Pour Le Diplôme D'état De Docteur 
  
E N Médecine 
  
Mlle Par 
  
Carnette Élise 
  
Soutenue Thèse 
  
Publiquement 
  
Devant Le Jury Composé 
  
Président Du 
  
Prof M Le 
  
Thierry Bougerol 
  
M Le Prof 
  
POLOSAN Mircea 
  
Bougerol M Thierry 
  
Le Prof 
  
Kaladjian Arthur 
  
Mme 
  
Dr Gaoua M Zohra 
  
Dr Arnaud Le 
  
Pouchon 
  
  
  
  
  
  
  
  
DISTORSIONS COGNITIVES ET COMPORTEMENTALES ET TRAITEMENTS BIOLOGIQUES DU TROUBLE OBSESSIONNEL COMPULSIF DYSFUNCTIONAL COGNITIONS AND ATTITUDES AND OUTCOME IN OCD MANAGEMENT THÈSE

Keywords: 80 e, MADRS scale, ………………………, Obsessive Compulsive Disorder, TOC : Trouble Obsessionnel Compulsif Dysfunctional Attitudes, TMS: Trans-Cranial Magnetic Stimulation, ITBS: Subcortical Intermittent Theta-Burst Stimulation Mini-International Neuro-Psychiatric Interview Yale Brown Obsessive Compulsive Scale, MADRS : Montgomery-Åsberg Depression Rating Scale, DAS : Dysfunctional Attitudes Scale Clinic Global Impression of Change, MRI : Magnetic Resonance Imaging The anterior commissure -posterior commissure line calibration (MRI), HIV: Human Immunodeficiency Virus, MS: Multiple Sclerosis

AVERTISSEMENT

Ce document est le fruit d'un long travail approuvé par le jury de soutenance.

La propriété intellectuelle du document reste entièrement celle du ou des auteurs. Les utilisateurs doivent respecter le droit d'auteur selon la législation en vigueur, et sont soumis aux règles habituelles du bon usage, comme pour les publications sur papier : respect des travaux originaux, citation, interdiction du pillage intellectuel, etc.

Il est mis à disposition de toute personne intéressée par l'intermédiaire de l'archive ouverte DUMAS (Dépôt Universitaire de Mémoires Après Soutenance).

Si vous désirez contacter son ou ses auteurs, nous vous

REMERCIEMENTS

Aux membres du Jury,

Au Professeur POLOSAN Mircea, j'ai été honorée de réaliser mon travail de thèse sous votre supervision. Votre savoir et votre implication dans la recherche sont une source inspiration. Je m'estime très heureuse d'avoir pu bénéficier de vos compétences et de vos enseignements en tant qu'interne. Merci pour votre encadrement et votre disponibilité tout le long de mon cursus.

Au Professeur BOUGEROL Thierry, merci de l'honneur que vous me faites de présider mon jury de thèse. La psychiatrie est une discipline passionnante et vous savez enseigner à vos internes les éléments nécessaires à son exercice par votre encadrement, vos enseignements et votre bienveillance.

Au Professeur KALADJIAN Arthur, je voulais vous remercier pour votre accueil dans la subdivision rémoise lors de mon inter-CHU. Ce fut une expérience enrichissante et très formatrice. Votre disponibilité et votre encadrement sont remarquables. Vous me faites l'honneur de faire partie de mon jury de thèse.

Au Docteur GAOUA Zohra, merci d'avoir accepté de faire partie de mon jury de thèse. Je voulais te remercier, ta bienveillance en stage m'a permis de prendre confiance en moi. J'ai plus qu'apprécié travailler et apprendre la psychiatrie à tes cotés. J'espère devenir une psychiatre aussi compétente, polyvalente et bienveillante que toi.

Au Docteur POUCHON Arnaud, même si nos chemins ne se sont pas encore croisés en pratique clinique, j'ai apprécié la qualité de tes enseignements pendant l'internat et j'espère avoir l'occasion de travailler à tes côtés à l'avenir. Merci beaucoup d'avoir accepté de faire partie de mon jury de thèse.

A tous les médecins que j'ai rencontrés tout au long de mon internat et qui m'ont permis de me former, de progresser dans l'apprentissage et l'exercice de la psychiatrie.

Aux équipes soignantes avec lesquelles j'ai eu le plaisir de travailler et apprendre de par leur expérience et toujours avec bienveillance.

Au statisticien,

Matthieu, l'homme de l'ombre derrière les chiffres... BIG UP ! Merci pour tes heures de travail officielles et officieuses (on n'oublie pas les dimanches), merci d'avoir supporté mes appels vidéo et audio à répétition (notamment ceux avec de la musique de discothèque en arrière-plan) et aussi les textos de détresse. Merci d'avoir refait mille fois les graphiques et d'avoir pris le temps de m'expliquer les statistiques avec patience... Ce travail n'aurait pas abouti sans toi.

A ma famille,

Maman, merci d'avoir toujours cru en moi et de m'avoir toujours soutenue. Je ne serais jamais arrivée jusqu'ici sans ton amour et sans ton soutien sans faille. Tu es la meilleure maman de l'univers. Je t'aime plus que tout.

Papa, tu m'as appris à m'intéresser à beaucoup de choses et plus particulièrement à la médecine. J'aspire à être un médecin aussi passionné et compétent que toi. Je t'aime plus que tout.

Pierre, mon petit (mais grand en taille et en maturité) frère, à nos embrouilles quand on était petits, à celles qu'on a encore quand on reste trop longtemps dans la même pièce ou quand on part en vacances. Merci d'avoir cru en moi et de me soutenir quoi qu'il arrive. Je t'aime plus que tout.

Tonton Jean-Pierre, mon parrain, merci d'avoir été présent quand j'en avais le plus besoin. La famille, c'est ce qu'il y'a de plus important.

Collette and Michelle, how did I get so lucky to have you as aunties in life? You two are so important to me. Thank you both for your kindness and your unconditional support. I love you beyond words. I can't wait to see you again. And to my American Family, Jeff, Daniel, David, Lauren, Charles, I miss you and I cherish every moment with you. A Mémère, tu m'as élevée et je chéris chaque souvenir que j'ai avec toi. Merci pour le placard à gâteaux et les bonbons quand on était petits, les dessins-animés, les frites et surtout l'amour que tu nous as donné, tu nous as tant apporté. Tu as rendu mon enfance heureuse et j'espère te rendre fière. Tu me manques chaque jour, je t'aime.

A mes tatas, Françoise et

A Mamie Gigi, tu m'as toujours soutenue et donné des conseils de vie extrêmement précieux, je me suis toujours tournée vers toi, ta force m'a toujours inspirée, je t'aime.

A mon Papy, j'espère que tu es fier de moi, tu me manques énormément. Je t'aime.

A mon grand-père maternel. Je ne t'ai jamais connu mais je pense à toi, je suis fière de nos origines. Ta petite fille est doctorante et pense à toi.

A mes amies d'enfance,

Peu importe la distance qui nous sépare, rien ne change et ne changera jamais. Notre amitié m'est extrêmement précieuse. Je vous aime profondément les filles. Merci de faire partie de ma vie. Je serais capable d'écrire des lignes et des lignes vous concernant.

Apo, merci d'être toi et d'être toujours là pour moi. Du théâtre, en passant par le lycée, la faculté et maintenant le doctorat, on en a vécu des choses ensemble. J'ai la chance inouïe de t'avoir rencontrée et la chance inouïe d'être ton amie. A nos aventures passées, présentes et futures, je t'aime fort.

Lalou, on a littéralement grandi ensemble. Je me souviens encore des après-midis chez toi à écouter « Skyrock» ou « Kamini ». On vieillit ensemble finalement et tu es toujours là pour moi en toute circonstance, quelle chance j'ai. Merci d'être toujours présente après toutes ces années.

A nos futurs moments. Je t'aime fort. Sanouche, on ne se voit pas beaucoup depuis que tu es partie à Lyon mais qu'est-ce que je te kiffe. Tu es un rayon de soleil. A notre trio avec Apo pendant les années lycée : on était carrément collés les unes aux autres. Merci d'être mon amie, merci d'être là, je t'aime fort. Et j'espère te voir beaucoup plus souvent à l'avenir. (Sanavio, 1988) ou encore la check-list de la YBOCS qui répertorie huit thématiques d'obsessions et sept thématiques de compulsions ; en tout une soixantaine de symptômes (Goodman, 1989).

Marion

Les plus fréquentes formes d'obsessions concernent la contamination (45%), l'erreur (ordre, symétrie, exactitude), les pensées interdites (catastrophisme, impulsions agressives, thématique religieuse, sexuelle, somatique) et la peur de faire du mal. Les formes de compulsions les plus représentées sont la vérification, le lavage, le comptage, le besoin de demander ou de confesser, la symétrie / l'exactitude et la collection (Aouizerate et al., 2004). Par ailleurs, La YBOCS est une échelle passée en entretien semi-structuré (Goodman et al., 1989) Vis-à-vis des traitements du TOC, les thérapies cognitives et comportementales ont démontré́ leur efficacité dans la prise en charge du trouble obsessionnel compulsif.

Ces thérapies se basent sur l'approche cognitive de la pathologie. Il existerait 50% d'efficacité chez les patients atteints de troubles obsessionnels compulsifs, une amélioration partielle dans 40% des cas et nulle dans 10% (Ladouceur, 1995 ; Freestoon, 1997 ; Abramowitz, 1997 ; Van Balkom, 1998) Dans ce travail de thèse nous avons cherché́ à évaluer l'importance des dysfonctions cognitives des patients, voir si elles évoluaient et s'il existait un potentiel impact de celles-ci sur la prise en charge. Ce travail a été réalisé sur une population de toc résistants, au travers d'un essai thérapeutique sur les effets potentiels de l'iTBS versus placebo. 

RÉSUMÉ DE L'ARTICLE

DISTORSIONS COGNITIVES ET COMPORTEMENTALES ET TRAITEMENTS BIOLOGIQUES DU TROUBLE OBSESSIONNEL COMPULSIF

ABSTRACT DYSFUNCTIONAL COGNITIONS AND ATTITUDES AND OUTCOME IN OCD MANAGEMENT

Through this randomized controlled iTBS versus placebo therapeutic study, we sought to evaluate the dysfunctional attitudes of patients resistant to conventional OCD treatments. The aim was to see if there was an evolution of dysfunctional attitudes after therapeutic intervention and if an initial level of these global or more specific dysfunctions could influence the outcome of patients. We found that the severity of OCD decreased statistically at six months postintervention. An improvement in the level of dysfunctional attitudes was correlated with a tendency to improve the severity of depression and OCD as well. An improvement in the severity of depression was also correlated with a trend towards improvement in the severity of OCD.

We then found that less rigid expectations about the patient's entitlement and what should be theirs, reflecting a more flexible, adaptive, less narcissistic assertiveness and less demand for external reward, were accompanied by a decrease in YBOCS score between visits. An improvement in this particular category of dysfunctional attitudes appears to be correlated with a trend toward improvement in OCD severity despite the lack of statistical significance of the changes at the 6-month follow-up. In addition, less extreme emotional dependence and less need for productivity in different areas of life to feel worthy and fulfilled appear to be correlated with an improvement in depression severity despite a non-significant change at 6-month follow-up.

In addition, it appears that the severity of specific dysfunctional attitudes before treatment is correlated with and tends to influence, at some level, the evolution of the severity of OCD and depression over a 6-month period.

Despite several study limitations, changes in these beliefs and attitudes are likely to promote improvement in OCD by being potentially involved in the acute response to treatment and/or in mechanisms of response maintenance. Pharmacological agents and brain stimulation techniques leading to clinical improvement may also have an impact on certain cognitive and behavioral processes -including dysfunctional attitudes. We can assume that the benefits of these therapeutic strategies may result -at least partially -from the modification of these dysfunctional beliefs and attitudes. Further studies with larger samples are needed to confirm a potential impact of these biological treatments on dysfunctional beliefs and attitudes, which could thus be synergistic with that of cognitive-behavioral therapy. 1995). These intrusive thoughts often occur in the general healthy population. It is then their repetitive nature, their salience and their interpretation that seem to be erroneous in patients with obsessive-compulsive disorders and will produce distress and other negative emotions such as guilt or disgust for example (Salkovskis, 1985; Van Oppen, 1995). Obsessions seem to be more intense, persistent and distressing than intrusive thoughts (Rachman & Da Silva, 1978 ;

Key words: OCD -Cognitive distortions -Dysfunctional Attitudes

Salkovskis & Harisson, 1984). These models assume that a distortion of thought patterns would lead to a disturbance in the evaluation and the interpretation of intrusive thoughts in OCD patients (Salkovskis, 1985; Salkovskis, 1995).

The cognitive appraisal model has identified several maladaptive cognitive beliefs about intrusions which drive their misinterpretation (e.g., overestimation of threat, inflated responsibility) (Obsessive Compulsive Cognitions Working Group, 2005). These patterns would be associated with negative automatic thoughts linked to cognitive schemas and beliefs specific to OCD patients who presents a state of anxiety beforehand which will lead to attentional bias mechanisms and cause the subject's attention to be hyper-focused on these intrusive thoughts (Salkovskis, 1985). These theories are the basis of cognitive behavioral therapy (CBT).

We know that cognitive factors have been associated with other psychiatric disorders such as depression, in both adults and adolescents, and serve as a target of cognitive behavior therapy (CBT; for a review see Clark & Beck, 1999) [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF].

Based 1.01, p =.042) [START_REF] Marlies | Dysfunctional Attitudes or Extreme Response Style as Predictors of Depressive Relapse and Recurrence after Mobile Cognitive Therapy for Recurrent Depression[END_REF] . Or MDD is the most common lifetime comorbid condition in OCD, as cooccurring in 50,5% patients with OCD (Brakoulias, 2017), thus potentially sharing some psychopathological aspects. Regarding psychopathology, some but not all models of obsessivecompulsive disorder (OCD) emphasizes the role of dysfunctional beliefs in the etiology and maintenance of this disorder [START_REF] Taylor | Do dysfunctional beliefs play a role in all types of obsessive-compulsive disorder?[END_REF] . Considering the cognitive theory, it is interesting to explore the cognitive bias leading to the different symptoms of obsessive-compulsive disorders. Previous investigators have reported correlations between dysfunctional attitudes and measures of anxiety [START_REF] Burns | Do Changes in Dysfunctional Attitudes Mediate Changes in Depression and Anxiety in Cognitive Behavioral Therapy? Behavioral therapy[END_REF] .

(
The Dysfunctional Attitude Scale (DAS) was designed to measure the beliefs or assumptions by which individuals organize their lives; thus, it was initially used to measure the intensity of dysfunctional attitudes purports to measure self-defeating attitudes theorized to underlie clinical depression and anxiety and more specifically the cognitive vulnerability to these emotional disorders (Weissman and Beck's, 1978) [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF] . Or depressive and anxiety symptoms are part of the OCD clinical expression, as well. For instance, people with OCD have an unrealistic evaluation of risk and generally believe that negative events occur frequently and with disastrous consequences, even when in reality the negative event has a very small probability of occurrence (Carr, 1974) [START_REF] Carr | Compulsive neurosis: A review of the literature[END_REF] . Moreover, the presence of specific beliefs in OCD patients, as assessed by the Obsessive Beliefs Questionnaire, are correlated with the dysfunctional attitudes (Baptista MN, 2011) [START_REF] Baptista | Assessment of obsessive beliefs: Comparing individuals with obsessivecompulsive disorder to a medical sample[END_REF] .

It remains unknown if pretreatment level of DAS total score or DAS subscales scores influence treatment outcome in OCD. If the DAS global scale's score or a DAS subscale's score is found to moderate treatment outcome, we will have identified a pretreatment variable that could be used to guide decisions in OCD treatment algorithm [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF] .

The aim of this study was to look at the evolution of dysfunctional attitudes (DA) over a period of 6 months in OCD patients included in the MAGTOC study (NCT02884674), receiving their usual medical treatment with a 2 weeks active or sham TMS cure. This represented a secondary objective of this study which assesses the efficacy of adjuvant TMS to pharmacotherapy.

We also examined whether DAS total score or DAS sub-scales score are associated with a treatment outcome, among the patients included in the MAGTOC study and assessed if DAS scores could predict an anticipated response and thus be an outcome predictive marker [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF] .

II. METHODS

A. Clinical Data

Patients 

B. Diagnosis, population's description, and inclusion/exclusion criteria

This study includes volunteer subjects with a diagnosis of OCD according to DSM-IV TR criteria and validated by a specialized interview with an experienced clinician using validated instruments such as MINI (Mini-International Neuropsychiatric Interview). These volunteers were classified with or without comorbid tics (Gilles de la Tourette) and were older than 18 years.

The resistance's criteria are defined by a partial but insufficient response (functional impact still deficient with Global Assessment of Functioning -GAF score < 60 and/or reduction of the YBOCS score lower than 35%) or an absence of response to previous treatments correctly conducted : minimum 12 weeks at a maximum tolerated dosage of at least 2 agents known to be effective for the pharmacological treatment of OCD (serotonin re-uptake inhibitors, clomipramine), augmented by the addition of another molecule from among: antipsychotics (such as risperidone or olanzapine or aripiprazole) or lithium or buspirone; it should be noted that the pharmacological treatment was not modified during the entire duration of the study.

Resistance to psychotherapy was mainly defined as no response to a minimum duration of 6 months of cognitive-behavioral therapy.

The subjects' YBOCS score had to be > 20 and Clinical Global Impression (CGI) score > or = 4.

They had to pass a pre-inclusion medical examination, be part of a membership in or benefit from a social security plan and had a 3D-T1 brain MRI (1-millimeter-thick slices from the vertebral hinge to the vertex, including the tragus, AC/PC calibration).

The subjects were excluded if they had an Axis I psychiatric disorder other than OCD or an Axis Patients were also excluded if they presented CI to the practice of TMS: history of epilepsy or seizures during hyperthermia in childhood are relative CI such as presence of ferromagnetic inserts in the brain, cochlear implant, pacemaker, insulin pump, current pregnancy, jet lag or not having slept the night before the TMS session.

Somatic conditions were searched, the ones that may affect cognitive abilities and brain structures (e.g. HIV infection, MS, lupus, Parkinson's disease, epilepsy, dementia...) and significant hearing or vision impairment led to exclusion. Ingestion of alcohol before the examination also led to exclusion.

Pregnant women, parturient, breastfeeding women of childbearing age refusing the pregnancy test (A βHCG assay were performed before entering the protocol, patients must have a contraceptive method throughout the study. Any delay in menstruation during follow-up will be monitored for βHCG levels) were excluded.

Subjects included in an ongoing clinical and/or therapeutic trial, potentially interfering with this protocol and persons referred to in articles L1121-5 to L1121-8 of the CSP (persons deprived of their liberty by judicial or administrative decision, persons subject to a legal protection measure)

were excluded.

C. Prohibited treatments during the study

Moreover, patients were told not to use anticonvulsants along the study whose mechanisms of action involve the GABAergic and/or Glutamatergic systems challenging the effect of TMS.

Concerning benzodiazepines which strongly interfere with the GABAergic system, and influence cortical excitability, their prescription was also excluded or, at least, their dosage not changed during the whole study if initiated before the study.

In case of possible anxiety symptoms, Cyamemazine® or Hydroxyzine® may have been prescribed; similarly, in case of headaches, paracetamol was authorized.

Patients maintained their usual medication for the duration of the study.

Written informed consent was signed by the patients. No compensation was received by the volunteer subjects. And the 5th to Day 180, clinical and cortical excitability data.

D. How the study was conducted

The iTBS treatment was performed on all the patients included (active iTBS and placebo iTBS).

A period of 3 hours was respected between the 2 sessions in accordance with the rules of good practice of TMS (Wassermann 1998, Rossi 2009).

The repeated Transcranial Magnetic Stimulation was performed with a MagPro X100 device (MEDTRONIC®), which has the necessary characteristics for a therapeutic use (the FDA validated the therapeutic use of rTMS in psychiatry -for resistant depression -in October 2008);

it allows an adjustment and a computerized programming of the stimulation protocols in values adapted to our research work. The iTBS protocol was delivered in a neuro-navigated way on the right IFG, considering the scalp-cortex distance according to which we will be able to adjust the stimulation intensity (Stokes, 2005, 2007).

Regarding the stimulation site, the treatment was delivered of the right inferior frontal cortex (right IFG) -posterior-ventral part. This localization was carried out by means of a neuronavigation system from a 3D anatomical MRI examination (T1 millimetric section of the vertex at the vertebral hinge and allowing the tragus to be located) and after confirmation of the stimulation site by a localizer (specific spot of the IFG) in functional MRI, carried out before the beginning of the TMS protocol.

The placebo treatment (sham stimulation) was delivered by means of a specifically adapted placebo coil (MCF-P-B65 Placebo coil, Tonica Elektronik, Denmark) with treatment parameters identical to those described above. The use of a "placebo" coil developed by the suppliers of rTMS equipment makes it possible to obtain sensations at the level of the scalp equivalent to the active coils used. The external appearance of the "placebo" coil is identical to the "active" coil.

The "placebo" coils are in fact shielded, which makes it possible to reduce the diffusion of the magnetic field by 80% to a few millimeters under the surface of the coil, thus making it possible to stimulate the skin and to make the subject feel sensations identical to those of an active coil, without any neurophysiological effect. The progress of each iTBS session was recorded in the clinical research file (CRF).

At the time of writing, the MAGTOC study was not yet completed. The double-blind was still present and has not been lifted as the study is still ongoing.

We chose to look at the evolution of our data without breaking the double blind whatever the treatment was and considered in our results' interpretation the impact of the expectancy effect. In the scientific field of research, this expectancy-effect is studied and appears as a form of reactivity that occurs when a research subject expects a given result and therefore influences the outcome [START_REF] Lidstone | Effects of Expectation on Placebo-Induced Dopamine Release in Parkinson Disease[END_REF].

Expectations seem to have a powerful impact and influence on how we experience life and how we deal with experiences of all kinds: it seems to affect our perception, our decisions and our actions.

The placebo effect is a powerful example of how expectations can shape experiences. Studies showed that patients with Parkinson's disease -who have substantial loss of midbrain dopamine neurons projecting to the striatum and prefrontal cortex -show motor improvements after placebo treatment, suggesting that expectation per se may induce dopamine release [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] .

Clinical data also shows that in patients with Parkinson's disease, who received a placebo, the expectation of receiving the dopamine precursor l-dopa also increased reward learning, with an efficacy equivalent to that of l-dopa treatment. These findings showed that the expectation of receiving dopaminergic treatment can in fact enhance reward learning [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] .

Neurobiological and computational models of learning suggest that dopamine is crucial for shaping expectations of reward and that expectations alone may influence dopamine levels [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] .

These findings suggest a neurobiological mechanism by which expectations shape learning and affect [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] .

In this regard, being medically thoroughly managed in this study as well as its cutting-edge technological devices (robotized and neuro navigated TMS preceded by fMRI) could lead to a physiological effect that influences the evolution and response of patients independently of the treatment received, which offers the possibility of a treatment combining psychological and pharmacological factors [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] [START_REF] Schmidt | Mind matters: placebo enhances reward learning in Parkinson's disease[END_REF] .

We therefore chose to maintain the double-blind condition for processing the study's data.

E. Measures

The clinical data explored for our aim was collected using validated psychometric scales at visit 1 (V1, before treatment) and visit 5 (V5, D+ 6 months). The OCD intensity was assessed using the YBOCS score. The intensity of Dysfunctional Attitudes was assessed using the DAS Scale 35 questions. The intensity of the thymic symptomatology was measured with the MADRS scores for depressive symptomatology.

The Yale-Brown Obsessive-Compulsive Scale (YBOCS, Goodman et al., 1989) is a standardized rating scale which is clinician-administered measuring 10 items pertaining to obsessions and compulsions on a five-point Likert scale. Scores range from 0 (no symptoms) to 4 (severe symptoms) and a total score is calculated by summing items 1 to 10 and can range from 0 to 40 [START_REF] Rector | Assessment of Patients with Anxiety Disorders[END_REF] . Higher scores indicating greater severity of OCD symptoms. Range scores under 7 are likely to be sub-clinical, scores from 8 to 15 are likely to have mild case of OCD symptoms, scores from 16 to 23 are likely to have a moderate case of OCD, scores from 24 to 31 are likely to have a severe case of OCD and scores from 32 to 40 are likely to have an extreme severe case of OCD. This scale was significantly correlated with two independent measures of OCD and showed that the Y-BOCS is sensitive to changes in OCD symptoms. The YBOCS also has high internal consistency and high interrater reliability (Goodman, W. K., Price, L. H., Rasmussen, S.

A., Mazure, C., Fleischmann, R. L., Hill, C. L., Charney, D. S. ( 1989)) [START_REF] Goodman | The Yale-Brown Obsessive-Compulsive Scale. I. Development, Use, and Reliability[END_REF] . [START_REF] De Graaf Ae | Measuring Dysfunctional Attitudes in the General Population: The Dysfunctional Attitude Scale (form A) Revised[END_REF] . This is a self-report scale of 35-items measuring the presence and the intensity of dysfunctional attitudes. The scale can be divided in 7 sub-scales, each composed of 5 items. Each item consists of a statement from (-2) to (+2) in a 5-points Likert scale (-2 = fully agree ; -1 = partial agreement ; 0 = neutral ; +1 = partial disagreement ; +2 = fully disagree). There is no reverse coding for any item. The first sub-scale translates dysfunctional attitudes (DA) about Social The Approval section tends to measure the patients' tendency to seek validation from others to feel worthy, to base their self-esteem on other's opinions and reactions and to see their value through the validation of others. The more likely patients are to be sensitive and vulnerable to people's opinions about themselves, seek approbation within others and have difficulty detaching their self-worth from it, the more negative the sub-score will be. A lower score (representing a total agreement to the questions asked) tends to reflect a form of "approbation dependency". On the other hand, a higher score at its extreme (representing a total disagreement with the questions asked) tends to reflect a form of "social independence" and a distancing from social judgment.

The Love section tends to measure the patients' tendency to base their value and happiness on the love they receive from relationships. A lower score in this section would reflect a form of emotional dependence with the idea that to have some value and to be happy it is necessary to be loved and to be in a relationship. A higher score tends to reflect a distancing from these beliefs and at its extreme (total disagreement with the questions) a form of "emotional independence".

The Achievements section tends to measure the patients' tendency to base their worth and positive emotions on their own productivity (whether social, intellectual, professional, or creative), their accomplishments and to compare it with others. A lower score (representing a total agreement to the questions asked) tends to reflect a strong need for productivity in different areas of their lives to feel worthy and fulfilled. A higher score at its extreme (representing a total disagreement to the questions asked) would, on the other hand, reflect a form of disengagement from purpose and self-realization's needs.

The Perfectionism section tends to measure the patients' tendency to expect perfection from themselves, need to excel in their actions and accomplishments in life to feel worthy and well. A low score tends to reflect a strong need for excellence and perfection in various areas of life to be valuable. On the opposite, an extreme higher score seems to reflect an important detachment from perfectionism and in a certain extent in performances.

The Entitlement section aims to measure the patients' tendency to expect things to go a certain way or in their favor, reflecting a level of requirements and exigence on how things should be and turn based on their point of view. A lower score tends to reflect high, rigid expectations about how things should turn out. It should be noted that an extreme high score in this section seems to point out a lack of awareness / belief about their own legitimacy resulting from a lower value accorded to their own rights.

The Omnipotence section attempt to measure the patients' tendency to have a strong sense of responsibility (about their actions or attitudes, about others' actions towards themselves and about general outcomes in life). A lower score reflects a tendency to feel strongly responsible. A higher score, at its extreme, a lack of accountability for their own actions.

The Autonomy section attempt to measure the patients' tendency to believe that they are not in control of their mental health. Beliefs that their overall mental health is dependent of external factors that cannot be controlled by the subject. A lower score reflects the tendency to assume a strong lack of inner control over their feelings, mood state and happiness. A higher score, at its extreme, reflects the belief of a strong inner control.

The total score is the sum of the 35-items with a range of (-70) to (+70). Each sub-scales score ranges from (-10) to (+10). The lower the score, the more dysfunctional attitudes an individual possesses. If at visit 1 or at visit 5 a questionnaire was entirely missing or a major part of it, the subject was excluded.

If only an answer was missing it was replaced by the value 0 (which is neutral and thus not having a clear impact on the dysfunctional valence of that specific attitude).

The Montgomery-Åsberg Depression Rating Scale (MADRS, S. Montgomery and M.Åsberg, 1979) is a clinician-rated scale used to diagnose the severity of depression. Each item has a severity scale from 0 to 6. The higher the score the more severe are the symptoms. Scores can be added together to provide an overall score (from 0 to 60). Snaith, Harrop, Newby, and Teale (1986) proposed the following cut-offs: scores of 0 to 6 indicate no symptoms, from 7 to 19 represent mild depression, from 20 to 34 expressing moderate depression and 30 to 60 severe depressions. The MADRS Scale shows great internal consistency and reliability [START_REF] Montgomery | A New Depression Scale Designed to be Sensitive to Change[END_REF] .

F. Data Analysis

The distribution of YBOCS, DAS, MADRS scores and their variation between visits (V1 and V5) of all patients in the study is here studied. For all these scores, all the sub-scores were summed. For example, for the DAS score, we summed the score obtained for the 35 questions.

The missing values were sometimes numerous, for the DAS score only 41 patients remained after the removal of the missing values. In the case where there was a missing value, it was replaced by the value 0.

used the Wilcoxon sign-ranked test because the distribution of values was not normal. And for the other tests we used the T-student because the values' distribution was Gaussian.

For the calculation of the correlation between the variation of the scores, we used the statistical tests of Pearson when all distributions were gaussian and of Spearman when they weren't.

For the calculation of the correlation of DAS baseline's sub-scores at V1 and the variation of YBOCS and MADRS scale between visits, we used the same statistical tests.

We used Python 3.8.5 with the SciPy 1.5.2 and pandas 1.1.2 libraries.

III. RESULTS

A. Study population It should be noted that the number of hospitalizations in the population, before entering the study, was on average 2.17 with a standard deviation of 2.51.

B. Analysis of psychometric scores between V5 and V1

i. YBOCS score ii. DAS score The DAS score did not vary significantly (N = 31, p = 0.60) between V1 and V5 (Figure 2). The MADRS score did not vary significantly (N = 40, p = 0.21) between V1 and V5 (Figure 3). Results shows that the variations of the YBOCS, MADRS and DAS scores are correlated with each other (Figure 4).

The correlation between the variations of the YBOCS and DAS scores is statistically significant only with the Pearson test (p = 0.013), but not with the Spearman test (p = 0.086).

A decrease in the YBOCS score between V1 and V5 is accompanied by an increase in the DAS score (R coefficient at -0.44) (Figure 6).

The correlation between the variations of the YBOCS and MADRS scores is statistically significant, whatever the test used (Pearson, p = 1.1 or Spearman, p < 0.001).

An increase in the DAS score between V1 and V5 is accompanied by a decrease in the MADRS score (R coefficient at -0.60) (Figure 7).

The correlation between the DAS's fifth sub-score ("Entitlement") at V1 and the variation of YBOCS score between V1 and V5 was statistically significant using the Spearman's test (R coefficient: +0,40, p = 0,021). None of the other DAS' sub scores at V1

showed statistical correlation with changes in YBOCS between visits.

A more dysfunctional « Entitlement »'s DA at V1 is correlated with a more negative delta YBOCS, in other terms with a decrease of YBOCS score between V1 and V5 (Figure 11).

The correlation between the DAS's second sub-score ("Love") at V1 and the variation of MADRS score between V1 and V5 was statistically significant using the Spearman's test (R coefficient: +0,43, p = 0,013). None of the other DAS' sub scores at V1 showed statistical correlation with changes in MADRS between visits.

A lower value of "Love DA", which reflect a more dysfunctional attitude, at V1 is correlated with a more negative value of delta MADRS, in other terms with a more important decrease of MADRS score between V1 and V5. (Figure 12).

IV. DISCUSSION

Dysfunctional beliefs and associated attitudes are part of the psychopathological mechanisms underlying OCD symptoms. Thus, changes in these beliefs and attitudes may support an OCD improvement, potentially being involved in the acute response to a treatment and/or in the mechanisms of response maintenance. These cognitive and behavioral aspects of OCD are usually targeted in cognitive behavioral therapy with a minimum of 50% responders and up to 40% of partial responders. Pharmacological agents and brain stimulation techniques leading to a clinical improvement are also impacting some cognitive and behavioral processes (i.e. cognitive and behavioral flexibility, decision making, impulsivity). We can hypothesize that benefit of these therapeutical strategies may stem from -at least partially -the modifications of these dysfunctional beliefs and attitudes. Available literature on this topic is still scarce whereas it represents a significant psychopathological aspect with therapeutical implications.

Therefore, the aim of our study was to see if there was a change in the dysfunctional attitudes assessed with the DAS scale of the patients enrolled in the MAGTOC study and to investigate whether the importance of DAS's score and sub-scores at baseline could have an influence on the clinical (OCD and depressive symptoms) evolution of the patients over a follow-up period of 6 months.

We compared the results of visit 1 to the results at visit 5 because it could reflect a more persistent change or evolution than the comparison of the results at visit 3 (1 week versus 180 days after the treatment). Indeed, we may figure out that dysfunctional beliefs may change within a longer time course when patients face their usual environment.

While YBOCS scores are significantly decreasing from pretreatment to long term (6 months) post-intervention (with the active or sham TMS cure associated to medication), suggesting an overall improvement of the OCD severity, DAS scores do not show an identical evolution as its variation is not statistically significant (p=0.6). Furthermore, the MADRS scores did not vary between visits either (p = 0.21).

Nevertheless, results show that the variations of the YBOCS, MADRS and DAS scores were correlated with each other between the visits.

Indeed, a decrease in YBOCS score was statistically correlated with an increase in DAS score (p = 0.086). Or a positive variation in DAS score between visits reflects an improvement regarding dysfunctional attitudes. This suggests that despite a non-significant change of dysfunctional attitudes during the study's period of follow-up, there might be a tendency to less severe dysfunctional attitudes after 6 months of management. This change seems not to have the same amplitude as the YBOCS's change but is still correlated with the YBOCS's variation, suggesting that DAS score may require a longer time to improve significantly but in a correlated relationship to the clinical severity of OCD.

We also observed that a decrease in the YBOCS score was statistically correlated with a decrease in the MADRS score. Depression and OCD are known to be related: it has been documented that depression negatively interferes with the OCD's treatment outcome [START_REF] Overbeek | Comorbidity of obsessivecompulsive disorder and depression: prevalence, symptom severity, and treatment effect[END_REF] [START_REF] Ebru | Factors Associated with Depression in Obsessive-Compulsive Disorder: A Cross-Sectional Study[END_REF] and is the most represented comorbidity of obsessive-compulsive disorder as co-occurring in 50,5% patients with OCD (Brakoulias, 2017). This suggests that despite a non-significant change in depression's severity during the study's period of follow-up, there might be a tendency to a mood improvement after 6 months of management. It may also require a longer time to improve significantly while it is still correlated to the clinical severity of OCD.

Moreover, we found that an increase in the DAS score was statistically correlated to a decrease in the MADRS score. Indeed, DAS scale purports to measure self-defeating attitudes theorized to underlie clinical depression and anxiety [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF] . This was originally designed as a measure that would reflect a general cognitive vulnerability factor to depression [START_REF] Marlies | Dysfunctional Attitudes or Extreme Response Style as Predictors of Depressive Relapse and Recurrence after Mobile Cognitive Therapy for Recurrent Depression[END_REF] In research and clinical practice, we should thus focus more on specific than general dysfunctional attitudes (Beck, 1987).

We highlighted that an increase in the DA concerning "Entitlement", which represent less rigid expectations about patients own rights and how things should turn out, was accompanied by a decrease in the YBOCS score between visits. An improvement of this special category of DA seems to be correlated with a tendency of improvement in OCD's severity despite a nonsignificant change at 6 months follow-up.

In addition, we found that an increase in the DA concerning "Love" and "Achievement" between V1 and V5 was correlated to a decrease in the MADRS score. A less extreme emotional dependence, a more positive self-esteem and a less strong and exclusive need for productivity in different areas of their lives to feel worthy and fulfilled seem to be correlated with an improvement of the depression's severity despite a statistically non-significant change at 6 months follow-up.

It is worth mentioning that high needs for perfectionism and high senses of responsibility have been linked to vulnerability and maintenance of depression and obsessive-compulsive disorder [START_REF] Jacobs | Dysfunctional Attitudes Scale Perfectionism: A Predictor and Partial Mediator of Acute Treatment Outcome among Clinically Depressed Adolescents[END_REF] . In this study, we did not find a statistical correlation between these specific traits and the evolution during the follow-up period of the depression's and OCD's severity. We could cautiously suggest that the Perfectionism may be more a trait related to an anankastic personality type than OCD per se. We remind that the study was powered to determine the difference in clinical YBOCS scores following the TMS intervention, thus potentially explaining the lack of statistically significance in the DA evolution. We remind that the study was powered to determine the difference in clinical YBOCS scores following the TMS intervention, thus potentially explaining the lack of statistically significance in the DA evolution. We highlighted that the DAS's sub-score level regarding DA about "Love" at baseline was correlated with an evolution in MADRS score between V1 and V5. We also found that the DAS's sub-score level regarding DA about "Entitlement" at baseline was correlated with a change in the YBOCS score between V1 and V5.

A low "Love" DA score at baseline was statistically correlated with a decrease in MADRS score between visits. A low "Entitlement" DA score at baseline was statistically correlated with a decrease in YBOCS score between visits. It suggests that patients who started at baseline with these lower, more specific DA might be more prone to a statistically significant improvement in mood and obsessive-compulsive symptomatology, respectively, during follow-up.

That suggests that a more severe affective dependency and high rigid expectations about own rights at baseline would predict a better clinical improvement of comorbid depression and OCD.

That mirrors the results yielded by the pharmacological studies with antidepressants, which showed that a significant benefit was obtained in more severe cases of depression, while the improvement was not so clear in cases of mild to moderate depression.

Moreover, it should be noted that the initial high DAS sub-scores were not extremely positive (these patients' specifics DA at V1 were coded between -10 and 5, whereas the theoretical maximum score is +10) and so, did not really reflect an emotional detachment from the patients or a lack of awareness / belief about their own legitimacy.

These findings suggest that it may exist a tendency of these two specifics dysfunctional attitudes to influence the OCD's and depression's severity outcome at some level.

Our results should be interpreted with caution, some limitations should be noted. First, this study involved patients resistant to conventional treatments and our results may not be extended to the general OCD population. Second, a lack of power could also explain the absence of several variations observed, as the number of subjects needed was not calculated to show an evolution of dysfunctional attitudes but to evaluate the effect of brain stimulation techniques. Third, the follow-up period may have been too short, we may need more than 6 months to observe a statistically significant change in the DAS scale. Fourth, as the double blindness was not lifted, the potential effects of the brain stimulation techniques on the results cannot be debated at this stage. Finally, the use of this DAS-35 scale may have not captured all the expected changes in DA. Indeed, another longer version exists, such as the DAS 40 items. Moreover, use of an additional scale measuring more specifically the dysfunctional beliefs in OCD -such as OBQ scale -would have potentially provided complementary, more OCD specific, cognitive and psychopathological aspects.

In summary, our results suggest the impact of some specific dysfunctional attitudes in the evolution of the clinical state in OCD patients. Moreover, they suggest potential targets for CBT augmentation strategies in resistant OCD patients. Indeed, CBT programs focused on these DA may optimize the benefit obtained with pharmacotherapy and brain stimulation techniques.

Moreover, we showed that these therapeutical biological approaches may have a specific impact on cognition and behavior, as reflected by the dysfunctional attitudes in OCD, thus revealing potential mechanisms of action of these treatments. Blind lift at the end of MAGTOC study will enable a more specific analysis of the impact of TMS. It will also enable assessment of the expectancy effect in the TMS sham condition of the study. Further studies are necessary to assess these DA in non-resistant OCD population in order to determine their potential specificity of the treatment-resistance.
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  qui constitue la mesure la plus fréquemment utilisée pour évaluer la sévérité des symptômes du TOC. Le diagnostic de TOC est clinique et repose sur la présence d'obsession ou/et de compulsion. Les symptômes doivent durer au moins une heure par jour et entrainer une souffrance cliniquement significative ou une altération au niveau social, occupationnel ou dans un autre domaine important du fonctionnement global de l'individu. Ces symptômes obsessionnels et compulsifs ne doivent pas être dus aux effets physiologiques d'une substance ou d'une autre affection médicale. L'insight, c'est-à-dire la prise de conscience du trouble par le patient, est important à spécifier. Il est généralement bon. Un mauvais insight signe un moins bon pronostic d'évolution.
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 1 Figure 1. Critères DSM-V de diagnostic de T.O.C (1)

  Selon le modèle de Salkovskis (1985), trois types de phénomènes jouent un rôle clé dans la genèse et le maintien du trouble : les pensées intrusives, les pensées automatiques et les neutralisations. Une distorsion des schémas de l'individu seraient source d'une perturbation dans l'interprétation des pensées intrusives et engendrerait des pensées automatiques négatives, désagréables, insoutenables (le tout dans un contexte anxio-dépressif préexistant). L'inconfort et la détresse consécutive à ces pensées automatiques aboutiraient à la recherche de réponses neutralisantes (Salkovskis, 1999). Ce processus serait à l'origine d'une hyper-focalisation de l'attention des sujets, à une hyper-vigilance contribuant au maintien du trouble. Et le fait de mettre en oeuvre ses pensées et comportements de gestion auraient trois conséquences. D'une part la réduction immédiate de l'inconfort et de l'anxiéte ́́ puis le renforcement de la validite ́́ perçue des croyances dysfonctionnelles et enfin le renforcement du stimulus déclencheur des pensées intrusives par évitement et augmentation des croyances. Les neutralisations renforceraient les obsessions, l'état anxieux et les schémas dysfonctionnels (Rachman, 1997). Ce sont ses réponses qui participeraient à la genèse et au maintien à moyen et long terme du trouble. La réduction et la sensation de contrôle de ces émotions n'étant que temporaires, un cercle de renforcement négatif s'installe et conduit à un mode de vie dysfonctionnel (Skinner, 1930).

Figure B . 2 )

 B2 Figure B. Représentation du modèle de fonctionnement du TOC selon le modèle de Salvokskis (1985)

Tableau A . 2 )

 .2 Étapes du traitement en fonction du niveau de résistance (S. Pallenti et al., 2002) (On estime la prévalence du toc résistant à 25%. Le ROC ou toc résistant est défini par l'absence totale ou une réponse très insuffisante aux traitements entrepris, après de nombreuses tentatives et lignes thérapeutiques successives (Tableau A). La gravité des TOC et la souffrance associée ont justifié́ le développement de nouvelles approches thérapeutiques. Parmi elles, les techniques de stimulation cérébrale comme la Stimulation Magnétique Transcrânienne répétée (rTMS). L'avantage de la rTMS par rapport à d'autres traitements de la résistance réside dans son caractère non-invasif. Les séances durent de 20 à 30 minutes, sont indolores et ne nécessitent pas d'anesthésie-générale. Peu d'effets indésirables sont observés. De diverses études ont montre ́́ son efficacite ́́ dans le traitement de différents troubles psychiatriques comme la dépression, les hallucinations auditives mais aussi dans la douleur. L'identification des neuro-circuits impliqués dans les TOC a conduit à s'intéresser à l'intérêt de la rTMS dans ces troubles en essayant ainsi de moduler ces circuits (Jaafari, 2011). Le principe du traitement est d'appliquer sur la boîte crânienne une bobine de stimulation magnétique, un courant électrique qui va circuler dans la bobine va générer un champ magnétique secondaire au niveau du cortex cérébral (par induction via l'effet Faraday). Ce champ magnétique va entrainer une dépolarisation neuronale et la libération de neuromédiateurs dans le but de moduler l'excitabilité d'une zone cérébrale d'intérêt. L'une des zones d'intérêt dans les TOC est le cortex frontal inférieur (IFG). La sévérité des symptômes de TOC serait corrélée négativement avec l'activation des régions frontales inférieures droites (Roth, 2007). Plus précisément la stimulation Theta Burst (TBS) continue (cTBS) ou intermittente (iTBS) est une forme plus récente de TMS (Huang et al., 2005). Les études menées avec la TBS ont montré qu'elle produisait des effets similaires, voire supérieurs, sur l'activité cérébrale par rapport à la Stimulation Magnétique Transcrânienne Répétitive Standard. L'effet activateur de la iTBS sur l'hypo-activation de ces régions cibles est donc en cours d'évaluation dans la prise en charge des TOC.

  Au travers de cette étude thérapeutique randomisée contrôlée iTBS versus placebo, nous avons cherché à évaluer les attitudes dysfonctionnelles de patients résistants aux traitements conventionnels du TOC. Le but était de regarder s'il existait une évolution des attitudes dysfonctionnelles après intervention thérapeutique et si un niveau initial de ces dysfonctions globales ou plus spécifiques pouvait influencer le devenir des patients. Nous avons mis en lumière que la sévérité du TOC diminuait statistiquement à six mois post-intervention. Une amélioration du niveau d'attitudes dysfonctionnelles était corrélée à une tendance d'amélioration de la sévérité de la dépression et du TOC également. Une amélioration de la sévérité de la dépression était également corrélée à une tendance d'amélioration de la sévérité du TOC. Nous avons ensuite mis en évidence que des attentes moins rigides concernant le droit propre du patient et ce qui doit lui revenir, reflétant une affirmation de soi plus flexible, plus adaptative, moins narcissique et une moindre exigence de récompense extérieure, étaient accompagnées d'une diminution du score YBOCS entre les visites. Une amélioration de cette catégorie particulière d'attitudes dysfonctionnelles semble être corrélée à une tendance à l'amélioration de la sévérité du TOC malgré l'absence de significativité statistique des changements lors du suivi à 6 mois. De plus, une dépendance émotionnelle moins extrême et un besoin moins fort de productivité dans différents domaines de la vie pour se sentir digne et épanoui semblent être corrélés à une amélioration de la sévérité de la dépression malgré un changement non significatif au bout de 6 mois.

I

  comorbid diagnosis (DSM IV) of schizophrenia, bipolar disorder, alcohol and/or substance abuse. Comorbid tics and depression, anxiety disorders were tolerated. Also if they presented contraindications (CI) to the practice of MRI: pacemaker or neurosensory stimulator or implantable defibrillator (risk of transient or permanent deterioration of the device or heating of the metal parts), cochlear implants (risk of demagnetization, electrode heating and artifacts), ocular or cerebral ferromagnetic foreign bodies close to nerve structures (risk of displacement and complications such as ocular or cerebral lesions), metallic prostheses (possibility of significant artifacts depending on their size and ferromagnetic nature, certain neurosurgical clips or heart valves can pose a problem and require an investigation of the exact model implanted), neurosurgical ventriculoperitoneal shunt valves and non-removable metal braces and if they were claustrophobic or pregnant.

The iTBS treatment consisted of 2

 2 stimulation sessions per day, each lasting about 5 minutes, for 10 days (2 weeks, 5 successive days per week), i.e. 10 sessions per week. The effect was evaluated at Day 15 (after the end of the treatment, with a possible delay of 2 additional days), at Day 21 (1 week after the end of the treatment) at Day 90 and at Day 180 to evaluate the persistence of the effect. Five visits including clinical and paraclinical examinations were proposed to all patients during their iTBS treatment (10x2 = 20 sessions). The first one before the first iTBS session (day 0) included clinical, neuropsychological, imaging (functional and morphological -DTI) evaluation, as well as evaluation of cortical excitability and functional connectivity via TMS-paired pulses. It was performed during the week before the start of the iTBS treatment. It was possible to perform this V1 visit on the same day as the V0 visit. The second, at the end of the treatment (Day 15) regarding clinical and cortical excitability. The 3rd visit (Day 21) collecting clinical, neuropsychological and an observational phase: during the entire rTMS treatment. The 4th to Day 90 collecting clinical data and cortical excitability.

Approval (items 1 to 5 )

 5 . The second sub-scale translates DA about Love (items 6 to 10). The third, DA about Achievements (items 11 to 15). The fourth sub-scale translates DA about Perfectionism (items 16 to 20). The fifth sub-scale translates DA about Entitlement (items 21 to 25). The sixth sub-scale translates DA about Omnipotence/Responsibility (items 26 to 30) and the last, DA about Autonomy (items 31 to 35).

  The study population consisted of 19 men and 22 women. The mean age of the population was 38.7 years with a standard deviation of 10.74 years.Most of the subjects were right-handed (88%). Patients' level of education in the study were13.76 years with a standard deviation of 2.66 years. The mean duration of OCD was 17.85 years with a standard deviation of 10.26 years. Sixty-eight percent of the subjects had a psychiatric comorbidity and namely 48% of the subjects had an anxiety disorder. Eighty-three percent of the subjects had a family psychiatric history.

Figure 1 .

 1 Figure 1. Distribution of YBOCS score in the study's clinical population: green (V1) and orange (V5).

Figure 2 .

 2 Figure 2. Distribution of DAS score in the study's clinical population: green (V1) and orange (V5). Number of patients n = 31, DAS= Dysfunctional Attitude Scale.

Figure 3 .

 3 Figure 3. Distribution of MADRS score in the study's clinical population: green (V1) and orange (V5).

Figure 4 .

 4 Figure 4. The correlation's matrix of the scores on YBOCS, DAS and MADRS obtained at V1 and V5

Finally, we tried

  to investigate if the level of DAS's score and sub-scores at baseline could inform about the later clinical outcome, in other terms if DA have an influence on the evolution of the patients at the last follow-up visit (visit 5).
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	potentiellement impliqués dans la genèse et le maintien du trouble. dysfonctions de croyances nourrissant ces schémas qui portent sur l'estimation de la
	responsabilité, l'importance donnée aux pensées, le contrôle de la pensée, le perfectionnisme,
	Il faut introduire la notion de ce que l'on appelle « des pensées intrusives », ces pensées
	l'intolérance à l'incertitude et la surestimation de la menace.
	constituent des pensées gênantes, génératrices d'anxiété et d'inconfort, non contrôlées, qui
	tendent à être égo-dystoniques ; il a été démontré que ces pensées sont normales, quelles sont
	présente dans la population générale non pathologique (Da Silva, 1978, Rachman, 1981, England
	et Dickerson, 1988 ; Niler et Beck, 1989 ; Salkovskis, 1990 ; Freeston et Ladouceur, 1993 ;
	Bouvard et Cottraux, 1997). Le processus pathologique résiderait dans la fréquence d'apparition
	et dans l'interprétation de ces pensées. Elles seraient évaluées d'une façon particulière et
	perturbée en lien avec des schémas cognitifs et croyances particulières sous-jacentes propre à
	l'individu présentant une propension au TOC (Salkovskis 1985, Van Oppen 1995) et
	entraineraient alors des attitudes dysfonctionnelles. Ces schémas particuliers seraient nourris par
	des biais cognitifs, des déficits cognitifs et des croyances dysfonctionnelles. Pour rappel, un biais
	cognitif est une distorsion dans le traitement d'une information. Un déficit cognitif représente un
	manquement à la réalisation d'une fonction cognitive basale et une croyance dysfonctionnelle est
	définie par un ensemble de conceptions que l'individu à de lui-même et de son fonctionnement,
	des autres et de son environnement.

  on the seminal cognitive model (Beck et al., 1979), it has been theorized that

	dysfunctional beliefs (e.g. as measured by the Dysfunctional Attitudes Scale [DAS]; Weissman,
	1979) are important in the onset, relapse, and recurrence of major depression disorder (MDD)
	(Beck & Bredemeier, 2016; Beck et al., 1979), and are predictive of relapse/recurrence of MDD

after CBT treatment (Adler et al., 2015; Beck and Bredemeier, 2016; Garratt and al., 2007; Lorenzo-Luaces and al., 2015; Teasdale and al., 2001). Some results showed that DAS total scores at baseline significantly predicted depressive relapse/recurrence (Hazard Ratio [HR] =

  included in our study participated in MAGTOC study. The MAGTOC study is a single-center (Psychiatry Department, Grenoble University Hospital) therapeutic trial, conduced to evaluate the therapeutic effect of a neuro-navigated intermittent theta burst TMS (iTBS) of the right inferior frontal region in obsessive-compulsive disorder. It is a randomized, double-blinded and placebo-controlled study: active iTBS versus sham. It is performed in 2 parallel groups of 28 patients each: The study began in May 2015 and is scheduled to end inclusions in May 2022, it is still ongoing. The study duration per subject is planned for 6 months. The total study duration is estimated to be 102 months. Randomization was centralized and computerized by an independent organism (Center for Clinical Investigations of Grenoble University Hospital).

Table 1 .

 1 Synoptic table of the chronology of visits and examinations.

	Study phase	Pre-			Evaluation		
		inclusion			period		
	Clinical visits	V0*	V1*	V2	V3	V4	V5
	Time to	Less than	Day -7 to 0	Day 15	Day 21	Day 90	Day 180
	randomization	2 months					
	Inclusion/exclusion	Ö					
	criteria						
	Written consent	Ö					
	Preliminary clinical	Ö					
	examination						
	Clinical examination		Ö	Ö	Ö	Ö	Ö
	Neuro-psychological		Ö		Ö		
	evaluation						
	YBOCS	Ö	Ö	Ö	Ö	Ö	Ö
	MADRS		Ö		Ö	Ö	Ö
	DAS		Ö				Ö
	Structural+functional		Ö				
	MRI						
	Cortical excitability		Ö	Ö	Ö	Ö	Ö
	Cerebral functional		Ö				
	connectivity via						
	TMS paired pulses						
	Blood test for bio	Ö	Ö	Ö	Ö	Ö	Ö
	markers						
	Adverse reaction and		Ö	Ö	Ö	Ö	Ö
	serious adverse						
	reaction reports						

* Theses visits could have been combined the same date.

  The French version of the scale developed by Mollard, Cottraux and Bouvard (1986) shows good psychometric qualities (Bouvard et al., 1992).

	The Dysfunction Attitudes Scale 35 questions (Dr. Arlene Weissman and Dr. David Burns, 1978-
	2018), is a shortened version of the DAS (Weissman & Beck, 1978) which has internal

consistency, test-retest reliability, and average item-total correlations of the DAS were satisfactory in different samples (e.g.,

Cane et al. 1986; Oliver and Baumgart 1985) 

Table 2 .

 2 Demographic and clinical characteristics.

  . Dysfunctional attitudes are not only traits but are also state-dependent and influenced by depressive symptoms (Adler et al., 2015; Beck and Bredemeier, 2016; Lorenzo-Luaces et al., 2015; Teasdale et al., 2001; van Rijsbergen et al., 2013). Previous studies show that maladaptive behaviors and a higher reactivity to life events (Naemi et al., 2009; Stange et al., 2017; Wetzel et al., 2013) may increase the risk of mental disorders such as major depressive disorder (e.g. Stange et al., 2017). The statistical tendency of an overall mood improvement when there are less dysfunctional attitudes appears to be clinically coherent.We also searched for correlations in the variations of each of the seven DAS sub-scores and the MADRS and YBOCS scores between visits. These sub-scores are specific about some different types of cognitive styles and attitudes' dysfunctions characterizing the assessed OCD patients

then the total score itself. There is some evidence suggesting that individuals vulnerable to depression and anxiety may have dysfunctional beliefs only in a few, but not all, areas of their lives and functioning (e.g.,

Dyck 1992; Power et al. 1994, 1995; Sheppard and Teasdale 2000)

.

2006). Le gold-standard consiste en la technique d'exposition avec prévention de la réponse (EPR) qui expose le patient à une situation redoutée et l'encourage à ne pas réaliser ses réponses ritualisées de neutralisation (il prévient alors sa réponse). La recherche et l'évaluation de ses croyances dysfonctionnelles est par conséquent très importante. Plusieurs échelles sont disponibles comme le Questionnaire des Croyances Obsessionnelles -Obsessive Beliefs Questionnaire (OBQ -OCCWG, 2001) qui est un questionnaire d'auto-évaluation comprenant 87 items ou une version plus courte OBQ-44 (OCCWG, 2005). D'autres échelles d'évaluations des attitudes dysfonctionnelles sont également disponibles comme la Dysfonctional Attitudes Scale 35 questions (Weissman and Burns, 1978-2018), 40 questions (Weissman et Beck, 1978) qui ont pour but d'évaluer les attitudes associées aux cognitions dysfonctionnelles qui sous-tendent une vulnérabilité cognitive à l'anxiété et la dépression (Weissman et Beck, 1978). Grâce à ces échelles il est possible de spécifiquement quantifier et connaitre les types de croyances présentés par le patient, de suivre leur évolution dans le temps et d'orienter le travail psychothérapique. En dehors de la thérapie cognitivo-comportementale, qui est centrale dans la prise en charge, d'autres traitements ont démontré une efficacité dans le TOC. On note les antidépresseurs du type inhibiteurs sélectifs de la recapture de la sérotonine (ISRS) utilisés à posologie élevée (2 fois celle utilisée dans la dépression) (Millet & Jaafari 2004) et sur une durée d'au moins 12 semaines. Il est nécessaire de maintenir un traitement de consolidation pendant au moins 1 à 2 ans après l'obtention de la réponse au traitement. En cas de non-réponse à la monothérapie, qui est définie par l'essai d'au moins 2 à 3 ISRS, un passage à un antidépresseur tricyclique (principalement la Clomipramine®) est envisageable. Les autres stratégies thérapeutiques consistent en la potentialisation du traitement ISRS par un antipsychotique atypique ou typique, l'utilisation d'autres catégories d'antidépresseurs, l'ajout de la Buspirone ou de molécules antiépileptiques ou thymorégulatrices.

De plus, il apparaît que la sévérité de certaines attitudes dysfonctionnelles spécifiques avant traitement soit corrélée et ait tendance à influencer, à un certain niveau, l'évolution de la sévérité des TOC et de la dépression sur une période de 6 mois.Malgré plusieurs limites de l'étude, des changements dans ces croyances et attitudes sont susceptibles de favoriser une amélioration des TOC, en étant potentiellement impliqués dans la réponse aiguë à un traitement et/ou dans les mécanismes de maintien de la réponse. Les agents pharmacologiques et les techniques de stimulation cérébrale conduisant à une amélioration clinique peuvent également avoir un impact sur certains processus cognitifs et comportementaux -dont les attitudes dysfonctionnelles. Nous pouvons supposer que les bénéfices de ces stratégies thérapeutiques peuvent découler -au moins partiellement -de la modification de ces croyances et attitudes dysfonctionnelles. D'autres études sur des échantillons plus importants sont nécessaires pour confirmer un impact potentiel de ces traitements biologiques sur les croyances et attitudes dysfonctionnelles, effet qui pourrait ainsi être synergique à celui de la thérapie cognitivo-comportementale.

C. Correlation in the different scores between V5 and V1

We searched if there were correlations between the variations of the different scores between V1 and V5. We were therefore interested in the difference in scores between V1 and V5 and the correlation of these differences. For instance, we were looking if an improvement between V1 and V5 of one of those scores was statistically followed by an improvement (or a deterioration) of another score.

To know the strength of a correlation, we can look at the p-value associated with the Pearson coefficient between the variations of two scores. In the figure below, the dark boxes of the matrix correspond to a low p-value, i.e., to a statically significant correlation corresponds to a pvalue lower to 5%.

For a given Pearson Coefficient (R) corresponds a p-value: the higher is the value of R and N, the lower is the p-value. The diagonal terms correspond to the autocorrelation, i.e. the scores with themselves, which is necessarily perfect, corresponding to a p-value equals to zero.

i. YBOCS vs MADRS

In the graph besides, red dots represent, for each patient, the variation of the YBOCS and the MADRS score between V1 and V5. For most of the patients, we observed that when the MARDS score decreased, the YBOCS did also. More precisely, the correlation between changes in YBOCS and MADRS scores was statistically significant (p < 0.001), regardless of the test used (Pearson or Spearman).

A decrease in the YBOCS score between V1 and V5 is accompanied by a decrease in the MADRS score (R-coefficient at 0.64) (Figure 5).

We aimed at assessing the impact of a specific DA in the severity of OCD or comorbid depression state. Therefore, we investigated whether there were any correlations between the variations of the sub-scores of the DAS and the other scales.

We studied the variation of each of the seven DAS sub-scores in relation to the variation of YBOCS and the MADRS scales. The results of interest are outlined below. It's noteworthy that the Approval, Perfectionism, Responsibility and Autonomy sub-scores did not show a statistically significant variation and correlation.

i. The DAS's second sub-score ("Love") and MADRS

The correlation between the variations of the second sub score of DAS and MADRS score was statistically significant, using the Pearson test (R coefficient: -0,50 and p < 0,004).

An increase in the DAS's second sub-score between V5 and V1 is accompanied by a decrease in the MADRS score (Figure 8).

ii. The DAS's third sub-score ("Achievement") and MADRS

The correlation between the variations of the DAS's third sub-score and the variations of MADRS scores was statistically significant (R coefficient: -0,47 et p = 0,008).

An increase in the DAS's third sub-score between V5 and V1 is accompanied by a decrease in the MADRS score (Figure 9).

iii. The DAS's fifth sub-score ("Entitlement") and YBOCS

The correlation between the variations of the DAS's fifth sub-score and YBOCS scores was statistically significant using the Spearman's test (R-coefficient: -0,47, p < 0,007).

An increase in the DAS's fifth sub-score between V5 and V1 is accompanied by a decrease in the YBOCS score (Figure 10). 

VII. ANNEXES