Julienne Grillot 
  
Anne-Laure Christelle D'engremont 
  
Zaher Parmentier 
  
Gaël Lakkis 
  
Diane Piton 
  
Claire Cazaux 
  
Marjolaine Gay 
  
Stéphane De Billy 
  
Sophie Koch 
  
Borot 
  
Christelle D'engremont 
  
Anne Laure Parmentier 
  
Zaher Lakkis 
  
Gaël Piton 
  
Diane Cazaux 
  
Claire Gay 
  
Marjolaine De Billy 
  
Stéphane Koch 
  
Sophie Borot 
  
MD Lucine Vuitton 
email: lvuitton@chu-besancon.fr
  
  
Sarcopenia and visceral obesity assessed by computed tomography are associated with adverse outcomes in patients with Crohn's disease
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Introduction

Crohn's disease (CD) is a chronic progressive and disabling inflammatory bowel disease (IBD) which may lead to hospitalizations, surgery and impact quality of life. CD is well known to be associated with malnutrition, [START_REF] Dieleman | Nutritional issues in inflammatory bowel disease[END_REF][START_REF] Krok | Nutrition in Crohn disease[END_REF][START_REF] Hebuterne | Nutrition in adult patients with inflammatory bowel disease[END_REF][START_REF] Forbes | ESPEN guideline: Clinical nutrition in inflammatory bowel disease[END_REF] lower body mass index (BMI) [START_REF] Dong | Body Mass Index Is Associated with Inflammatory Bowel Disease: A Systematic Review and Meta-Analysis[END_REF] and lower lean body mass. [START_REF] Schneider | Sarcopenia is prevalent in patients with Crohn's disease in clinical remission[END_REF][START_REF] Jahnsen | Body composition in patients with inflammatory bowel disease: a population-based study[END_REF] Indeed, 75% of hospitalized CD patients are malnourished and 1/3 have a low BMI. [START_REF] Adams | Sarcopenia Is Common in Overweight Patients with Inflammatory Bowel Disease and May Predict Need for Surgery[END_REF] There are multiple causes: limited food intake, malabsorption, increased nutrients losses and potentially treatment adverse events. Current data indicate that IBD patients, particularly CD patients, have alterations in their body composition (lean and fatty mass) that the simple BMI assessment may fail to detect. [START_REF] Sylvester | A two-year longitudinal study of persistent lean tissue deficits in children with Crohn's disease[END_REF][START_REF] Bin | Comparison between handgrip strength, subjective global assessment, anthropometry, and biochemical markers in assessing nutritional status of patients with Crohn's disease in clinical remission[END_REF][START_REF] Wiskin | Body composition in childhood inflammatory bowel disease[END_REF] Also, growing evidence suggests that altered body composition in IBD is associated with more severe phenotypes [START_REF] Cravo | Lower skeletal muscle attenuation and high visceral fat index are associated with complicated disease in patients with Crohn's disease: An exploratory study[END_REF] and may negatively impact on the clinical course of the disease, response to treatments, and quality of life, [START_REF] Adams | Sarcopenia Is Common in Overweight Patients with Inflammatory Bowel Disease and May Predict Need for Surgery[END_REF][START_REF] Bryant | Systematic review: body composition in adults with inflammatory bowel disease[END_REF][START_REF] Bamba | Sarcopenia is a predictive factor for intestinal resection in admitted patients with Crohn's disease[END_REF][START_REF] Holt | Low muscle mass at initiation of anti-TNF therapy for inflammatory bowel disease is associated with early treatment failure: a retrospective analysis[END_REF] although some discordant results have been reported regarding surgery indications and outcomes. [START_REF] Thiberge | Lower Subcutaneous or Visceral Adiposity Assessed by Abdominal Computed Tomography Could Predict Adverse Outcome in Patients With Crohn's Disease[END_REF] While the deuterium oxide dilution method, or to a lesser extent a proxy by the whole-body dual-energy X-ray absorptiometry (DXA), would be the best measures of body composition, these techniques are neither routinely accessible nor feasible in clinical practice. Recently, the development of an accessible method to assess body composition, using a third lumbar (L3) computed tomography (CT) slice, has demonstrated its reliability and prognostic ability in other diseases such as cancer and obesity. [START_REF] Shen | Total body skeletal muscle and adipose tissue volumes: estimation from a single abdominal cross-sectional image[END_REF][START_REF] Shen | Visceral adipose tissue: relationships between single slice areas at different locations and obesity-related health risks[END_REF][START_REF] Martin | Cancer cachexia in the age of obesity: skeletal muscle depletion is a powerful prognostic factor, independent of body mass index[END_REF][START_REF] Antoun | Skeletal muscle density predicts prognosis in patients with metastatic renal cell carcinoma treated with targeted therapies[END_REF][START_REF] Prado | Lean tissue imaging: a new era for nutritional assessment and intervention[END_REF][START_REF] Prado | Body composition in chemotherapy: the promising role of CT scans[END_REF] This tool has extended nutritional assessment possibilities in routine clinical care, and can be applied to CD patients. [START_REF] Holt | Body composition analysis using abdominal scans from routine clinical care in patients with Crohn's Disease[END_REF] CT can differentiate body tissues (adipose, muscular, skeletal), water and air, based on tissue specific attenuation values, and easily provides a body composition analysis, including quantification of abdominal circumference, abdominal adipose tissues (AT) (subcutaneous, visceral, and intermuscular), and skeletal muscle (SM). [START_REF] Gomez-Perez | Measuring Abdominal Circumference and Skeletal Muscle From a Single Cross-Sectional Computed Tomography Image: A Step-by-Step Guide for Clinicians Using National Institutes of Health ImageJ[END_REF] The aims of this study were to assess the body composition of hospitalized CD patients by a L3 single CT slice and to investigate the association between body composition and adverse outcomes during the follow-up of this cohort of patients.

Methods

Study population

From our cohort of patients with a confirmed diagnosis of CD and follow-up at Besançon University Hospital, those aged 18 to 65 years who had an abdominal CT scan and were hospitalized in the Gastroenterology unit between the 1 st of January 2010 and the 15th of June 2016, were retrospectively enrolled for this study. Only hospitalized CD patients were included, as they fulfilled the criteria to have both CT scan examination and full conventional nutritional assessment in the same time period and represent a population of special interest regarding the risk of malnutrition and altered body composition. Patients were excluded in the absence of height, weight and serum albumin parameters within two weeks of the CT scan.

Patients with the following comorbidities were also excluded to alleviate potential nutritional confounding parameters: severe organ insufficiency (cardiac, renal, liver, and pulmonary), cancer, and infection with human immunodeficiency virus.

Demographic and clinical variables

Age, gender, CD duration, CD location and phenotype according to the Montreal classification, [START_REF] Silverberg | Toward an integrated clinical, molecular and serological classification of inflammatory bowel disease: report of a Working Party of the 2005 Montreal World Congress of Gastroenterology[END_REF] treatment and smoking history were recorded at the date of abdominal CT.

During hospitalisation, the Harvey-Bradshaw index (HBI), as a marker of CD clinical activity, nutritional supplementation, and medical and surgical treatments were recorded. BMI, healthy body weight and percentage of weight loss in the past month and 6 months were calculated. Normal BMI was defined as ≥ 18.5 kg/m² and < 25 kg/m², overweight as ≥25 kg/m² and <30 kg/m², obesity as ≥ 30 kg/m². Malnutrition was defined by a BMI < 18.5 kg/m². Serum albumin was recorded but was not considered in the definition of malnutrition, as a low level in patients with acute inflammation does not necessarily reflect poor nutritional status. Follow-up data were obtained from patient's medical records. Outcomes: further hospitalizations, abscess(es) (intestinal and perianal), surgery (intestinal resection and perianal surgery, use of anti-Tumor necrosis factor (TNF) therapy, and change or dose optimization of anti-TNF therapy were recorded; bowel restorative surgery was not considered. The study was conducted through the current French reference methodology, MR-003, and registered at the University Hospital Research Unit of Besançon, France.

Radiological body composition measurement

CT images at L3 levels were analyzed to determine SM mass and corrected by the exclusion of the third lumbar SM, visceral AT and subcutaneous AT by a single operator, blinded to clinical and biological data, using the free public-domain software developed by the National Institutes of Health (NIH Image J1.47) (Figure 1). In case of repeated abdominal CTs during hospitalization, only the first one performed after admission was considered for analysis. The skeletal muscle index (SMI) (cm²/m²), which is the ratio of the cross-sectional area of skeletal muscles at the level of the L3 vertebra to the height squared (m²), was used to identify sarcopenia. As reported before in the literature, sarcopenia was defined as a SMI<38.5cm²/m² in women and <52.4cm²/m² in men [START_REF] Prado | Prevalence and clinical implications of sarcopenic obesity in patients with solid tumours of the respiratory and gastrointestinal tracts: a population-based study[END_REF] and visceral obesity was defined as a visceral fat area (VFA) ≥ 130 cm². [START_REF] Kullberg | Whole-body adipose tissue analysis: comparison of MRI, CT and dual energy X-ray absorptiometry[END_REF] 

Statistical analyses

Quantitative variables were presented as mean ± standard deviation when normally distributed, or as median [interquartile range] if non-normally distributed. Normality was analysed using the Kolgomorov-Smirnov test. Qualitative variables were presented as numbers (percentages). The Chi-square (X 2 ) test was used to compare categorical variables, and the Student t or Mann Whitney and Wilcoxon tests were used for quantitative variables.

The univariate predictors for surgery in the follow-up with p<0.2, and malnutrition defined by a BMI < 18.5 kg/m² were entered in a stepwise multivariate logistic regression model. The Odds ratio (OR) and 95% confidence intervals (CI) were presented in the final multivariate model. A p-value of less than 0.05 was considered significant. All analyses were performed using SAS version 9.4 software (SAS Institute, Cary, NC, USA), and R version 3.5.0 (R Development Core Team, 2005).

Results

Demographic and disease characteristics

Among our CD cohort patients, a total of 175 patients had an abdominal CT during the inclusion period, among them 105 were hospitalized and 88 were meeting all inclusion criteria (Supplementary figure 1). Follow-up data were subsequently available for 85 patients.

The baseline characteristics of the 88 patients are shown in Table 1. Overall, median age was 35.4 ± 12.4 years, half were men (44 patients), half were current smokers (44 patients), and the mean HBI was 7.4 ± 4.4. Regarding disease location, 53.4% of the patients had an ileocolonic disease, 34.1% an ileal disease, and 12.5% a colonic disease. The disease phenotype was stricturing in 43.2%, penetrating in 34.1% and non-stricturing, non-penetrating in 22.7% of patients; 27.3% had perianal disease. The mean duration of CD at the time of the CT scan was 170.2 ± 290.5 months; the mean duration of follow-up after the CT scan was 22.2 ± 20.1 months. The cause of hospital admission was abdominal pain in 52 (59.1%) patients, abdominal pain and diarrhoea in 27 (30.7%), diarrhoea in 5 (5.7%), and fever 4 (4.6%). During hospitalisation, 56 patients received oral nutritional supplementation (Modulen® or oral supplements), 9 received enteral nutrition. None received parenteral nutrition. Medical and surgical treatments during hospitalisation are reported in Table 1.

During the follow-up, 31/85 (36.5%) patients had abscesses (23 intestinal locations and 8 perianal locations), 43/85 (50.6%) were re-hospitalized; 41/85 (48.2%) had surgery (32 intestinal resections (13 right hemicolectomies, 13 ileocaecal resections, 5 small bowel resections and 1 stricturoplasty) and 9 had perianal surgery (surgical drainage of abscess and/or fistula), and a treatment with an anti-TNF agent was initiated in 42 (48.8%) patients (Table 1).

Nutritional status and Body composition

At the time of recruitment, mean BMI was 22.7 ± 4.6 kg/m², mean serum albumin level was 28.7 ± 6.4 g/L. BMI was less than 18.5kg/m² in 21.6% of patients; 46.6% had a normal BMI, 23.7% were overweight and 9.1% were obese (Table 1). Overall, malnutrition (as defined by BMI<18.5kg/m²) occurred in 19/88 (21.6%) patients. Sarcopenia, as assessed by the SMI on CT scan, was present in 51/88 (58%) patients, and visceral obesity, as assessed by the VFA, was present in 17/88 (19.3%) patients.

As shown in Table 2, there were no significant differences regarding age, gender, smoking status, disease location, and CD clinical activity according to the HBI, when comparing patients with or without sarcopenia and with or without malnutrition. More frequent perianal diseases were observed in patients with a BMI <18.5kg/m². Regarding treatments during hospitalisation, in sarcopenic patients, Modulen® supplementations and surgery were significantly more frequent, and treatment by thiopurines was less frequent (Table 2). Sarcopenic patients had significantly lower BMI (20.6 ± 4kg/m² vs 25.6 ± 3.7kg/m², p<0.0001), lower serum albumin levels (27 ± 6.3g/L vs 30.9 ± 6g/L, p=0.004) and more frequent malnutrition (35.3% vs 2.7%, p=0.0002) than non-sarcopenic patients. However, among sarcopenic patients, 25 (49.0%) had a normal BMI, 7 (13.7%) were overweight, 1 (2%) was obese, and 8 (15.7%) had a visceral obesity assessed by CT scan. SFA was significantly lower than in non-sarcopenic patients, while VFA and visceral obesity were similar (Table 2). Conversely, all patients but one with malnutrition (BMI < 18.5kg/m²) were sarcopenic, and all radiological measurements of body composition were significantly lower in the malnourished group (Table 2).

There were no significant differences regarding the main outcomes at follow-up (further hospitalizations, abscesses, surgeries) between malnourished and non-malnourished CD patients. However, sarcopenic CD patients had significantly more abscesses (51.0% vs 16.7%, p=0.001), further hospitalizations (61.2% vs 36.1%, p=0.022) and surgeries (63.3% vs 27.8%, p=0.001), than non-sarcopenic CD patients (Table 2).

In the group of patients with visceral obesity (Supplementary Table 1), only 2 (11,8%) patients were obese, 11 (64.7%) were overweight, 4 (23,5%) had a normal BMI, none had a BMI <18.5kg/m². These patients with visceral obesity were significantly more female (76.5% vs 43.7%, p=0.01), older (mean age 45.3 vs 33.1 years, p=0.0003), and with longer CD duration (150 vs 46 months, p=0.03). During follow-up, they had significantly more surgeries (75% vs 42%, p=0.02) and switch of anti-TNF agent (43.3% vs 18.8%, p=0.05) (Supplementary Table 1).

Study of CD patients according to their surgical status during the follow-up

In CD patients who underwent surgery during the follow-up, sarcopenia and visceral obesity at baseline were significantly more frequent (p=0.036 and p=0.002, respectively), compared to patients who did not. Patients also had lower serum albumin levels (p=0.014). However, malnutrition according to BMI at baseline was not associated with further occurrence of surgery (p=0.66). Stricturing or penetrating behaviours (B2/B3) were significantly associated with more frequent digestive surgery (p=0.013) (Table 3). In univariate analysis ( 4).

Discussion

In this observational cohort of hospitalized CD patients, we demonstrated that the evaluation of the body composition using a single CT slice was a suitable tool to assess their nutritional status, and was predictive of adverse events in the course of the disease: abscesses, digestive surgery and hospitalization, whereas BMI and/or serum albumin levels were not. We also found that both sarcopenia and visceral obesity were independently associated with surgery during the follow-up. This study showed a high prevalence of sarcopenia (58%) in hospitalised CD patients, confirming the previously reported results by Schneider et al.

(60%) [START_REF] Schneider | Sarcopenia is prevalent in patients with Crohn's disease in clinical remission[END_REF] and Holt et al. (68.5%). [START_REF] Holt | Body composition analysis using abdominal scans from routine clinical care in patients with Crohn's Disease[END_REF] In IBD care, especially in a hospitalization setting, systematic nutritional assessment using this simple and easily accessible method should be promoted, in addition to the more common assessment using BMI and albumin levels, to bring adequate nutritional support and prevent adverse outcomes.

We pointed out that 64.7% of sarcopenic CD patients had a falsely reassuring BMI (≥18.5kg/m²), with similar visceral fat levels as compared to non-sarcopenic patients, and paradoxically 15% were overweight or obese. Sarcopenic CD patients had a significantly lower BMI than non-sarcopenic patients, but still in the normal range. Furthermore, sarcopenia was associated with bad outcomes, whereas malnutrition assessed by conventional clinical data was not. Indeed, analysis of the body composition using a single CT slice is a better reflection of lean and fat mass than BMI. Recently, the Global Leadership Initiative on Malnutrition (GLIM) [START_REF] Cederholm | GLIM criteria for the diagnosis of malnutrition -A consensus report from the global clinical nutrition community[END_REF] published the global consensus on diagnostic criteria for malnutrition in adults, introducing reduced muscle mass as one of the phenotypic criteria to assess malnutrition. Sarcopenia was first suggested in 1989 to define an involuntary loss of muscle mass in elderly subjects that usually occurs in all individuals because of ageing. It has also been associated with disability, low quality of life, and death. [START_REF] Janssen | Skeletal muscle cutpoints associated with elevated physical disability risk in older men and women[END_REF][START_REF] Woo | Longitudinal changes in body mass index and body composition over 3 years and relationship to health outcomes in Hong Kong Chinese age 70 and older[END_REF] Premature sarcopenia was previously described in IBD population by using dual-energy x-ray absorptiometry and was shown to correlate with low bone mineral density. [START_REF] Schneider | Sarcopenia is prevalent in patients with Crohn's disease in clinical remission[END_REF] This premature sarcopenia may be a consequence of malnutrition (due to dietary restriction and/or malabsorption), inactivity (due to long-term disabling disease) and chronic inflammation. Supporting the role of inflammation, recently Subramaniam et al. [START_REF] Subramaniam | Infliximab reverses inflammatory muscle wasting (sarcopenia) in Crohn's disease[END_REF] demonstrated that infliximab, potentially by decreasing inflammatory protein levels (IL6 and CRP), could reverse sarcopenia after 25 weeks of treatment.

To our knowledge, few studies focused on the prognosis of CD patients according to their body composition status evaluated by a single CT slice. Association of sarcopenia with early anti-TNF therapy failure [START_REF] Holt | Low muscle mass at initiation of anti-TNF therapy for inflammatory bowel disease is associated with early treatment failure: a retrospective analysis[END_REF] and postoperative outcomes [START_REF] Zhang | Prevalence of Sarcopenia and Its Impact on Postoperative Outcome in Patients With Crohn's Disease Undergoing Bowel Resection[END_REF] was suggested. Conflicting results were reported concerning the association of sarcopenia with surgical events. As expected, stricturing and penetrating disease phenotypes were risk factors for surgery in our study.

Sarcopenia was also an independent risk factor, confirming the results of Bamba S et al. in a similar population [START_REF] Bamba | Sarcopenia is a predictive factor for intestinal resection in admitted patients with Crohn's disease[END_REF] . In the recently published study by Thiberge C et al., [START_REF] Thiberge | Lower Subcutaneous or Visceral Adiposity Assessed by Abdominal Computed Tomography Could Predict Adverse Outcome in Patients With Crohn's Disease[END_REF] SMI also tended to be reduced in patients with adverse outcome, compared with patients without surgery nor death ; however, the difference was not significant (p=0.07).

CT imaging has become the gold standard for the quantification of visceral adipose tissue; using VFA≥130cm² to define visceral obesity has proven to be an easy and reproducible parameter for the assessment of visceral obesity. [START_REF] Kullberg | Whole-body adipose tissue analysis: comparison of MRI, CT and dual energy X-ray absorptiometry[END_REF] Previous studies highlighted that visceral obesity was a strong predictor of perioperative outcomes after digestive surgery. [START_REF] Tsujinaka | Visceral obesity predicts surgical outcomes after laparoscopic colectomy for sigmoid colon cancer[END_REF][START_REF] Shimizu | Influence of visceral obesity for postoperative pulmonary complications after pancreaticoduodenectomy[END_REF] Ding et al. [START_REF] Ding | Association between high visceral fat area and postoperative complications in patients with Crohn's disease following primary surgery[END_REF] demonstrated that visceral obesity was significantly associated with an increase in bowel resection length, postoperative ileus and postoperative complications overall (p< 0.001) in patients with CD undergoing primary surgery. Erhayiem et al. [START_REF] Erhayiem | Ratio of visceral to subcutaneous fat area is a biomarker of complicated Crohn's disease[END_REF] found that a higher mesenteric fat index (visceral to subcutaneous fat area ratio), could predict a more complicated course of the disease. In the post-operative setting, a post-hoc analysis of the POCER study in 44 CD patients, demonstrated that regardless of the treatment, higher visceral adiposity was significantly associated with CD recurrence. [START_REF] Holt | Visceral adiposity predicts post-operative Crohn's disease recurrence[END_REF] To our knowledge, only the above-mentioned study by Thiberge et al. [START_REF] Thiberge | Lower Subcutaneous or Visceral Adiposity Assessed by Abdominal Computed Tomography Could Predict Adverse Outcome in Patients With Crohn's Disease[END_REF] found opposite results regarding fat body composition in a severe CD population: in their retrospective cohort of patients, lower subcutaneous and visceral adiposity indexes were significantly associated with surgery or death, perhaps because of a longer and more severe course of disease in the patients with an available CT scan [START_REF] Thiberge | Lower Subcutaneous or Visceral Adiposity Assessed by Abdominal Computed Tomography Could Predict Adverse Outcome in Patients With Crohn's Disease[END_REF] or because they used surgery and death as an endpoint, without exclusion of potential confounding comorbidities (cancer, organ failure…). Our results showed that visceral obesity was an independent surgical outcome factor in multivariate analysis, whereas BMI was not. Almost 20% of our patients had visceral obesity but only 9% were obese according to BMI. Patients with penetrating or stricturing phenotypes had a higher VFA than patients with non-structuring and non-penetrating disease. On the other hand, our findings, corroborated by most of the studies mentioned above, [START_REF] Shimizu | Influence of visceral obesity for postoperative pulmonary complications after pancreaticoduodenectomy[END_REF][START_REF] Ding | Association between high visceral fat area and postoperative complications in patients with Crohn's disease following primary surgery[END_REF][START_REF] Erhayiem | Ratio of visceral to subcutaneous fat area is a biomarker of complicated Crohn's disease[END_REF] support the hypothesis that human fat tissue is not solely a reservoir for excess nutrients but also a dynamic tissue involved in the regulation of immunity and inflammation. [START_REF] Peyrin-Biroulet | Mesenteric fat in Crohn's disease: a pathogenetic hallmark or an innocent bystander?[END_REF] This study suffers from a few limitations that deserve to be underlined. Firstly, it is limited by its retrospective and single-centre design, although all patients were extracted from a prospective cohort of patients. We could not properly assess the history of corticosteroids intake in our patients' cohort as self-medication and prescription of corticosteroids by general practitioners are frequent, contrary to other immunomodulators which are precisely recorded in hospital files; thus we cannot exclude that, in addition to disease severity, sarcopenia was also due to higher corticosteroid intake that may lead to loss of muscle and central adiposity.

Secondly, there is a selection bias linked to the study of hospitalised patients. We intentionally chose to include only hospitalised CD patients, as they fulfilled the criteria to have both CT scan examination and full conventional nutritional assessment. Also, their severe outcomes deserve appropriate management to decrease morbidity. We believed that the perspective of specific recommendations on nutritional assessment and supplementation in patients with such severe conditions warranted a dedicated study. A further step to our work will be to assess the feasibility and prognosis relevance of body composition evaluation by a non-invasive non-irradiating tool (abdominal MRI), to extend our results to the outpatient population with less severe CD.

Nutritional assessment by more appropriate tools than weight and BMI should be promoted in inflammatory bowel diseases to properly assess malnutrition, as sarcopenia is associated with pejorative outcome, but prevalent in patients with normal BMI. Body composition measurement also allows the detection of visceral obesity, another pejorative nutritional parameter underestimated by simple BMI monitoring. The third lumbar (L3) computed tomography (CT) slice analysis represents an alternative tool to measure the body composition of CD patients that may be more easily accessible in all hospitals than the alternative measurement of bioelectrical impedance. [START_REF] Ward | Bioelectrical impedance analysis[END_REF] Based on such analysis, a proper management of altered body composition is clearly a future goal for gastroenterologists; it may be achieved by improving nutritional status and promoting physical activity while controlling inflammation. 
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 1 Figure 1: Evaluation of the body composition using a third lumbar computed tomography
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Table 2 :

 2 Crohn's disease patients' characteristics, at baseline and after follow-up, according to their body composition and nutritional status.

		Sarcopenia ‡	No Sarcopenia	P Value	Malnutrition †	No malnutrition	P Value
	Demographic and disease data	n=51	n=37		n=19	n=69	
	Age (years), mean ± sd	36.6 ± 13.7	33.8 ± 10.3	0.29	32.2 ± 12.1	36.3 ± 12.4	0.78
	Male Gender, n (%)	30 (58.8)	14 (37.8)	0.052	12 (63.2)	32 (46.4)	0.19
	Disease duration (months), median [IQR]	116 [19 -198.5]	46 [17.25 -856]	0.2835	49 [1 -327]	74.5 [1 -1265]	0.31
	Current Smokers, n (%)	27 (52.9)	17 (46)	0.517	11 (57.9)	33 (47.8)	0.43
	Location*, n (%)						
	L1	18 (35.3)	12 (32.4)	0.95	5 (26.3)	25 (36.2)	0.71
	L2	6 (11.8)	5 (13.5)		2 (10.5)	9 (13.0)	
	L3	27 (52.9)	20 (54.1)		12 (63.7)	35 (50.7)	
	Behaviour*, n (%)						
	B1	9 (17.7)	11 (29.7)	0.09	5 (26.3)	15 (21.7)	0.21
	B2	20 (39.2)	18 (48.7)		5 (26.3)	33 (47.8)	
	B3	22 (43.1)	8 (21.6)		9 (47.4)	21 (30.4)	
	Perianal Disease, n (%)	15 (29.4)	9 (24.3)	0.6	9 (47.4)	15 (21.7)	0.03
	HBI, mean ± sd	8.2 ± 4.3	6.4 ± 4.4	0.052	8.1 ± 4.6	7.2 ± 4.4	0.36
	Biological data						
	Serum Albumin (g/L), mean ± sd	27 ± 6.3	30.9 ± 6	0.004	27.3 ± 7.1	29.1 ± 6.2	0.323
	CRP (mg/L), median [IQR]	48.1 [12.8 -109]	22.9 [10.8 -61.3]	0.12	73.1 [1 -289]	28.6 [1.6 -314]	0.0008
	Anthropometric and radiological data						
	BMI (kg/m²) mean ± sd	20.6 ± 4	25.6 ± 3.7	<0.0001	16.8 ± 1.2	24.4 ± 3.8	<0.0001
	Normal BMI (18.5-25kg/m²), n (%)	25 (49.2)	16 (43.2)	0.017		41 (59.4)	
	Overweight (25-30kg/m²), n (%)	7 (13.7)	13 (35.1)			20 (29)	
	Obese (BMI ≥ 30kg/m²), n (%)	1 (2)	7 (18.9)			8 (11.6)	
	Malnutrition †, n (%)	18 (35.3)	1 (2.7)	0.0002			
	VFA (cm²), mean ± sd	75.5 ± 69.3	92.6 ± 60.5	0.11	21.3 ± 21	95 ± 70.6	<0.0001
	SFA (cm²), mean ± sd	112.4 ± 97.7	211.2 ± 112.2	<0.0001	48.8 ± 36.9	183.5 ± 111.4	<0.0001
	Visceral Obesity, n (%)	8 (15.7)	9 (24.3)	0.31	0	17 (24.6)	0.365
	Sarcopenia ‡, n (%)				18 (94.7)	33 (47.8)	0.0002
	Treatments during hospitalization						
	Corticosteroids, n (%)	22 (43.1)	17 (46)	0.79	11 (57.9)	28 (40.6)	0.18
	Thiopurine, n (%)	7 (13.7)	12 (32.4)	0.03	5 (26.3)	14 (20.3)	0.55
	Anti-TNF, n (%)	20 (39.2)	19 (51.4)	0.26	11 (57.9)	28 (40.6)	0.18

Table 3 :

 3 Comparison of Crohn's disease patients according to their surgical status during the follow-up. according to the Montreal classification, L1, ileal; L2, colonic; L3, ileocolonic; B1, non-stricturing, nonpenetrating; B2, stricturing; B3, penetrating. † body mass index <18.5kg/m² ‡ Skeletal Muscle Index < 38.5cm²/m² in women and < 52.4cm²/m² in men # VFA ≥ 130cm² BMI, Body mass index; CRP, C Reactive Protein; HBI, Harvey Bradshaw Index; sd, standard deviation; SFA, subcutaneous fat area; VFA, visceral fat area;

	Surgery	No surgery	P Value
	n=41	n=44	

Table 4 :

 4 Univariate and Multivariate analysis of risk factors for surgery during the follow-up according to the Montreal classification, L1, ileal; L2, colonic; L3, ileocolonic; B1, non-stricturing, nonpenetrating; B2, stricturing; B3, penetrating. † body mass index <18.5kg/m² ‡ Skeletal Muscle Index < 38.5cm²/m² in women and < 52.4cm²/m² in men # Visceral fat area ≥ 130cm²

	Univariate analysis	Multivariate analysis

*
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