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La maladie de Crohn

Elle peut toucher tout le tube digestif de la bouche à l'anus, mais elle atteint préférentiellement la région iléocaecale. L'inflammation du tube digestif est classiquement discontinue, et transmurale c'est-à-dire qu'elle peut atteindre toutes les couches de la muqueuse digestive (contrairement à la rectocolite hémorragique, dont l'atteinte est continue, et ne touche que la muqueuse ou la sous-muqueuse).

Elle peut donc se compliquer de sténoses, de fistules digestives ou ano-périnéales, d'abcès, de perforation, ou de cancer à plus long terme. Elle peut être associée à des manifestations extra-intestinales (articulaires, cutanées, biliaires...), qui peuvent précéder le diagnostic de MC. 

I-Épidémiologie

Les 

II-Physiopathologie

La physiopathologie des MICI est complexe mais de nombreuses études ont permis d'identifier différents facteurs dans la pathogenèse de celles-ci (4). Ces maladies apparaissent chez des patients génétiquement prédisposés, ayant une réponse immunitaire muqueuse inappropriée vis-à-vis du microbiote intestinal, favorisée par des facteurs environnementaux. Au contraire, certaines bactéries présentent en excès peuvent être protectrices, en sécrétant des molécules anti-inflammatoires.

La restauration de l'équilibre du microbiote intestinal pourrait être une solution thérapeutique, mais pour autant la transplantation fécale reste aujourd'hui un échec.

Les mécanismes qui interviennent dans la pathogenèse de la MC sont complexes et beaucoup restent à ce jour inconnus (6).

Des facteurs environnementaux

Le tabac augmente le risque de développer une MC [START_REF] Lindberg | Smoking in Crohn's disease: effect on localisation and clinical course[END_REF] ; tandis que c'est un facteur protecteur de la RCH [START_REF] Lakatos | Environmental factors affecting inflammatory bowel disease: have we made progress?[END_REF]. Une fois la MC déclarée, le tabagisme augmente le risque de complication (fistule, abcès, sténose, recours à la chirurgie), il augmente le recours aux corticoïdes ou immunosuppresseurs, il favorise un échappement aux biothérapies et accroît le risque de récidives post-opératoires [START_REF] Cosnes | Effects of cigarette smoking on the long-term course of Crohn's disease[END_REF]. En revanche, le tabagisme passif dans l'enfance pourrait augmenter le risque de la MC, mais pas à l'âge adulte.

Ce risque disparaît quatre ans après le sevrage tabagique. Le sevrage est donc capital dans la prise en charge de la maladie.

Un antécédent d'appendicectomie apparaît dans les études comme facteur de risque 

III-Diagnostic

Le diagnostic de la MC est basé sur un faisceau d'arguments : des arguments cliniques, biologiques (élévation de la CRP, de la calprotectine fécale), mais aussi radiologiques (échographie, scanner, entéroIRM et IRM anopérinéale), endoscopiques et histologiques. La prise en charge vise aussi à améliorer la qualité de vie des patients, (PRO1) que l'on pourra apprécier à l'aide de l'IBD-Disk, outil visuel utilisé par le patient et validé en pratique clinique [START_REF] Tadbiri | The IBDdisk Is a Reliable Tool to Assess the Daily-life Burden of Patients with Inflammatory Bowel Disease[END_REF]. 

IV-Traitement

IMPACT OF META-OPTIMIZATION OF USTEKINUMAB ON MID-TERM TARGETS IN SEVERE CROHN'S DISEASE : THE MUST

STUDY

Original article

Alia Abdelmoula 1 , Thomas Chateau The composite primary endpoint included PROs-2 remission defined as SF ≤ 2.8 and AP ≤ 1, and biological remission defined as FCal < 250 µg/g and/or CRP <5 mg/L at S52. Secondary endpoints at S52 were clinical remission, endoscopic remission (SES-CD ≤ 4 and at least a 2-point reduction vs baseline and no subscore > 1 in any individual variable), steroid-free remission and clinical improvement in anoperineal lesions (APL). Rates of adverse events (AEs) and severe adverse events (SAEs) defined as infection, cancer, and surgery at S52 were also recorded. 

Results

Conclusion:

In the era of treat-to-target, our real-life cohort shows that optimising monthly subcutaneous ustekinumab from the start achieves a major clinico-biological target.

INTRODUCTION

Inflammatory bowel diseases (IBD) encompass chronic inflammatory disorders of the gastrointestinal tract whose phenotypic entities mainly comprise Crohn's disease (CD) and ulcerative colitis. The clinical course of CD is marked by unpredictable exacerbations and asymptomatic remission, causing lifelong morbidity (19) [START_REF] Kobayashi | Ulcerative colitis[END_REF].

Insufficiently controlled inflammation can lead to progressive bowel damage with impaired function, heightened risk of complications and increased incidence of neoplasia [START_REF] Neurath | Cytokines in inflammatory bowel disease[END_REF]. Optimal anti-inflammatory therapy is therefore essential for the efficient management of IBD patients. The advent of targeted therapies has substantially improved therapeutic outcomes and made a major impact on existing therapeutic algorithms ( 22)( 23) [START_REF] Torres | Predicting Outcomes to Optimize Disease Management in Inflammatory Bowel Diseases[END_REF]. The current therapeutic armamentarium for managing moderate-severe CD includes steroids, immunosuppressants (thiopurine and methotrexate, anti-TNFα agents (infliximab, adalimumab, and certolizumab), antiintegrins (vedolizumab), and an anti-interleukin 12-23 (ustekinumab) (25) [START_REF] Castaño-Milla | Systematic review with meta-analysis: the declining risk of colorectal cancer in ulcerative colitis[END_REF].

Ustekinumab (UST), a fully human immunoglobulin monoclonal antibody blocking the p40 subunit of IL-12 and IL-23 [START_REF] Torres | ECCO Guidelines on Therapeutics in Crohn's Disease: Medical Treatment[END_REF], was approved by the U.S. Food and Drug Administration (FDA) and by the European Medicines Agency (EMA) for the treatment of CD in 2016 [START_REF] Ryan | The use of ustekinumab in autoimmune disease[END_REF] . As a considerable proportion of patients with CD are considered as having difficult-to-treat disease, immediate dose escalation may be beneficial in these patients (29)(30) [START_REF] Fumery | Effectiveness And Safety Of Ustekinumab Intensification At 90 Mg Every Four Weeks In Crohn's Disease: A Multicenter Study[END_REF]. The aim of this multicentre retrospective study was to gain insights into the one-year therapeutic effects of immediate post intravenous injection monthly subcutaneous ustekinumab dose interval shortening in severe CD patients as compared to standard dosing (MUST study).

METHODS

Study design

The MUST (meta-optimization of Ustekinumab) study was a real-life multicenter All patients received induction IV ustekinumab (6mg per kilogram of body weight).

In both groups, after achieved early symptom control by week 4 (defined as ≥ 30% decrease from baseline in average daily stool frequency or ≥ 30% decrease from baseline in average daily abdominal pain score, or both, and neither worse than baseline of up to 35 days), at the discretion of the physician, patients received UST every 4 weeks (MUST group) or every 8 weeks (UST group). We compared the differences between the two groups (MUST & UST) at week 52. Changing to another class of biological agent, and/or surgery was decided by the managing physician in case of UST failure.

Ineligible patients were those with concomitant biotherapy, indetermined colitis, or less than one year of follow up were excluded. Concomitant use of 5-aminosalicylates, prednisolone, azathioprine, 6-mercaptopurine or methotrexate was permitted.

Data collection

We retrospectively collected the disease characteristics for each patient : gender, birth date, body mass index, age at diagnosis, CD phenotype and behavior according to Montreal classification, previous and concomitant medications, smoking status, previous intestinal resection, CRP and FCal levels.

CD-related intestinal resection, disease progression to B2 or B3 phenotypes were collected at baseline and at 12 months. Endoscopic variables were also collected if available.

Procedures

Clinical follow-up was scheduled for every three months. Symptoms related to CD were recorded (including stool frequency and abdominal pain score). Blood samples were collected throughout the study for laboratory testing, including assays to measure CRP (if available, at baseline and week 52). Stool samples for FCal analysis were collected (if available, at baseline and week 52). Safety assessments, including adverse events, physical examination, vital signs, and clinical laboratory parameters, were done at each clinical visit (or at premature discontinuation). Patients were expected to notify the principal investigator if any safety event occurred at any time.

Outcomes measures

In the treat-to-target era, the composite primary endpoint was clinical remission and absence of objective biomarkers of inflammation at week 52. As our endpoints focused on PROs, clinical remission was defined as average daily liquid or very soft stool frequency of two or less, plus average daily abdominal pain score of one or less, and both not worse than baseline (termed stool frequency and abdominal pain score clinical remission).

Average daily stool frequency and abdominal pain score were calculated using the seven most useable days of patient-report outcomes (ie, excluding days with missing entries or associated with endoscopy procedures) out of the 14 days before the visit [START_REF] Feagan | Performance of Crohn's disease Clinical Trial Endpoints based upon Different Cutoffs for Patient Reported Outcomes or Endoscopic Activity: Analysis of EXTEND Data[END_REF]. We defined biological remission as FCal < 250 µg/g feces and/or elevated CRP < 5 mg/L (thresholds derived from the CALM study [START_REF] Colombel | Effect of tight control management on Crohn's disease (CALM): a multicentre, randomised, controlled phase 3 trial[END_REF]). When available, endoscopic remission was defined as a SES-CD ≤ 4 and at least a 2-point reduction vs baseline and no subscore > 1 in any individual variable. The cut-off criteria for SF, AP score, and SES-CD were defined on the basis of a literature review and data analyses of adalimumab and risankizumab phase 2 studies, with alignment from regulatory agencies (18)(32) [START_REF]Guideline on the development of new medicinal products for the treatment of Crohn's Disease[END_REF].

Key secondary endpoints were SF and AP score clinical remission at week 52 (average daily SF ≤2.8, average daily AP score ≤1 and both not worse than baseline),

and endoscopic remission at week 52. Steroid-free clinical remission at week 52 (in patients receiving systemic corticosteroids at baseline), and improvement in perianal fistula or abscess drainage or fistula healing (based on physician's assessment or per imaging when available) at week 52 were evaluated. We reported surgical or radiological drainage (abscess, fistula), and bowel resection.

Safety was assessed according to the incidence of adverse events, abnormal findings at physical examination, changes in vital signs, and clinical laboratory parameters.

Treatment-emergent adverse events were defined as events with onset after the first dose of UST and within 48 weeks after iv induction. Cardiovascular events and anaphylactic events were identified on the basis of a predefined search of adverse event terms. Major adverse cardiovascular events (MACEs) were defined as cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke.

The studies were approved by institutional review boards at each study site. Studies were conducted and reported in accordance with the study design, and in accordance with the International Conference on Harmonization Good Clinical Practice Guideline, applicable regulations, and the Declaration of Helsinki. Adult patients or legal guardians of adolescent patients provided written informed consent before screening.

Statistical Analysis

Descriptive statistics were presented as means with standard deviations (SD) for parametric variables, medians with interquartile ranges (IQR) for nonparametric continuous variables and percentages for categorical variables. Categorical variables were analyzed by Chi-square or fisher's exact test, and quantitative variables with a normal distribution by Student's test or Wilcoxon for the others. We constructed a multivariate logistic regression model to identify the independent predictors of UST clinical remission with absence of objective inflammation biomarkers at week 52.

Ethical approval was obtained, as per the requirements of each of the participating centers.

RESULTS

Between Jan 2019 and Dec 2020, 203 patients were initially identified to either the MUST group (n = 59), or the STD group (n = 144). Baseline patient demographics and disease characteristics were similar among the MUST and STD groups (table 1).

Median duration of CD was nine years (Interquartile Range (IQR), (5 -14) Nearly all of the patients who met the primary outcome were weaned off steroids at week 52 (table 2). Normalization of CRP <5 mg/L was similar at week 52 (figure 3a). Available data : : (1) N1=59, N2=131 ; (2) N1=25 N2=26 ; (3) N1=56 N2= 133 ; (4) N1=48 N2= 82; (5) Combining FCal with serum bio-markers has been shown to increase accuracy of detecting active disease as well as its predictive performance. In the post hoc analysis of the CALM study, CRP <5 mg/dL in combination with FCal <250 mg/g at week 48 was the best predictor for achieving the primary end point of mucosal healing (Crohn's Disease Endoscopic Index of Severity [CDEIS] <4 and absence of deep ulcers). [START_REF] Colombel | Effect of tight control management on Crohn's disease (CALM): a multicentre, randomised, controlled phase 3 trial[END_REF][START_REF] Reinisch | Association of Biomarker Cutoffs and Endoscopic Outcomes in Crohn's Disease: A Post Hoc Analysis From the CALM Study[END_REF]. Thus, we based our primary endpoint on a composite strategy of symptoms and biomarker assessment.

Our retrospective multicenter study focused on the one-year effectiveness and safety of immediate meta-optimization of ustekinumab in severe CD patients. One third of those MUST patients met the primary composite endpoint as compared as one fifth of patients who were treated using standard of care approach. We preliminarily preferred to adopt that immediate SC intensified regimen in our universitary hospital mainly based on pharmacokinetics studies which showed that CRP concentrations were inversely correlated with ustekinumab concentrations at weeks 8 and 16, suggesting that severe CD patients with a high inflammatory burden may clear ustekinumab more quickly [START_REF] Haens | 446 PHARMACOKINETICS, IMMUNOGENICITY, AND EXPOSURE-RESPONSE RELATIONSHIP OF USTEKINUMAB IN PATIENTS WITH CROHN[END_REF].

Our results are really promising in this specific refractory CD population (43) : a substantial proportion of them had challenging CD characteristics, refractoriness to medical therapy with previous anti-TNF failure and surgery, or need for corticosteroids.

Among our secondary outcomes, we did not find any statistical difference for PRO2 clinical remission between both treatment groups. Clinical symptoms have admittedly been the foundation of our monitoring strategies for decades. In the REACT trial (Randomized Evaluation of an Algorithm for Crohn's Treatment), early initiation of combined immunosuppression guided by a symptom-based algorithm resulted in a reduced risk of serious CD-related complications [START_REF] Khanna | Early combined immunosuppression for the management of Crohn's disease (REACT): a cluster randomised controlled trial[END_REF].

However, the main limitation is that symptoms alone correlate poorly with disease activity, especially in CD [START_REF] Cellier | Correlations between clinical activity, endoscopic severity, and biological parameters in colonic or ileocolonic Crohn's disease. A prospective multicentre study of 121 cases. The Groupe d'Etudes Thérapeutiques des Affections Inflammatoires Digestives[END_REF][START_REF] Jones | Relationships between disease activity and serum and fecal biomarkers in patients with Crohn's disease[END_REF][START_REF] Gracie | Poor Correlation Between Clinical Disease Activity and Mucosal Inflammation, and the Role of Psychological Comorbidity, in Inflammatory Bowel Disease[END_REF], highlighting that the lack of specificity and sensitivity of clinical symptoms make them sub-optimal monitoring tools.

The one-year endoscopic improvement was also similar between MUST and STD groups. In those difficult-to-treat CD patients, the one-year timepoint is perhaps way too earlier and not the right time to solve the mucosal healing issue. Our results should also be viewed in the light of the STARDUST trial. They compared a t2t strategy based on endoscopic response to a standard approach based on clinical judgement, and found no significant difference at week 48 between groups in terms of the primary endpoint of endoscopic response [START_REF] Danese | Treat to target versus standard of care for patients with Crohn's disease treated with ustekinumab (STARDUST): an open-label, multicentre, randomised phase 3b trial[END_REF].

No significant difference in the rate of Adverse events (AEs) or serious AEs was found, supporting that UST is a drug with an excellent safety profile even with dose intensification [START_REF] Danese | Treat to target versus standard of care for patients with Crohn's disease treated with ustekinumab (STARDUST): an open-label, multicentre, randomised phase 3b trial[END_REF][START_REF] Ollech | Effectiveness of Ustekinumab Dose Escalation in Patients With Crohn's Disease[END_REF]. However, looking specifically for extraintestinal manifestations, more MUST patients experienced arthralgias (p = 0.017). The retrospective design, the disease course in itself and the short patients size cannot help us drawing firm conclusions on MUST direct imputation. There was no central reading.

At last, UST is more expensive than anti-TNF agents [START_REF] Aliyev | Cost-Effectiveness Comparison of Ustekinumab, Infliximab, or Adalimumab for the Treatment of Moderate-Severe Crohn's Disease in Biologic-Naïve Patients[END_REF][START_REF] Severs | initiative of Crohn's and Colitis. The Economic Impact of the Introduction of Biosimilars in Inflammatory Bowel Disease[END_REF][START_REF]Indication: Treatment of adult patients with moderately to severely active ulcerative colitis who have had an inadequate response with, lost response to, or were intolerant to either conventional therapy or a biologic or have medical contraindications to such therapies[END_REF], but no difference in total costs was found between vedolizumab and UST [START_REF] Holko | Cost-Effectiveness Analysis of Crohn's Disease Treatment with Vedolizumab and Ustekinumab After Failure of Tumor Necrosis Factor-α Antagonist[END_REF]. UST immediate dose optimization costs could still be a limiting factor. The ustekinumab patent is expected to expire in early 2024 in Europe. UST biosimilars are already being tested, significantly impacting on the cost-effectiveness of the drug [START_REF] Gao | A Biosimilarity Study Between QX001S and Ustekinumab in Healthy Chinese Male Subjects[END_REF].

Conclusion

Our real-life study shows that optimizing ustekinumab subcutaneous injection every month at the start of treatment may help to reach both clinical and biological remission a week 52 in patients with severe CD. Further trials are necessary to evaluate that strategy. 

  inflammatoires de l'intestin (IBD : inflammatory bowel disease) RCH : Rectocolite hémorragique CRP : C-réactive protéine CF : Calprotectine fécale PRO : Patient reported outcomes IRM : Imagerie par Résonnance Magnétique TNF : Tumor Necrosis Factor UST : Ustekinumab PRR : Pattern Recognition Receptor PAMPs : Pathogen Associated Molecular Patterns IL : Interleukines UST : Ustékinumab IV : Intraveineuse SC : Sous-cutané Les maladies chroniques inflammatoires de l'intestin (MICI) regroupent la maladie de Crohn, la rectocolite hémorragique et les colites indéterminées (10%). Ces maladies sont responsables d'une inflammation de la muqueuse du tube digestif, qui peut se traduire par des douleurs abdominales, des diarrhées, des rectorragies, de la fièvre, une asthénie, une perte de poids, ou encore un retard de croissance chez l'enfant. Elles peuvent être associées à des symptômes extra-intestinaux (érythème noueux, uvéite, arthrites…). Cette inflammation est le fruit d'une dysrégulation du système immunitaire en réponse à un déséquilibre du microbiote intestinal (1). Ces maladies évoluent par poussées, entrecoupées de périodes de rémission. Leur diagnostic repose sur un faisceau d'arguments : l'anamnèse du patient et l'histoire familiale, l'examen clinique, des arguments biologiques, radiologiques, endoscopiques et histologiques. Il est le plus souvent fait entre 20 et 30 ans. L'objectif des traitements est d'obtenir une rémission clinique rapide et maintenue dans le temps, d'améliorer la qualité de vie, de ralentir la progression de la maladie et d'éviter les complications. Pour les femmes en âge de procréer, l'idéal est d'obtenir une rémission avant d'envisager une grossesse. L'objectif chez l'enfant est également d'éviter un retard de croissance ou du neurodéveloppement.
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 1 Fig 1. Les 3 phénotypes de la MC : inflammatoire, sténosant, et fistulisant (2).

  de développer une MC, mais reste débattu par certains car l'appendicite aiguë peut être considérée comme un mode d'entrée dans la maladie. Ce facteur est en revanche protecteur dans la RCH. L'alimentation semble influencer la composition et donc l'activité de la flore intestinale, modifiant alors les interactions entre les microorganismes et le système immunitaire : un régime alimentaire pauvre en fibres et riche en graisses ou en sucres semblerait augmenter le risque de MC (10). Ceci expliquerait l'augmentation de fréquence des MICI dans les pays industrialisés du fait d'une modernisation de nos sociétés (consommation d'aliments enrichis en sucres et additifs, fast-food…). D'autres facteurs sembleraient favoriser la MC, tels que l'usage des antibiotiques dans l'enfance, le stress,… 4. Une réponse immunitaire dérégulée Elle se caractérise par : -des lésions épithéliales de la muqueuse digestive (production anormale de mucus, réparation imparfaite), -interagissant avec une flore intestinale pro-inflammatoire, -associées à une infiltration de cellules immunitaires dans la lamina propria (des lymphocytes T, B, des macrophages, des cellules dentritiques, des neutrophiles). Sauf que la régulation de cette réponse inflammatoire par le système immunitaire est anormale. Les cellules activées au niveau de la lamina propria produisent ainsi de nombreuses cytokines proinflammatoires (telles que le TNF, la famille des IL-6 : IL-12, IL-23, IL-17, IL-18, le TGFb,..). La dysrégulation entre les réponses de l'immunité innée (la barrière intestinale épithéliale, les cellules dendritiques, myéloïdes suppressives, macrophages et Natural T Killer, les cytokines pro-inflammatoires) et celles de l'immunité acquise (les lymphocytes T CD4+, Th1, Th9, Th17, T-régulateurs…) peuvent donc aboutir au déclenchement des MICI (4). L'ensemble de ces éléments induit une destruction de la muqueuse.
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 2 Fig 2. Physiopathologie de la maladie de Crohn[START_REF] Hibi | Novel pathophysiological concepts of inflammatory bowel disease[END_REF] 

L

  'objectif des traitements des MICI est d'obtenir une rémission clinique soutenue et non une guérison. Un des objectifs du clinicien est d'obtenir un bon contrôle des PRO 2 (Patient Reported Outcomes (11)), correspondant dans la maladie de Crohn à la fréquence des douleurs abdominales et des diarrhées déclarés par le patient. Des objectifs de rémission clinicobiologique (CRP, CF) et endoscopique (stratégie du treat to target, (12)) sont également fixés par le gastro-entérologue.
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 4 Fig.[START_REF] Guan | A Comprehensive Review and Update on the Pathogenesis of Inflammatory Bowel Disease[END_REF] Un outil pratique pour évaluer l'impact d'une MICI sur la vie quotidienne : l'IBD Disk[START_REF] Berre | VALIDation of the IBD-Disk Instrument for Assessing Disability in Inflammatory Bowel Diseases in a French Cohort: The VALIDate Study[END_REF] 
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 3 Fig. 3 Structures des IL 12 et 23, leurs récepteurs et site d'action de l'ustékinumab[START_REF] Kotze | Clinical utility of ustekinumab in Crohn's disease[END_REF] 

ABSTRACTBackground:

  Severe Crohn's disease (CD) still represents a real therapeutic challenge in 2023. Ustekinumab, an anti-interleukin 12/23, is a commonly used biotherapy after failure of anti-TNF drugs. The question arises whether it should be intensified right from the start in refractory CD patients. We report the mid-term efficacy of meta-optimization of ustekinumab (MUST) compared to standard doses (STD) in severe CD in the Rhone-Alps region.Methods : MUST is a retrospective, real-life, multi-center cohort study of difficult-totreat CD patients, conducted from January 2019 to December 2020 in three GETAID centers. We assessed the outcomes of two treatment strategies for ustekinumab : STD : intravenous (IV) injection 6mg/kg then 90 mg subcutaneous (SC) every 2 months ; MUST : IV 6mg/kg then 90mg SC monthly.Severe CD was clinically defined according to ECCO and by an Harvey Bradshaw Index (HBI) > 16, Patient-Related Outcomes PROs-2 (stool frequency (SF) ≥ 4 and abdominal pain (AP) ≥ 2 over 7 days[START_REF] Maaser | ECCO-ESGAR Guideline for Diagnostic Assessment in IBD Part 1: Initial diagnosis, monitoring of known IBD, detection of complications[END_REF][START_REF] Reinisch | Clinical Practice of Adalimumab and Infliximab Biosimilar Treatment in Adult Patients With Crohn's Disease[END_REF][START_REF] Khanna | A retrospective analysis: the development of patient reported outcome measures for the assessment of Crohn's disease activity[END_REF]) and a marker of inflammation present (CRP ≥ 5 mg/L and/or faecal Calprotectin (FCal) ≥ 250 µg/g and/or endoscopic and/or radiological activity signs). Patients on biotherapy combinations, indeterminate colitis, or with follow-up shorter than 12 months were excluded.

French retrospective cohort study

  including severe active CD patients, who previously shown intolerance or inadequate response to biologic therapy (ie, with previous biofailure). Starting from january 2019 to december 2020, we performed a medical record-based, retrospective study of established severe CD at three academic IBD centers (Lyon, Saint-Etienne, and Grenoble).Severe CD patients included those were had uncontrolled active severe IBD patients according to ECCO criteria[START_REF] Maaser | ECCO-ESGAR Guideline for Diagnostic Assessment in IBD Part 1: Initial diagnosis, monitoring of known IBD, detection of complications[END_REF] with ungoing worsening luminal disease or with complicated behavior disease or increased uncontrolled active severe perianal disease not controlled by the treatment. Severe Active CD was defined by a HBI > 16 and stool frequency (SF) ≥ 4 and abdominal pain (AP) ≥ 2 over 1 week[START_REF] Reinisch | Clinical Practice of Adalimumab and Infliximab Biosimilar Treatment in Adult Patients With Crohn's Disease[END_REF][START_REF] Khanna | A retrospective analysis: the development of patient reported outcome measures for the assessment of Crohn's disease activity[END_REF] and at least one objective sign of inflammation (CRP ≥ 5 mg/L and/or FCal ≥ 250 µg/g and/or radiologic and/or endoscopic evidence of disease activity.
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  1. Des facteurs génétiquesPlus de 240 gènes ont été identifiés dans le développement des MICI. La plupart jouent un rôle direct dans le maintien de l'homéostasie cellulaire. Le premier gène de susceptibilité de la MC découvert est le gène NOD2/CARD15, fréquemment muté, retrouvé chez environ un tiers des patients atteints de la MC. La sévérité de la maladie peut différer (4) selon le type de mutation de ce gène. La susceptibilité génétique ne peut pas à elle seule tout expliquer : par exemple, ce gène est présent chez 15% des

sujets sains. Certaines mutations peuvent notamment entraîner une hypersécrétion de cytokines pro-inflammatoires telle que l'interleukine-12 (IL), d'autres une initiation de l'autophagie. D'autre part, on a constaté que le taux de concordance chez des jumeaux monozygotes n'était pas de 100% (elle est de 58% pour la MC)

(3,[START_REF] Tysk | Ulcerative colitis and Crohn's disease in an unselected population of monozygotic and dizygotic twins. A study of heritability and the influence of smoking[END_REF]

. D'autres facteurs entrent donc en jeu.

2. Le microbiote intestinal

Le tractus digestif est colonisé par d'innombrables microorganismes (bactéries, levures…), représentant plus de 100 fois plus de gènes que le génome humain, nécessaire au maintien de l'homéostasie intestinale. Celui-ci peut être modulé selon le régime alimentaire, l'utilisation de pré ou probiotiques, d'antibiotiques, ou d'autres facteurs environnementaux. Ces microorganismes sont notamment reconnus par notre système immunitaire grâce à des récepteurs (PRRs) qui reconnaissent des motifs moléculaires caractéristiques, les PAMPs (Pathogen Associated Molecular Patterns). Une rupture de l'équilibre du microbiote intestinal (appelée la dysbiose), peut donc entraîner une cascade de réactions pro ou anti-inflammatoires. Chez un sujet génétiquement prédisposé, ceci pourra conduire au développement d'une MICI.
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: MUST est une cohorte rétrospective multicentrique de vraie vie, portant sur des MC difficiles à traiter de janvier 2019 à décembre 2020, au sein de 3 centres GETAID. Nous avons comparé les résultats de deux stratégies thérapeutiques pour l'ustékinumab : STD : injection intraveineuse (IV) 6mg/kg puis 90mg sous cutanée (SC) tous les 2 mois ; MUST : IV 6mg/kg puis d'emblée 90 mg SC tous les mois. endoscopique (SES-CD ≤ 4 et au moins 2 points de moins qu'au départ, et aucun critère > 1), ainsi que la rémission sans corticoïdes et l'amélioration clinique de la A S52, les patients du groupe MUST atteignent le critère principal avec une différence de 15.8% (35.6% vs 19.7%, 95% CI 0.21 -0.94 ; p = 0.029). En terme de rémission clinique, la différence est de 3.7% (95% CI 0.45 -1.66, p = 0.64). Tous les patients sauf 1 du groupe STD étaient sevrés en corticoïdes. L'amélioration endoscopique était Conclusion : à l'ère du treat-to-target, notre cohorte de vraie vie montre qu'optimiser d'emblée l'ustékinumab sous cutané mensuel permet d'atteindre une cible clinicobiologique majeure.

Table 2 . Twelve-month outcomes comparing MUST and STD group

 2 

			MUST group	STD group	p-value	IC	OR
			N1 = 59	N2 = 144		
	Remission	(primary				
	outcome) (1)					
	-Success		21 (35.6%)	26 (19.7%)	0.029	0.21 -0.94 0.45
	-Failure		38 (64.4%)	105 (80.3%)		
	-Non available		0	13 (0.9%)		
	Corticosteroid-free		21 (100%)	25 (96%)	1	0 -48	0
	remission (2)					
	Clinical remission		28 (47.5%)	63 (43.8%)	0.644	0.45 -1.66 0.86
	CRP normalization (3)	33 (58.9%)	78 (58.6%)	1	0.50 -1.95 0.99
	FC normalization (4)		27 (56.2%)	35 (42.7%)	0.149	0.26 -1.26 0.58
	Endoscopic remission (5)	13 (61.9%)	16 (61.5%)	1	0.25 -3.75 0.98
	Perianal disease remission (6) 4 (26.7%)	12 (33.3%)	0.749	0.31 -7.15 1.37
	Complications :					
	-Stenosis		6 (10.2%)	12 (8.3%)	0.803	0.26 -2.75	0.8
	-Fistula, abscess	4 (6.8%)	4 (2.8%)	0.234	0.07 -2.20	0.39
	-Surgical or radiological				
	drainage (abscess or	8 (13.6%)	6 (4.2%)	0.029	0.08 -0.97	0.28
	fistula), bowel resection				

  N1= 21 N2= 26 ; 

	(6) N1= 15 N2= 36
	CRP : C-reactive protein, FC : fecal calprotectin.

*Fisher Tests were used.

Table 3 .

 3 Multivariate

		analysis*	p	95% CI	OR
	Treatment groups (MUST vs STD) 0.017 0.20 -0.86 0.41
	Current smoking		0.99	0.46 -2.13 1.01
	Disease duration > 10 years	0.68	0.41 -1.76 0.86
	Stricturing	or	Penetrating	0.89	0.47 -1.93 0.95
	phenotype				
	³ 2 prior biotherapies		0.34	0.35 -1.44 0.71
	Perianal disease		0.33	0.67 -3.17 1.47

*Statistical analysis : logistic regression model.

Table 4 . Safety* MUST group STD group p
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	Number of patients with adverse events	25 (42.4%)	50 (34.7%)	0.338
	Number of adverse events	31	64	
	Arthralgias	11 (18.6%)	9 (6.2%)	0.017
	Infections	11 (18.6%)	21 (14.6%)	0.526
	Depression, anxiety	1 (1.7%)	2 (1.4%)	1
	Psoriasis	1 (1.7%)	0	0.291
	Asthenia	4 (6.8%)	12 (8.3%)	1
	Allergic skin reaction	1 (1.7%)	1 (0.7%)	0.498
	Skin rash	1 (1.7%)	9 (6.2%)	0.287
	Headaches	1 (1.7%)	7 (4.9%)	0.442
	Vertigo	0	2 (1.4%)	1
	Galactorrhoea	0	1 (0.7%)	1
	Treatment withdrawal	17 (28.8%)	40 (27.8%)	0.865
	Treatment withdrawal for side effect	3 (17.6%)	5 (12.2%)	0.681

*Fisher Tests and Wilcoxon test were used.

Available data :[START_REF] Sairenji | An Update on Inflammatory Bowel Disease[END_REF] N1=56, N2=138 ;[START_REF] Torres | Crohn's disease[END_REF] N1=59 N2=139 ;(3) N1=56 N2=139 ;[START_REF] Guan | A Comprehensive Review and Update on the Pathogenesis of Inflammatory Bowel Disease[END_REF] N1=59 N2=143 ;[START_REF] Tysk | Ulcerative colitis and Crohn's disease in an unselected population of monozygotic and dizygotic twins. A study of heritability and the influence of smoking[END_REF] N1=59 N2=142 ;[START_REF] Khanna | The Microbiome in Crohn's Disease: Role in Pathogenesis and Role of Microbiome Replacement Therapies[END_REF] N1=54 N2=99. BMI : body mass index, UST : ustekinumab, yr : year. Statistical analysis made with Chi-square , Fisher's exact test, Student's test.

DISCUSSION

It is now well known that dose escalation can be beneficial in patients who incompletely respond to biologic therapy. In a retrospective review of more than 500 CD patients, who were treated with ustekinumab, 110 patients who had an incomplete response had the injection shortened to every 4 weeks. Dose interval shortening was effective in these patients, they had lower HBI scores, lower CRP levels (both significant) and trended toward lower FCal levels and SES-CD scores [START_REF] Ollech | Effectiveness of Ustekinumab Dose Escalation in Patients With Crohn's Disease[END_REF]. To our knowledge, we report the first study addressing the interest of an immediate UST dose intensification in severe CD.

The clinical care strategy in CD has evolved over time to emphasize a treat-to-target (t2t) approach in which treatment effectiveness is determined using specific objective treatment goals [START_REF] Colombel | Management Strategies to Improve Outcomes of Patients With Inflammatory Bowel Diseases[END_REF]. The STRIDE-II initiative defined clinical and endoscopic remission as ultimate targets for CD and recommended regular assessment of shortterm and intermediate-term targets to adjust therapy for tight control of inflammation [START_REF] Turner | STRIDE-II: An Update on the Selecting Therapeutic Targets in Inflammatory Bowel Disease (STRIDE) Initiative of the International Organization for the Study of IBD (IOIBD): Determining Therapeutic Goals for Treat-to-Target strategies in IBD[END_REF]. Recently, there has been a move toward assessing and monitoring patientreported outcomes (PROs). This is on the basis that patients perception of their disease and symptoms may differ greatly from that of the treating physician [START_REF] Rochelle | The importance of illness perceptions, quality of life and psychological status in patients with ulcerative colitis and Crohn's disease[END_REF]. PROs have been shown to correlate with quality of life (QOL) [START_REF] Aniwan | The Combination of Patient-Reported Clinical Symptoms and an Endoscopic Score Correlates Well with Health-Related Quality of Life in Patients with Ulcerative Colitis[END_REF]. The FDA has provided guidance on the development of PROs and necessitated their assessment as a primary outcome in randomized controlled trials (RCTs) investigating drug treatments in IBD [START_REF]Guidance for industry: patient-reported outcome measures: use in medical product development to support labeling claims: draft guidance[END_REF]. In the interim, empirically derived clinical PRO scores have been developed with the most used being the PRO-2 [START_REF] Khanna | A retrospective analysis: the development of patient reported outcome measures for the assessment of Crohn's disease activity[END_REF]. CALM study was the first prospective randomized controlled trial to demonstrate that a t2t strategy based on biomarkers including FCal resulted in superior mucosal healing rates at 1 year compared with a treatment strategy based on clinical symptoms alone [START_REF] Reinisch | Association of Biomarker Cutoffs and Endoscopic Outcomes in Crohn's Disease: A Post Hoc Analysis From the CALM Study[END_REF].

RÉSUMÉ :

Introduction: les maladies de Crohn (MC) sévères représentent encore en 2023 un véritable challenge thérapeutique. L'ustékinumab, anti-interleukine 12/23 est une biothérapie maintenant bien admise comme seconde ligne après échec des anti TNF. Se pose la question de son intensification d'emblée chez ces MC réfractaires. Nous rapportons l'efficacité à moyen terme de la méta-optimisation d'emblée de l'ustékinumab (MUST) en comparaison à des doses standards (STD) chez des MC sévères en région Rhône-Alpes.

Méthodes: MUST est une cohorte rétrospective multicentrique de vraie vie, portant sur des MC difficiles à traiter de janvier 2019 à décembre 2020, au sein de 3 centres GETAID. Nous avons comparé les résultats de deux stratégies thérapeutiques pour l'ustékinumab : STD : injection intraveineuse (IV) 6mg/kg puis 90mg sous cutanée (SC) tous les 2 mois ; MUST : IV 6mg/kg puis d'emblée 90 mg SC tous les mois. Une MC sévère était cliniquement définie selon ECCO et par un Harvey Bradshaw Index (HBI) >16, des Patient-Related Outcomes PROs-2 : fréquence des selles (SF) ≥4 et douleur abdominale (AP) ≥2 sur 7 jours et un marqueur d'inflammation présent (CRP ≥ 5 mg/L et/ou Calprotectine fécale (FCal) ≥ 250 µg/g et/ou des signes activité endoscopiques et /ou radiologiques). Les patients sous combos de biothérapies, les colites indéterminées, et les patients avec suivi inférieur à 12 mois étaient exclus. Le critère principal de jugement composite était la rémission des PROs-2 : SF≤2.8, AP ≤1 et la rémission biologique : FCal <250 µg/g et/ou CRP <5 mg/L à S52. Les critères secondaires de jugement à S52 étaient la rémission clinique, la rémission endoscopique (SES-CD ≤ 4 et au moins 2 points de moins qu'au départ, et aucun critère > 1), ainsi que la rémission sans corticoïdes et l'amélioration clinique de la localisation ano-périnéale (LAP). Les taux d'effets indésirables (EI) et d'événements indésirables sévères (EIS): infection, cancer, et le recours à la chirurgie à S52 étaient également notés.

Résultats: 203 patients MC sévères ont été identifiés, 59 dans le groupe MUST et 144 dans le groupe STD. Les caractéristiques démographiques étaient comparables avec une durée d'évolution de 9 ans (IQR 5-14), 66% de femmes, avec 80% de patients avec atteinte iléale ou iléocolique. Plus de la moitié étaient de phénotypes compliqués avec 27% de LAP. Tous étaient en échec d'une ligne de biothérapie, et 1/3 étaient opérés précédemment. A S52, les patients du groupe MUST atteignent le critère principal avec une différence de 15.8% (35.6% vs 19.7%, 95% CI 0.21 -0.94 ; p = 0.029). En terme de rémission clinique, la différence est de 3.7% (95% CI 0.45 -1.66, p = 0.64). Tous les patients sauf 1 du groupe STD étaient sevrés en corticoïdes. L'amélioration endoscopique était similaire dans les deux groupes (61.9% vs 61.5%) ; 95 CI0.25 -3.75 ; p=0.98), tout comme l'amélioration des LAP (26.7% vs 33.3% ; p=0.749). Les effets secondaires n'étaient pas différents dans les 2 groupes (42.4 % vs 34.7%, ; p=0.338). Aucun décès ni aucun cancer n'ont été rapportés.

Conclusion : à l'ère du treat-to-target, notre cohorte de vraie vie montre qu'optimiser d'emblée l'ustékinumab sous cutané mensuel permet d'atteindre une cible clinicobiologique majeure.