissociation tendency was linked to an increased number of
seizures during time. On the contrary, PTSD was significantly negatively correlated to the
percentage of evolution of the number of seizures (-201.524, CI[-382.095 - -20.952],
p<0.029), meaning that a diagnosis of PTSD at inclusion was linked to a decrease of the
number of seizures. No correlations were found in terms of demographics,
psychopathological data and the traumatic status. We did not find either any statistical
difference of the implication in mental health follow-up between patients with or without
initial PTSD (in PTSD 82% started a follow-up and in no-PTSD 88%, p=0.53).
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Table 1. Multivariate linear regression analysis explaining the percentage of seizures

evolution (in percentages)

Variable B (Cl 95%) p value
Demographic data
Age at the inclusion -0.69 (-8.955 - 7.576) 0,868
Sex 77.746 (-157.471 - 312.962) 0,511
Living in couple 124.305 (-55.709 - 304.319) 0,173
Employed -136.327 (-327.941 - 55.286) 0,16
Intellectual quotient :
WAIS-IV -1.607 (-8.44 - 5.227) 0,639
Seizure related data and
follow-up data
puration of the disease 1.028 (-8.497 - 10.552) 0,83
evolution
Associated epilepsy 61.929 (-102.259 - 226.118) 0,454
Psychological data and follow-
up data
Depression (MADRS) 5.619 (-4.932 - 16.169) 0,292
Anxiety (HAM-A) -6.002 (-17.391 - 5.388) 0,297
Dissociation (DES) 10.5 (4.006 - 16.993) 0,002
Alexithymia (TAS) -7.186 (-17.037 - 2.664) 0,149
Number of mental health
consultations/ 24months -1.49 (-5.489 - 2.509) 0,46
Traumatic data
PTSD -201.524 (-382.095 - -20.952) 0,029
Childhood trauma history 41.414 (-272.641 - 355.469) 0,72
Adulthood trauma history 111.365 (-237.727 - 460.457) 0,72
Lifetime trauma history -133.759 (-425.638 - 158.121) 0,72
Sexual abuse (childhood) 74.274 (-130.951 - 279.499) 0,86
Sexual abuse (adulthood) 72.105 (-282.451 - 426.661) 0,86
Sexual abuse (lifetime) 35.112 (-288.817 - 359.042) 0,86
Emotional abuse in 2.745 (-13.625 - 19.115) 0,739

childhood

WAIS: Wechsler Adult Intelligence Scale; QOLI-31: Quality of Life in Epilepsy Inventory; MADRS:
Montgomery-Asberg Depression Rating Scale; HAM-A: Hamilton Anxiety Rating Scale; DES: Dissociative
Experiences Scale; TAS: Toronto Alexithymia Scale; CTQ: Childhood Trauma Questionnaire; PTSD: post-

traumatic stress disorder.
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4. DiIscussION

The purpose of our study was to identify the predictive factors of the evolution of the number
of seizures among patients followed during 24 months. Our main result is that the evolution of
the number of seizures was statistically associated with traumatic dimensions. Dissociation
was related to more pejorative evolution of the number of seizures but, surprisingly, a

diagnostic of PTSD was associated with decreased number of seizures.

In our prospective study, high dissociation tendency was associated with an increased number
of seizures over time. Dissociation is frequently discussed in PNES literature, and there is still
ongoing debate about the role of this dimension: is it a stigma of trauma, a precursor of
seizures, a kind of expression or a deficient coping strategy when facing extreme emotional
situations? (22) PNES are classified as dissociative disorders according to the current
international classification (ICM-11)(42). It would be a kind of sensorimotor expression in
response of a trigger factor of a traumatic experience according to one of the theories
explained by Brown et al. (26). In their retrospective cohort, Reuber et al. found that low
dissociation and somatization scores were associated with better outcomes in PNES patients
(37). They suggested that patients with lower tendency to avoid difficult situations by
derealization or depersonalization or by turning them into unexplained somatic symptoms,
have better chances of stopping seizures. Our prospective study confirms this result. It
assumes that dissociation tendency leads to poorer outcomes regarding the seizure frequency.
One explanation may be that this psychopathological dimension is difficult to grasp for
patients and even caregivers. For patients, this dissociative tendency, or disconnection from
reality, can lead to a less lucid view of the negative impacts of PNES on their life and a less
awareness of the need to initiate psychotherapy. For caregivers, dissociative disorders are
generally under-diagnosed and under-treated (43,44). Non-specialized psychiatrists or
psychologists may feel helpless to offer care adapted to this somewhat disconcerting

psychopathological dimension.

The second result of our study is that a diagnosis of PTSD at inclusion was associated with
reduced number of seizures over time, but the type of trauma does not influence the prognosis
of the seizures. Surprisingly, PTSD is not correlated in the same way than dissociation. As far
as we know, this was not found in previous studies. Several hypotheses might be raised. It is
often difficult for trauma patients to understand the link between their past traumatic

experiences and their PNES. But many patients are able to link their traumatic experiences
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with symptoms of intrusion, avoidance or hypervigilance. The diagnosis of PTSD could be a
clear link of understanding that would facilitate the acceptance of the PNES diagnosis and
consequently could improve the number of seizures. Moreover, many of these patients
received a mental health follow-up as well as those without PTSD. But the diagnosis of PTSD
Is a much better known pathology, with a therapeutic approach identified for psychiatrists and
psychologists. This hypothesis, around the better understanding and greater involvement in
the treatment of PNES by patients and professionals in the case of associated PTSD, deserves
to be explored in a specific study. In this study, the diagnosis of PTSD was made according to
the criteria of DSM-IV and not DSM-5 and therefore without discrimination between PTSD
subtypes, with or without dissociative syndrome. It may be worth considering in further
studies. It has already been suggested that PNES could be an expression of complex PTSD
with a strong dissociative dimension (25). Would patients with simple PTSD without
dissociative symptoms have a better prognosis than those with PTSD with a high prevalence
of dissociative symptoms?

We did not find any impact of the duration of the disease, the number of mental health
consultations or the comorbid epilepsy on the evolution of the number of seizures. Walczal et
al. already found that the existence of epileptic seizure and the psychotherapeutic visits were
not associated with the persistence of PNES, but they found a correlation with long duration
of disease (45). In contrary, Duran et al. (32) found an association of PNES outcome and

comorbid epilepsy.

One limitation of our study might be the small sample size. Another is the use of the number
of seizures to measure the evolution of PNES. Indeed, it is a controversial tool, although
widely used due to its ease of collection and comparison along the follow-up. Above all, it is
important to remember that there is a strong heterogenic profile of patients with PNES and
that our results should be treated with caution. According to Fiszman et al., PNES would be
an expression of PTSD in some subgroups of patients (19). Our multivariate model of
understanding the number of seizures does not allow us to take into account a particular type

of patients with a particularly pejorative evolution or specific individual circumstances.

To sum up, we have shown that dissociation was related to a more pejorative evolution of the
number of seizures while PTSD diagnosis was associated with a decreased number of
seizures. It is therefore essential to improve detection and treatment of post-traumatic

dissociation. Further studies need to pursue the investigation of the impact of dissociation and
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traumatism on PNES in order to improve the understanding of the mechanisms underlying
and adapt the proposal of care. Complementary studies are therefore essential to verify that
our results are replicable and to better identify the profiles of good or bad prognosis in terms

of the number of seizures.
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PARTIE I11: ORIGINAL ARTICLE. (ENGLISH VERSION) (MG)

EXPLANATORY FACTORS OF QUALITY OF LIFE IN PSYCHOGENIC NON-

EPILEPTIC SEIZURE

1. INTRODUCTION

Psychogenic non-epileptic seizures (PNES) are experiences of paroxysmal episodes with
varying combinations of motor, sensory, emotional signs and impairment of consciousness
(16). They are primarily suggestive of epileptic seizures (46). The PNES diagnosis is
confirmed by the absence of an ictal cerebral electrical activity on video-EEG, which is the
gold-standard examination (16). This is a chronic disorder relatively unfamiliar to the medical
community (4). Psychological origin is suspected and PNES are classified into conversive
disorders as convulsions in functional neurological symptoms according to the DSM-5
(Diagnostic and Statistical Manual of Mental Health 5" Revision) (47). In ICD-11
(International Classification of Disease 11™ Revision), it is recognised as an acute dissociation

disorder with neurological symptoms (42).

Prevalence of PNES is estimated at 33/100,000, and the incidence at 4.9/100,000/year (49).
These seizures are found in one in five patients with a diagnosis of treatment resistant
epilepsy (5,50). Durant et al. found that fewer than 40% of newly diagnosed adults became
seizure-free within 5 years after diagnosis (32). PNES can lead to poor outcome and
significant functional handicap (32). Studies have shown that quality of life (QoL) of patients
with PNES is lower than those with epilepsy (51-53). A previous study showed that
interpersonal factors (avoidance coping strategy or unsupportive family environment) and
psychological factors (depression, anxiety, and dissociation tendencies) were responsible of a
drop of the QoL in patients with PNES (14). According to Boesten et al., PNES patients with

a history of trauma have a lower QoL than others (28).

The purpose of this study was to identify explicative factors of QoL in patients with PNES at
the time of diagnosis and to seek factors linked to the positive evolution of the QoL during

follow up (maximum 24 months).
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2. METHODS

2.1. Population

This study used the data collected from the prospective multicentric trial EDUQ-CPNE study
from January 2014 to July 2019, in 4 French neurologic departments of university hospitals
(Dijon, Nancy, Reims, and Tours). All participants gave their written informed consent
(Agreement of the French Ethics Committee: 2012-A01580-43).

For the present study, the inclusion criteria were subjects over 18 years of age who have
experienced at least 3 months of seizures. The diagnosis of PNES has been confirmed by
video-EEG. For each participant, the recruitment was performed by a neurologist and a
psychiatrist or a neuropsychologist with expertise in epilepsy and PNES. For all subjects, the
diagnosis announcement was made according to the standardized and validated protocol by

trained practitioners (35).

2.2.Collection data

The data were collected by a neurologist, a psychiatrist, or a neuropsychologist during
systematic interviews at inclusion, and follow-up visits at 6, 12, 18 and 24 months.

Standardized evaluation and validated scales were filled out for every interview.

2.2.1. Quality of life data:

We evaluated the QoL every 6 months using two validated scales, one generic (SF-36) and
one specific (QOLIE-31). We defined initial QoL as the quality of life at the time of diagnosis
before initiating psychological care. We used the general score of physical and mental QoL
according to the SF-36 which is the most commonly used scale (54). We also chose the
overall QoL from the 7 dimensions of the QOLIE-31. Scores of the QOLIE-31 are reported as

a percentage of the maximum score, with higher scores indicating a better QoL (55).

Positive evolution of the QoL was considered by a positive evolution of the overall quality of
life in QOLIE-31. This positive evolution of QoL was defined by the positive difference at the

last intended interview and at the inclusion.

2.2.2. Sociodemographic data:

We collected the age at inclusion, sex, the number of years of education, active or non-active

professional status, marital status, intelligence quotient (I1Q) value of the patient.
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2.2.3. Clinical PNES data:

We collected the co-occurrence of epilepsy, the duration of the illness since the beginning of
the PNES (years) and the delay of diagnosis (months). We collected the number of seizures
that occurred in the 6 months prior to the interview. The evolution percentage of the number
of seizures was defined by the difference between the number of seizures at the last interview

and at the inclusion reduced in percentage.

2.2.4. Psychopathologic data:

Level of depression was assessed by Montgomery-Asberg Depression Rating Scale
(MADRS), which defined depression for scores greater than or equal to 15 out of 60 (38).
Anxiety level was assessed using Hamilton Anxiety Rating Scale (HAM-A). Scores below 17
out of 56 indicate mild anxiety, between 18 and 24 mild to moderate severity and between 25
and 30 moderate to severe anxiety and greater than 31 severe anxiety (39). Alexithymia was
measured according to the Toronto Alexithymia Scale (TAS) (56). Below 51, there is no
alexithymia, between 52 to 60, alexithymia is possible, and alexithymia is certain for score
above 60. We assessed the dissociation tendency using the Dissociative Experience Scale
(DES) (57). It evaluates the frequency of different experiences of dissociation. When the

score is greater than or equal to 25%, the diagnosis of a dissociative disorder is likely.

2.2.5. Traumatic data:

Trauma history in childhood was explored through the Childhood Trauma Questionnaire
(CTQ), which investigates forms of sexual, physical, and emotional abuse or neglect in
childhood. Through detailed questioning, we also screened for a traumatic sexual,
psychological/emotional, and physical events that have occurred in adulthood. The list of
traumatic life events from the Clinician Administered PTSD Scale (CAPS-4) was used to
explore the trauma lifetime. Post-traumatic stress disorder (PTSD) was diagnosed using the
DSM-1V criteria. The history of traumatic event was categorized by the time of occurrence:
childhood trauma, adulthood trauma and lifetime trauma (traumatic event occurring both in
childhood and adulthood).

2.2.6. Mental health care consultations

After the diagnosis, the patients were referred to a psychological follow-up either to their

community mental health consultation centre or to a private psychiatrist/psychologist.
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Clinicians had varying levels of experience and knowledge of PNES, reflecting current real-
life practice. A leaflet was sent to the mental health caregivers to inform them about PNES

and the therapeutic possibilities to ensure a minimum knowledge of the disorder.

The number of mental health consultations of each patient was collected through cross-
referenced data from both mental health caregivers and patients.

2.3.Statistical analysis

Continuous variables were presented with means and standard deviations (SD) or with

medians and the interquartile range.

Variables associated with Quality of Life (QOLIE-31 score) at the beginning of follow-up
were investigated by univariate linear regression analysis. To eliminate confounding, a
multiple linear regression was performed to explain the variations in QOLIE-31 according to
selected predictors. The predictors included in the analysis were selected according to their

clinical relevance based on expert review.

The characteristics related to a positive evolution of quality of life were investigated using a
multivariable logistic regression analysis. Missing values in the multivariable models were
treated with multiple imputation, with m=100 imputations. P values<0.05 were considered
statistically significant. The analysis was performed using R version 3.5.2 (www.R-

project.org).
3. RESULTS

3.1. Population:

Among the 107 patients at inclusion, there was 75.7% of women (n=81). The mean age was
33.7 years (range 18-58 years), and 22.4% (n=24) had an Intellectual Quotient (1Q) under or
equal to 70, which defines them as having an intellectual disability. On average, patients have
11.3 years of education after their first year of elementary school. At the time of the
diagnosis, 37.4% (n=40) were employed, 83.2% (n=89) had experienced at least one
traumatic event in their life. At baseline, patients had an average of 130.3 seizures over 6

months (>20 per month).
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Not all patients followed the 24 months protocol: 17.8% patients attended only the initial
interview, 8.4% stopped after 6 months, 9.3% after 12 months, and 9.3% after 18 months.
Finally, 55.1% (n=59) patients completed the 24 months follow-up protocol.
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Figure 1. Evolution of the number of patients during follow-up.

3.2. Explanatory factors of quality of life at the time of diagnosis

e Sociodemographic data:

According to our findings, the quality of life of patients with PNES was not influenced by the
sex at the time of diagnosis.

We found a significant correlation between age at diagnosis and poorer QoL using physical
SF-36 (p=0.001), but not according to QOLIE-31 or mental SF-36. We found a statistical
positive association between the QoL and the IQ value according the physical SF-36
(p=0.038) (Table 1).

In multivariate analysis, the association between poorer QoL and age at diagnosis (p=0.023),
and better QoL and 1Q value (p=0.002) persisted according to physical SF-36. The older the
person was at the time of PNES diagnosis, the poorer the QoL. While, the higher the 1Q the
better the QoL (Table 2).

e Clinical PNES data:

We found no significant association between the number of seizures in the past 6 months and

the QoL at the time of diagnosis. Having co-occurred epilepsy did not influence the QoL.
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e Psychopathological data:

Regardless the scales of quality of life (“overall QoL” dimension of QOLIE-31 and mental
and physical SF-36) used: significant association is found between QoL and depression using
MADRS score (p<0.001), anxiety according to HAM-A score (p<0.001), dissociation using
DES score (p<0.005) and alexithymia score (p<0.001) (Table 1).

In a multivariate analysis of the same variables, only MADRS was still significantly
associated with poorer QoL using QOLIE-31 (-0.863, CI [-1.382 - -0.345], p=0.001) and
mental SF-36 (-0.639, CI [-1.127 - -0.152], p=0.011). Mental and Physical SF-36 showed
significant association with anxiety using HAM-A (respectively -0.783, CI [-1.358 - -0.208],
p=0.008 and -1.012, CI [-1.56 - -0.463], p=<0.001) (Table 2).

e Traumatic data:

Using SF-36, we found a significant association between diagnosis of PTSD (mental SF-
36: p=0.003, physical SF-36: p=0.037) and poorer QoL. Negative correlation was found
between QoL and emotional abuse (p=0.006) using the mental SF-36, but not in physical
dimension. This means that the more emotional abuse there is, the worse the QoL is. No
relation was found using “overall QoL” dimension of QOLIE-31 for traumatic data. There
was no statistical association between the QoL and the period of life when the trauma

occurred.
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Table 1. Associated factors of quality of life at inclusion (univariate analysis).

“Overall QoL” dimension

of QOLIE-31 Mental SF-36 Physical SF-36
Variable B (Cl95%) p value B (Cl 95%) p value B (Cl195%) p value
Sociodemographic
. . -0.096 -0.287 -0.572
Age at inclusion (-0.428 - 0.236) 0.566 (-0.66 - 0.085) 0.129 (-0.888 - -0.256) 0.001
3.107
0.762 -4.936
Sex (12221) 0317 1 (10002-11505 9889 | (14452-4579) 0308
0.061 -0.029 0.285
1Q (WAIS-IV) -0195-0318) 8% | (o0345-0287) O%* | (0o016-0553) 0038
Clinical
Number of seizures among
0.005 0.006 0.002
6 months (-0006-0.016) O** | (oovs-0018) 9% | (0009-0013 0763
4.244
. . -0.929 2.186
Associated epilepsy (1235;2) 0.326 (-10.633 - 8.776) 0.85 (-6.427 - 10.8) 0.616
Psychopathological
-1
-1.413 -0.692
MADRS (-é.?éii)- - <0001 | (j1781--10ay <0001 | (1o77-0307) 000
-0.755
-1.514 -1.055
HAM-A (-%).é&'é;)- - <0.001 (-1.9--1129) <0001 | (4434 0676) <0001
-0.423
-0.776 -0.447
DES (((’)71%% © 0004 T (0770474 <0001 | (0733-.0161) 0002
-0.627
-0.977 -0.598
TAS ('%'zgg)' T 0001 T (aap-0612) 0001 | (0oaq--0251) 0001
Traumatic
-5.915
-13.838 -8.774
PTSD ('24433‘)1 i 0163 | (2086--4815 0003 | (17019--0508) O0%
-2.177
. -6.752 2.597
Childhood trauma (1115431%3;- 0.752 (-22.173 - 8.669) 0.387 (-11.17 - 16.365) 0.709
-11.95
-11.082 -11.67
Adulthood trauma (3186?% - 0.155 (-29.825 - 7.66) 0.244 (-28.403 - 5.064) 0.17
o -4.489 -8.945 -2.752
Lifetime trauma (1669-7.713) 047 | (22754-4864) 022 | (15081-9577) 069
Emotional abuse (CTQ) -0.436 -1.071 -0.003
(-1106-0233) 019 | (1825--0317) 0906 | (og08-0601) 099
. -0.1 -5.017 -2.885
Sexual abuse (childhood) (-8.995 - 8.795) 0.982 (-15.058 - 5.025) 0.324 (-11.829 - 6.06) 0.524
10.674
-2.712 11.989
Sexual abuse (adulthood) (ég.ggg)- 0.248 (-23.291 - 17.867) 0.794 (-6.342 - 30.32) 0.197
-1.588
e -10.042 -8.361
Sexual abuse (lifetime) (Eiii)— 0.854 (-29.27 - 9.186) 0.303 (-25.488 - 8.767) 0.335

1Q: Intellectual quotient by WAIS: Wechsler Adult Intelligence Scale; QOLI-31: Quality of Life in Epilepsy
Inventory ; SF-36: The Short Form (36) Health Survey; MADRS: Montgomery-Asberg Depression Rating Scale;
HAM-A: Hamilton Anxiety Rating Scale; DES: Dissociative Experiences Scale; TAS: Toronto Alexithymia
Scale ; CTQ : Childhood Trauma Questionnaire ; PTSD: Post-traumatic stress disorder according DSM-IV.
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Table 2. Associated factors of quality of life at inclusion (multivariate analysis, multiple

imputation, m=100).

“QOverall QoL” dimension of
QOLIE-31

Mental SF-36

Physical SF-36

Variable B (X195%) p value B (X195%) p value B (X195%) p value
Sociodemographic
. . -0.079 -0.031 -0.429
Age at inclusion 0.706 0.876 0.023
(-0.491 - 0.334) (-0.419 - 0.357) (-0.797 - -0.06)
9.11 0.006 5.068
Sex 0.109 0.999 0.313
(-2.085 - 20.306) (-10.543 - 10.556) (-4.87 - 15.005)
0.068 0.700 -0.14 0.392 0.475 0.002
1Q (WAIS-IV) (-0.285 - 0.421) ' (-0.463 - 0.184) ' (0.177 - 0.773) '
Clinical
i 0.003 0.002 -0.007
Number of seizures among 0.635 0.665 0.169
6 months (-0.008 - 0.014) (-0.008 - 0.012) (-0.016 - 0.003)
. . 3.18 -3.843 4.09
Associated epilepsy 0.472 0.356 0.294
(-5.579 - 11.94) (-12.075 - 4.389) (-3.607 - 11.786)
Psychopathological
-0.863 -0.639 -0.029
MADRS 0.001 0.011 0.903
(-1.382 - -0.345) (-1.127 - -0.152) (-0.497 - 0.44)
-0.056 -0.783 -1.012
HAM-A 0.855 0.008 <0.001
(-0.669 - 0.556) (-1.358 - -0.208) (-1.56 - -0.463)
-0.151 -0.31 -0.249
DES 0.372 0.053 0.101
(-0.484 - 0.183) (-0.623 - 0.004) (-0.547 - 0.05)
-0.272 -0.34 -0.01
TAS 0.257 0.130 0.964
(-0.745 - 0.202) (-0.782 - 0.102) (-0.431-0.412)
Traumatic
3.967 -1.564 4.269
PTSD 0.415 0.733 0.330
(-5.662 - 13.596) (-10.641 - 7.513) (-4.39 - 12.928)
. 2.907 10.933 7.255
Childhood trauma 0.711 0.139 0.309
(-12.615 - 18.43) (-3.639 - 25.505) (-6.852 - 21.363)
-11.451 -3.864 -9.996
Adulthood trauma 0.170 0.623 0.189
(-27.912 - 5.011) (-19.444 - 11.715) (-25.007 - 5.016)
-0.527 8.604 2.261
Lifetime trauma (-14.853 - 0.942 0.208 0.730
(-4.871 - 22.079) (-10.716 - 15.238)
13.799)
. 0.307 -0.306 0.685
Emotional abuse (CTQ) 0.466 0.429 0.063
(-0.526 - 1.139) (-1.07 - 0.459) (-0.039 - 1.409)
. -1.285 -2.012 -7.662
Sexual abuse (childhood) 0.805 0.678 0.098
(-11.588 - 9.019) (-11.621 - 7.598) (-16.762 - 1.438)
7.089 -7.384 8.569
Sexual abuse (adulthood) (-11.005 - 0.438 0.392 0.301
(-24.449 - 9.68) (-7.818 - 24.957)
25.184)
1.871 -2.269 -8.342
Sexual abuse (lifetime) 838 0.790 0.311

(-16.268 - 20.01)

(-19.15 - 14.613)

(-24.626 - 7.942)

1Q: Intellectual quotient by WAIS: Wechsler Adult Intelligence Scale; QOLI-31: Quality of Life in Epilepsy
Inventory ; SF-36: The Short Form (36) Health Survey; MADRS: Montgomery-Asberg Depression Rating Scale;
HAM-A: Hamilton Anxiety Rating Scale; DES: Dissociative Experiences Scale; TAS: Toronto Alexithymia
Scale ; CTQ : Childhood Trauma Questionnaire ; PTSD: Post-traumatic stress disorder according DSM-IV.
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3.3. Factors influencing positively the evolution of the QoL according to
QOLIE-31

A total of 88 patients among the 107 included patients attended at least two follow-up
interviews. A majority (n=53, 60%) improved their QoL according to the score “overall
quality of life” of QOLIE-31. The mean of the positive QoL evolution was 27.7 and the
median 26.2 (SD=18.2; Q1=12.5; Q4=82.5) (Table 3).

e Sociodemographic data:

The sex, the family and professional status did not show any significant association with the
positive evolution of the QoL during the two years follow-up.

e Clinical PNES data:

We found no statistical association of the evolution of the QoL with the number of seizures at

the beginning of the follow-up, the duration of the disease or the delay of diagnosis.

e Psychopathological data:

We found no statistical influence of the depression using MADRS, anxiety using HAM-A,
alexithymia using TAS and dissociation using DES on the evolution of the QoL.

e Traumatic data:

According to our findings, the evolution of the QoL was not significantly associated with

PTSD, neither with history of emotional nor sexual abuse in childhood.

e Mental health follow-up

We found a significant association between the number of mental health consultations and the
positive evolution of QoL (p=0,02). The more mental health consultations the subject
received, the greater the QoL appeared with a multivariate Odds Ratio at 1.041 (Cl 95%,
1.006 - 1.076) per additional consultation.
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Table 3. Factors influencing positively QoL (overall QoL using QOLIE-31) (multivariate

analysis).
Variable Odds Ratio (OR) (Cl 95%o) p value
Sociodemographic
Sex 0.552 (0.191 — 1.556) 0.26
Family status 0.421 (0.146 - 1.209) 0.11
Professional status 2.207 (0.725 - 6.726) 0.16
Clinical
Nu_mber_of seizures among 6 months 1.001 (0.999  1.005) 0.37
at inclusion
Duration of disease (years) 1.008 (0.925 - 1.097) 0.86
Diagnosis delay (month) 0.999 (0.991 - 1.007) 0.81
Number of psychological 1.041 (1.006 - 1.076) 0.02
counselling during follow-up
Psychopathological
MADRS 1.034 (0.973 - 1.103) 0.29
HAM-A 0.980 (0.919 — 1.044) 0.53
DES 1.009 (0.972 - 1.051) 0.65
TAS 1.001 (0.950 — 1.054) 0.95
Traumatic
PTSD 0.714 (0.264 — 1.891) 0.5
Emotional abuse (CTQ) 1.181 (0.431 - 3.235) 0.74
Sexual abuse (CTQ) 1.261 (0.436 - 3.644) 0.66

QOLI-31: Quality of Life in Epilepsy Inventory; MADRS: Montgomery-Asberg Depression Rating Scale;
HAM-A: Hamilton Anxiety Rating Scale; DES: Dissociative Experiences Scale; TAS: Toronto Alexithymia
Scale ; CTQ : Childhood Trauma Questionnaire ; PTSD: Post-traumatic stress disorder according to DSM-IV.
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4. DISCUSSION

4.1. Explanatory factors of quality of life at the time of diagnosis

Our study confirms that psychological dimensions, such as depression, anxiety, alexithymia,
and traumatic dimension such dissociation and PTSD, explain at least partially the drop in
QoL at the time of the diagnosis on patients with PNES. We did not find a link with the

frequency of seizures.

These results are consistent with previously published studies. Healthy population is also
sensitive to the impact of psychological comorbidities on QoL. The study of Brenes recruited
919 incoming patients from 2 university-affiliated primary care offices (58). It showed that
depression and anxiety symptoms significantly impair work functioning, social functioning,
and alter all domains of QoLin healthy population. Diprose et al. found rates of psychiatric
comorbidities (particularly depression, anxiety, personality disorder and PTSD) ranging from
53% to 100% in patients with PNES, which is higher than in patients with epilepsy (59). Even
compared with mild-major depression disorder, PNES patients show an over-representation of
depression, anxiety, alexithymia, and somatoform dissociation (60). Due to their high
frequency in PNES, it is important to assess the impact of mental health disorder on health
and functioning. Rawling et al. reported a predictive power of psychological distress on QoL
of patients with PNES (61). In this study, 45 subjects with PNES and 62 patients with
epilepsy were recruited from outpatient neurology clinics in a hospital in United Kingdom
and from membership-led organizations for individuals who experience seizures. According
to the study, patients with PNES reported lower QoL, scored higher on measures of
depression and anxiety, and considered their condition as more threatening than patients with
epilepsy. A systematic review was conducted across 14 articles (14). It represents a total of
538 individuals with PNES, with generally small sample size across the studies. Their results
also stated that interpersonal and psychological factors, such as depression, anxiety, and
dissociation, were negatively correlated with QoL in PNES. Beyond the direct consequences
of PNES, our results recall the responsibility of psychological comorbidities in the alteration
of patients functioning. The added consequences of depression and anxiety must be treated as

a priority to improve the QoL of the patients with PNES.

Alexithymia is also linked to a drop of QoL in univariate analysis with each QoL
measurement tool in our study. This relationship was also found in previous studies. Wolf et

al. showed that alexithymia impacts QoL in both epilepsy and PNES (51). Alexithymia is the
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difficulty in analysing, recognizing and verbally describing emotional state (62). The majority
of PNES explanatory models or of somatoform disorders involves the alteration of emotion
regulation (28). Alexithymic individuals present a cognitive limitation to understand and
regulate their emotions, that can lead them to focus on the body sensations accompanying
intense emotions (63). This misattribution of emotional states as physical phenomena could
increase the tendency to exhibit somatic symptoms without an identifiable organic lesion to
avoid painful or unendurable emotion (64). Koelen et al. examined the association between
two insecure attachment strategies (deactivation or hyperactivation strategies) and two types
of alexithymia in a sample of 128 patients with somatoform disorders (62). They
distinguished two types of alexithymia: cognitive alexithymia (inability to differentiate or
verbalize emotions, difficulty to identify distinct emotions) and affective alexithymia which
refers to a reduced ability to experience emotional feelings and a diminished fantasy life.
They showed that alexithymia affects interpersonal functioning by impairing the capacities to
feel empathy or to take the perspective of others and by altering the understanding of social
causality. Martino et al. hypothesized that anxiety status may lead to develop alexithymia
(60). Alexithymia seems to be an interesting therapeutic target for patients with PNES. The
understanding, acceptance and verbalization of emotional states might reduce the tendency to
express emotional distress through somatoform symptoms and probably improve QoL.

Furthermore, dissociation tendencies are related to the drop of QoL at the time of diagnosis
according to ours results. We likewise found a significant negative correlation between PTSD
diagnosis and QoL according to the mental and physical dimensions of SF-36. These results
are consistent with the literature (28). Dissociation cannot be considered having the same link
with PNES as others psychological comorbidities. The dissociation tendency seems to
participate to the mechanism underlying PNES development and perpetuation. In another
study, psychological trauma and dissociation have been identified as predominant risks
factors for PNES development (5). Thus, dissociation is a mechanism referring to a loss or
altered integration of the continuity of the experience of the self (8). This theory does not
explain the disease development for all patients with PNES. According to Reuber et al.,
dissociation does not appear as an independent factor for all PNES’ patients (65). Dissociation
is one of the defence mechanism that is typically used to alleviate anxiety deriving from
traumatic events (66).Studies showed that most of the patients with PNES have experienced
traumatic events. According to Myers et al., patients with PNES report higher rates of traumas
than patients suffering of intractable epilepsy (23). Patients with PNES who experienced
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traumatic events, especially in childhood, show more dissociative experiences and more
psychiatric comorbidities (depression and anxiety) than those without traumatic experiences
(25,67). Selkirk et al. also found that the clinical presentation of PNES among patients who
reported sexual abuse was different than those who did not (68). According to their study,
PNES patients reporting sexual abuse were more likely to present “convulsive” seizures, more
severe and with emotional triggers, prodromes or flashbacks than patients without sexual
abuse experience. Because of its clinical and comorbidity outcomes which are known to have
an impact on the QoL, it appears consistent that having a history of trauma lead to a severe
drop of QoL. As a matter of fact, PNES patients with a history of trauma have a lower QoL
that those without according to Boesten and al. (28). Surprisingly, in our study, history of
trauma (emotional or sexual) event or abuse does not show any significant association with
the QoL. This might mean that the type of trauma does not have a determinant influence on
QoL whereas the development of PTSD and high dissociation does. Our results confirm the
necessity for clinicians to seek out the occurrence of trauma in patients’ life history. We also
suggest that identifying high dissociation tendency and the development of constituted PTSD
in patients with PNES is paramount. Psychotherapy focused on these conditions could

improve QoL and reduce perceived functional impairment.

4.2. Factors influencing positively the evolution of the QoL according to
QOLIE-31

After identifying the factors that explain QoL at the time of diagnosis, we investigated
whether these factors could be predictive of positive changes in patient QoL. The difficulty
lies in the fact that patients with PNES are reluctant to adhere to care. In our study, only
55.1% of the patients completed the 24 months follow-up protocol. A precedent study based
on the same population, found that the two main reasons for stopping follow-up were the lack
of interest and the sense of well-being (69).

In our study, we determined the evolution of the QoL by the difference between the overall
QoL score of the QOLIE-31 at the last interview intended by the patient and at the beginning
of the follow-up. We did not consider the fact that patients partially or totally attended the
interviews. The only variable that is significantly associated with positive evolution of QoL is
the number of mental health consultations during follow-up. According to the literature,
cognitive-behavioural therapy (CBT) is the most successful in PNES treatment. Most authors

have used seizure frequency as the variable to define the improvement in the disease.
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LaFrance et al. reported a 50% reduction in seizure frequency as well as seizure cessation in
more than 50% of patients with PNES who used CBT (70). They also found significant
improvement on QoL, family functioning and psychological functioning in a short-term
treatment. Another study of Myers et al. confirmed that prolonged exposure therapy, which is
a cognitive-behavioural approach, is effective in reducing the seizure frequency and improve
psychological symptoms for patients with a dual diagnosis of PNES and PTSD (71). As we
have seen, previous studies in their secondary outcomes have shown a positive impact of
psychotherapy on the QoL in PNES. Our findings show that even with non-specific
psychotherapy, QoL improves. We suggest that the mental health follow-up might be a path
to improve the subjective impression of illness and to reduce the alteration of the QoL for
patients with high rates of psychological comorbidities or history of traumatic events. Studies
showed that non-specific psychotherapy may lead to reduce psychiatric symptoms, accelerate
natural healing processes, and improve life functioning in multiple psychiatric disorders such
as depression, anxiety or PTSD (72,73). As there is no single mechanism that leads to a
disorder, a treatment might work for multiple reasons and patients in the same treatment could
respond for different reasons (74). In our study, patients with the lower QoL are those with
important psychological comorbidities. It might be possible that the link between the
improvement of the QoL and the number of mental health consultations was due to the

effectiveness of psychotherapy on comorbidities rather than its effects on PNES.

In our study, according to Physical SF-36, older age at diagnosis is associated with lower QoL
and higher 1Q is correlated with better QoL. In the same way, Reuber et al. suggested that
patients with greater educational attainments and younger onset of PNES have better
outcomes regarding seizure frequency and individual dependence (37). Our results suggest
that age at diagnosis and 1Q influence clinical factors of seizures and functional dimension.
We did not find any significant influence of demographic data such as family, or professional
status, neither of the psychopathological comorbidities (depression, anxiety, traumatic history,
and alexithymia), the duration of the disease or the diagnosis delay on the evolution of the
QoL. Another study found relevant that the delay of diagnosis is related with a drop of QoL
(5). This might means that the delay of diagnosis has an impact on the QoL at the time of the
diagnosis because of medical and therapeutic wandering during an average delay of 5 to 7
years before the PNES has been identified (5) but it does not seem to have any prognostic

value for the evolution of QoL over time.
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A strength of our study is the use of two different scales to evaluate QoL whereas many
studies only focus on one. Most of them used QOLIE-31, as others only used SF-36 (60). SF-
36 is a generic tool suitable for general population (75) whereas QOLIE-31 is a QoL
measurement tool specific to epilepsy and has been adapted to population suffering from
PNES (55). Because of these specificities, it seems interesting to explore both scales. One
limitation of our report lies in the small sample size. Additionally, we used the number of
mental health consultations without knowing the orientation of the proposed therapy
(medication, CBT, or other psychological therapy). The QoL is a complex data for
exploitation during studies because it is multidimensional. The choice to include the positive
evolution of the QoL on the “overall quality of life” dimension of QOLIE-31 is arbitrary and
can be a source of bias and criticism but it is an exploratory study that should be confirmed.
Moreover, the fact that all the patients were not followed over the same duration is also a

source of bias but was intended to get closer to the follow-up in real life.

5. CONCLUSION

This study finds that QoL at the time of diagnosis is mainly associated with psychiatric
comorbidities (depression, anxiety, alexithymia, and dissociation). The detection of
dissociation and past traumatic events is relevant to predict the risk of lower functioning. A
mental health follow-up appears to be the principal factor to improve the QoL over time. This
study suggests, as in others studies (67), that there is an important heterogeneity of profiles
among PNES patients. Research should focus on identifying subgroups of patients and
studying their specific explanatory factors of QoL, their specificities and needs to adapt
treatment accordingly. The different therapies used have to be studied to determine their
mechanisms, their effectiveness and to adapt the care to the specificities of patients with
PNES.
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PARTIE IV : DISCUSSION ET PERSPECTIVES (LG ET MG)

1. DE L’IMPORTANCE DU DIAGNOSTIC

Les CNEP sont une pathologie dont la compréhension est encore trés limitée malgré la

multitude d’études sur le sujet (4).

Ainsi que nous 1’évoquions en introduction, il n’est pas aisé de poser le diagnostic de
CNEP. La clinique trés hétérogéne d’un patient a 1’autre (16), les manifestations faisant
évoquer de prime abord des crises d’épilepsie (50), la méconnaissance de la pathologie par les
professionnels de santé meéne a des errances et des méprises (4). Ainsi, le délai diagnostic des
CNEP est en moyenne de 7,2 années apres les premiers symptdomes (50). Pendant cette
période, les patients sont souvent considérés comme épileptiques. Cette errance diagnostique
conduit souvent a une prescription erronée de médicaments antiépileptiques, exposant les

patients a des effets indésirables non négligeables.

L’apparition de la vidéo-EEG dans le champ des outils diagnostiques a grandement
facilit¢ I’identification des CNEP parmi les patients se présentant pour des manifestations
convulsives a partir des années 1970. Les études ont mis en évidence le fait que
I’identification de la pathologie ne suffit pas a I’endiguer, 1’'un des points forts de la prise en
charge réside dans I’annonce diagnostic. Cette étape est primordiale tant il a été démontré
qu’elle influe sur le pronostic de la maladie (35). En effet, les CNEP ont un impact majeur
tant sur la qualité de vie que sur le fonctionnement psychique et social. C’est sur la réalité de
ce handicap fonctionnel que doit s’appuyer le praticien lors de I’annonce diagnostique pour
que les CNEP ne deviennent pas un « non-diagnostic ». Ce sont les neurologues, qui dans la
majorité des cas, font 1’annonce de la pathologie. Peu d’entre eux disposent de documents
explicatifs sur les CNEP a proposer aux patients, et bien peu encore par manque de
connaissances orientent les patients vers des sites spécialisés (1). Le diagnostic neurologique
doit s’accompagner d’une ¢évaluation psychologique et psychiatrique pour permettre
d’identifier chez le patient les facteurs prédisposant, déclenchant et perpétuant, ainsi que

proposer une prise en charge adaptée et spécifique (35).
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2. DESFACTEURS INFLUENGANT L’EVOLUTION DU NOMBRE DE CRISES

Globalement, les études s’accordent pour affirmer que le pronostique des CNEP est
médiocre. Ainsi, I’issue de cette pathologie est pour un tiers des patients la chronicisation des
crises, avec l’installation progressive d’un handicap social et fonctionnel important (33).
L’arrét des crises, qui ne concerne qu’un tiers des patients, se produit généralement au cours
de la premiére année apres 1’annonce diagnostic (30, 31). Beaucoup d’études utilisent le
nombre de crises comme déterminant de 1’évolution de la gravité de la pathologie. Cette
mesure présente les avantages suivants : facilité d’acces, reproductibilité au cours du temps,
caractére quantitatif (76). Cependant, la définition de la rémission apparait fluctuante d’une
étude a I’autre, pouvant aller de deux semaines a un an d’arrét des crises (76). De nombreux
facteurs prédisposant, précipitant et perpétuant sont connus pour étre associée aux CNEP. Les
recherches permettant leur identification et la compréhension de leur influence et leur
intégration dans la genése des troubles sont primordiales afin de déterminer des cibles

thérapeutiques et ainsi d’adapter le parcours de soins des patients.

Notre étude vient confirmer I’association entre la dissociation et le diagnostic de PTSD
avec le pourcentage d’évolution des crises. Des études ont mis en évidence des liens entre
I’expérience d’un traumatisme, le développement de mécanismes de dissociation pour faire
face a des situations de détresse émotionnelle et les CNEP (20,26). Selon nos résultats, plus
la tendance a la dissociation est importante, plus 1’évolution du nombre de crises tend a
augmenter. De facon étonnante, le diagnostic de TSPT est corrélé a une diminution du
nombre de crises. Plusieurs hypothéses peuvent étre évoquées. L’une d’elles est que le TSPT
est une pathologie mieux connue par la communauté médicale comparativement aux CNEP.
De plus, plusieurs études se sont intéressées aux thérapies indiquees dans le TSPT. Ces
connaissances permettent peut-étre de favoriser 1’adhésion au suivi des patients souffrant de
CNEP en cas de TSPT associé. De plus, le diagnostic de TSPT peut peut-étre permettre une
meilleure acceptation et compréhension des CNEP par les patients. A notre connaissance, nos
résultats concernant le TSPT n’ont pas été retrouvés dans d’autres études. Des recherches
futures sont nécessaires pour comprendre les liens qui existent entre TSPT, dissociation et
évolution des CNEP. S’agit-il de I’influence de sous-groupes de patients a 1’évolution
particuliérement péjorative ? Existe-t-il des biais de confusion que nous n’avons pas réussi a

identifier ?
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3. DESFACTEURS EXPLICATIFS DE LA QUALITE DE VIE DANS LES CNEP

La qualité de vie est un concept multidimensionnel qui englobe le bien-étre physique,
mental et social. La Medical Outcomes Study 36-item Short-Form Health Survey (SF-36) est
I’outil générique de mesure le plus utilisé pour évaluer la qualité de vie en population
générale (77). Cet autoquestionnaire est constitué de 36 items répartis en huit sous-échelles
explorant les dimensions physique et mentale de la qualité de vie. Ainsi, les sous-échelles
« activité physique », « limitations dues a 1’état physique », « douleurs physiques » et « santé
percue » se rapportent a la composante physique de la qualité de vie tandis que les sous-
échelles « vie et relations avec les autres », « santé psychique », « limitations dues a 1’état
psychique » et «vitalité » explorent la composante mentale (78). La Quality of Life in
Epilepsie (QOLIE-31) est une échelle spécifique d’évaluation de la qualité de vie qui a été
initialement créée pour les populations souffrant d’épilepsie (55). Elle a pu étre adaptée a
I’évaluation de la qualité de vie chez les patients souffrant de CNEP en remplacant le terme
« épilepsie » par « crise ». Elle est constituée de 7 sous-scores : « inquiétude par rapport aux
crises », «qualité de vie générale », « bien-étre émotionnel », «sensation de vitalité et
d’énergie », « mémoire/troubles cognitifs », «effets indésirables dus aux traitements
médicamenteux » et « fonctionnement social ». Ces deux outils ne permettent pas la mesure
d’un score global de qualité de vie ce qui oblige a en étudier des dimensions variées.

Les études ont montré que la qualité de vie des patients souffrant de CNEP était plus
altérée que celle les sujets souffrant d’épilepsie (5,79). Elles se sont ensuite employées a
rechercher les facteurs influencant la qualité de vie chez les patients souffrant de CNEP.
Ainsi, un age plus avancé au moment du diagnostic, une maladie évoluant depuis une plus
courte période de temps (80) et une perception de la pathologie comme plus sévére (61)
seraient associés avec une altération de la qualité de vie.

Notre seconde étude a recherché les facteurs explicatifs de la qualité de vie au moment du
diagnostic de CNEP. En accord avec les études précédentes, nous retrouvons une association
entre une qualité de vie altérée et des scores importants de dépression, anxiété, dissociation et
alexithymie (14). Ces comorbidités (en particulier la dépression et I’anxiété) sont
surreprésentées chez les patients souffrant de CNEP (81,82). En raison de leur fréquence et de
leur impact démontré sur le fonctionnement des patients, leur prise en charge est
indispensable. Notre seconde étude retrouve une association entre le nombre de consultations
psychiatriques et 1’amélioration de la qualité de vie au cours du temps. Apres le diagnostic,

une orientation vers un suivi psychologique a été proposée a chaque patient de 1’¢tude. Ils
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avaient ainsi la liberté de consulter aupres de leur Centre Médico-Psychologique de secteur ou
aupres de professionnels libéraux (psychiatre/psychologue). Les professionnels avaient, ainsi,
des connaissances variables sur les troubles et les stratégies thérapeutiques proposées
n’étaient pas uniformisées ce qui permet d’avoir une bonne représentation de la réalit¢ de
I’offre de soins pour ces patients. Notre étude ne nous permet pas de conclure concernant les
stratégies psychothérapiques et thérapeutiques les plus adaptées aux troubles. D’autres études
se sont intéressées aux soins et thérapies proposees dans les CNEP. Au-dela de I’annonce
diagnostic tel que la présente Hall-Patch et co. (35), les études se sont intéressées aux
thérapies proposées dans les CNEP. Les Therapies-Cognitivo-Comportementales (TCC)
semblent étre une des plus efficaces dans ce trouble (70,83). Cependant, les études sont
encore trop peu nombreuses et sur des échantillons trop petits pour apporter des certitudes.
Nos recherches peuvent donner des indications sur les cibles a identifier et pouvant orienter la
prise en charge telles que: 1) la réduction du nombre de crises, 2) I’identification et la
diminution de la tendance a la dissociation, 3) la prise en charge des troubles psychiatriques

concomitants (dépression, anxiété¢, PTSD), 4) I’identification et la verbalisation des émotions.
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4. DE CE QUI RESTE EN SUSPENS

Malgré les recherches de plus en plus nombreuses autour des CNEP, cette entité
clinique reste meéconnue et source de multiples interrogations. Il existe plusieurs hypothéses
étiologiques dont aucune ne semble satisfaisante pour expliquer la pathologie dans son
ensemble. De plus, la clinique est extrémement hétérogéne malgré 1’identification certains
patterns de crises dans certains groupes de patients. Ces caractéristiques laissent suspecter la
possibilité de sous-groupes de profils de patients parmi 1’ensemble diagnostique représenté
par les CNEP.

Quoi qu’il en soit, les études sont unanimes et soulignent I’impact important de cette
pathologie sur la vie des patients tant par ses conséquences psychologiques, identitaires,
sociales que professionnelles. Aujourd’hui le pronostique des CNEP reste médiocre et les
connaissances des professionnels de santé vis-a-vis de cette maladie, trop insuffisantes. Les
études doivent se poursuivre afin d’enrichir les connaissances sur les origines et les
mécanismes de la pathologie. La définition de cibles thérapeutiques est primordiale pour

améliorer la prise en charge des patients et 1’adapter tout au long de leur parcours de soins.

Notre travail s’inscrit dans cette démarche en proposant deux études sur le méme
groupe de patients souffrant de CNEP. La premiére s’appuie sur la clinique et identifie la
dissociation et le PTSD comme des facteurs influengant 1’évolution du nombre de crises au
cours de deux ans de suivi. La seconde étude suit une démarche plus fonctionnelle et confirme
la valeur prédictive de la dépression, I’anxiété, 1’alexithymie et la dissociation sur 1I’évolution
de la qualité de vie des patients. Enfin, elle établit le lien entre le nombre de consultations
psychiatriques et ’amélioration de la qualité de vie. Le suivi psychiatrique a toute sa place

dans la prise en charge des patients souffrant de CNEP.

Les recherches doivent se poursuivre concernant les facteurs déterminants de
I’évolution des CNEP, leur influence les uns par rapport aux autres et 1’identification de sous-
groupes de patients parmi le groupe hétérogéne que représente 1’ensemble diagnostic des
CNEP. Une meilleure compréehension de la pathologie permettrait d’adapter le parcours de

soins des patients au plus prés de leur situation.
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RESUME DE LA THESE

Les auteurs présentent 1’état des connaissances actuelles sur les Crises Non-Epileptiques
Psychogenes (CNEP). Puis, deux articles originaux en anglais sont présentés. Les données
utilisées proviennent du protocole hospitalier de recherche clinique prospectif, multicentrique
EDUQ-CPNE CNEP.

Post-traumatic factors are involved in the evolution of the number of seizures in patients with
PNES : Recherche des facteurs explicatifs de 1’évolution du nombre de crises.

Explanatory Factors of Quality of Life in Psychogenic Non-Epileptic Seizure: Etude des
facteurs explicatifs de la qualité de vie au moment du diagnostic puis au cours du suivi de 24
mois.

Ces études mettent en évidence le role de la dissociation dans 1’évolution péjorative du
nombre de crises. La qualité¢ de vie est négativement corrélée a la dépression, I’anxiété,
I’alexithymie et la dissociation au moment du diagnostic. L’amélioration de la qualité de vie
est corrélée au nombre de consultations psychiques. Ces résultats confirment les éléments
existants dans la littérature et apportent une perspective nouvelle dans le domaine du
pronostique des CNEP.

TITRE EN ANGLAIS : Factors influencing changes in Quality of Life and number of

seizures in patients with Psychogenic Non-Epileptic Seizures.
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