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la reine des paupiettes. A Léo et Lucas, mes cousins de coeur que j’aime tellement, avec qui
J’aurai partagé mes vacances a la Rouveure et de nombreux souvenirs en concours dans le
camping-car d’Agnés. A Julie et Camille, mes alliées au milieu de tous ces garcons, a tous ces
moments ou nous avons refait le monde, pour toutes ces discussions partagées ensemble au
bord de la piscine de Toulon. A Guigui, Bébert, Nico, Romain et Thib : pour tous les jeux de
mecs partagés a Cusy pendant notre enfance, nos discussions a Noél, les tournois de pétanque,
les coinches et les tarots arrosés a la Chartreuse qui me font tant décompresser. A Nico F, cousin
de mes cousins, tu es tout aussi important pour moi et tu sais que je t’adore profondément.

A Laure, ma cousine adoptive, je suis trés heureuse de t’avoir a mes cotés et de pouvoir me
confier a toi. Nos passions communes et nos discussions nous auront beaucoup rapprochées.
J’admire ton dynamisme a toute épreuve, et attends avec impatience le jour ou nous
randonnerons a cheval ensemble !

A Martine et Dominique, merci pour m’avoir si bien accueillie dans votre famille, pour votre
douceur et bienveillance, et tous ces moments de partage autour de délicieux repas. Vous
m’avez toujours soutenue et j’en suis tres touchée. Votre amour pour la montagne et les Vosges,
vOs voyages et votre énergie m’impressionneront toujours. J espere un jour pouvoir raconter
autant d’histoires que vous !



A mes collégues de travail, qui m’ont enrichie d’expériences et tant apporté :

A ’équipe médicale du CHU :

A Thomas D, pour ton esprit fédérateur en tant que chef de service, pour ton soutien dans nos
projets et pour ta convivialité incroyable qui permet a notre équipe entiere de se réunir et se
souder.

A Sandie, pour ta douceur, ta bienveillance et ta patience qui m’ont donné confiance en moi et
permis de tracer ma route pour le reste de mon internat. A Aurélie, notre pilier, merci pour ton
soutien a toute épreuve et pour m’avoir sauvée de nombreuses noyades au 7eC ou aux avis. Ton
esprit juste et sage résonne souvent dans ma téte et m’accompagne au quotidien pour prendre
les meilleures décisions. A Gaél, pour ton implication dans nos projets et la qualité de notre
internat, pour ton écoute active et ton esprit protecteur qui m’ont souvent rassurée, sans parler
de ces nombreuses soirées partagées a rire ensemble.

A Agnés, pour ces 6 mois de régalade avec les petites sceurs K, pour les restaurants d’équipe,
pour ton €nergie inépuisable et ces céleébres coups de classeur qui m’ont remis certaines idées
en place. A Bleuenn, pour ton engagement pétillant et ta détermination, que ce soit au travail
ou pendant nos danses endiablées ; quand je « prends mes gouttes », je pense toujours a toi.

A Théo, pour ta coolitude et ta confiance qui m’ont beaucoup inspirée et permis d’étre de bonne
humeur dés le matin (un miracle !). A Laia, pour avoir pu compter sur toi & tout instant, et avoir
apporté tes petites touches espagnoles aux avis.

A Thomas L, pour ta sérénité en toute circonstances, ta bonne humeur constante et ta sincére
bienveillance qui sont des exemples a suivre pour moi. A Pierre-Yves, pour votre savoir et
votre pédagogie, ainsi que vos talents d’endoscopiste que j’admire. A llan, pour tes nombreux
conseils et tes quizz challengeant entre deux endoscopies.

Au Pr Bonaz, pour votre passion communicative des MICI et le partage de votre grand savoir.
A Marianne, que je remercie d’avoir relu mon manuscrit. J’ai hate de poursuivre nos aventures
ensemble qui avaient commencé en congres MICI a Malaga.

A Charlotte, pour ton rayonnement au travail et tes déhanchés avec nous jusqu’au bout de la
nuit. A Christelle, pour ta classe, ton organisation et tes qualités d’oratrice qui m’inspirent. A
Victoire, pour ton coté maternel qui nous rassure tous. A Marie Noelle, pour ton dynamisme
et tes avis éclaires.

A mes co-internes : notre team building, une seconde famille, sans vous la vie n’aurait pas été
aussi belle pendant ces 4 ans !

Popo, Alia et Fabien, toute I’histoire de mon internat a commencé grace a vous trois, lorsque
J’étais encore externe et que vous m’aviez convaincue que Grenoble était The place to be.
Aujourd’hui notre amitié continue ! Merci Fab d’avoir séché mes larmes de nombreuses fois au
7eC. Merci Popo de m’avoir ouvert les portes de la Réunion et de nous faire partager ton zouk.
Merci Alia pour ta douceur et ta sérénité qui m’ont toujours apaisée. Vic, toujours au taquet,
gréce a toi tout file droit et on peut compter sur ton soutien ; je suis si heureuse que tu rejoignes
notre team des super nana DJ de Gre !

Sysy, merci pour ton rire qui a traversé tous les étages du CHU et pour ces moments de détente
peclo a nous deux. Soso, mon rayon de soleil, notre passion commune pour les poneys nous
aura bien rapprochees et notre amitié compte beaucoup pour moi.

Mathou Kheng, parce que tu fais partie de notre famille, tu étais mon double en hépato et on
s’est tout de suite comprises. Je t’admire énormément. Sans toi les courriers dictés a 20h apres
notre pause secréte étaient bien moins fun.

Marie, continue de poser tes questions et de nous faire partager tes bons plans, reste comme tu
es ! Claire, douce et pétillante, j’adore ta double casquette montagnarde et surfeuse du sud-
ouest. Tessa, tu prends la releve des MICI et tu vas assurer.
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Rocca et Pil, hate de rire a vos blagues au prochain stage et d’embaumer ensemble la salle du
7eN. Avec Zak et Nico, vous formez une sacrée team, un peu de testostérone au milieu de
toutes ces femmes ! L aventure se poursuit avec les petits nouveaux qui ont déja bien grandit,
Maxime, Zahra, Jessica, Blandine et Margot que je vais continuer de découvrir a mon retour
au CHU.

A la meilleure des promotions, mes deux amies, deux super nana et futures co-DJ :

Claclou, notre amiti¢ s’est incroyablement enrichie depuis que nous sommes co-internes. On
aura marqué les services avec nos « Mathoooou et Clacloooou », notre équipe mobile de
réanimation (pimpon pimpon) et notre passion commune pour le chant de bon matin dans le
bureau médical. Ta présence et ta maturité me rassure, je te confie tout, et écoute attentivement
tes conseils avisés. Merci aussi de me permettre de vider mon sac et de réler de temps en temps
I Hate de continuer ensemble nos sorties ski, nos footings de mamies et nos apéros a la bonne
franquette.

Lélé, comme beaucoup le disent on forme a nous deux le Ying et le Yang, mais qu’est-ce que
ca match a fond ! J’ai toujours pu compter sur toi, de nuit comme de jour, du fin fond des bars
en Irlande jusqu’au sommet de la Bastille en passant par le lac du Bourget. Heureusement que
tu m’as trainée partout et m’a motivée dans mon quotidien, au travail, au sport, ou pour mes
projets ! Avec toi je me sens invincible et j’ai vécu plein d’aventures. J’aime quand tu es fiére
de moi, alors un grand merci pour tout.

A toute [’équipe du 7eme . Secrétaires, infirmier(es), aides-soignants(es), vous m’avez
accompagnée pendant mes 4 ans d’internat et j’aurais énormément grandit a vos c6tés. De jour
comme de nuit vous m’avez toujours soutenue. Mention spéciale a Laura et Chantal pour
avoir tapé mes (trop) longs courriers sans jamais ronchonner. Spéciale dédicace aussi a la team
des inf> du 7e (Fiona, Alex, Marine, Cindy, Pauline, Louise, Gaélle, Océane, Maéva, Amélie,
Sana, Estelle, Justine, Chiraze, Sandy, Yves, Rabah...) avec qui j’ai partagé tant de rires, de
pleurs et parfois de doute. J’ai toujours pu compter sur vous, et vous étiez mes piliers lors de
mes longues gardes de chat noir ! Méme si beaucoup d’entre vous sont parti(e)s du service,
I’affection que j’ai pour vous dépasse les frontiéres du 7° et j’espére continuer a partager de
belles aventures avec vous. Merci a I’équipe des infirmiers d’endoscopie et I’équipe de
programmation, pour nous souffler dans I’oreille quoi faire quand on est perdu en endoscopie,
pour votre sérénité et votre soutien sans faille dans ce stage ou I’on devient grand.

A I’équipe de gastro-entérologie de Chambéry : A Laetitia, pour ton savoir impressionnant en
oncologie, ton rire et ta péche communicatifs, et tes pas de danse bien a toi qui ne finissent pas
de nous épater. A Christophe L, pour tout ce que tu m’as appris, pour ton empathie que
J’admire profondément et nos grandes discussions sur la vie en contre visite. Tu es un médecin
exceptionnel. A Anais, notre warrior hyperactive, pour tes apparitions pétillantes dans le bureau
avec un « ¢a vaaaa les filles ? » qui nous reboostaient pour la journée. A Chloé, 1’organisatrice
hors-pair, qui nous rappelait qu’il n’y avait pas que 1’hépato-gastro dans la vie. A Olivier H,
d’abord co-interne puis assistant, qui ne manquait pas une occasion de mettre a jour tous les
potins. A Justine, la star hépatologue de chambé que j’ai attendu avec impatience pendant son
congé mat, j’ai adoré apprendre avec toi pendant les deux derniers mois de stage. A Christophe
A, mon premier mentor en endoscopies, j’utilise tes précieux conseils au quotidien et ils n’ont
pas de prix. A Corinne, pour nos discussions pleines de vie dans le bureau médical et nos
rigolades, & Pascal et Caroline pour m’avoir beaucoup appris sur ’addictologie. A Olivier B,
Francois, Mickael, Simona, Gaélle pour votre accueil et votre bienveillance avec moi.
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A I’équipe de radiologie de Chambéry : merci pour votre accueil et votre équipe sympathique,
ce stage aura ¢été un grand bol d’air frais, j’aurais beaucoup appris en échographie et aux
scanner. Dédicace spéciale a Magali ma co-interne, que j’ai adoré découvrir pendant ces 6
mois. Nous nous sommes tres vite comprises toutes les deux, et avons partagé ensemble des
moments précieux que je n’oublierai pas.

A [’équipe de gastro-entérologie de la Réunion, a Saint Denis : merci pour cette aventure
incroyable & vos cotés pendant 6 mois. A Pierre Philippe et Sylvain pour leur patience et leur
enseignement en CPRE, sans qui je n’aurai pas ce niveau aujourd’hui. Aux médecins du service,
Laura, Adele, Clémence pour leur confiance, et plus particuliérement & Maria avec qui j’ai
tissé des beaux liens d’amitiés. Aux infirmiers d’endoscopic et a Renée, une femme
exceptionnelle qui m’a beaucoup appris. A nos soirées endiablées a zouker dans I’espace VIP
du Mahé. Merci a mes deux co-internes coup de coeur Nina et Alicia, sur qui j’ai pu toujours
compter, et avec qui j’ai exploré tous les sommets réunionnais et les beaux fonds marins.

A I"équipe de Nutrition d’Annecy : A Johann, pour ta pédagogie, ton sens du management, tes
blagues drdles tout comme tes références aux grands auteurs qui font de toi un chef de service
cool, qui en impose. A Angéline, je t’admire pour ton dynamisme et ton humanité, ton
pragmatisme et ton implication dans les projets qui sont source de motivation. J’ai adoré
partager ton bureau et t’entendre me raconter tes nombreux trails. A Christelle et Magalie, mes
deux mamans du service, avec qui je peux me confier au quotidien et bien rigoler aux pauses
café. Merci encore a vous tous et a la team des diets de m’avoir si bien intégrée dans votre
€quipe, d’avoir pris soins de moi et m’avoir motivée a me lancer dans des projets.

A tous mes amis, de la maternelle jusqu’a la fac de médecine :

A Lucile et Pauline, mes plus fidéles amies, notre trio indestructible qui brave toutes les
tempétes. Votre soutien a été I’un des plus importants, vous savez me comprendre et m’apaiser.
On a tout vécu ensemble depuis plus de 20 ans maintenant (ca fait vieux de dire ¢a), nos soirées
pyjamas, tous ces fous rire en cours, ces trajets en bus, nos premiéres soirées, nos premiers
copains, nos premieres vacances en road trip jusqu’en Espagne, nos premiers déménagements,
nos premiers diplomes, et la liste est encore longue. Merci pour tout !!

A la team des anciens, Frangois mon acolyte et confident, Yannou mon réveur écolo, Amélie
E ma beauté naturelle, Xav mon costaud protecteur, Juju mon blagueur, Jimmy mon sportif et
combattant, Toinou mon déterminé, Léa P mon essentielle, Cécile ma douceur, Amélie R ma
créative, Mouts mon pilote, Mathou ma pétillante.

Je vous aime profondément et vous m’avez tous portée. Comment ne pas vous remercier pour
cette solidarité entre potes qui dure depuis 1’éternité. Vous étes mes piliers ! Je n’oublie pas vos
amoureux et amoureuses que j’adore et qui font aussi bien partie de notre famille.

A la team Bressonnais, Rémi et Margaux que je suis ravie de retrouver a la Passoire ou en haut
des Sept Laux. Vass, pour ton soutien, ton courage et ta poésie qui m’a toujours beaucoup
touchée. Vince, pour ta détermination. Eliott, pour ta malice. Gaetgaet, pour ta force. Loic,
pour ta maturité. Nico et Marine, pour vos aventures aux 4 coins de la France.

Je suis si heureuse que vous fassiez partie de ma vie, je vous porte tellement dans mon coeur !

A la team Vaucansex, Le | pour ton rire communicatif et tes invitations aux diners de famille,

le Max notre ambianceur préféré, Steph mon kiteur Annécien favori, et Marc pour ta
gentillesse incarnée.
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A Marianne, ma révélation, pour ces moments intenses partagés cette année, nos confidences,
notre empathie 1’une pour I’autre et pour ce don de se comprendre sans se parler. Et Martin,
ma belle découverte de bonheur, de joie de vivre et de fraicheur que tu dégages a chaque instant.

A Max et Naé, pour votre famille soudée, votre capacité incroyable a tout mener de front, pour
ces rigolades a Europa Parc et pour vos deux boutchou qui me font craquer.

A la team cavaliére : A Laurette, ma sceur jumelle cavaliére. Notre amitié¢ a dépassé depuis
bien longtemps les frontieres des club hippiques, et nous sommes toujours proches dans notre
petit cocon Grenoblois. A Cécé, la force tranquille, mon binbme de choc pendant des années
au club, merci pour toutes ces confidences et pour notre amiti¢ qui m’est si chére.

A la team Pitchoune qui m’aura fait réver pendant les 6 ans d’externat et encore aujourd hui.
A Marie, pour nos vacances en Bretagne et nos Samuel Umtiti mémorables. A Laura \V pour
suivre tous tes réves avec une détermination inspirante. A Anais, ma backpackeuse préférée au
sommet des montagnes Kirghiz. A Rorette, pour tes mots justes et douceur inégalée. A Zim,
pour ta position Barberousse qui est restée gravée. A Popo, pour nos séances de Sisi en repos
de garde et ton amour partagé de Championnet. A Rob V, pour nos révisions mythiques de D4
et nos parties de coinche & n’en plus finir. A Danger, pour tes « ouais-gros » et tes dreads-lock
qui nous ont fait mourir de rire. A Nils, mon coloc surfeur préféré, pour ta sensibilité et ton
soutien. A Rémy, pour tes talents cachés de catcheur en plein milieu de soirée, A Roger, pour
m’avoir trainée a la natation contre vent et marées. A Simon, pour le poulet marocain que tu
n'as pas réussi a terminer. A Sylvain, pour ces pinas colada et la Bella Vita réunionnaise qu’on
a partagées. A Alex et Diane, pour votre sincérité et les valeurs partagées. A Lukas et Soso,
the couple qui vogue & chaque spot de kite. A Luchino, pour ton dark-side en soirée qui font
toujours parler de toi. A Cédric, pour ta bonne humeur qui me manque souvent. A Bast, pour
mener paisiblement ta barque. A Saut, pour ta modestie admirable quand on sait que tu es si
cultive.

A Laura N, ma Lolo, on s’est suivies partout. Tu as été ma bindme de 1’externat, du dance floor
des soirées médecines, jusqu’en Irlande et a la Réunion. Merci pour toutes ces chouettes
aventures !

A mes amis rencontrés lors de mes aventures internationales : A Clara B, mon évidence lors
de notre Erasmus Irlandais, tu es toujours dans mon cceur et je n’oublierai jamais cette
expérience humaine qu’on a vécue ensemble. A Caro et Tom, mes amours de coloc et
désormais amis pour la vie, avec qui j’ai tant partagé a la Réunion. Sans votre joie de vivre et
votre soutien, la vie des iles n’aurait pas été si belle.
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RESUME

Introduction et objectif de I’étude — Les maladies inflammatoires chroniques de I’intestin
(MICI) comme la maladie de Crohn (MC) et la Rectocolite Hémorragique (RCH) sont parfois
associées a des manifestations extra-digestive (MED). Les MED peuvent atteindre les
articulations, la peau, les yeux et la sphere hépato-pancréato-biliaire et sont source d’invalidité
pour les patients en altérant leur qualité de vie. L’évolution de la MICI et de I’atteinte digestive
lorsqu’elle est associée aux MED est peu connue. Le but de notre étude était d’évaluer les effets

positifs ou négatifs des MED sur la séverité de la MICI sur 5 ans de suivi.

Meéthodes — Cette étude monocentrique et rétrospective menée dans un centre hospitalier
universitaire francais incluait les patients atteints de MICI avec cinq ans d’évolution. Les
patients avec données manquantes ou perdus de vue ont été exclus. Les données
démographiques, caractéristiques des MICI, MED, traitements médicamenteux et les
complications ont été analysés. La séverité de la MICI était définie par un critere composite
comprenant la survenue d’une hospitalisation, d’une chirurgie ou d’un décés en lien avec la

MICI a cing ans.

Résultats — Trois cent patients atteints de MICI était inclus, dont un quart avaient des MED.
Vingt-deux pourcents des MED précédaient la MICI, d’une durée médiane de 25 semaines. Au
total, 39.6% des MED étaient dermatologiques, 33.3% rhumatologiques, 18.8% hépatobiliaires
ou pancréatiques, et 8.3% ophtalmologiques. Elles étaient plus fréquentes dans la MC que dans
la RCH (66.7% vs 33.3%, p=0.12). Les patients avec MED avaient plus de localisation colique
dans la MC (30% vs 18.4%, p=0.045), d’anémie (28% vs 16%, p=0.034) et d’infections séveres
ou opportunistes (29.3% vs14.2%, p=0.005). La présence de MED était associée a la sévérité
de la MICI a cing ans d’évolution (76% dans le groupe MED vs 57.3%, p=0.006). Le risque
hospitalisation était plus élevé (74.4% vs 54.2%, p=0.003), particuliérement pour les poussées
inflammatoires (p=0.008), les complications (p=0.017) et colites aigués graves (60% des RCH
avec MED vs 20%, p=0.017). Il n’y avait pas de différence entre les deux groupes pour les

chirurgies ou déces.

Conclusion — Les MED sont une préoccupation croissante dans le domaine des MICI. Notre
étude est une des premieres a avoir montré un risque de sévérité augmenté a cingq ans
lorsqu’elles sont associées aux MED. Notre étude rétrospective et monocentrique doit étre

renforcée et confirmée par d’autres études prospectives et basees sur la population.
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ABSTRACT

Background and aims - Inflammatory bowel diseases (IBD) are associated with extraintestinal
manifestations (EIM). They can affect joints, skin, eyes and hepato-pancreato-biliary tract with
a substantial burden on quality of life. Data are lacking regarding modified IBD course and
bowel damage when associated with EIM. We investigate the positive or negative effect of EIM

on the severity of IBD at five years.

Methods - This retrospective and monocentric study included all patients diagnosed with IBD
and with five years of follow-up in a tertiary French hospital. Patients with missing data were
excluded. Demographic data, characteristics of IBD, EIMs, medical treatments and
complications such as hospitalisation, surgery and death were recorded and analysed. Severe
IBD was defined by a composite criterion including IBD-related hospitalization, surgery, or
death.

Results - Three hundred IBD patients were included, and 25% had EIM. Among EIMs, 39.6%
were dermatologic, 33.3% rheumatologic, 18.8% hepato-biliary or pancreatic and 8.3%
ophthalmologic. EIMs were more frequent in CD than UC (66.7% vs 33.3%, p=0.12). Patients
with EIM had more colonic location in CD (30% vs 18.4%, p=0.045), anaemia (28% vs 16%,
p=0.034) and severe or opportunistic infection (29.3% vs 14.2%, p=0.005). Presence of EIM
was associated with severe disease at five years (76% in EIM group vs 57.3%, p=0.006). Risk
of IBD-related hospitalizations were higher in EIM group (74.4% vs 54.2%, p=0.003),
especially for flares (p=0.008), complications (p= 0.017) and acute severe ulcerative colitis
(60% of UC with EIM vs 20% without, p=0.017). We founded no difference for surgery or
death between the two groups.

Conclusion - Our study is one of the first showing an incremental risk of severe IBD at five
years when the disease is associated with EIMs. Robustness of this retrospective and

monocentric study need to be enhanced by larger and prospective studies.

Keywords: inflammatory bowel disease, ulcerative colitis, Crohn’s disease, extra-intestinal

manifestations, disease course
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Abbreviations:

5-ASA: 5-aminosalicylic acid

AlH: autoimmune hepatitis

AIP: autoimmune pancreatitis

ASAS: Assessment of Spondylarthritis
ASUC: acute severe ulcerative colitis
CD: Crohn disease

CHUGA: Grenaoble-Alpes University Hospital
CMV: cytomegalovirus

EIM: extra intestinal manifestations
HLA: human leukocyte antigen

IBD: inflammatory bowel disease

IL: interleukine

JAK: anti-Janus kinase

MD: missing data

PSC: primary sclerosing cholangitis
SpA: Spondylarthritis

TNF: anti-tumour necrosis factor

UC: ulcerative colitis

VTE: venous thromboembolism
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory condition including two clinical
entities, Crohn’s disease (CD) and ulcerative colitis (UC). Their global incidence and
prevalence are rising over the decades®™®. In France it reaches up to zero point three percent
of the population and can occur at any age from childhood to old age®. Chronic inflammation
mostly involves the rectocolon or terminal ileum, but can affect the whole digestive tract for
Crohn’s disease™.

IBD generally evolves by a sequence of flare-up and remission periods of varying duration.
Over time, chronic inflammation may lead to bowel damages such as strictures, abscesses or
fistulas, especially in CD. The function of the digestive tract may be impaired by intestinal
resections, sometimes leading to stomas or short bowel syndrome®-®, Factors such as smoking
in CD are associated with increased risk of worsened disease course®®),

After five years of evolution, up to 44% of CD patients need surgery and 45% require
hospitalization due to an IBD complication?), and 15% and 22% respectively for UC!D-(12).(13),
Literature is conflicting about the rate of all-cause mortality in IBD but the global standardized
mortality ratio is estimated to be around 1.3, including a quarter to a third of death directly
linked to the IBD®4:(15),

Patients require a personalized care from a multidisciplinary medico-surgical team to control
disease progression and try to avoid bowel damage and disability*®-(7). The therapeutic
armamentarium mostly relies on immunosuppressors and biologicals agents, such as anti-tumor
necrosis factor (TNF). The choice of treatment is guided by the type of IBD, treatment history,
presence of complications and risk factors of each patient*®). Additional care such as dietary
advice, psychotherapy, physical activity or hypnosis should also be considered®®:20).1),
Deescalating treatment strategies may be discussed in selected patients in deep remission, but
with significant risk of relapse during the year after drug withdrawal®?:?®, Care of IBD patients
is still challenging for gastroenterologists and further medical research is needed to better
understand severe disease predictors.

IBD should be regarded as a systemic disorder not limited to the gastrointestinal tract, as five
to 50% of patients will develop extraintestinal manifestations (EIMs)@4:2526) Approximately
a quarter of patients suffer from EIM before IBD is diagnosed®”?®_ EIMs may involve any
organ but most frequently affect joints (axial and peripheral arthropathies), skin (erythema

nodosum, pyoderma gangrenosum, aphthous stomatitis), eyes (episcleritis, uveitis) and hepato-
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pancreato-biliary tract (primary sclerosing cholangitis [PSC], autoimmune hepatitis [AIH] and
pancreatitis [AIP])@%:%):@0),

The potentially immune mechanisms underlying EIM are poorly known. EIM pathogenesis
involve two major hypothesis: it could be either dependent on extension and translocation of
immune responses from the bowel (by antigenic specific immune response, T cell regulators),
or an independent inflammation that shares a common environmental or genetic predisposition
with IBD@:GDE2.63) For example, human leukocyte antigen (HLA) B27 is present in 25 to
75% of IBD patients with axial spondylarthritis, and HLA B8-DHR3 increases the risk by 10
folds for PSC in UCE®5), possible factors increase the risk of EIM including female gender,
colonic involvement and anoperineal lesions in CD patients, pancolitis in UC, and active
smoking©®G.(24),

EIMs may considerably affect quality of life, sometimes more than bowel symptoms®©®-(9),
EIM course may follow the clinical course of IBD, such as peripheral arthropathies, episcleritis
and erythema nodosum. Others like CSP, axial spondylarthritis or uveitis have independent
flares®?", The management of complex EIM should be discussed with the specialized
medical team of each organ involved“®-¢1),

The relationship between IBD activity and the development of EIM is well known, but data
regarding the impact of EIM on the natural course of IBD are lacking. The aim of our study
was to investigate the positive or negative effect of EIMs on the severity of IBD after five years

of evolution.

MATERIALS AND METHODS

Study design and patients

This was a retrospective observational study conducted in the Grenoble-Alpes University
Hospital (CHUGA), a tertiary IBD centre in France. The main outcome of our study was to
investigate the relationship between EIMs and the severity of IBD at five years of evolution,
using a composite criterion. Secondary outcomes were to evaluate the association of EIMs with
severe bowel damages, use of biotherapies and small molecules (anti TNF, anti-integrins, anti-
interleukin [1L]12-23, anti-Janus kinase [JAK]), primary resistance to anti TNF drugs, and extra
intestinal complications. We also investigated the relationship of each individual EIM
(rheumatologic, dermatologic, ophthalmologic and pancreato-hepatologic) with the severity of
IBD.
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This study was approved by the institutional ethics committee on human studies.

We established a retrospective IBD population cohort named EXTRAGUT by setting up a
network of reporting medical gastroenterologists’ clinics and patient’s medical records at
CHUGA.

Patients were included in this study if they presented with diagnosis of IBD (CD or UC) and
with at least five years of evolution from diagnosis. Patients were excluded if data were missing
during these first five years of evolution, or if they were lost to follow-up in this specific period.
Data after five years of evolution were censured. or if data were missing between the day of
IBD diagnosis and five years of evolution.

Diagnosis of IBD was made by specialized gastro-enterologist based on clinical, biological,
radiological, endoscopic and histological features.

For each patient included, a standardized data form was completed including demographic data
(date of birth, sex, date of death if occurred), medical conditions (smoking status, size and
weight, history of appendectomy), date of IBD diagnosis, disease location and behaviour for
CD and disease extent for UC according to Montreal Classification (at diagnosis and at five
years of evolution), presence and type of anoperineal lesion in CD. The prevalence of EIMs
and extraintestinal complications was assessed at diagnosis as well as during follow-up (until
five years of IBD evolution from the diagnosis). We recorded all medical therapies, IBD-related
hospitalizations and surgeries occurring within the five years of follow-up.

Patients were collectively informed with an explicative poster published in the gastroenterology
department waiting room. If needed, an opposition form was available at the secretary office

and included in patient’s medical record.

Definitions

Extraintestinal Manifestations

We evaluate the most common EIMs including axial and peripheral arthropathies, erythema
nodosum, pyoderma gangrenosum, aphthous stomatitis, episcleritis, uveitis, autoimmune
hepatitis, primary sclerosing cholangitis (PSC), autoimmune hepatitis (AlH) and autoimmune
pancreatitis (AIP).

Spondylarthritis (SpA) associated to IBD are classified to axial or peripheral based on primary
symptoms. They were diagnosed by specialized rheumatologists using the Assessment of

Spondylarthritis (ASAS) guideline including clinical, radiological and biological criteria.
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Ophthalmological EIMs were diagnosed by specialized physicians using slit lamp.
Dermatological EIMs could be diagnosed either by a dermatologist or a gastro-enterologist.
Hepato-biliary and pancreatic diseases were confirmed by hepatologists with an association of
specialized imaging and histologic evidence.

Specific definition of each EIM is described in Supplementary material.

Extraintestinal complications

Extraintestinal complications due to metabolic or anatomical abnormalities caused directly by
IBD or their treatments have been distinct from EIM according to ECCO guidelines®®. We
collected occurrence of anaemia, iron deficiency, malnutrition and need for artificial nutrition,
severe or opportunistic infections (including infections requiring hospitalization, repeated
infections requiring long term prophylactic treatments, cytomegalovirus [CMV] reactivation,
clostridioides difficile infection, fungemia and pneumocystis pneumonia), veinous
thromboembolism (VTE), cancers, lithiasis diseases (biliary or renal), osteoporosis, psoriasis

and hepatic steatosis.

Medical therapies

Treatments were categorized in four groups. Conventional therapies included corticosteroids
and 5-aminosalicylic acid (5-ASA). Immunosuppressors included methotrexate, azathioprine
and 6-mercaptopurine. Treatments using synthetics monoclonal antibodies were categorized as
biotherapies (infliximab, adalimumab, golimumab, vedolizumab or ustekinumab). Small

molecule treatments included orally administered immunomodulators (tofacitinib).

Primary Outcome: Severity of IBD

Severe IBD was defined by a composite criterion including occurrence of IBD-related
hospitalization, surgery, or death during the five years follow-up period.

IBD-related hospitalization could be due to a flare or a complication such as malnutrition,
severe infection or side effects of treatments.

Surgeries were reported if directly linked with IBD such as intestinal resection or intestinal

continuity restoration. Minor surgeries like anal fistulas drainage were not recorded.
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Secondary Outcomes: Severity of bowel damages

Severe bowel damage for CD was defined by either the presence of stricturing (B2) or
penetrating behaviour (B3) at diagnosis, change from inflammatory (B1) to either complicated
phenotype (B2 or B3) at five years, upper digestive involvement (L4), presence of anoperineal
lesions (p), or if patients required more than one surgery at five years of evolution.

For UC, severe bowel damage was defined by either pancolitis (E3) involvement at diagnosis,
change from distal colitis (E1 or E2) to pancolitis (E3) or occurrence of acute severe ulcerative

colitis (ASUC) over the five years follow-up.

Statistical analysis

Statistical analysis was performed using the R software. Continuous data are presented as
median (min-max range). Boolean data are presented as raw counts (percentages within the
group of interest). Comparisons between groups of continuous data rely on a Wilcoxon test,
while comparisons between groups of boolean data rely on a chi-square test. For time-
dependent outcomes (hospitalization, surgery or death) Kaplan—Meier survival curves were
plotted and a log-rank test was performed.

All tests performed are two-sided comparison tests with a p-value <0.05 considered significant.

Data were censured after 5 years of evolution to avoid long term complications bias.

RESULTS

Population

Five hundred and forty-eight patients with confirmed IBD were screened and 300 patients were
finally included in the study. A total of 156 patients were excluded due to missing data or loss
of follow-up, and 92 patients due to a disease evolution shorter than five years (figure 1). In the
final cohort, 75 patients had one or more EIMs (25%).

The clinical and demographic data between patients with and without EIM are presented in
table 1. Median age at diagnosis was 28 (range 5-82) years. Half of patients (49.3%) were men,
and 131 patients were active smokers (43.7%) during the follow-up period. One hundred and
seventy-five patients had a diagnosis of CD (58.3%) and 125 UC (41.7%). Median date of
diagnosis for IBD was November 2010.
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Figure 1 : Flow chart - EXTRAGUT cohort
EIM : extra intestinal manifestation; IBD : Inflammatory Bowel Disease; MD : missing data

Regarding CD location, 58 patients (33.1% of CD patients) had ileal (L1), 38 (21.7%) colonic
(L2), 79 (45.2%) ileocolonic (L3), and 44 (25.1%) had upper digestive (L4) location. Regarding
behaviour at diagnosis, 120 patients (68.5% of CD patients) had an inflammatory (B1), 32
(18.2%) stricturing (B2) and 30 (17.1%) penetrating (B3) behaviour. Seven patients had both
stricturing and penetrating behaviour. Seventy-five patients (43.3% of CD) had anoperineal
lesions, among which 11.4% with ulcerations, 29.1% with fistulas, and 2.3% with stenosis. CD
patients with EIM had significantly more colonic location (30% vs 18.4%, p=0.045). There was
no difference of behaviour at diagnosis between the two groups.

As for patients with UC, 33 (26.4% of UC patients) had proctitis (E1), 53 (42.4%) distal colitis
(E2) and 39 (31.2%) pancolitis (E3) at diagnosis.
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Table 1: Demographic and clinical data of patients

Total IBD without EIM  IBD with EIM b

n = 300 n=225 n=75 p-value
Age median (range) 28 (5-83) 28 (6 - 83) 28 (5-82) 0.836
Sex - n (%)

Male 148 (49,3) 111 (49,3) 37 (49,3) 1
Female 152 (50.7) 114 (50.7) 38 (50.7) 1
BMI median (range) 23.1 (14,4 - 46.5) 23.0 (14,4 -37.4)  23.7 (16.2 - 46.5) 0.256

Smoking - n (%)
Active 131 (43.7) 96 (42.7) 35 (46.7) 0.638
Cessation 65 (21.7) 47 (20.9) 18 (24) 0.686
Appendectomy - n (%) 56 (18.7) 42 (18.7) 14 (18.7) 1
IBD type - n (%)
CD 175 (58.3) 125 (55.6) 50 (66.7) 0.12
uc 125 (41.7) 100 (44.4) 25 (33.3) 0.12
Disease location for CD? - n (% of CD)
L1 58 (33.1) 49 (39,2) 9 (18) 0.091
L2 38 (21.7) 23 (18,4) 15 (30) 0.045
L3 79 (45.2) 53 (42,4) 26 (52) 0.082
L4 or +L4 44 (25.1) 31 (24,8) 13 (26) 0.572
Disease location for UC®- n (% of UC)
El 33 (26.4) 29 (29) 4 (16) 0.11
E2 53 (42.4) 41 (41) 12 (48) 0.793
E3 39 (31.2) 30 (30) 9 (36) 0.921
Disease behavior for CD n (% of CD)
Inflammatory 120 (68.5) 83 (66,4) 37 (74) 0.077
Stricturing 32 (18.2) 27 (21,6) 5 (10) 0.28
Penetrating 30 (17.1) 19 (15,2) 11 (22) 0.182
Penetrating + Stricturing 7 (4) 4 (3,2%) 3 (6%) 0.508
Anoperineal lesions - n (% of CD) 75 (42.9) 52 (41,6) 23 (46) 0.248
Ulceration 20 (11.4) 16 (12,8) 4 (8) 0.789
Fistula 51 (29.1) 34 (27,2) 17 (34) 0.183
Stenosis 4(2.3) 2(1,6) 2(4) 0.561

UC: ulcerative colitis; CD: Crohn’s disease; IBD: inflammatory bowel disease; EIM: extraintestinal
manifestation

# According to Montreal Classification
bp value refers to the comparison between the IBD with EIM and IBD without EIM groups

EIMs distribution

Characteristics of EIMs are presented in figure 2. Of the 75 patients (25% of the total
population) with EIM, 18 patients (24%) had two or more EIMs. The median time since
diagnosis of IBD was 25 (-5924 to 796) weeks. The diagnosis of EIM preceded the diagnosis
of IBD for 17 (22%) of patients.
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About 33.3% of EIMs were rheumatologic (23 patients with axial spondylarthritis, nine with
peripheral spondylarthritis), 39.6% were dermatologic (ten patients with erythema nodosum,
28 with aphthous stomatitis, none with pyoderma gangrenosum), 8.3% were ophthalmologic
(four patients with uveitis, four with episcleritis) and 18.8% were hepato-biliary or pancreatic

(11 patients with PCS, five with AIH, two with AIP).

Figure 2 : Extra intestinal manifestations distribution in the inflammatory bowel disease population
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EIM: extra intestinal manifestation; Spa: spondylarthritis; PSC: primary sclerosing cholangitis; AIP: autoimmune pancreatitis;
AlH: autoimmune hepatitis

Primary outcome: EIMs and Severity of IBD

Among the 300 patients included, a majority had severe IBD (62%). Comparing the two groups,
76% of patients with EIM presented a severe disease compared to 57.3% of patients without
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EIM (p=0.006). Cumulative probability of severe IBD in Kaplan Meyer analysis (figure 3)

showed a significant median time of 353 days in patients with EIM and 1207 days in patients

without EIM (Piogrank 0,0034).

Details about hospitalizations and types of surgeries are summarized in table 2. IBD-related

hospitalizations for flare-up or for complications were more frequent among patients with EIM

(p=0.008 and 0.017 respectively). Regarding surgeries, there was no difference in the two

groups, but subtotal colectomy was numerically more frequent in patients with EIM (8% vs

2.2%, p=0.051). Occurrence of death was less than 1% during follow-up (two deaths). Both

patients did not have EIM. One patient died from a severe infection complicated with

disseminated intravascular coagulation, and the other from a B-cell lymphoma while being

treated by combination therapy.

Table 2: Primary outcomes in IBD patients with or without EIM b

Total IBD without EIM IBD with EIM

a
(n = 300) (n = 225) (n = 75) p-value
Complication (primary outcome) - n (%) 186 (62) 129 (57.3) 57 (76) 0.006
Hospitalization - n (%) 178 (59.3) 122 (54.2) 56 (74.7) 0.003
At diagnosis 50 (16.7) 36 (16) 14 (18.7) 0.721
Flare up 108 (36) 71 (31.6) 37 (49.3) 0.008
Complication 51 (17) 31 (13.8) 20 (26.7) 0.017
Scheduled surgery 10 (3.3) 7(3.1) 3(4) 1
Surgery - n (%) 56 (18.7) 43 (19.1) 13 (17.3) 0.864
Segmental colectomy 7(2.3) 5(2.2) 2(2.7) 1
(Sub)Total colectomy 11 (3.7) 5(2.2) 6 (8) 0.051
(Colo)Proctectomy 6 (2) 5(2.2) 1(1.3) 1
lleocaecal resection-Right hemicolectomy 23 (7.7) 18 (8) 5(6.7) 0.9
Small bowel resection 6 (2) 6 (2.7) 0 0.341
Intra-abdominal abscess drainage 3(1) 3(1.3) 0 0.738
Restoration of bowel continuity 12 (4) 6 (2.7) 6 (8) 0.089
Diverting stoma 5(.7) 4 (1.8) 1(1.3) 1
Death related to IBD - n (%) 2(0.7) 2(0.9) 0 1

®p value refers to the comparison between patient without EIM and with EIM groups.

® The following table is centered on patients. In particular, it presents the numbers and % of patients for which :
at least one hospitalization for a given reason has been recorded (out of the 5 hospitalizations potentially recorded)

at least one surgery of a given type has been recorded (out of the 3 surgeries potentially recorded).
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Figure 3 (Kaplan Meyer analysis): The cumulative probability of severe IBD in patient with/without EIM

IBD: Inflammatory Bowel Disease; EIM: extra-intestinal manifestation
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Secondary outcomes: EIMs and Severity of bowel damage

Severity of bowel damage and comparison between the two groups are summarized in table 3.

Disease extension / behaviour evolution

We founded no association between presence of EIM and severity of bowel damage for CD
patients. Regarding behaviour after five years of evolution, 79 patients (45.1% of CD) were B1,
56 (32%) were B2 and 65 (37.1%) were B3. From diagnosis to five years of evolution, 50
patients (28.5%) evolved from Bl to B2 or B3. This evolution was observed in a higher
proportion of patients with EIM (34% vs 26.4%, p=0.152). For anoperineal lesions we found
no difference between the two groups (46% vs 41.6%, p=0.248) as well as for upper digestive
extent (26% vs 24.8%).

Regarding patients with UC, at five years 15 (12% of total UC) had proctitis (E1), 49 (39.2%)
distal colitis (E2) and 61 (48.8%) pancolitis (E3). From diagnosis to five years of evolution, 25
patients with UC (20%) presented disease extent from distal colitis to pancolitis. This
proportion was numerically higher in patients with EIM (32% vs 17% in patients without EIM,
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p=0.546). ASUC was more frequent in patients with EIM (60% vs 20% in patients without EIM,
p=0.017).

Hospitalization, surgery and medical therapies

Five-point seven percent of patients with EIM required more than five hospitalizations,
compared to 0.9% in patients without EIM (p=0.057).

For surgery, 8% of patients with EIM required at least two surgeries compared to 3.6% in
patients without EIM (p=0.206).

Primary resistance to anti TNF was higher in the EIM group but this difference did not reach
statistical significance (12% vs 8.9%, p=0.573). More than one biotherapy or small molecules

was needed for 22.7% of patients: this proportion was similar between the two groups.

Table 3: Secondary outcomes in IBD patients with or without EIM

Total IBD without EIM  IBD with EIM a
(n = 300) (n = 225) (n = 75) p-value
For CD : n (% of CD) 175 125 50
Stricture / penetrating behavior at diagnosis 55 (31,4) 42 (33,6) 13 (26) 0.931
Stricture / penetrating behavior evolution at 5 yrs® 50 (28,5) 33 (26,4) 17 (34) 0.152
Upper digestive extent 44 (25,1) 31 (24,8) 13 (26) 0.572
Anoperineal lesions 75 (42,9) 52 (41,6) 23 (46) 0.248
For UC : n (% of UC) 125 100 25
Hospitalization for acute severe ulcerative colitis 35 (28) 20 (20) 15 (60) 0.017
Pancolitis localisation at diagnosis 38 (30,4) 30 (30) 8 (32) 0.689
Pancolitis extent at 5 years of evolution® 25 (20) 17 (17) 8 (32) 0.546
For both IBD : n (% of total sample)
More than 5 hospitalizations 6 (2) 2(0.9) 4 (5.3) 0.057
More than one surgery 14 (4.7) 8 (3.6) 6 (8) 0.206
Primary resistance to anti TNF 29 (9.7) 20 (8.9) 9 (12) 0.573
More than one biotherapy 68 (22.7) 51 (22.7) 17 (22.7) 1

UC: ulcerative colitis; CD: Crohn’s disease; IBD: inflammatory bowel disease; EIM: extraintestinal manifestations; TNF:
tumor necrosis factor; yrs= years

®p value refers to the comparison between patient without EIM and with EIM groups.

®: evolution from inflammatory at diagnosis to stricturing and/or penetrating behaviour at 5 years

¢: evolution from distal colitis at diagnosis to pancolitis at 5 years

Extraintestinal complications

Extraintestinal complications were similar between the two groups with 77% of patients
presenting with at least one extraintestinal complication (Figure 4). The most frequent were
iron deficiency (40.7% of patients) complicated with anaemia for 19% of patients, malnutrition
(33.7%) requiring artificial nutrition support for 21% of patients, and severe or opportunistic

infection for 18% of all patients. Patients with EIM suffered significantly more from anaemia
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(28% vs 16%, p=0.034) and severe or opportunistic infections (29.3% vs 14.2%, p=0.005) than
patients without EIM. Without difference between the two groups, 11% of all patients had
osteoporosis, 10.7% psoriasis, 7% cancers or lithiasis disease, 6.3% steatosis and 2.3% VTE.

Figure 4: Distribution of extra-intestinal complications in patient with/without EIM
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In our cohort, demographic data and IBD characteristics such as location and behaviour were
in line with most of IBD populations“?:“3), Our two groups were comparable for demographic
data at diagnosis, limiting confusion bias. All EIMs were assessed according to EXTRA
consensus with dedicated specialists allowing a consistent definition, thus increasing the
potential generalisation of our results(44).

We found a prevalence of 25% of EIM which were significantly more frequent in CD (64%)
than UC (33%) and especially in case of colonic involvement in CD, which is consistent with
the population-based studies previously published®®“?_Risks to develop EIM tended to be
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higher in patients with anoperineal lesions, and seemed less frequent in Crohn’s ileal and UC
proctitis locations as observed in other publications, though these trends were not statistically
significant™)(%)_ Results regarding the association between sex, smoking status or pancolitis
location in UC at diagnosis and EIMs are conflicting®”. There was no difference between the
two groups regarding these factors in our study.

Similarly to a Swiss cohort in 20157, 22% of our patients presented with EIM before IBD,
and a quarter had two or more EIMs (three patients had three EIMs and 15 patients had two
EIMs).

This IBD cohort focused on EIMs is, to our knowledge, the first published in France, which
may explain why we found a different distribution of EIM than described in other Europeans
cohorts. In our cohort, aphthous stomatitis was the most frequent (31.8% of all EIMs) followed
by axial spondylarthritis (26.1%). There was no pyoderma gangrenosum and a particularly high
proportion of PSC (12.1% vs 0.6 to 6.4% in other studies“®“9)). This discrepancy might be
partially explained by the fact that our hospital is a referral centre for cholestatic liver diseases.
In comparison, in the Swiss population cohort of 2015, aphthous stomatitis was also frequent
(21.6%) but peripheral arthritis was much more frequent than axial (70% vs 16%). Differences
between cohorts in each country may have various causes such as a wide range of
methodological structures in studies, which include different geographic areas, definitions of
EIMs and selection of patients. This highlights the importance of the EXTRA consensus and
updated recommendations to standardize practices®.We also know that EIMs may occur up
to 20 years of evolution, though we chose to censure our data after five years to avoid long-
term complications bias. For all patient in our study, we looked at evolution on their last medical
report after censured period, sometimes 10 to 15 years after IBD diagnosis. Thirteen patients in
the cohort (5.8% of patients without EIM) developed EIM after five years of evolution,
including one patient with pyoderma gangrenosum, one with erythema nodosum, four with
peripheric arthritis, two with SPA, four with PSC and three with uveitis. Eighteen patients
presented joint pain but missed consultation with a rheumatologist illustrating the difficulties
physicians may face to properly diagnose and manage EIM.

Extraintestinal manifestations are a growing concern in the field of IBD, as our understanding
of the underlying mechanisms increases and in an age of holistic approach of IBD patients. Our
study is one of the first reporting an incremental risk of severe IBD course when associated
with EIM®Y. In this retrospective population cohort, we found a significant association between

the presence of EIM and our primary outcome of severe IBD course within five years of follow-
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up (OR 2.21, p=0.006). Similar results were mentioned in a prospective study in 1996 with a
significant “higher risk of a severe clinical course for patients with EIM”©®2),

Worsened disease course is often associated with change from inflammatory to complicated
behaviour in CD, and with extension from proctitis or left-sided colitis to pancolitis in UC, thus
justifying our choice of secondary outcomes®®). In our cohort, CD patients tended to evolve
from inflammatory to stricturing or penetrating disease (34% in patients with EIM vs 26.4% in
patients without, p=0.152) and UC tended to extend to pancolitis (32% vs 17%, p=0.546).
Others teams studied the association between location or behaviour of IBD with the
development of specific EIM, but none of them explored its association with progression of
bowel damage over time®). However, these secondary outcomes were not statistically
significant, maybe due to a lack of strength, and need to be confirmed by further studies.

To focus on severity of IBD, the risk of related-IBD hospitalizations is particularly relevant in
our patients with EIM (OR 2.49, p=0.003), especially for flares or IBD related complications.
A Hungarian study showed a similar association between the presence of EIM and the higher
cumulative probability of hospitalization, but this result was statistically significant in UC
patients only®%. Hospitalization at diagnosis was similar in our two groups, in agreement with
our hypothesis that IBD becomes more severe over time in patients with EIM.

In our study, aphthous stomatitis was the EIM with the higher association with severe disease
(post hoc analysis, see Supplementary material), which should be explored in further studies.
Even if literature is heterogeneous as to the prognostic value of upper gastro-intestinal tract
involvement®®-8) a majority of studies showed its negative effect in IBD outcomes, with a
higher risk of surgery, complicated behaviour and flares®”. Oral lesions are often associated
with oesophageal involvement, malnutrition or immunologic treatments and may partly explain
its association with severe IBD®9),

Another interesting finding in our cohort is the higher proportion of anaemia in patients with
EIM, knowing that previous studies found an increased risk of hospitalization and long term
complications in case of anaemia®4¢9.60),

The incremental rate of hospitalization may also be explained by the predominance of severe
infections in patient with EIM, possibly due to their propensity to be treated with
immunosuppressive drugs®V. This was the case in our study, where patients with EIM had a
mean of 1.23 biotherapies during the five years of follow-up vs 1.05 biotherapies in patients
without EIM.

Post hoc analysis with logistic regression confirmed the independent impact of anaemia and
severe infection on hospitalization rate (see Supplementary material). On the other-hand, we
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found no association between presence of EIM and other extra-intestinal complications (such
as malnutrition, cancers and VTE) which often lead to hospitalization.

Presence of EIM was not associated with primary resistance to anti-TNF drugs in our study.
This could be related to the known beneficial effect of anti-TNF treatment on most EIMs such
as SpA, aphthous stomatitis, erythema nodosum or uveitis, due to a shared underlying
inflammatory pathway involving T1 regulators cells and TNF alpha(®2:®3),

This study is also one of the first describing the specific risk of surgery in patients with EIM.
We observed a similar surgery rate between the two groups, though maybe due to a lack of
power, as we report a lower rate than usual in a tertiary centre (18.7% in our study), even though
recent epidemiological European data suggested a declining surgery rate in both IBDs (10-30%
of CD and 5-10% of UC)®¥. A population-based study in Minnesota between 1970-2004
showed that presence of EIM was negatively associated with surgery (HR 0.5; 95% C10.3-0.9),
in line with our findings®). In our cohort, patients with EIM seemed more at risk for subtotal
colectomy (8% vs 2.2%, p=0.051), which could be explained by the higher risk to be
hospitalized for ASUC.

Mortality in our cohort is low (less than 1%), comparable to French crude mortality rate (0.66%
in CD and 0.8% in UC)(®®. Mortality in IBD is often due to long term complications such as
cancers, and occur most of the time beyond five years of evolution which could partly explain
our results®-®®)_ Other causes of mortality are infections, VTE and cardiovascular events®®,
and may concern older patients with comorbidities, while our patients were relatively young
due to the frequently early onset of IBD and the follow up limited to five years. In our cohort,
one patient died from severe infection and one from lymphoma. Two other patients died from
cancer, long after data censorship.

Finally, our study presented some limitations. We have a substantial sample of 300 patients but
the monocentric recruitment limits the generalizability of the results, and the exploratory nature
of the tests should be taken cautiously due to the retrospective design. Patients were recruited
in a tertiary IBD referral centre leading to an over-representation of severe IBD cases. We tried
to minimize this selection bias by randomly selecting patients in planned clinics only (instead
of the day hospital unit or the hospitalization ward). As previously noted, we censured data at
five years to have a homogenous follow-up, and also to limit long-term bias, which may
increase significantly the rate of recorded complications. This choice leads to underestimate the
prevalence of EIM in our cohort (EIM occur with a median time from IBD diagnosis of more

than 7 years"?) but also some important events such as surgery and death.
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In conclusion, our study showed that presence of EIM increased the risk of severe IBD at five
years of evolution, in particular the risk of hospitalization. It could be partly explained by the
higher rate of anaemia and severe or opportunistic infections in patients with EIM. These
findings confirm the importance of holistic approach of IBD, and patients with EIM may require
a closer follow-up in order to prevent the occurrence of severe outcomes. Our population was
representative of other population-based studies reporting IBD with EIM, but due to the

retrospective and monocentric design it needs to be confirmed by further studies.
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SUPPLEMENTARY MATERIAL

Definitions of Extra Intestinal Manifestations

Rheumatologist diseases:

Spondylarthritis (SpA) associated to IBD are classified to axial or peripheral based on primary
symptoms. Diagnosis is based on ASAS guideline (including clinical, radiological and
biological criteria’s). They can both be associated with enthesitis, dactylitis and other extra-
articular manifestations such as psoriasis, urogenital and cardiac affections.

Axial arthropathies consider isolated sacroiliitis and progressive ankylosing spondylitis (AS).
They evolve independently from IBD activity. AS is often associated with HLA B27 positivity
whereas isolated sacroiliitis if frequently negative for. AS cause severe inflammatory low back

pain with morning stiffness, examination shows limited spinal flexion (Schober’s test) and

reduced chest expansion.

Figure 1: Axial Spondyloarthropathy

Source : Bénédicte Caron, Alain Meyer, Jean Meyer, et al. Manifestations rhumatologiques au cours des maladies
inflammatoires chroniques intestinales. Hépato-Gastro & Oncologie Digestive. 2018;25(4):353-363.

Peripheral arthropathies include two entities based on articular distribution and natural
history. They both cause swelling arthralgias and arthritis without joint destruction, so the
diagnosis is mostly based on clinical features. Type | is pauciarticular and usually affect less
than five large joints (ankles, knees, hips, wrists, elbows, and shoulders). Crises are
asymmetrical, migratory, last less than 10 weeks and have parallel course with IBD. Type Il is
polyarticular and involve symmetric arthritis of more than five small joints, particularly the
metacarpophalangeal one. Crises ended after months and are independent from intestinal
activity. This discrimination between type | and type 11 is not recorded in this study by lack of

evidence in medical reports.
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Figure 2: Dactylitis

Source: Spondylarthrite ankylosante, Kinanah Yaseen, MD, Cleveland Clinic. https://www.merckmanuals.com.

Dermatological diseases:

Erythema nodosum is a raised, tender, red or violet inflammatory subcutaneous nodules with
a maximum diameter of five centimetres. It appears mostly on the anterior extensor surface of
the lower extremities, rarely on the face and trunk. It is often associated with other systemic
symptoms including arthralgia and fatigue. Diagnosis is clinical and evolution is parallel to

bowel flare-up.

Figure 3: Erythema nodosum

Source: Julia Benedetti, MD, Harvard Medical School. https://www.merckmanuals.com

Pyoderma gangrenosum is a neutrophilic dermatosis which most frequently affect extensor
surface of lower extremities, particularly the shins. It can be adjacent to stomas. It begins with
a very painful nodule or pustule surrounded by unlimited erythema that quickly spreads and
develops into a deep ulcer, sometimes with a purulent but sterile necrosis. The disease course
is unpredictable, and evolve independently to IBD. The diagnosis is made clinically but with

exclusion of other causes (with biopsies and swab).

38



Figure 4: Pyoderma gangrenosum

Source : Veloso FT. “Extraintestinal manifestations of inflammatory bowel disease: do they influence treatment
and outcome?.” World journal of gastroenterology vol. 17,22 (2011): 2702-7

Aphthous stomatitis follow the course of the underlying IBD. Lesions are usually multiple,

painful and located on the labial and buccal mucosa.

[ R
Figure 5: Aphthous stomatitis

Source: Grimaux X, annales de dermatologie, Vol 145 nov 2018

Ophthalmological diseases:

Episcleritis is a sectorial hyperaemia of the conjunctiva and sclera, evolving with IBD activity.
It’s painless and without change of visual acuity.

Uveitis is an insidious inflammation of anterior chamber. Patients present ocular pain, blurred
vision, photophobia, and headaches. It occurs independently of IBD but often precede

diagnosis.

Figure 5: Uveitis (left picture) and episcleritis (right picture)
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Source: Gueudry J, Muraine M. “Anterior uveitis.” Journal frangais d'ophtalmologie vol. 41,1 (2018): e11-e21.

Hepato-biliary and pancreatic diseases:

Primary sclerosing cholangitis (PSC) is a cholestatic liver disease with progressive biliary
inflammation and fibrosis. It leads to segmental biliary dilatations and stenosis. Patient present
biologic cholestasis, and/or suffered from abdominal pain, jaundice and pruritus. Magnetic
resonance cholangiopancreatography (MRCP) is the reference to confirm diagnosis. Another

rare entity affects intra-hepatic small ducts, and is revealed with biopsies.

Figure 6: cholangiopancreatography MRI of PSC

Source: FMC gastro, post U 2020, Olivier Chalaziéres. https://www.fmcgastro.org/texte-postu/postu-2020-
paris/cholangite-sclerosante-primitive-diagnostic-et-suivi/

Autoimmune hepatitis (AIH) is a chronic immune mediated liver disease defined by interface
hepatitis (on biopsies) associated with hypergammaglobulinemia and/or circulating
autoantibody (antinuclear antibody [ANA] and/or anti-smooth muscle [ASMA], liver/kidney
microsomes [LKM1], liver cytosol antigen [LC1]).

Autoimmune pancreatitis (AIP) is a chronic immune mediated pancreas disease characterized
by destruction of pancreatic parenchyma with neutrophilic infiltration (on biopsies). Two types
are described: the first one cause by specific immunoglobulin (sub type 4) which can attack
other organs; the second one is associated with IBD and affect only pancreas by multiple
inflammatory mechanisms. Patient can suffer from acute pancreatitis and lead to pancreatic

insufficiency. Diagnosis is difficult and based on clinical, laboratory and radiologic evidences.
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Post hoc analysis

Table 4 : logistic regression test for complications (hospitalisation or surgery or death)

Estimate Std. Error z value Pr(>|z|)
Anaemia 1,3113 0,4117 3,186 0,001445 **
Infection 1,6436 0,4748 3,461 0,000538 ***
EIM 0,4846 0,3771 1,285 0,198854
Signif. codes: 0 *** 0.001 **0.01"*' 0.05"'0.1""'1
(Dispersion parameter for binomial family taken to be 1)
Null deviance: 308.63 on 226 degrees of freedom
Residual deviance: 271.67 on 223 degrees of freedom
(73 observations deleted due to missingness)
AIC: 279.67
Number of Fisher Scoring iterations: 4
Table 5: EIM and severity of IBD (post hoc analysis)
total  Non-severe IBD Severe IBD p-value
Presence of EIM - n (%) 75 (25) 19 (16.7) 55 (30.1) 0.033
Musculoskeletal - n (%0) 31 (10.3) 12 (10.5) 19 (10.4) 0.839
Peripheral arthritis 9(3) 2 (1.8) 7 (3.8) 0.569
Axial spondyloarthritis 23 (71.7) 10 (8.8) 13(7.1) 0.768
Dermatological - n (%) 35 (11.7) 7 (6.1) 27 (14.8) 0.04
Pyoderma gangrenosum 0 0 0 NaN
Erythema Nodosum 10 (3.3) 2 (1.8) 8 (4.4) 0.45
Oral Aphtosis 28 (9.3) 5(4.4) 22 (12) 0.032
Ophtalmological - n(%) 8 (2.7) 4 (3.5) 4(2.2) 0.757
Uveitis 4(1.3) 1(0.9) 3(1.6) 0.839
Episcleritis 4 (1.3) 3(2.6) 1(0.5) 0.307
Hepato-pancreato-biliary - n (%) 14 (4.7) 2 (1.8) 12 (6.6) 0.15
PSC 11 (3.7) 2(1.8) 9 (4.9 0.349
AlH 5(1.7) 0 (0) 5(2.7) 0.197
AIP 2(0.7) 0(0) 2(1.1) 0.525

IBD: inflammatory bowel disease; EIM: extraintestinal manifestations; PSC: Primary Sclerosing
Cholangitis; AIH: auto-immune hepatitis; AIP: auto-immune pancreatitis
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