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Abstract
Ulcerative colitis and Crohn’s disease are the main entities of inflammatory bowel disease characterized by chronic remittent inflammation of the gastrointestinal tract. The incidence and prevalence are on the rise worldwide, and the heterogeneity between patients and within individuals over time is striking. The progressive advance in our understanding of the etiopathogenesis coupled with an unprecedented increase in therapeutic options have changed the management towards evidence-based interventions by clinicians with patients. This guideline was stimulated and supported by the Emirates Gastroenterology and Hepatology Society following a systematic review and a Delphi consensus process that provided evidence- and expert opinion-based recommendations. Comprehensive up-to-date guidance is provided regarding diagnosis, evaluation of disease severity, appropriate and timely use of different investigations, choice of appropriate therapy for induction and remission phase according to disease severity, and management of main complications. 
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Core Tip: The prevalence of ulcerative colitis and Crohn’s disease is on the rise. The advance in our understanding of the etiopathogenesis with an unprecedented increase in therapeutic options have changed the management towards tailoring evidence-based interventions. In this consensus, the diagnosis of inflammatory bowel diseases are based on the clinical evaluation and a combination of endoscopic, histological, radiological, and/or biochemical findings. The therapeutic options have been revised in view of the treatment goals, which now aim to treat beyond “symptoms” to achieve mucosal healing when possible and to minimize intestinal injury and bowel damage with resultant disability.

INTRODUCTION
Inflammatory bowel diseases (IBD) comprising Crohn’s disease (CD) and ulcerative colitis (UC), are chronic, relapsing, progressive, and potentially disabling conditions affecting the gastrointestinal (GI) tract[1-6]. The incidence and prevalence of IBD is increasing worldwide at an alarming rate including in African countries, the Middle East, and the Asia Pacific[4,7-12]. Meanwhile, the aetiology remains unknown, although IBD is believed to be triggered by aberrant immune responses often in a genetically predisposed individual to certain environmental triggers[13-15]. Rapid strides in our understanding of the etiopathogenesis of IBD coupled with an unprecedented increase in therapeutic options including biological and “small molecule” therapies have redefined our treatment goals, which now aim to treat beyond “symptoms” to achieve mucosal healing when possible and limit intestinal injury and bowel damage with resultant disability[16-21].
Due to the progressive change of IBD management, a two-round Delphi technique method was used to reach a consensus among nine expert gastroenterologists working in the United Arab Emirates. 

METHODOLOGY OF THE CONSENSUS
The consensus was promoted and supported by the Emirates Society of Gastroenterology and Hepatology; the president (MAK) selected the members of the committee among the public and private sectors across different Emirates of United Arab Emirates based on their competence on IBD. An extensive research of the relevant scientific literature was made by a medical writer company on Medline and EMBASE databases from the first published until December 2018 and then updated to December 2019 and made available to the committee members. Clinical priorities covered by the consensus were: adult cases, definition, clinical characteristics and diagnosis, investigations including imaging, monitoring, treatment of active phases and maintaining the remission, managing of perianal disease, and prevention of postsurgical recurrence in CD. Published guidelines and consensus from the European Crohn’s Colitis Organization, British Society of Gastroenterology, American College of Gastroenterology, and American Gastroenterological Association were also taken into consideration. 
Aft of statements/recommendations was compiled by a medical writer and distributed to the entire panel for the first assessment of the agreement. The statements were finalized by the panel in two face-to-face meetings. A Likert-type scale (1, strongly disagree; 2, disagree; 3, neutral; 4, agree; and 5, strongly agree) was used to measure the agreement. In cases of disagreement, uncertainty, or agreement less than 75% of participants, the panelists were required to submit comments and propose changes. In case of debate or conflict, revoting was recommended. The updated statements were then re-evaluated by the entire panel in the second round. 
An agreement of 75% or more represented a strong recommendation; 50%-74.9% represented a recommendation, and less than 50% was represented as a suggestion. Percentage of the final agreement is given between brackets (Table 1) (Supplementary Table 1). 

CLINICAL FEATURES AND DIFFERENTIAL DIAGNOSIS
UC
Statement 1: UC is suspected when a patient, especially in late adolescence or early adulthood, reports having bloody diarrhoea for more than two weeks, rectal bleeding, rectal urgency, tenesmus, mucopurulent exudate, faecal incontinence, nocturnal defecation, and crampy abdominal pain. [100] 
Statement 2: Examination of suspected patients with mild or moderate UC is usually unremarkable; digital rectal examination can be done to confirm fresh blood in the rectum. [100] 
Statement 3: IBD is suspected when the patient has a family history of UC or CD. [88.8] 
Statement 4: Severe colitis is suspected when a patient presents with increased bowel frequency (six or more per day), abdominal pain/tenderness, anorexia, weight loss, tachycardia, reduced bowel sounds, and fever. [100]
UC is characterized by mucosal inflammation affecting the large intestine, typically starting in the rectum but often extending proximally to involve the colon to a variable distance[4,22,23]. Rectal sparing may occur in up to 3% of patients, and patchy inflammation may be present in those treated with topical therapy[24-27]. Likewise, localized inflammation at the cecum or around the appendix as well as so-called backwash ileitis may also be found[24-26]. UC may present at any age but typically presents between ages 15-30 and follows a relapsing-remitting course[4]. Up to 90% of patients may experience one or more episodes of relapse after the first attack, and active disease with frequent relapses in the first two years after diagnosis is linked with a worse prognosis[22,28]. UC typically presents with rectal bleeding, diarrhoea, tenesmus (a sense of pressure), and urgency often associated with crampy abdominal pain, faecal incontinence, and nocturnal diarrhoea[4,29]. 
CD is characterized by transmural inflammation affecting any part of the digestive tract but typically involves the ileum and colon in a typically discontinuous manner[1,30,31]. Hallmark clinical symptoms are abdominal pain, diarrhoea (with or without bleeding), weight loss, fatigue, anaemia, recurrent fistulae, and growth failure (in children)[30]. A family history may raise the index of suspicion, but disease activity or severity are unaffected by family history[32,33]. Although more susceptibility loci are known for both CD and UC, only a few have been associated with disease outcomes, such as the nucleotide-binding oligomerization domain-containing protein 2 (NOD2) polymorphism, which is associated with a more progressive disease course in CD with a higher risk of intestinal obstruction and need for surgery[34,35]. Genetic testing cannot be used to diagnose IBD[36,37].
Statement 5: The diagnosis of IBD is established by clinical evaluation and a combination of endoscopic, histological, radiological, and/or biochemical investigations. [100]
The diagnosis of IBD is therefore not based on a single diagnostic criterion but in fact a combination of clinical features, biochemical (including stool) examination, endoscopic assessment, histopathology, and in the case of CD radiological investigations to visualize the small intestine[38]. 
At diagnosis, blood counts, electrolytes, liver enzymes, and inflammatory markers [C-reactive protein (CRP) and stool calprotectin] should be checked[39-41]. Physical examination may be unremarkable in mild to moderate disease, although digital rectal examination may show evidence of fresh blood in the rectum. Anaemia (iron and/or vitamin B12 deficiency) and an elevated platelet count are common at diagnosis[39-41]. Serum CRP is an acute-phase reactant produced by the liver that rises in any case of inflammation including active IBD[42]. Its half-life is of 19 h, which makes it a useful marker to detect and monitor inflammation. Erythrocyte sedimentation rate (ESR) is a nonspecific marker of inflammation that may be increased in patients with IBD. Although sometimes helpful individually, it is not specific for active IBD[41]. Because up to half of patients with IBD can have normal CRP and ESR values when the activity is mild, their use in monitoring is limited[41]. An elevated CRP may correlate with the clinical activity in CD but less well with UC except in acute severe UC[29,30,43,44]. Faecal calprotectin (FC) is a calcium binding protein, derived from neutrophils with a specific release in the presence of intestinal inflammation, correlating well with endoscopic findings, and is a good marker of relapse and response to treatment and in differentiating patients with IBD from those with irritable bowel syndrome[45,46]. It lacks specificity to distinguish IBD from other causes of bowel inflammation[47]. 
Stool cultures and Clostridium difficile toxin assay are recommended to rule out infective aetiology[48,49]. Loose stools for over 6 wk help to distinguish infective causes from inflammatory bowel disease[50,51].
The diagnosis of IBD needs an endoscopic assessment, typically an ileo-colonoscopy for CD and sigmoidoscopy in the case of UC followed by an ileo-colonoscopy within 12 mo of diagnosis to establish disease phenotype, determine full disease extent, and risk stratify for dysplasia[52-54]. Accordingly, UC is characterized according to the Montreal classification as proctitis (E1), left-sided colitis (E2) (up to splenic flexure), and extensive colitis proximal to the splenic flexure or pancolitis up to the cecum (E3)[55,56]. As per the Truelove and Witts criteria, mild colitis is defined as fewer than four bowel movements daily with no fever, normal heart rate, haemoglobin > 11g/dL, and ESR < 20 mm/hr. The disease is defined as severe by bowel frequency greater than six times a day along with fever, tachycardia, anaemia, or an elevation in ESR[57]. 
At histology, a combination of features including basal plasmacytosis, diffuse crypt atrophy and distortion, villous surface irregularity, and mucous depletion support a diagnosis of UC when in agreement with clinical symptoms[31]. Although no single feature is diagnostic[31,58]. 

CD
Statement 6: CD is suspected when a patient, especially young, presents with abdominal pain, weight loss, constipation, or chronic diarrhoea. [88.8] 
Statement 7: A patient with CD commonly presents with systemic symptoms of malaise, anorexia, or fever. [77.7] 
Statement 8: Symptoms of CD are nonspecific and mimics that of irritable bowel syndrome. Unexplained anaemia and growth failure should be considered to avoid delayed diagnosis. [100] 
Statement 9: The symptoms of acute terminal ileal CD may be mistaken for acute appendicitis. [88.8] 
Statement 10: Physical examination of patients with CD may reveal tenderness or a palpable mass. Some may present with perianal disease (abscess, fistula, fissure) [88.8] 
Statement 11: Infections or drug-induced colitis must always be excluded [88.8]
CD is a chronic, progressive inflammatory disorder of the GI tract[1]. Classical symptoms include abdominal pain, chronic diarrhoea and fatigue, although patients may also present with weight loss, fever, anaemia, growth failure, recurrent fistulae, and extraintestinal manifestations[59]. Physical examination may reveal these findings. Additionally, abdominal examination may reveal tenderness particularly in the right iliac fossa or a palpable mass in the affected area. Some patients may also present with perianal disease in the form of an abscess, fistula, or fissure. 
The most common symptom of CD is chronic diarrhoea, although some patients may have a normal bowel habit[60]. Terminal ileal disease may be mistaken for acute appendicitis. Fatigue is a very common and less well understood symptom of CD, which may be multifactorial and stem from inflammation, anaemia, and micronutrient, vitamin, and mineral deficiency. Fever, weight loss, or even growth failure (in younger individuals) may be presenting features[1,59]. This myriad of symptoms can often be mistaken for irritable bowel syndrome, which may delay the diagnosis of CD[1,2,16]. 
In a population-based study from Manitoba, Canada, 41% of patients had a three year or greater delay in diagnosis from the onset of symptoms[61]. In another study, the time to diagnose was on average seven years in patients with CD, even when those individuals meeting Rome criteria for irritable bowel syndrome were excluded from the analysis as compared with less than one year to diagnosis for patients with UC[62]. Stool cultures and Clostridium difficile toxin assay are recommended to rule out infective aetiologies[48,49]. Loose stools for over 6 wk help to distinguish infective causes from IBD[50,51]. Drug-induced colitis must also be excluded[59,63].
Statement 12: Genetic or serological testing is currently not recommended yet for routine diagnosis of IBD. [100] 
Statement 13: If diagnosis of IBD is in doubt despite an interval of appropriate treatment, a repeated endoscopy is required. [88.8]
The diagnosis of CD is based on a combination of investigative modalities. A clinical history and examination as appropriate, ileo-colonoscopy, small intestinal radiological assessment, laboratory tests, and histological examination of mucosal biopsies from endoscopy[64]. Mucosal biopsies from endoscopy or surgical resection specimens may show inflammation and/or crypt distortion. Endoscopic features more suggestive of CD are discontinuous segments of disease (“skip lesions”), ileal involvement, and granulomatous inflammation. Approximately 3% of UC patients may be reclassified as Crohn’s colitis[65]. Conversely, 0.6%-3% will be reclassified to alternative colitis after initial diagnosis of CD[66]. 
CD may be diagnosed on surgical samples when at least three histological features suggestive of CD [segmental crypt architectural abnormalities and mucin depletion, mucin preservation at the active sites, and focal chronic inflammation (without crypt atrophy)] are found in the absence of granulomas, or when an epithelioid granuloma is detected in combination with an additional feature[31,58]. Some patients cannot be assigned to either CD or answer to colitis and are labelled as IBD unclassified[65,66]. Thus, if the diagnosis of IBD is in doubt despite an interval of appropriate treatment, repeat endoscopy is required to help establish the diagnosis. Despite a growing number of identified susceptibility loci in both CD and UC, few have been associated with disease outcomes, such as the nucleotide-binding oligomerization domain-containing protein 2 polymorphism, which is associated with a more aggressive disease course in CD with a higher risk of intestinal stenosis and need for surgery[34,35]. Genetic testing cannot be used to diagnose IBD[36,37].

CLASSIFICATION AND SEVERITY
UC
Statement 14: UC disease extent is defined by the maximal macroscopic extent at colonoscopy and classified as proctitis, left-sided colitis, and extensive colitis (according to the Montreal classification). [100]
The Montreal classification in adults[55] and Paris classification in children[67] are useful for the phenotypic classification of patients. 
Knowledge of disease extent is a key determinant of prognosis as the risk of colectomy hinges on disease extension[68]. A systematic review reported a ten-year colectomy rate of 19% for extensive colitis, 8% for left-sided colitis, and 5% for proctitis[4]. Further risk factors for colectomy are male gender, young age, and elevated inflammatory biomarkers at diagnosis[4]. Backwash ileitis was associated with more aggressive disease and with primary sclerosing cholangitis[4]. Those with extensive colitis also have the highest risk of developing colorectal cancer[69,70]. Notably, disease extent can change after diagnosis[56,71]. Up to half with proctitis or proctosigmoiditis will develop more extensive disease. Of patients with proctitis initially, 10% will ultimately have extensive colitis[4,22,71]. Disease extent should be reported as the maximum extent of inflammation, remembering that information may regress over time. Furthermore, and especially in quiescent UC, endoscopic appearances may be underestimated. Biopsies should be taken to determine the full extent of involvement.
Statement 15: According to severity, UC is either in remission characterized by the absence of symptoms and the absence of an endoscopic acute inflammatory changes, or an active disease characterized by the presence of symptoms and endoscopically active mucosal findings. [77.7] 
Statement 16: The severity of UC can be classified into mild, moderate, and severe based on clinical symptoms and signs, blood tests, and endoscopy. [100]
Although the Truelove and Witts criteria (discussed under statement 5) are relatively easy to use and useful in determining the opportunity for hospital admission, the index is not designed to provide a measure of severity and does not include nocturnal symptoms. Furthermore, it does not consider endoscopic severity. 
Several scoring systems are available to classify disease severity in UC[72]. They aid objective assessment of disease and guide therapeutic and monitoring strategies. Their use allows clinicians to monitor patient progress during follow-up[17,54].
The simple colitis clinical activity index is a reliable and responsive score with clear definitions for clinical response and remission[73]. Simple colitis clinical activity index scores range between 0 and 19 points and include nocturnal bowel movements and faecal urgency, which affect patient quality of life[73]. A SCCAI  score < 2 indicates clinical remission, and a decrease of > 1.5 points from baseline correlates with patient-defined significant improvement[74].
The Mayo Clinic Score (MCS) or index (partial Mayo Clinic index and endoscopic subscore) and ulcerative colitis disease activity index (UCDAI) represent a composite assessment of clinical symptoms (stool frequency and rectal bleeding) and endoscopic severity[75,76]. 
Although not validated, the MCS is easy to calculate and has been applied for evaluating therapeutic outcomes in clinical trials[77]. The score evaluates stool frequency, rectal bleeding, a physician’s global assessment, and mucosal inflammation at endoscopy with a value ranging from 0 to 3 and a maximum score of 12 points. Clinical improvement is generally defined as the drop of baseline scores by ≥ 3 points whereas clinical remission as an overall score ≤ 2 (and no individual sub-score > 1) or UCDAI  ≤ 1[75,76]. A partial Mayo score (PMS) < 1 indicates remission[17]. The PMS uses the clinical elements of the MCS and is well correlated with perceptions of treatment efficacy by the patients[78,79]. 
Recently, the patient reported outcome (PRO), derived from components of the Mayo score has been put forward as an interim outcome measure when in combination with endoscopic findings. PROs appear to be well correlated with disease activity and may predict patient-defined remission[80].
Several endoscopic scoring systems for UC are available. They include numerous descriptors namely, vascular pattern, mucosal erythema, mucosal granularity, mucosal oedema, mucopurulent exudate, bleeding, friability, erosions, and ulcers[54,81,82]. An extensive review of scoring systems is beyond the scope of this manuscript, but the reader is referred to an exhaustive review with images and videos for reference[54]. 
The endoscopic component [Mayo endoscopic sub-score (MES)] of the MCS is the most widely used, and it assesses inflammation based on a 4-point scale (0-3): (0) normal; (1) erythema, decreased vascular pattern, mild friability; (2) marked erythema, absent vascular pattern, friability, erosions; and (3) ulceration, spontaneous bleeding[75]. Mucosal healing is defined as a sub-score of 0-1, although this has not been formally validated[75,83]. 
A post-hoc analysis of the active ulcerative colitis trial (ACT)-1 trial demonstrated that patients achieving a post-treatment MES of 0 or 1 had similar colectomy rates and were significantly less likely to undergo colectomy in the subsequent year than those with higher MES[84]. Higher steroid-free remission rates were noted in patients with MES of 0 at 1 year than those with an MES of 1[84]. Furthermore, MES of 0 was associated with a lower risk of clinical relapse than MES of 1 (5.0% vs 9.4%, respectively)[26,85,86]. The MES is relatively easier to use and has been used extensively in clinical trials. The lack of validation, inability to distinguish superficial from deep ulcers, that it reflects appearances of the most severely affected visualized segment and has no minimal insertion length are significant limitations[87]. 
Variability in interobserver agreement can result from variability in the assessment of friability. This has led to the development of the Modified Mayo Score (MMES)[88]. The MMES classifies any degree of friability with a sub-score of 2. It divides the colon into five segments, and the score for each segment is added to give a Modified Score, which is multiplied by the maximal extent of inflammation and divided by the number of segments with active inflammation to give the final MMES[88]. Although MMES correlates with clinical, biological, and histological activity, this has not been validated. The Mayo score is most widely used in clinical practice. 
Two scoring systems were developed in an attempt to develop a prospective validated tool: the ulcerative colitis endoscopic index of severity (UCEIS) and the ulcerative colitis colonoscopic index of severity[89-91]. The UCEIS considers three endoscopic findings; vascular pattern, bleeding, and erosions/ulcers scored in the most severely affected part of the colon. It was initially developed as an 11-point score and then simplified to an 8-point tool scoring erosions/ulcers (0-2), vascular pattern (0-2), and bleeding (1-4) with a satisfactory interobserver agreement (kappa 0.5)[90]. Friability was excluded from this index. Although easy to use in clinical practice, thresholds for mild, moderate, and severe disease have not been defined. UCEIS does not define the extent of disease as it scores the most affected segment. It does demonstrate more responsiveness to ulcer size, depth, and change following treatment than the MCS[92-94]. Furthermore, a UCEIS of zero was associated with a lower risk of relapse than UCEIS of 1 (5% vs 22.4%)[94]. Both scores demonstrated a high degree of correlation for disease assessment by sigmoidoscopy and colonoscopy[95]. 
The UCEIS has been prospectively validated[91]. It includes six variables: (1) Vascular pattern; (2) Granularity; (3) Ulceration; (4) Bleeding/friability; (5) Grading of segmental and global assessment of endoscopic severity with a predefined 4-point scale; and (6) Global assessment of endoscopic severity on a 10-cm visual analogue scale with good to excellent interobserver agreement[91]. Although correlation with clinical activity and CRP was demonstrated, a cut off level for endoscopic response and remission is not currently known[91].

CD
Statement 17: CD is classified according to disease location: terminal ileum, colon, ileocolonic, and upper GI (Montreal classification). [77.7] 
Statement 18: CD is divided according to disease behaviour (stricturing, penetrating, nonstricturing/nonpenetrating, with or without perianal involvement) (according to Montreal classification). [100]
CD is widely classified using the Montreal classification in adults and the Paris classification in the paediatric IBD population[55,67]. Thus, L1 relates to terminal ileal CD, L2 to ileo-colonic CD, and L3 to colonic CD. Isolated upper GI disease (L4) is further subdivided into L4a (upper disease proximal to the ligament of Treitz) and L4b (upper disease distal to the ligament of Treitz and proximal to distal 1/3 of the ileum)[55]. Perianal disease is denoted by “P”[72]. Disease behaviour is designated as B1 (nonstricturing-nonpenetrating), B2 (stricturing), and B3 (penetrating) disease. Furthermore, age at diagnosis is denoted as A1 (< 17 years), A2 (17-40 years), and A3 (> 40 years). 
The majority of patients (56%-81%) have an inflammatory phenotype at diagnosis and between 5% and 25 have stricturing or penetrating disease[1]. Indeed, a large population-based study reported a cumulative risk of 51% to develop an intestinal complication after 20 years of follow-up in patients presenting with inflammatory behaviour at diagnosis[96]. In addition, at multivariate analysis, ileal, ileocolonic, or upper GI involvement compared to colonic involvement alone were significantly associated with onset of intestinal complications[96]. Risk factors for severe disease include young age at diagnosis[97], initial extensive GI involvement, ileal/ileocolonic involvement, perianal/severe rectal disease, and patients presenting with a penetrating or stenotic disease phenotype[98]. Visceral adiposity is also associated with an increased risk of penetrating disease[99].

INVESTIGATIONS FOR IBD
Statement 19: Ileocolonoscopy with multiple biopsy specimens is the first-line procedure for diagnosing and determining the severity of IBD. [100] 
Statement 20: For a reliable diagnosis of CD or UC, a minimum of two biopsies from five sites around the colon (including the rectum) as well as from the ileum should be obtained. [100]
The diagnosis of IBD needs an endoscopic assessment, typically an ileo-colonoscopy for CD and sigmoidoscopy in the case of UC followed by an ileo-colonoscopy within 12 mo of diagnosis to establish disease phenotype, determine full disease extent, and risk stratify for dysplasia[52-54]. A minimum of two biopsy samples must be obtained from five sites including the ileum and rectum at the first endoscopic assessment.
Endoscopic appearances of UC have been described above. The rectum is always involved but rectal sparing may be seen in up to 3% of patients[24]. Patchy inflammation of the rectum is seen in patients who have received topical therapy[26,27,100]. An isolated involvement of cecum or around the appendix as well as backwash ileitis may be seen in UC, but in the absence of supportive clinical presentation and histology, small bowel assessment should be arranged to consider CD[25]. Backwash ileitis may occur in up to 20% of patients with extensive UC[100].
At histology, a combination of features including basal plasmacytosis, diffuse crypt atrophy and distortion, villous surface irregularity, and mucous depletion suggest a diagnosis of UC[31]. Although granulomas and focal crypt architectural abnormalities with focal or patchy chronic inflammation or mucin preservation may suggest CD, no single feature is diagnostic[31,58]. Endoscopic features suggestive of CD are discontinuous segments of disease (“skip lesions”), ileal involvement, and granulomatous inflammation. Approximately 3% of UC patients may be reclassified as Crohn’s colitis[65]. Conversely, 0.6%-3% will be reclassified to alternative colitis after initial diagnosis of CD[66]. Although a diagnosis of CD may be made on surgical samples[31,58], some patients cannot be assigned to either CD or UC and are labelled as IBD unclassified[65,66]. Thus, if the diagnosis of IBD is in doubt despite an interval of appropriate treatment, repeat endoscopy is required to help establish the diagnosis[63].
Statement 21: Stool specimens should be obtained to exclude common pathogens and specifically assayed for Clostridium difficile toxin. [88.8] 
Statement 22: Laboratory markers of chronic inflammation may correlate with the severity of IBD. [50] 
Statement 23: CRP broadly correlates with clinical severity. [77.7] 
Statement 24: Elevated ESR, CRP, anaemia, number of bowel movements, and hypoalbuminemia are signs of severe clinical activity that predict the need for colectomy in severe acute colitis. [88.8] 
Statement 25: Microbial testing should be done in patients with colitis with every disease flare. [100]
Stool cultures and Clostridium difficile toxin assay are recommended to exclude infective aetiologies[48,49]. Loose stools for over 6 wk help to distinguish infective causes from IBD[50,51]. In a recent UK study, 10% of IBD relapses were associated with enteric infections, 50% of which were Clostridium difficile related[101]. An American study reported that 18.1% and 16.1% of samples from CD and UC patients, respectively, were positive for GI pathogens using a multiplex PCR[102]. Norovirus and Campylobacter were more likely in CD patients, while UC patients were more likely to have Campylobacter, Plesiomonas, and Escherichia coli (compared with non-IBD samples)[102]. Thus, a comprehensive infection screen considering relevant clues from the clinical history should be considered for every flare of IBD. Clostridium difficile infection has been associated with worse outcomes in hospitalized IBD patients[103,104].
An elevated ESR, CRP, anaemia, number of bowel movements, and hypoalbuminemia are signs of severe clinical activity that can predict the need for colectomy in acute severe UC. A stool frequency > 8/d or stool frequency > 3/d with CRP > 45 mg/L on day 3 of intravenous corticosteroid predicts the need for rescue therapy to prevent colectomy[44]. Several other mathematical models comprising stool frequency, CRP, and albumin on day 3 may also guide clinicians to use “rescue therapy” with infliximab (IFX) or cyclosporine to prevent the need for colectomy[105-107].
FC is a calcium binding protein derived from neutrophils with a role in intestinal inflammation regulation. It is a useful inflammatory marker, correlating well with endoscopic findings. It is also a good marker of relapse and response to treatment and in differentiating patients with IBD from those with irritable bowel syndrome[45,46]. It lacks specificity to distinguish IBD from other causes of bowel inflammation[47]. Calprotectin values correlate well with endoscopic indices of disease activity and is therefore very helpful in different clinical settings, including diagnosis, relapse, and response to therapy[46,108-110]. A clear-cut threshold value to distinguish between IBD and functional bowel diseases has not been set yet[41,111]. However, an acceptable diagnostic accuracy can potentially be obtained at a cut-off value of 150 μg/g[41]. It also appears to be strongly correlated with endoscopic inflammation in UC[112]. An elevated faecal calprotectin > 1000 µg/g stool on day 3 of intravenous corticosteroid along with a UCEIS > 6 on admission is also a predictor of the need for colectomy[113].
Statement 26: Serological testing currently available is not recommended for differentiating colonic CD from UC. [77.7]
Serological markers may have a role in supporting a diagnosis, though the accuracy of the best available tests (perinuclear anti-neutrophil cytoplasmic antibodies and anti-Saccharomyces cerevisiae antibodies) is rather weak and therefore not effective at discriminating colonic CD from UC[114]. The incremental diagnostic value of antiglycan and antimicrobial antibodies, such as anti-OmpC (Escherichia coli outer membrane porin C) and CBIR1 (CBIR1 flagellin), is minimal and not clinically relevant[115]. Despite a growing number of identified susceptibility loci in both CD and UC, only a few have been associated with disease outcomes, such as the NOD2 polymorphism that is associated with a more aggressive disease course in CD with a higher risk of intestinal stenosis and need for first surgery[34,35]. Genetic testing cannot be used to diagnose IBD[36,37].
Statement 27: Diagnostic criteria for iron deficiency depend on the level of inflammation. In patients without clinical, endoscopic, or biochemical evidence of active disease, serum ferritin < 30 µg/L is an appropriate criterion. In the presence of inflammation, serum ferritin up to 100 µg/L may still be consistent with iron deficiency. [88.8]
Up to 1/3 of patients with active IBD will have iron deficiency anaemia[116] leading to fatigue and negative impact on quality of life. It should be remembered that systemic inflammation may inhibit iron absorption[116]. In the presence of active disease, oral iron supplementation should be avoided, and in patients with inactive IBD, no more than 100µg/L of elemental iron should be administered daily[117,118]. Ferritin is an acute phase reactant, and it should be remembered that iron deficiency may be present with a level up to 100 µg/L in case of active inflammation. The evaluation of transferrin saturation is therefore essential to distinguish true iron deficiency from a falsely elevated ferritin[63,117,118]. Intravenous iron may be administered to patients who are intolerant to oral iron or have active IBD with moderate to severe iron deficiency anaemia[116].
Statement 28: Cross-sectional imaging magnetic resonance imaging (MRI) and computed tomography (CT) enterography and transabdominal ultrasonography (US) are used to complement endoscopy. [100] 
Statement 29: Complementary radiological techniques using MRI, CT, and US should be used to rule-out stenotic lesions and are necessary when the lesion is impassable with the endoscope. [88.8]
MRI and CT enterography and US are used to complement endoscopy and have largely replaced fluoroscopic techniques over the years[63,72]. These techniques have the advantage of better classifying disease phenotype and behaviour by providing information on the bowel wall and extra enteric soft tissue pathology[119]. Small bowel US may be performed with or without bowel distension and the use of oral contrast[119]. Meta-analyses have shown no significant difference in accuracy for CD diagnosis with CT enterography, small bowel US, and MRI enterography[120-123]. Sensitivity and specificity ranges between 85% and 95%[120-123]. CT is extremely accurate for evaluation and monitoring of mural and extramural complications in CD patients, although it is not recommended to monitor disease activity due to significant radiation exposure[124,125]. State-of-the-art low radiation dose CT scanners may significantly reduce the dose, but the use of nonionizing imaging is preferable, considering the young age of these patients and the need of repetition during the lifespan[121,124,125]. Thus, CT should be ideally used only in the emergency setting, and if small bowel US and MRI are not available[72,121]. 
Magnetic resonance enterography and CT have shown high accuracy for detecting active CD[120,121]. Magnetic resonance enterography features of active disease include an increase in intestinal wall thickness and vascularity, contrast enhancement on T2 and diffusion weighted imaging signals, presence of ulcers, and extraluminal complications[120,121]. These findings are usually reported with specific activity scores[126,127]. Data supporting small bowel US are less consistent currently[128]. 
They may also be useful when assessing areas impassable with an endoscope, particularly stenotic lesions[63]. Patients with CD have a 2-3 fold increased risk of colorectal cancer compared to an age-matched population and the risk of small bowel malignancy between 18 and 27 times. Stricturing in the context of CD may be complicated by dysplasia or cancer. Therefore, endoscopy and biopsies should be performed. Fibrotic structures may be assessed using modern imaging such as MRI and techniques in development such as magnetization transfer sequences, delayed contrast enhancement, contrast enhanced US, and elastography[127,129,130]. US detection of strictures may be improved by the use of oral contrast[131]. 
Statement 30: CD patients with symptoms of the upper GI tract should receive esophagogastroduodenoscopy to rule out proximal involvement. [88.8] 
CD affecting the upper GI tract may be present in 13%-16% of patients. It is usually accompanied by ileal and/or colonic disease[132,133]. Upper GI endoscopy should be performed in patients with dyspepsia, vomiting, or other upper GI symptoms but is not routinely indicated in adults with proven or suspected CD[51,72]. Focal gastritis may be a feature of CD[134]. In patients with IBD-unspecified, upper GI endoscopy may help to differentiate between UC and CD[63]. Upper GI endoscopy should be performed in patients with suspected CD[135].
Statement 31: Small bowel capsule endoscopy (SBCE) should only be used when the clinical suspicion for CD remains high despite negative evaluations with ileocolonoscopy and radiological examinations (MRI/CT). This could be useful to assess the disease extent. [66.6] 
Statement 32: SBCE is contraindicated in GI obstruction, strictures, and swallowing disorders. [100]
SBCE enables the entire small bowel to be assessed by a wireless capsule[136]. Specificity for the diagnosis of IBD was reported as 53% in one study using a consensus standard[137,138]. Minor mucosal abnormalities may obscure the diagnosis such as in those using nonsteroidal anti-inflammatory drugs[139,140].
Several scoring systems are available to grade lesions[54,136,141], but they are not used widely. At the present time, the use of capsule endoscopy is currently restricted to patients with a high index of suspicion of CD when cross-sectional imaging has been normal or nondiagnostic[63,140].
SBCE is contraindicated in the presence of GI obstruction, strictures, and swallowing disorders. Given the size and rigidity of capsules, they may be retained within the small bowel in the context of stricturing disease. In a recent meta-analysis, the risk of capsule retention was 3.6% [95% confidence interval (CI): 1.7%-8.6%] despite considerable heterogeneity in studies[142]. Retention rates were much lower after use of a patency capsule or stricture exclusion with cross-sectional imaging at 2.7% (95%CI: 1.1%-6.4%)[142]. The use of a patency capsule is therefore recommended in patients with stricturing CD, suspected strictures, abdominal pain, distension, nausea, vomiting, history of small intestinal resection, abdominal or pelvic radiation, and chronic nonsteroidal anti-inflammatory drugs use[140,143].
Statement 33: Device-assisted enteroscopy is an invasive procedure that may only be performed by an expert if the histological diagnosis of CD is needed or when endoscopic therapy is indicated, including dilatation of strictures, retrieval of impacted capsules, and treatment of bleeding. [88.8]
Balloon assisted enteroscopy may help visualize areas outside the scope of a standard endoscope and in that respect may have a similar diagnostic yield as capsule endoscopy. It offers the added advantage in expert hands of tissue biopsy or endoscopic therapy[144]. The examination is invasive, requires sedation or general anaesthesia, is expensive, and has risks[145]. A perforation rate of 0.15% (95%CI: 0.05%-0.45%) and complication rate (including perforation and bleeding) of 0.72% (95%CI: 0.56%-0.90%) have been reported[145,146].
Statement 34: In acute severe UC, a plain abdominal radiograph should be performed to exclude colonic dilatation. [37.5] 
Abdominal radiographs may provide vital information in patients with acute severe ulcerative colitis (ASUC). Mucosal islands (or ‘thumb printing’) are predictors of failure of medical therapy. The presence of faecal residue suggests uninflamed or normal colonic mucosa. Proximal constipation may be associated with left-sided or distal colonic inflammation. Proximal constipation may worsen distal disease and require laxatives in addition to treatment of UC[43,63]. Transverse colonic and caecal diameter (diameter greater than 5.5 cm is consistent with dilatation of the colon and impending toxic dilatation)[43,58]. Cross-sectional imaging may be required in patients suspected of having extraluminal complications and perforation[147].
Statement 35: Flexible sigmoidoscopy should be used to confirm the diagnosis of severe colitis and help exclude infection, particularly cytomegalovirus (CMV). [88.8] 
Statement 36: Enema preparation before flexible sigmoidoscopy is considered safe in patients with severe UC. [77.7]
Endoscopic assessment with a sigmoidoscopy helps to confirm the diagnosis of ASUC and also to obtain biopsies to diagnose or exclude CMV colitis[147]. Colonoscopy in ASUC is associated with a significant risk of colonic dilation and perforation. A sigmoidoscopy is preferred with minimal air insufflation and by an experienced endoscopist[43,147]. Although an enema if required may be administered, it is often unnecessary. Deep ulceration at sigmoidoscopy correlates with failure of corticosteroid therapy and need for rescue therapy or colectomy[148]. Corte et al[149] reported that a UCEIS score ≥ 5 was associated with a 50% likelihood of need for medical rescue treatment and 33% risk of colectomy compared with 27% and 9%, respectively, for those who scored ≤ 4. In a retrospective review of 92 patients with ASUC, the UCEIS score correlated with MES (Spearman’s rho, 0.762; P < 0.001) and requirement for colectomy [adjusted odds ratio (OR) 3.25; 95%CI: 1.77- 5.97; P < 0.001][150]. 
CMV colitis can affect 30% of patients with ASUC refractory to corticosteroid therapy[151,152]. Medically refractory disease treatment with corticosteroids and the presence of endoscopic ulceration are risk factors for CMV colitis. Biopsy should be taken from the base of the ulcer as CMV infection has a predilection for actively inflamed tissue. Histology for a viral cytopathic effect on haematoxylin eosin staining has poor sensitivity, but immunohistochemistry with culture methods and PCR based assays are favoured to confirm CMV colitis[151-153].The presence of CMV infection increases the risk of medical refractoriness and colectomy. As such, if CMV infection is diagnosed in steroid refractory cases, then it should be treated with antiviral therapy[151,152]. The most commonly used agent is ganciclovir administered intravenously and then for 14 d with response rates approaching 70%. Oral therapy with valganciclovir may also be used in selected patients after discussion with infectious disease physicians[151,152]. 
Statement 37: If colonic stenosis occurs in UC, then multiple endoscopic biopsies should be taken. CT should be performed to exclude carcinoma. [77.7]
Detection of a new colonic stricture should prompt multiple biopsies to rule out malignancy. Colonic strictures at diagnosis or during follow-up were associated in one study, with a 3.6% and 4.9% probability of colorectal cancer at five and ten years, respectively[154]. In the Groupe d'Etudes Thérapeutiques des Affections Inflammatoires du tube Digestif study (GETAID), dysplasia or cancer was detected in 3.5% of patients with IBD with colonic strictures[155]. Biopsies before endoscopic balloon dilatation are recommended[155,156]. 
Statement 38: Endoscopic reassessment is appropriate whenever it seems necessary to change management. [88.8]
Statement 39: Colonoscopy is also recommended to determine response to treatment and for surveillance of cancer development. [100]
Statement 40: In IBD, therapy and follow-up can be guided by CRP levels and faecal markers, which are able to predict clinical relapse. [77.7]
Endoscopy is currently the standard for the diagnosis and assessment of mucosal activity, dysplasia surveillance, and the assessment of response to treatment[17,54]. The lack of correlation between symptoms and objective measures of disease activity and knowledge that chronic inflammation may lead to progressive gut damage with complications has brought the concept of “treating to target,” which aims to treat gut damage or disability[1,5,16]. 
Endoscopic remission (mucosal healing) has emerged as a key goal of therapy. The “treat to target” concept was developed by the Selecting Therapeutic Targets in Inflammatory Bowel Disease committee (STRIDE), consisting of experts from the International Organization for the Study of IBD[17]. Its premise is the identification of a target for which treatment is commenced and optimized with periodic monitoring until the goal is achieved, taking patient considerations into account. Specifically, they refer to resolution of abdominal pain and normalization of bowel habits and endoscopic remission (or cross-sectional imaging when endoscopy is not feasible in CD)[17]. Mucosal healing is linked to a lasting clinical response and reduction in undesirable outcomes such as corticosteroid use, hospitalization, surgery, and colorectal cancer complicating IBD[157-162]. Meanwhile, endoscopy is the standard for mucosal assessment and allows adjustments in treatment to “target”[17,54,163]. Mucosal healing, or endoscopic remission, refers to the absence of ulceration in CD and resolution in mucosal friability or ulceration at colonoscopy or sigmoidoscopy in UC[17,52]. Several endoscopic scoring systems are available for UC and CD, which provide objectivity[17,52,54]. 
Although biochemical targets (CRP or faecal calprotectin) were considered adjunctive targets in the STRIDE consensus in the absence of sufficient evidence at the time, recent evidence supports use of biochemical markers such as CRP and faecal calprotectin in monitoring response[100,164]. In a meta-analysis of 2822 IBD patients and 298 controls, a calprotectin level of 50 μg/g showed the best sensitivity (90.6%) to detect endoscopic disease activity with specificity (78.2%) at calprotectin > 100 μg/g[165]. In a separate meta-analysis calprotectin of 250 μg/g provided specificity of 82% compared to thresholds of 100 μg/g and 50 μg/g (specificity of 66% and 60%, respectively) to differentiate active IBD from remission[111]. FC of 250 μg/g had sensitivity of 80% compared to a sensitivity of 84% and 92% at cut-offs of 100 μg/g and 50 μg/g, respectively[111]. Calprotectin may also be used to guide therapy changes. FC is able to distinguish between active and inactive IBD with greater accuracy for UC than CD[111,166]. Calprotectin correlates with endoscopic and histologic inflammation in UC[167,168].
The CALM (open-label randomized effect of tight control management on Crohn’s disease) study showed that a calprotectin level less than 250 μg/g stool, CD activity index (CDAI) < 150, CRP < 5 mg/L, and corticosteroid-free remission can be used as a target with dose increase of adalimumab and azathioprine (AZA) until these objectives were achieved[164]. At 12 mo, the ‘treat to target’ group achieved the primary end-point (CDEIS score < 4, without deep ulcers) in 45.9%, whilst 30.3% of the control group had a CDEIS score < 4, without deep ulcers (P = 0.010)[164]. Calprotectin may also predict future relapse to enable considerations with treatment de-escalation[63,164]. In the STORI (Stop Infliximab in Patients With Crohn’s Disease) trial, patients stopping anti-tumour necrosis factor (TNF) who achieved mucosal healing and a calprotectin ≥ 300 μg/g had a 30% relapse rate whereas those with both mucosal healing and a lower calprotectin had relapse rates of between 10% and 20%[169,170]. Serial measurements are more predictive of the likelihood of relapse[63].

MANAGEMENT–ACTIVE UC 
Statement 41: The treatment strategy for UC is mainly based on the severity, distribution, and pattern of disease. Disease extent influences treatment modality and choice of (oral, topical) therapy. [77.7]
The therapeutic strategy for UC should be based on the specific diagnosis, an assessment of disease activity, distribution, and disease prognosis. Thus, patients with clinically mild active UC but with a history of steroid dependence or previous hospitalization should be considered for treatment appropriate for moderate to severe active UC given the significant impact these factors may have on disease prognosis[171]. Also, deep ulceration at sigmoidoscopy predicts the failure of corticosteroid therapy and need for rescue therapy or colectomy[148].

Proctitis 
Statement 42: Suppository is the preferred initial treatment for mild or moderately active proctitis. Aminosalicylate (5-ASA) foam or enemas can be used as an alternative though less tolerated. [88.8]
Statement 43: Combined (oral and topical) therapy is more effective than topical alone for the treatment of proctitis. [77.7]
5-ASA suppositories are the preferred initial treatment for mild or moderately active proctitis[172]. 5-ASA suppositories achieve higher mucosal concentrations through a topical effect then oral 5-ASA alone[173]. Suppositories are preferable over enema preparations as they may be better tolerated, and enemas may pool higher up in the sigmoid[172]. When oral 5-ASA is combined with topical therapies, response rates are higher[173,174]. Furthermore, topical 5-ASA is more effective than topical hydrocortisone enemas and corticosteroids[175,176].
Although a dose response relationship has been observed for oral 5-ASA, this has not been the case with rectal 5-ASA. In a study comparing 1 g 5-ASA suppositories daily with 500 mg three times a day, the once daily dose was found to be more convenient and had similar efficacy[177]. No significant differences were observed with doses (1 g or 4 g daily) or formulation (liquid, gel, foam, or suppository) for topical therapy. 5-ASA was noted superior to rectal corticosteroids to induce symptomatic remission (OR 1.65; 95%CI: 1.1-2.5)[172]. 5-ASA suppositories are also effective for the maintenance of remission in ulcerative proctitis and it appears that alternate day or every third day therapy does not reduce the rate of remission[172,176].
Statement 44: Refractory proctitis may require treatment with systemic steroids, immunosuppressants, and/or biologics. [100]
Before labelling proctitis as “refractory,” it is important to ensure that the patient has been adherent to the treatment and that a differential diagnosis is considered. Proximal constipation maybe an exacerbating factor, which should be addressed as also coexisting irritable bowel symptoms. Infections (lymphogranuloma venereum, herpes simplex virus, syphilis, Neisseria gonorrhoeae, Giardia, and amoebiasis) and other pathologies such as solitary rectal ulcer, psoriatic colitis, rectal prolapse, and chemical colitis should also be considered[178].
If compliance is established for those not responding to optimized 5-ASA, then a 5 mg prednisolone suppository may be added while continuing 5-ASA suppositories[176,179]. If the patient does not respond to this strategy, then a course of corticosteroid may be needed. Escalation to a thiopurine or biologic may be necessary[180,181]. 

Left sided UC
Statement 45: 5-ASA enema combined with oral 5-ASA is more effective than oral or topical 5-ASA or topical steroids alone in the treatment of mild to moderate active left-sided UC. [88.8]
Statement 46: Topical steroids alone are not more effective than topical 5-ASA. [50] 
Statement 47: Once-daily dosing with 5-ASA is as effective as divided doses in mild to moderate active left- sided UC. [77.7]
Statement 48: Systemic corticosteroids are appropriate in patients with moderate to severe activity and in those with mild activity who do not respond to 5-ASA. [88.8]
Statement 49: Budesonide multimatrix (MMX) can be considered in patients with mild to moderate disease who are intolerant or refractory to 5-ASA. [77.7]
In a meta-analysis of 4 randomized controlled trials (RCT), combination therapy with rectal 5-ASA enemas (1 g/d) and oral 5-ASA (at least 2 g/d) was more effective than using oral 5-ASA on its own to induce remission in left sided UC [relative risk (RR) induction failure 0.65; 95%CI: 0.47-0.91][174]. These findings were supported by another study that showed when comparing the two regimens an RR of 0.86 for failure with combination treatment (95%CI: 0.81-0.91)[182]. An oral 5-ASA dose of at least 2 g/d is recommended to induce remission with mildly active UC.[182,183]. 
Topical steroid preparations are not more effective than 5-ASA, and they should be used when patients either do not tolerate or are unresponsive to 5-ASA[172,179]. A 5 mg prednisolone suppository may be added for patients not responding to 5-ASA topical therapy while continuing 5-ASA suppositories at bedtime[63]. A double-blind double-dummy four-group prospective randomized trial compared budesonide 2 mg, budesonide 4 mg, 5-ASA 1 g, or budesonide 2 mg and 5-ASA 1 g in an 8-wk study. The primary endpoint was resolution of clinical symptoms for three consecutive days. Budesonide 4 mg was more effective than 2 mg but no different to 1 g 5-ASA or the combination of budesonide 2 mg and 5-ASA at a dose of 1 g[184]. 
Budesonide MMX is a topically acting corticosteroid with high first pass metabolism and few systemic side-effects. In a recent study in UC with failure of 5-ASA, budesonide MMX 9 mg for 8 wk was superior at achieving clinical and endoscopic remission as compared to ongoing 5-ASA and placebo (P = 0.049)[185]. Oral budesonide is also safe and more effective than placebo for the induction of remission in patients with mild active UC. In a RCT, clinical remission was achieved by 17.9% of patients given 9 mg budesonide MMX, 13.2% given 6 mg budesonide MMX, and 12.1% of those receiving 5-ASA as compared to 7.4% in the placebo group (P = 0.0143, P = 0.139, P = 0.22)[183]. A Cochrane systematic review rated the quality of evidence as moderate. No clear benefit for extensive UC was demonstrated, but the efficacy was significant for left sided disease with endoscopic healing rates at 27.6% vs 17.1% for budesonide MMX and placebo, respectively[186,187]. Budesonide MMX is associated with fewer systemic side effects than classical corticosteroids (33% vs 55%) but not associated with either adrenal suppression or significant reduction in bone mineral density. Although there are no adequately powered comparative studies between budesonide MMX and conventional corticosteroids, budesonide MMX could be positioned as an alternative to conventional corticosteroids in mild to moderate UC unresponsive to 5-ASA[188-191].

Moderate-severe and extensive UC
Statement 50: Mild to moderate active extensive UC should initially be treated with a 5-ASA enema combined with oral 5-ASA. [88.8]
Statement 51: Corticosteroids have potent anti-inflammatory properties and are effective for induction of remission in UC but have no efficacy for maintenance of remission, and their long-term use can lead to adverse events. [88.8]
The dose response effect of 5-ASA for induction of response in UC was investigated in the ASCEND (Delayed-release oral mesalamine for the treatment of mildly to moderately active ulcerative colitis) trials[171,192,193]. In ASCEND I, patients with mild to moderate active UC were randomized to 2.4 g or 4.8 g of mesalazine[192]. At week 6, the proportion of patients experiencing improvement in either group was similar (51% vs 56%, P = not significant). Patients with moderate active UC responded better to 4.8 g daily, but those with mildly active disease did not[192]. The ASCEND II study showed that patients with moderately active UC had a better response to 4.8 g daily than 2.4 g daily (72% vs 59%, P = 0.036)[193]. Post hoc analysis of ASCEND I and II showed greater mucosal healing in the 4.8 g/d group as compared with 2.4 g/d[194]. The ASCEND III trial randomized patients with moderate active UC to receive 2.4 g daily or 4.8 g daily mesalazine[171]. The primary endpoint of treatment success was defined as complete clinical remission or partial response showed no differences between the groups. A small but significant difference in remission with 43% of patients on 4.8 g/d vs 35% on 2.4 g daily was observed at 6 wk[171]. In a subgroup analysis, patients receiving oral 5-ASA and rectal therapies had a greater likelihood of response to 4.8 g/d[171]. 
In a recent meta-analysis, the low dose of 2-2.4 g of 5-ASA was equally effective as 4.8 g/d (RR 0.91; 95%CI: 0.85-0.98)[182], but the subgroup patients with moderate active UC might benefit from a higher dose of 4.8 g per day[195]. Symptomatic remission following the initiation of 5-ASA was achieved at week 2 in 10%-30% of patients, by week 4 in 30%-45%, and by week 8 in 35%-50%[196-199]. Once daily dosing of 5-ASA has been shown to be as effective as divided doses and could improve compliance[195].
For patients with mild active UC who do not respond to 5-ASA and those with moderate to severe UC activity, oral corticosteroids can induce remission. Corticosteroids were more effective than placebo for the induction of remission (RR 0.65; 95%CI: 0.45-0.93) in a meta-analysis[200]. Prednisolone is usually started at a dose of 40-60 mg daily with a clinical response typically within 5-7 d of treatment and no benefit with doses over 60 mg daily[201]. Tapering should be tailored by clinical symptoms and response. However, steroid sparing agents should also be considered appropriately as corticosteroids have no role in maintenance of remission[202,203].
Statement 52: In moderate disease refractory to oral steroids, anti-TNF, vedolizumab (VDZ), ustekinumab, and tofacitinib may be valid options. [88.8] 
Anti-TNF, anti-integrin, Tofacitinib (Janus kinase inhibitor), and ustekinumab (anti-p40 subunit inhibitor of IL-12/23) are currently licensed for patients with moderately active UC refractory to oral corticosteroids. 
Anti-TNF agents (IFX, adalimumab, and golimumab) have all demonstrated superiority over placebo in the induction of clinical response and remission in UC[204-206]. In the ACT-1 and ACT-2 studies, patients with moderate to severe UC, failing corticosteroids and/or thiopurines (and/or 5-ASA for ACT-2) received 5 mg/kg or 10 mg/kg IFX or placebo at 0, 2, and 6 wk and were followed through week 54 (ACT-1) or week 30 (ACT-2)[83]. Patients in both 5 mg/kg and 10 mg/kg had a similar clinical response at week 8 with pooled data showing 67% for 5 mg/kg vs 33% for placebo. Clinical remission rates at week 30 were 30% for 5 mg/kg (placebo 13%) with remission sustained through week 54. Corticosteroid free remission rates were 22% for 5 mg/kg by week 30 and sustained through week 54[83]. The SUCCESS (Efficacy and Safety of Infliximab Monotherapy vs Combination Therapy vs AZA Monotherapy in Ulcerative Colitis) study showed that in patients in whom corticosteroid therapy had failed, the combination of IFX and AZA was more effective with higher clinical remission rates at week 16 (40%) compared to IFX alone (22%)[207].
In the ULTRA (Ulcerative Colitis Long-Term Remission and Maintenance with Adalimumab) 1 and 2 trials, adalimumab showed efficacy for induction and maintenance of remission in UC[208,209]. Adalimumab 160 mg at week 0, followed by 80 mg at week 2, and then 40 mg every other week achieved remission in 19% of patients in ULTRA 1 (9% placebo) and 21% of patients in ULTRA 2 (11% placebo). In the ULTRA 2 maintenance study, clinical remission at week 52 was 22% (12% for placebo) in the anti-TNF-naïve group[208,209]. Corticosteroid free remission was achieved by week 52 in 14% patients (placebo 6%). In the open label ULTRA 3 extension study, 25% of patients remained in clinical remission at four years[210]. 
Golimumab is the third anti-TNF to have regulatory approval for the treatment of moderate to severe active UC[211,212]. In the PURSUIT (An Efficacy and Safety Study of Golimumab in Participants With Moderately to Severely Active Ulcerative Colitis) trial, patients with UC with failure to respond to 5-ASA, oral corticosteroids, AZA, mercaptopurine, or those steroid-dependent were enrolled. These patients were all anti-TNF naïve. At week 6, 51% of patients achieved clinical response on 200 mg/100 mg and 54.9% on 400 mg/200 mg, both proving significantly superior to placebo (30.3%, P < 0.0001). Clinical remission was achieved at week 6 in 17.8% in both 200 mg/100 mg and 17.9% (400 mg/200 mg) vs placebo (6.4%, P < 0.0001)[211,212]. Real world studies also demonstrated similar effectiveness data[213,214].
VDZ was approved for the management of moderate to severe active UC in 2015. In the GEMINI (Vedolizumab as Induction and Maintenance Therapy for Ulcerative Colitis) I study, the primary endpoint was clinical response at week 6 (defined by a reduction in the Mayo score of ≥ 3 points and a decrease of at least 30% from baseline, with a decrease of ≥ 1 point on the rectal bleeding subscore, absolute score 0–1)[215]. For maintenance, the primary endpoint was clinical remission at week 52. Of 374 patients randomized to VDZ or placebo, clinical response at week 6 was achieved in 47.1% in the VDZ group as compared with 25.5% in the placebo group (95%CI: 11.6–31.7; P < 0.001). At 52 wk, 41.8% of patients on VDZ 8-weekly, 44.8% on VDZ 4-weekly, and 15.9% of patients receiving placebo achieved clinical remission. VDZ was noted to be superior to placebo for clinical response (RR = 0.82, 95%CI: 0.75-0.91), induction of remission (RR = 0.86, 95%CI: 0.80-0.91), endoscopic remission (RR = 0.82, 95%CI: 0.75-0.91), and remission at 52 wk in week 6 responders (RR = 2.73, 95%CI: 1.78-4.18) in a Cochrane review[216]. 
In the GEMINI open label extension, patients with ≥ 248 wk of cumulative VDZ treatment were included (n =154). Among patients responding to induction therapy who completed the maintenance study, 40.9% of patients had 248 wk of treatment; 98% achieved clinical response, and 90% had clinical remission[217]. Post hoc analysis noted improvements in PROs of reduction in rectal bleeding and stool frequency by 2 wk[218]. Real-world data provided further evidence for effectiveness and safety of VDZ[217,219-221]. 
Recent systematic reviews with network meta-analysis ranked VDZ and IFX highest for induction of clinical remission in biologic-naïve UC patients[222], and VDZ was associated with the lowest risk of serious adverse events and infections[223]. The VARSITY (Vedolizumab vs Adalimumab for Moderate-to-Severe Ulcerative Colitis) trial was the first head-to-head comparison that compared intravenous infusions of VDZ with subcutaneous adalimumab in a double-blind, double-dummy RCT[224]. Clinical remission at week 52 was achieved in significantly more patients who received VDZ than in those receiving adalimumab (31.3% vs 22.5%) as did endoscopic improvement (39.7% vs 27.7%). The percentage of patients who had corticosteroid free remission at week 52 (a key secondary endpoint) was higher in the adalimumab group (21.8% vs 12.6%). Adverse events were higher in the adalimumab group. Previous anti-TNF exposure was allowed (but capped at 25%), and no dose escalation was allowed[225]. 
Tofacitinib, a nonselective inhibitor of the Janus kinase enzyme was approved by the United States Food and Drug Administration for treatment of moderate to severe UC in 2018. In the OCTAVE (Tofacitinib as Induction and Maintenance Therapy for Ulcerative Colitis) 1 and 2 studies, patients with moderate to severe active UC who had failed conventional treatment with 5-ASA, corticosteroids, and/or immunomodulators and approximately 50% of whom had also failed anti-TNF therapies were treated with 10 mg bd tofacitinib in the induction trials[226]. Clinical remission at week 8 was achieved in more patients receiving tofacitinib 10 mg twice a day (bd) (18.5% and 16.6%, respectively) than those receiving placebo (8.2% and 3.6%, respectively)[226]. In the maintenance trial at 52 wk, 46% of patients receiving tofacitinib 10 mg bd and 34.3% of patients receiving 5 mg bd achieved remission compared with 11.1% who received placebo[226]. 
Clinical responders to induction therapy entered the maintenance trial SUSTAIN (Tofacitinib as Induction and Maintenance Therapy for Ulcerative Colitis) and demonstrated clinical remission in 34.3% of patients treated with tofacitinib 5 mg bd and 40.6% in the 10 mg bd group as opposed to 11.1% in the placebo group (P < 0.001 in both treatment arms vs placebo)[226]. 
Herpes zoster was seen in 5.1% of tofacitinib treated patients at 10 mg bd as compared to 0.5% patients on placebo[226]. Herpes zoster vaccination should be considered before starting treatment in people above 50 years, who are considered at high risk for recurrent shingles. No live vaccination should be administered for three months after stopping a biologic, and tofacitinib should not be commenced for 4 wk after live vaccine administration[227]. An open label study in patients with rheumatoid arthritis comparing tofacitinib 5 mg or 10 mg bd with anti-TNF noted a 5-fold increased risk of pulmonary embolism in individuals over 50 years and with at least one cardiovascular risk factor in patients on tofacitinib 10 mg bd  compared to those on anti-TNF[227,228]. The European Medical Agency advises against using the higher (10 mg bd) dose of tofacitinib in patients with an increased risk of pulmonary embolus including recent surgery, coagulation disorders, previous thromboembolism, heart failure, malignancy, combined contraception,, or hormone replace therapy[228].
Ustekinumab is the most recently approved biologic for moderate to severe active UC patients who have failed to respond or have intolerance to corticosteroids, immunomodulators, anti-TNF therapy, or VDZ[229]. The UNIFI trial randomized patients 1:1:1 to receive a single intravenous dose of placebo, 130 mg ustekinumab, or approximately 6 mg/kg ustekinumab (patients weighing ≤ 55 kg received 260 mg; patients weighing > 55 kg and ≤ 85 kg received 390 mg; and patients weighing > 85 kg received 520 mg). Clinical remission at week 8 (Mayo score ≤ 2 points with no individual subscore > 1) was the primary endpoint and achieved by 15.6% on 130 mg ustekinumab, 15.5% on the approximately 6 mg/kg dose, and 5.3% on placebo (P < 0.001)[229]. Endoscopic healing (Mayo endoscopy subscore of 0 or 1) was 26.3%, 27%, and 13.8% in the three groups, respectively (P < 0.001). Clinical response (decrease from baseline Mayo score of ≥ 30% and ≥ 3 points with either a decrease from baseline in the rectal bleeding subscore of ≥ 1 or a rectal bleeding subscore of 0 or 1) was 51.3%, 61.8%, and 31.3% in the three respective groups (P < 0.001). Improvement in the IBD questionnaire, mucosal healing, and histological healing (defined as 0 ≤ 5% neutrophils in epithelium, no crypt destruction, and no erosions, ulcerations, or granulations) was noted in active treatment arms compared to placebo at 20.3%, 18.4%, and 8.9%, respectively, at week 8. There were no differences in adverse events compared to placebo. In particular, there were no malignancies, opportunistic infections, or tuberculosis. Five-hundred and twenty three patients in clinical response at week 8 were rerandomized in the maintenance study (lasting 44 wk) to placebo, 8-weekly, or 12-weekly dosing with remission rates of 24%, 38.4%, and 43.8%, respectively (P = 0.002 for 8-weekly and P < 0.001 for 12-weekly vs placebo[229]. There were no statistically significant benefits of 8-weekly dosing (compared to 12-weekly, although numerically higher) and were restricted to the anti-TNF refractory population. The safety profile was similar to that in CD UNITI studies[229].

Acute Severe UC
Statement 53: Acute severe UC is defined as having bloody diarrhoea ≥ 6/d. Any signs of systemic toxicity are an indication for hospital admission. [88.8]
Statement 54: Patients with severe UC should be assessed on the third day of intravenous (IV) steroid therapy; nonresponders are shifted to IFX or cyclosporine. Colectomy is recommended if there is no improvement following 4–7 d of salvage therapy. [77.7]
Statement 55: In severe active UC, in case of serious contraindication to steroids, IFX or cyclosporine are an alternative to the recommended IV steroids. [88.8]
Although the majority of patients tend to have a mild to moderate disease course, between 20%-25% of patients may experience a severe flare needing hospitalization for medical treatment and consideration for colectomy if medical therapy fails[230]. ASUC is associated with a 30%-40% risk of colectomy after one or more severe exacerbations, and 10%-20% may need colectomy at their first admission[231-233]. ASUC is defined by the Truelove and Witts criteria[57] with ≥ 6 bloody stools per day and pulse rate > 90 per minute, temperature > 37.8 ºC, or haemoglobin < 10.5 g/L or ESR > 30 mm/h and European Crohn’s and Colitis Organization criteria[49], which includes CRP > 30 mg/L[49]. Patients with ASUC should be hospitalized in a specialist gastroenterology facility for multidisciplinary care. The aim is clinical remission as defined by ≤ 3 stools per day without rectal bleeding[49]. 
A full blood count, urea, electrolytes (including serum magnesium), creatinine, ESR, CRP, liver chemistry, lipid profile, abdominal radiograph, and stool tests for culture, microscopy, and sensitivity along with Clostridium difficile testing should be arranged[43,49,63]. Nearly 50% of patients may prove refractory to IV hydrocortisone therapy[234]. In anticipation for rescue therapy, additional tests including tuberculosis screening (interferon gamma release assay and chest radiograph), hepatitis B serology (hepatitis B surface antigen  and hepatitis B core antibody; commonly known as HbsAg and HbcAb respectively), thiopurine methyltransferase activity (if not known previously), CMV IgG and IgM, human immunodeficiency virus, and varicella zoster serology should be arranged for patients who do not show a response by day 3 of IV steroid therapy[43,49,63]. 
Intravenous corticosteroid therapy, namely hydrocortisone (100 mg three to four times a day) or methylprednisolone (60 mg/d), is the cornerstone of treatment. Higher doses offer no additional benefit. In the study by Truelove et al[235], 49 patients with ASUC were treated with intravenous prednisone, and a clinical remission rate of 73 percent was noted 5 d after treatment. In a subsequent systematic review of 32 trials of corticosteroid therapy for ASUC involving 1991 patients, 67% of patients responded to steroids with 29% having a colectomy[201]. Mortality was 1%, and outcomes had not changed between 1974 and 2006[201]. Rescue therapy (or surgery) should be considered for patients unresponsive to steroid therapy between days 3 and 5. The more recently reported CONSTRUCT (Infliximab vs ciclosporin for steroid-resistant acute severe ulcerative colitis) study also demonstrated a response rate of intravenous steroids in 49% of patients[234]. Prolonged corticosteroid therapy beyond 7-10 d provided no additional benefit and increased the risk of toxicity[43,201].
There are many stratification tools using clinical criteria to predict the need for timely rescue therapy or colectomy[43,49,63]. Of these, the Travis criterion is widely used and suggests that at day 3 of corticosteroid therapy, patients with a stool frequency greater than 8 per day or a stool frequency of 3 per day and CRP > 45 mg/dL have an 85% likelihood of requiring colectomy in the current hospitalization[44]. Rescue therapy in the form of either IFX or cyclosporine may be effective. Patients not responding to rescue therapy with of either IFX or cyclosporine should be offered prompt colectomy.
The efficacy of cyclosporine in acute steroid-refractory UC was studied by Lichtiger et al[236]. Of 11 patients with steroid-refractory UC, 9 who received cyclosporine (4 mg/kg) as a continuous intravenous infusion improved, whereas the 9 patients who received placebo had no improvement. Colectomy was need in 3 of 11 and 4 of 9 patients in the cyclosporine and placebo groups, respectively[236]. In an RCT[237] comparing 4 mg/kg with 2 mg/kg intravenous cyclosporine, both groups showed equal efficacy for severe steroid-refractory UC[237]. At day 8, response was 82% and 83%, respectively, in both groups with no difference in short-term colectomy rates.
Long-term success of cyclosporine rescue requires concomitant immunosuppression with a thiopurine[238]. A study of ASUC patients treated with intravenous cyclosporine with a median follow-up of 1.5 yrs showed that concomitant thiopurine therapy was the only factor associated with reduction in the risk of colectomy (OR 0.01; 95%CI: 0.00-0.09; P < 0.0001)[238].
If oral cyclosporine is used as bridging therapy, then a thiopurine should be added, aiming to taper the dose of cyclosporine in a few months[239-241]. Patients with previous inadequate response to thiopurine are unsuitable for cyclosporine therapy[49]. A number of serious infections have been associated with cyclosporine in 5% of patients and mortality in 1%–3%[239,242,243]. A number of adverse events are linked to cyclosporine therapy and include nephrotoxicity (6.3%), seizures (3.6%), anaphylaxis (0.9%), and death (1.8%). Additionally, paraesthesia, hypertension, hypertrichosis, headache, minor infections, hyperkalaemia, hypomagnesemia, and gingival swelling are also known to occur[239,242,243]. Cyclosporine is administered intravenously at a dose of 2 mg/kg/d aiming for levels between 150 ng/mL and 250 ng/mL using a monoclonal assay. Responders may be switched to an oral dose, twice the intravenous dose, administered in two doses and aiming for a trough concentration of 100–200 ng/mL[239-241]. A thiopurine should be initiated during hospitalization. Prophylaxis for Pneumocystis jarovicii (sulfamethoxazole and trimethoprim) must also be initiated for the duration of triple therapy for 3 mo. At the end, cyclosporine can be stopped, and AZA continued[244-246].
IFX is widely used as rescue therapy in ASUC[247]. In an early study, Jarnerot et al[249] randomized 45 patients with acute severe steroid-refractory UC (4 d after initiating steroids) to either a single infusion of IFX (5 mg/kg) or placebo. In the IFX group, 7 of 24 patients (29%) had a colectomy within 3 mo as compared with 14 of 21 patients in the placebo group[248]. Long-term (3 yrs) follow-up data of this cohort revealed a lower colectomy rate in IFX compared to controls (50% vs 76%) (P = 0.01)[249]. IFX carries risks such as reactivation of latent tuberculosis, opportunistic infections, and sepsis that require screening for tuberculosis and hepatitis and should be avoided in the presence of infection or sepsis[244-246]. Contraindications for IFX include congestive cardiac failure (New York Heart Association Class III/IV), demyelinating disease, sepsis, active tuberculosis, and active infection[244-246]. Mortality risk between IFX and cyclosporine are comparable[247].
Statement 56: The choice between options for salvage/rescue, either IFX or cyclosporine, should be individualized. [88.8]
Statement 57: Prolonged use of corticosteroids should be avoided as being ineffective as maintenance therapy and may lead to increased risk of postoperative complications. [88.8]
Statement 58: Only a single attempt at rescue therapy with IFX or cyclosporine should be considered before referral for colectomy. [100]
Cyclosporine and IFX have demonstrated equal efficacy in head-to-head comparison studies[234,250,251]. The open-label CySIF (Cyclosporine vs IFX in patients with severe ulcerative colitis) trial included 115 patients previously naïve to IFX and cyclosporine with a Lichtiger score > 10 points (range 0-21) with ASUC refractory to at 5 d of intravenous steroids[251]. The patients were 1:1 randomized to receive intravenous cyclosporine (2 mg/kg per day for 1 wk, followed by oral cyclosporine until day 98) or IFX (5 mg/kg on days 0, 14 and 42). AZA was commenced in both groups at day 7 in patients with a clinical response. Treatment failure defined by absence of a clinical response at day 7 was the primary endpoint as was relapse between day 7 and day 98, absence of steroid-free remission at day 98, any severe adverse event leading to treatment discontinuation, colectomy, or death[251]. There were no statistically significant differences in treatment failure in patients given cyclosporine (60%) and those on IFX (54%) (P = 0.52). Nine (16%) patients in the cyclosporine group and 14 (25%) in the IFX group had severe adverse events but not statistically different[251]. Mucosal healing was similar in both groups (47% in the cyclosporine group and 45% in IFX-treated patients) and colectomy rates (17% in the cyclosporine group and 21% in IFX-treated patients) were also comparable[251]. Long-term follow-up of patients treated in the CySIF  trial showed no difference in colectomy-free survival at 1 year and 5 years in patients treated with either cyclosporine or IFX[252]. 
The CONSTRUCT (Infliximab vs ciclosporin for steroid-resistant acute severe ulcerative colitis) trial was a mixed-methods, open-label, pragmatic randomized trial including 270 patients[234]. Patients were randomly allocated (1:1) to receive either IFX (5 mg/kg intravenous at baseline and again at 2 wk and 6 wk after the first infusion) or cyclosporine (2 mg/kg per day by continuous infusion for up to 7 d, followed by twice-daily tablets delivering 5.5 mg/kg per day for 12 wk). The primary outcome was quality-adjusted survival. There was no statistically significant difference between groups for the primary endpoint or for the secondary endpoints of colectomy rates, time to colectomy, serious adverse events, or death. IFX, however, was associated with a greater treatment cost[234]. The availability of biologics similar to IFX will now positively impact the cost of IFX treatment. A meta-analysis did not show any difference in short-term response at 3 mo and 12 mo in RCTs[253].
In a study of 740 patients with steroid-refractory ASUC with median follow-up of 71 mo, there was no difference in colectomy rates between patients treated with IFX or cyclosporine (26.2% vs 25.4%) at 5 yrs, but there was a significantly lower rate of serious adverse events in the cyclosporine group vs IFX (15.4% vs 26.5%) (P = 0.001)[254].
The choice of either IFX or cyclosporine as rescue therapy must be individualized considering nuances of each therapy. The statistical power (80% power to detect a 30% difference between groups) in the CysIF study was low, making a type II error likely, which is not detecting a difference between drugs if there is a difference. IFX was administered as per the standard induction regimen whilst cyclosporine levels were monitored. Increasingly, our knowledge of IFX dosing is being informed by the understanding of the pharmacokinetics of IFX[43,247,255]. A high TNF burden, proteolytic degradation of drug[256], and increased intestinal loss of IFX influences the success of IFX therapy[257,258]. Elevated CRP (a surrogate for inflammatory activity), low albumin (active UC with increase in intestinal permeability and faecal drug loss), and severe endoscopic lesions can predict poor outcomes[257,258]. IFX therapy was associated with a reduction in hospital stay (median 4 d) (interquartile range 4.0-5.75) with IFX compared with 11 d (interquartile range 7.75-13.25) with cyclosporine[259]. In the CONSTRUCT  trial, patients and physicians noted greater treatment satisfaction with IFX[234]. Improving knowledge of pharmacokinetics of IFX in ASUC will enable more efficient use of IFX as a rescue treatment.
Sequential rescue therapy is not currently recommended before referral for a colectomy. Studies of cyclosporine and IFX as sequential rescue therapy show limited efficacy, and the risk of adverse effects is concerning. A German study found a high risk of serious side effects (16% patients) including one death[260]. Another study of 86 patients receiving sequential therapy (cyclosporine followed by IFX) reported colectomy-free rates of 61% and 41% at 3 and 12 mo, respectively; the risk of infectious complications was 10%[261]. Chaparro et al[262] reported a 30% colectomy-free survival for sequential therapy (cyclosporine followed by IFX), 23% rate of adverse effects, and a death from nosocomial pneumonia[262]. A systematic review of ten studies with 314 participants receiving sequential therapy noted short term response rates of 62.4% and remission rate of 38.9% with colectomy rates of 28.3% at 3 mo and 42.3% at 12 mo[263]. There is insufficient evidence to support sequential therapy currently. With risks of severe immunosuppression, this approach is not supported by current guidelines[49,63,147,264]. Prolonged corticosteroid therapy beyond 7-10 d provides no additional benefit and increases the risk of toxicity and postoperative complications[43,201,265].
Colectomy involves excision of the colon, proximal rectum, and distal rectal mucosa and may be considered “curative” for acute colitis. Colectomy needs to be urgently considered in emergencies including refractory haemorrhage, toxic dilatation, intestinal perforation, or inadequate response to medical therapy. Inappropriate delay in considering colectomy can lead to risk of adverse outcomes and/or death[266,267]. This emphasizes the need for an ‘exit strategy’ in steroid-refractory ASUC patients by day 3-5 of hospitalization by the gastroenterologist involving the patient, surgeon, and a stoma therapist. Timely consideration (within 7 d) of colectomy in patients with ASUC or steroid-refractory disease is associated with improved perioperative outcomes and reduced in-hospital mortality and morbidity[268].

Steroid-dependent UC
Statement 59: Azathioprine can be used as a steroid-sparing agent in steroid-dependent UC. [100]
Statement 60: Anti-TNF agents, VDZ, tofacitinib, and ustekinumab are effective for induction of remission in steroid-refractory or steroid-dependent moderate to severe UC. They are also effective in moderate colitis refractory to thiopurines. [88.8] 
Thiopurines (AZA and mercaptopurine) are effective steroid sparing agents for the maintenance of remission in moderate to severe active UC[269-271]. They are not effective for induction of remission. In a meta-analysis of three randomized studies, thiopurine maintenance favoured placebo (RR 0.6, 95%CI: 0.37-0.95)[270]. In a subsequent meta-analysis, treatment with thiopurine was associated with 23% absolute risk reduction (number needed to treat = 5) to prevent one recurrence (OR 2.59, 95%CI: 1.26-5.3). The most recently published Cochrane review of four studies of AZA vs placebo reported a benefit of AZA over placebo (44% vs 65% failure, respectively, RR 0.68; 95%CI: 0.54-0.86)[272].
Anti-TNF and anti-integrin agents are effective for the induction of remission in steroid refractory and steroid dependent moderate to severe active UC. Janus kinase inhibitor (tofacitinib) and ustekinumab (anti-p40 subunit inhibitor of IL12/23) are also currently licensed for patients with moderate active UC refractory to oral corticosteroids. They are also effective in moderate to severe active UC refractory to thiopurines. A full discussion of this can be found under Statement 55 above.

MANAGEMENT–MAINTENANCE OF REMISSION IN UC
Statement 61: The goal of maintenance therapy in UC is to maintain steroid-free remission defined clinically and endoscopically. [100]
Statement 62: Choice of maintenance treatment is determined by disease extent, disease course, response to previous maintenance treatment, severity, and treatment of the most recent flare as well as the safety of maintenance treatment. [88.8]
Statement 63: For patients achieving remission with 5-ASA, the use of 5-ASA oral and/or topical should be used as maintenance therapy depending on disease extent. [88.8]
Statement 64: Once daily oral 5-ASA preparations are preferred over sulphasalazine for maintaining remission due to reducing toxicity. [88.8]
The aim of maintenance treatment in UC is steroid-free remission defined both clinically and endoscopically[273]. Several scoring systems are available to classify disease severity in UC[72]. They aid objective assessment of disease and guide therapeutic and monitoring strategies, and their strength lies in the potential to monitor patient progress during follow-up[17,54]. Several clinical scoring systems are available and are discussed in detail under statements 16 and 17.
Of these, the MCS is easier to use and has been used widely in adult clinical trials[77]. The MCS (0-12) includes stool frequency, rectal bleeding, a physician’s global assessment, and endoscopic assessment. Clinical improvement is defined as the reduction of baseline scores by ≥ 3 points and clinical remission as an overall score ≤ 2 (and no individual sub-score > 1) or UCDAI ≤ 1[75,76]. A PMS < 1 indicates remission[17]. The PMS uses the nonendoscopic components of the total score and correlates well with PROs with treatment[78,79]. Recently, the PRO2, derived from components of the Mayo score, has been proposed as an interim outcome measure when combined with endoscopic data. PROs appear to correlate well with established activity and may improve the ability to predict patient defined remission[80].
Endoscopic remission (mucosal healing) has emerged as a key goal of therapy. “Treat to target” has emerged as our new standard in well-selected patients and is discussed under statement 43. 
The therapeutic strategy for maintenance of remission in UC is ascertained by disease extent, disease course response to previous maintenance treatment severity, and treatment of the recent flare as well as safety of maintenance treatment These are discussed in detail under statements 44 through 55.
Patients achieving remission on 5-ASA therapy should have maintenance treatment with 5-ASA long term to maintain remission. 5-ASA has shown efficacy at doses of 2 g daily or higher in a Cochrane meta-analysis as discussed under 5-ASA above[195]. Topical therapy is also effective and should be continued where possible to maintain remission[172,174]. 5-ASA adherence can be a challenge and particularly so with topical therapy and once daily dosing. Alternate day or every third day therapy for topical treatment does not reduce the rate of remission and may be associated with better adherence[172,176,274].
Oral 5-ASA was associated with a higher rate of failure to maintain clinical or endoscopic remission (RR 1.14; 95%CI: 1.03-1.27) than sulfasalazine and a higher rate of failure to maintain remission in general (RR 1.08; 95%CI: 0.92-1.26) in a Cochrane review[275]. Sulfasalazine may often cause side effects such as headache and nausea. Additionally, allergy to the sulpha moiety and need for multiple dosing can limit its use[147]. Furthermore, it has a nonuniversal, reversible, nondose dependent effect on male infertility[276,277]. Resolution of sperm abnormalities occurs approximately three months after sulfasalazine discontinuation. Prospective fathers should discontinue sulfasalazine 3-4 mo prior to attempting conception given the negative impact on semen quality. They can be switched to a 5-ASA compound that is compatible with use throughout conception[278].
Statement 65: 5-ASA maintenance treatment should be continued long-term; this may reduce the risk of colon cancer. [77.7]
5-ASA has been shown to have a protective effect against colorectal neoplasia risk in IBD[279]. A systematic review concluded that 5-ASA therapy was associated with an OR of 0.6 (95%CI: 0.42-0.9; P = 0.04) for the development of colorectal cancer[280]. Two recent meta-analyses confirmed these findings[281,282]. It is unclear if this is a true biological effect or hinges on control of inflammation, which is known to be a driver of colorectal neoplasia risk in IBD[283-285]. Indeed, in patients on immunosuppressive therapy, data have shown no additional benefits of 5-ASA and stopping 5-ASA in patients on anti-TNF therapy did not worsen disease course[286]. Given the weight of the evidence currently, 5-ASA maintenance treatment should be continued long term for the chemoprophylactic benefit in addition to maintenance of remission achieved.
Statement 66: Thiopurines are effective in maintaining remission in patients with early or frequent relapse while taking 5-ASA, patients who are intolerant to it, patients who are steroid-dependent, and patients responding to cyclosporine. [88.8]
Thiopurines (AZA and mercaptopurine) are effective steroid sparing agents for the maintenance of remission in moderate to severe active UC[269-271]. They are not effective for induction of remission. In a meta-analysis of three randomized studies, thiopurine maintenance favoured placebo (RR 0.6; 95%CI: 0.37-0.95)[270]. In a subsequent meta-analysis, treatment with thiopurine was associated with an absolute risk reduction of 23% (number needed to treat = 5) to prevent one recurrence (OR 2.59; 95%CI: 1.26-5.3). A Cochrane review of four thiopurine maintenance studies vs placebo showed a benefit of AZA (44% vs 65% failure, respectively, RR 0.68; 95%CI: 0.54-0.86)[272].
Statement 67: In patients responding to anti-TNF, maintaining remission by continuing anti-TNF therapy with or without thiopurines is appropriate. [100]
Patients who have responded to anti-TNF therapy should be maintained on anti-TNF therapy with or without thiopurines. A systematic review and meta-analysis of six placebo-controlled, double-blind studies showed that IFX, adalimumab, and golimumab demonstrated more efficacy than placebo for clinical remission maintenance in UC[205]. The UC-SUCCESS study showed that in patients in whom corticosteroid therapy had failed, the combination of IFX and AZA was more effective with higher clinical remission rates at week 16 (40%) compared to IFX alone (22%)[207].
Statement 68: VDZ is efficient in inducing and maintaining remission in patients who failed anti-TNF. [88.8] 
In the GEMINI trials, the primary endpoint was clinical remission at week 52. Of 374 patients randomized to VDZ or placebo, 47.1% achieved clinical response at week 6 in the VDZ group when compared with 25.5% in the placebo group (95%CI: 11.6–31.7; P < 0.001). At week 52, 41.8% of patients treated with VDZ 8 weekly, 44.8% treated with VDZ 4 weekly, and 15.9% of patients receiving placebo were in clinical remission. VDZ was superior to placebo for clinical response (RR = 0.82; 95%CI: 0.75-0.91), induction of remission (RR = 0.86; 95%CI: 0.80-0.91), endoscopic remission (RR = 0.82; 95%CI: 0.75-0.91), and remission at 52 wk in week 6 responders (RR = 2.73; 95%CI: 1.78-4.18) in a Cochrane systematic review[216]. More patients naïve to TNF antagonists achieved endoscopic remission than patients with TNF antagonist failure at weeks 26 and 52. The GEMINI open label extension included patients with a minimum 248 wk of cumulative VDZ treatment (n = 154). Among induction responders and those who completed the maintenance study, 40.9% of patients had 248 wk of treatment; 98% achieved clinical response, and 90% had clinical remission[217]. Significant improvements in PROs of reduction in rectal bleeding and stool frequency as early as 2 wk were reported in post hoc analysis of GEMINI trials[218].
The US-VICTORY (Vedolizumab for Health OuTComes in InflammatORY Bowel Diseases) study reported on 321 VDZ-treated UC patients, 71% of whom had failed anti-TNF treatment[217]. Clinical and endoscopic remission was achieved at 12 mo by 51% and 41% of patients, respectively. Lower rates of clinical [hazard ratio (HR): 0.53; 95%CI: 0.38–0.75] and endoscopic remission (HR: 0.51; 95%CI: 0.29–0.88) were noted in those with previous anti-TNF exposure[217]. The EVOLVE (Retrospective Real-World Comparative Analysis Highlights Safety of Vedolizumab and Anti-TNFα Therapies in Biologic-Naïve Patients study for UC) was a retrospective study of the safety and effectiveness of VDZ compared with anti-TNF agents in a real-world cohort of biologic naïve patients[221]. At 24 mo, clinical response (91% vs 86%), clinical remission (79% vs 66%), and mucosal healing (92% vs 84%) were high in VDZ and anti-TNF patients, respectively, with no real differences between groups. Treatment persistence (75% vs 54%; P < 0.01) was greater with VDZ than anti-TNF, whilst more anti-TNF treated patients required dose escalation than the VDZ group (25% vs 31%; P < 0.05)[221].
Statement 69: Thiopurines are appropriate to maintain remission in thiopurine-naïve patients. [100]
The role of thiopurines in the maintenance of remission in steroid dependent UC has been discussed above under statement 66.

MANAGEMENT–ACTIVE CD 
Statement 70: The management plan for a patient with CD should take into account the activity, site, and behaviour of disease, and should always be discussed with the patient. [100]
Statement 71: Determining the activity of disease may be more difficult in CD than UC and should rely on objective evidence, e.g., inflammatory markers or colonoscopy. [77.7]
Statement 72: It is important to confirm disease activity as a cause of recurrent symptoms, although unnecessary to re-evaluate the distribution of disease unless this will alter management [77.7]
Management decisions for CD must take into account disease location, behaviour, and activity. Accordingly the Montreal classification is used to classify CD according to age (A1 < 17 years at diagnosis, A2 17-40, A3 > 40) ), location (L1-ileal, L2-colonic, L3- ileocolonic, L4 isolated upper GI), and disease behaviour (B1-nonstricturing nonpenetrating, B2-structuring, B3-fistulizing, and “p” for perianal disease modifier)[55,56]. These classification systems aid clinical decision making regarding medical or surgical treatment. A third of patients will have ileal, ileocolonic, or colonic disease, and in 6%–14% the disease location may change over time[287,288]. Inflammatory disease is noted in 56% to 81% at diagnosis, whilst 5% to 25% will have stricturing or penetrating disease behaviour at diagnosis[287].
The likelihood of developing an intestinal complication in patients with inflammatory behaviour was 51% at 20 years after diagnosis. Ileal, ileocolonic, or upper GI involvement compared to colonic involvement were significantly associated with shorter time to the development of intestinal complications[96].
In a population-based study, perianal fistulae occurred in 10%-26%, and the cumulative risk was 26% at 20 years after diagnosis[96]. 
Determining clinical disease activity should be based on objective and validated scoring systems[72]. The CDAI is time-consuming, requires data input from patients, and focuses on diarrhoea (which may have other pathophysiological reasons and not only inflammation), cannot be used in patients with stomas, and is not validated for use after surgery. The Harvey Bradshaw score is more practical for clinical application[72].
Biochemical markers can be a useful surrogate of inflammation, but 40% of patients with IBD and mild inflammation can have normal CRP and ESR values limiting their use in monitoring [289]. 
Ileocolonoscopy with biopsy is the gold standard first line investigation for suspected CD. Ileoscopy with biopsy histology is superior in establishing the diagnosis of mild ileal CD, although terminal ileal intubation may not always be possible[72].
Patients may have isolated proximal small bowel disease beyond the reach of even complete ileocolonoscopy. Ileoscopy and radiological imaging are complementary in diagnosis of ileal CD[290,291]. Dedicated small bowel should be conducted in addition to ileocolonoscopy in patients with suspected CD and those with unspecified colitis at ileocolonoscopy[72]. Mucosal biopsy is necessary for a comprehensive assessment of the colon and distal ileum[52,290].
Endoscopic assessment is not always necessary for the monitoring of disease activity or detection of recrudescence of inflammation. Faecal markers may have a role in the noninvasive monitoring of CD activity. FC is a sensitive marker of disease activity and correlates with several endoscopic activity indices[292]. A calprotectin > 160 μg/g has a sensitivity of 91.7% and a specificity of 82.9% to predict relapse in patients with IFX-induced remission[293-295].

Mild to moderate active luminal CD
Statement 73: Oral budesonide is the preferred treatment for the mildly active localized ileocecal CD. [88.8]
Controlled ileal release (CIR) budesonide is effective for control of symptoms of mild to moderate active localized ileocecal CD. CIR budesonide is a pH-dependent ileal release oral corticosteroid with high topical activity and low systemic bioavailability (about 10%-20%)[296,297]. A randomized double blind trial reported that CIR budesonide 9 mg daily for 8 wk was as effective as prednisolone 40 mg daily (tapering to 5 mg at 8 wk) for the induction of remission in patients with mild to moderate active ileo-caecal CD with efficacy (CDAI < 150) at 51% for budesonide at 8 wk compared with 52.5% for prednisolone and significantly fewer side effects[298]. Once daily 9 mg is as effective as 3 mg three times daily[299] and was demonstrated effective over placebo at achieving remission[300-302]. Somewhat lower efficacy of CIR budesonide should be considered in context of its pharmacokinetic profile, releasing drug in the ileum and right colon, topical effect with extensive first-pass metabolism, and consequent lower systemic corticosteroid exposure[300-302]. Budesonide is inferior to prednisolone (RR 0.52, 95%CI 0.28-0.95) in the context of more severe disease (CDAI > 300). When remission is achieved budesonide may be tapered over 1-2 wk[296,297]. 
Statement 74: 5-ASA should not be used for induction of remission and achieving mucosal healing in patients with active CD. [88.8]
Oral and topical mesalamine is no more effective than placebo for the induction of remission and achieving mucosal healing in patients with active CD[303-305]. Although sulfasalazine (3-6 g daily) may be an effective treatment of mild to moderate active colonic CD and/or ileocolonic CD (but not small bowel disease), it is not more effective than placebo for achieving mucosal healing in CD[303,306,307].
Statement 75: Metronidazole should not be used as primary therapy for luminal inflammatory CD. [100] 
A wide range of antibiotics have been studied in the induction of remission for CD[308]. The precise mechanisms whereby broad-spectrum antibiotics work is uncertain but might include immunosuppressive activity (e.g., metronidazole), treatment of bacterial overgrowth, and suppression of a bacteria-induced antigenic stimulus. However, metronidazole has been demonstrated as not more effective than placebo at inducing remission in patients with CD[309]
In a paediatric randomized trial of 73 patients with CD, azithromycin 75 mg/kg for 5 d a week for 4 wk followed by metronidazole 20 mg/kg for 4 wk was compared with metronidazole only for 8 wk. A remission rate of 66% for azithromycin/metronidazole was noted as compared to 29% for metronidazole (P = 0.025)[310]. 
Statement 76: Antimycobacterial therapy has not been shown to be effective and should not be used as primary therapy. [100]
In a randomized placebo-controlled trial of 2 yrs of treatment with clarithromycin, rifabutin, and clofazimine in 213 patients with active CD, early benefit of antibiotics was noted. However, there were no significant differences in relapse rates during follow-up[311]. In another phase 3 trial using higher doses, 331 patients with moderate to severe active CD were randomized to RHB-104 (clarithromycin 95 mg, rifabutin 45 mg, and clofazimine 10 mg) five capsules twice daily or placebo for 52 wk in addition to the pre-study therapy. Remission was achieved at 26 wk in 37% vs 23% on placebo (P = 0.007), and durable remission (from week 16 to 52) was achieved in 18% vs 9% on placebo (P = 0.019)[312]. Data on mucosal healing or duration of benefit at the end of therapy are not available. In the absence of credible supportive evidence, antimycobacterial therapy should not be used as primary therapy for CD.
Statement 77: Biologic therapy should be considered in CD patients with high disease activity and features indicating a poor prognosis. [88.8]
Anti-TNF therapies (IFX, adalimumab, and certolizumab pegol) have been shown to be effective for treatment of patients with CD with an inadequate response to treatment with corticosteroids, thiopurines, and methotrexate[83,84,313-316]. Notably, combo therapy using IFX with immunomodulators is more effective than monotherapy with either agent and are discussed under statement 89[317-320]. Anti-integrin (VDZ) and anti-interleukin ustekinumab (blocking p40 subunit of IL12/23) have been licensed for the management of steroid and/or immunomodulator refractory CD[215,220,321-328]. Details on trials and supportive evidence are discussed under individual statements below.
Statement 78: Mild oesophageal or gastroduodenal CD may be treated with a proton pump inhibitor with close monitoring, while more severe or refractory disease requires additional systemic corticosteroids or a biologic-based strategy. [88.8]
The prevalence of upper GI tract CD in adults is 0.3%-5%[134]. Routine endoscopic evaluation in asymptomatic patients (predominantly children) may disclose mild endoscopic changes in nearly 64% of patients and histological abnormalities in up to 70% of patients[329]. Endoscopic lesions may be mucosal nodularity, ulcers (aphthous and linear), antral thickening, and duodenal strictures[330]. Histologic features may include granuloma, focal cryptitis of the duodenum, and focally enhanced gastritis[331].
The European Panel on the Appropriateness of Crohn’s Disease Therapy (EPACT II) was a multidisciplinary international panel that published guidance on the management of special situations including upper GI CD[332]. The EPACT II panel recommends proton pump inhibitors as first line therapy in the absence of stenosis and steroids as second line and IFX being recommended as third line treatment, respectively[332]. The Panel deemed adalimumab of uncertain benefit, and 5-ASA certolizumab and natalizumab were deemed inappropriate. Balloon dilatation was recommended as first line therapy in the presence of stenosis followed by proton pump inhibitors and then steroids, thiopurines, or surgery as subsequent options. The benefit of IFX was uncertain. Enteral nutrition may be required and is best delivered by a gastrostomy tube in the context of severe or stricturing disease.[332]. In isolated lesions of the oesophagus, other diagnoses such as reflux disease, tuberculosis, fungal disease, sarcoidosis, Behcet’s disease, and malignancy should be considered[333].
Statement 79: Any patient who has an early relapse after a course of steroids should started immunomodulator or biologic therapy to reduce the risk of a further relapse and/or prolonged steroid therapy. [88.8]
In patients with moderate to severe CD who have a relapse after corticosteroid therapy, thiopurine analogues (6-mercaptopurine and AZA) may be used. Mercaptopurine and its prodrug, AZA, have steroid-sparing effects for the maintenance of remission in CD[334,335]. Their slow onset (8-12 wk) makes them ineffective for short-term induction in active, symptomatic disease[334,335]. Thiopurines were more effective than placebo for maintenance of remission in CD, although quality of evidence for this has been reported as low [number needed to treat (NNT) = 9][335]. A systematic review with network meta-analysis showed a benefit of thiopurines compared with placebo for the maintenance of remission of CD, although anti-TNF therapy was more effective than thiopurines[334]. Intramuscular methotrexate 25 mg weekly given to patients with chronic active CD despite 3 mo of prednisolone therapy showed improved clinical remission rates compared with placebo at 16 wk with reduction in corticosteroid requirements[336]. Methotrexate was found efficacious as maintenance therapy[337]. These findings were confirmed by a Cochrane review[338] and another network meta-analysis showing benefit of methotrexate (OR 0.24; 95%CI: 1.1-4.8)[334]. Dosing and monitoring of thiopurines is discussed under statement 97 below. The side effect profile of AZA and 6-mercaptopurine includes allergic reactions, pancreatitis, myelosuppression, nausea, infections, hepatotoxicity, and malignancy, especially nonmelanoma skin cancer and lymphoma[339,340].
If methotrexate is considered in women with child-bearing capability, highly effective contraception must be in place[341]. There is some inconsistency in the evidence regarding whether men should be advised not to conceive whilst using methotrexate or within three months of stopping it in view of concerns regarding its effects on spermatogenesis and teratogenicity[278,342]. Adverse effects of methotrexate include nausea and vomiting, liver and pulmonary toxicity, bone marrow suppression, and skin cancer; risk of lymphoma has not been convincingly demonstrated in patients with CD[63,336,343,344]. The white cell count and liver biochemistry should be routinely monitored during methotrexate therapy[63,336,343,344].
Anti-TNF antibodies (IFX, adalimumab, and certolizumab pegol) are effective for treatment of patients with CD who respond inadequately to standard[83,84,313-316]. Combination therapy of IFX with immunomodulators is more effective than either agent given alone is discussed under statement 89[317-320]. Anti-integrin (VDZ) and anti-interleukin ustekinumab (blocking p40 subunit of IL12/23) have been licensed for the management of steroid and/or immunomodulator refractory CD[215,220,321-328]. Details on trials and supportive evidence are discussed under individual statements below.
Statement 80: Particular care should be taken to consider serious infections as a complication of immunosuppressive therapy, including biologics and steroids. [88.8]
Infection is the most frequently encountered consequence of biological therapy in patients with IBD[245,246]. A systematic review and meta-analysis of 49 randomized placebo controlled studies reported that biological agents were associated with a moderate increase in the risk of any infection (OR 1.19; 95%CI: 1.10-1.29) and significantly increased risk for opportunistic infections (OR 1.90; 95%CI: 1.21-3.01) but do not influence the risk of serious infections in patients with IBD[345]. Serious infection risk was significantly lower with biologic studies with a low risk of bias, perhaps reflecting control of active inflammation (OR 0.56; 95%CI: 0.35-0.90)[345]. 
A pooled analysis of primary safety data across ten IBD clinical trials in adults receiving IFX and immunomodulatory therapy did not find an increase in the risk of infections or serious infections with long term IFX treatment compared to placebo[346]. Patients with UC but not CD who received immunomodulator treatment (versus treatment without immunomodulator) demonstrated an increased risk of infection[346]. Patients should be screened and vaccinated for vaccine preventable illnesses in line with international guidelines[63,244-246].
A recent systematic review and meta-analysis evaluated the comparative risk of serious infections from immunosuppressive therapy[344]. As compared to anti-TNF monotherapy, the risk of serious infection was higher with combination of anti-TNF and an immunosuppressive agent (RR 1.19; 95%CI: 1.03-1.37), with anti-TNF and a corticosteroid (RR 1.64; 95%CI: 1.33-2.03), or with all three drugs (RR 1.35; 95%CI: 1.04-1.77). Monotherapy with an immunosuppressive agent was associated with a lower risk of serious infections than monotherapy with an anti-TNF agent (RR 0.61; 95%CI: 0.44-0.84) or a TNF antagonist with an immunosuppressive agent (RR 0.56; 95%CI: 0.39-0.81). IFX was associated with a lower risk of serious infections compared with adalimumab therapy in patients with UC (RR 0.57; 95%CI: 0.33-0.97) but not CD (RR 0.91; 95%CI: 0.49-1.70). Combination therapies for IBD including TNF antagonists, especially with corticosteroids, are associated with a higher risk of serious infection, whereas monotherapy with an immunosuppressive agent is associated with a lower risk compared with monotherapy with a TNF antagonist[344]. 
Statement 81: The choice of biologic therapy depends on availability, route of delivery, patient preference and cost because they all have similar efficacy in luminal CD and similar adverse-event profiles. [88.8]
Biological therapies appear to have similar efficacy in luminal CD. In the absence of head to head studies, network meta-analyses suggested that in biologic naïve patients IFX and adalimumab ranked highest for the induction of clinical remission, whilst in anti-TNF experienced patients, ustekinumab and VDZ were ranked highest for the induction of clinical remission[222]. For maintenance therapy, adalimumab and IFX were most likely to maintain remission in responders, whilst ustekinumab had the lowest risk of serious infections[222]. 
There is no head-to-head comparison of ustekinumab vs VDZ in patients with IBD who have failed anti-TNF therapy, but indirect comparisons do not show differences in efficacy[321]. Response is generally worse in patients with a longer disease duration or those refractory to other therapies[323,347,348]. The VICTORY  study compared outcomes among VDZ-treated and anti-TNF-treated patients with CD. After propensity score matching, with more than 500 patients included in the analysis, there was no significant difference in clinical and steroid free remission at 1-yr[349]. Shorter disease duration was associated with higher response rates to VDZ in CD but not in UC[349].
Advancing age and increasing comorbidity or possibly with a history of malignancy may favour nonsystemic therapy. Route of administration and cost of therapy may also drive treatment choice, with significant reductions in cost through biosimilar anti-TNF drugs[350]. Drug factors, route of administration, disease severity and activity, and informed patient choice will govern the decision on which biologic is chosen[350].

Moderate-to-severe CD
Statement 82: The severely active localized ileocecal CD should initially be treated with systemic corticosteroids. [100]
Statement 83: Conventional corticosteroids do not consistently achieve mucosal healing and should be used sparingly as a bridge to more tailored therapy. [88.8]
Statement 84: Intravenous corticosteroids and or biologic therapy can be used to treat severe CD in the absence of any contraindications. [100]
Patients with moderate to severe active localized ileocecal CD should be offered conventional corticosteroids orally, or intravenous for more severe disease, to alleviate symptoms of a flare[306,307]. Every effort should be made to limit exposure[202,203] as even short-term use of corticosteroids are associated with adverse events, such as bone loss, mood disorder, insomnia, hypertension, elevated blood glucose, glaucoma, acne, weight gain, and hypoadrenalism. Prednisolone is typically commenced at doses ranging from 40 to 60 mg/d[351], continued for 1-2 wk and tapered by 5 mg weekly until 20 mg and then by 2.5-5.0 mg weekly[351]. Corticosteroid tapers should generally not be carried out for more than 3 mo[306,307]. Oral prednisone doses or equivalent corticosteroids exceeding 60 mg a day offer no additional advantage. Notably 1 in 5 patients will be refractory to steroids, and an additional third may become steroid dependent with symptoms of relapse at the attempt to taper[351,352]. Corticosteroids are unable to maintain remission or achieve mucosal healing[84,200,317]. In addition, corticosteroids may favour perforating complications (abscess and fistula) and are therefore relatively contraindicated in such cases. As such, steroid-sparing agents should be used in patients with severe disease phenotypes and to achieve and maintain meaningful remission[1,16,17,20,158]. 
Statement 85: For patients with moderate to severe active CD, biologic therapy without an immunomodulator should be used for induction of symptomatic remission. [77.7]
Anti-TNF therapies are effective for patients with CD with an inadequate response to treatment with corticosteroids, thiopurines, and methotrexate[83,84,313-316]. Combination therapy using IFX and immunomodulators is more effective than either drug as monotherapy[317-320]. The effect of combining an immunomodulator with adalimumab or certolizumab pegol is less well studied[353,354]. Evidence to support continuation of an immunomodulator when an anti-TNF antibody is commenced after failure of the immunomodulator is lacking. The rationale in that situation would be to prevent antidrug antibody formation in the light of significant disease[353,354]. Anti-TNF treatments are more effective than placebo for induction of response, remission, and complete and partial mucosal healing in patients with CD[204,355]. Anti-TNF treatments have a rapid onset of action, as early as 2 wk of initiating therapy. Anti-TNF treatments are more effective when given earlier in the course of disease, especially when given within 2 yrs of disease-onset[161,164,210,317]. 
Statement 86: Combination therapy of IFX with immunomodulators (thiopurines) is more effective than treatment with either immunomodulators alone or IFX alone in patients who are naïve  to those agents. [100]
The SONIC (Infliximab, Azathioprine, or Combination Therapy for Crohn’s Disease) study demonstrated that combination therapy with AZA and IFX was more effective than immunomodulators or IFX monotherapy in patients who were naïve  to these drugs[317]. This is likely to be a synergistic effect with the additional benefit of preventing immunogenicity from IFX. Adding an immunosuppressant may reduce requirement for dose escalation with IFX and also need for drug switching through reduction of immunogenicity and boosting trough levels[318]. A network meta-analysis also demonstrated superiority of combination therapy using IFX with AZA over monotherapy[334]. The recently reported PANTS (Personalized anti-TNF therapy in Crohn’s disease) study (a 3 year observational cohort) also demonstrated immunogenicity rates of 26% and 28% with originator and biosimilar IFX, respectively, and that immunomodulator use reduced the risk of immunogenicity (HR = 0.37; P < 0.0001)[356].
Combination therapy using IFX and methotrexate was not noted to be more effective than IFX monotherapy in maintaining remission up to 50 wk, although it was deemed as safe[338,343]. A recent Cochrane review also reached a similar conclusion. Methotrexate does reduce immunogenicity to IFX[338,343]. Taken together, the evidence suggests that when using IFX combined with AZA where possible (or methotrexate if AZA cannot be used) should always be preferred. If there are contraindications to both AZA and methotrexate, an alternative to IFX should be considered unless there is a strong clinical reason to use IFX, such as perianal CD[357].
Statement 87: Cyclosporine, mycophenolate mofetil, and tacrolimus should not be used for CD. [50] 
Cyclosporine, tacrolimus, and mycophenolate mofetil therapy are not recommended for use in CD[358-361]. 
Statement 88: Immunosuppressive naïve patients who are dependent on corticosteroids should be treated with immunosuppressants and/or biologic therapy. [77.7]
A full discussion can be found under statements 79, 80, and 86.

Steroid-dependent CD
Statement 89: Methotrexate (up to 25 mg once weekly intramuscularly or subcutaneously) may be effective and should be considered in patients with steroid- dependent CD. [66.6]
Intramuscular methotrexate 25 mg weekly given to patients with chronic active CD despite 3 mo of prednisolone therapy showed improved clinical remission rates compared with placebo at 16 wk with reduction in corticosteroid requirements[336]. Methotrexate was found efficacious as maintenance therapy[337]. These findings were confirmed by a Cochrane review[338] and another network meta-analysis showing benefit of methotrexate (OR 0.24; 95%CI: 1.1-4.8)[334]. Oral methotrexate has reduced bioavailability compared with parenteral administration, and 15 milligrams of subcutaneous methotrexate may be preferred to intramuscular under the circumstances as it may be easier to administer and less painful[362,363]. It is recommended that induction therapy is administered via the subcutaneous route, and patients may be switched to oral methotrexate during the maintenance phase. Folic acid should be administered at a dose of 5 mg weekly (typically one to two days after administration of methotrexate) or at a dose of 1 milligram daily to reduce GI and liver toxicity[63] .
Statement 90: Biologics should be used to treat CD that is resistant/dependent to treatment with corticosteroids. [100]
Anti-TNF therapies (IFX, adalimumab, and certolizumab pegol) are effective for patients with CD with an inadequate response to treatment with corticosteroids, thiopurines, and methotrexate[83,84,313-316]. Combination therapy using IFX and immunomodulators is more effective than either drug[317-320]. The effect of combining an immunomodulator with adalimumab or certolizumab pegol is less well studied but is likely to be superior to therapy with anti-TNF agent monotherapy because all anti-TNF treatments are eventually immunogenic, and immunomodulators may reduce the rate of antidrug antibody formation[204,355]. Anti-TNF treatments have rapid onset of effect with benefit often noted within 2 wk of initiating therapy. Anti-TNF treatments are more effective when given earlier in the course of disease, especially within 2 yrs of disease onset[161,164,210,317]. Anti-integrin (VDZ) and anti-interleukin ustekinumab (blocking p40 subunit of IL12/23) have been licensed for the management of steroid and/or immunomodulator refractory CD[215,220,321-328]. Details on trials and supportive evidence are discussed under individual statements below.
Statement 91: In view of the adverse effects of cigarette smoking on the course of CD, smoking should be discouraged in all patients. [100]
Cigarette smoking has an adverse effect on disease activity in CD[364]. All IBD patients should be asked about cigarette smoking. Smokers with CD have an increased rate of surgery, IBD-related hospital admissions, and peripheral arthritis compared to nonsmokers[365,366]. Active smoking is associated with penetrating disease and increases relapse risk even after discontinuation of biologic therapy[367,368]. Conversely, in those who stop smoking, there are fewer flares and a reduced need for steroids and immunomodulatory therapy[369]. Smokers with CD should be offered smoking cessation advice[370,371] by suggesting behavioural therapy in combination with pharmacotherapy (nicotine replacement, bupropion, or varenicline)[372]. Pregnant women should be counselled regarding risks and benefits of nicotine replacement therapy[372]. 
Statement 92: In localized disease, thiopurines or methotrexate should be considered for maintaining remission achieved by systemic steroids. [77.7]
Thiopurines and methotrexate are not effective for induction of remission. Thiopurines have been demonstrated to be more effective than placebo for maintenance of remission in CD, although quality of evidence for this has been reported as low (NNT = 9)[335]. A systematic review with network meta-analysis showed a benefit of thiopurines compared with placebo for the maintenance of remission of CD, although anti-TNF therapy was more effective than thiopurines[334]. The role of methotrexate in maintenance of remission is discussed under statement 79
Statement 93: Thiopurine S-methyltransferase (TPMT) testing should be performed before initial use of thiopurines. [77.7]
Statement 94: Upon relapse, escalation of the maintenance treatment can be considered to prevent disease progression. Steroids should not be used to maintain remission. [100]
TPMT is involved in the metabolism of AZA. A subset of patients with low TPMT activity may be at increased risk of adverse events from AZA and consequent discontinuation of therapy[373,374]. In a prospective study patients dosed according to TPMT status performed better than those in the standard therapy group (2.6% risk of haematological side effects with TPMT directed dosing vs 22.9% in standard therapy group, RR 0.11, 95%CI: 0.01-0.85)[375]. TPMT-directed dosing appears to be cost-effective[373,374].
The starting dose of AZA is 2-2.5 mg/kg body weight and for mercaptopurine 1-1.5mg/kg in those with normal TPMT activity[63]. Patients homozygous or compound heterozygous for TPMT (absent TPMT activity) have a very high risk of thiopurine-induced myelosuppression, and azathioprine should be avoided. In individuals who have heterozygous TPMT type, 50% of the standard dose may improve tolerance[375]. Genetic variation in the NUDT15 (Nudix hydrolase 15) enzyme has also been associated with myelosuppression[376,377]. Although initially described in East Asians, this is also seen in those of European ancestry[378]. The Clinical Pharmacogenetics Implementation Consortium recommends NUDT15 testing in Asians with dose reduction or thiopurine avoidance in deficiency states[376].
Thiopurines may be started at the full dose after determining TPMT status. There is no clear evidence in favour of gradually increasing the dose from low to the maximum weight-based dose. Such a strategy may in fact cause a significant delay in achieving a target dose and consequent clinical response[379]. Measurement of thiopurine metabolites, thioguanine, and methyl-mercaptopurine may enable monitoring by detection of nonadherence to treatment, suboptimal dosing, or administration of a high dose[380].
Thioguanine levels of 230-400 pmol/8Å~108 erythrocytes are associated with better clinical response, and methyl-mercaptopurine levels over 5000 pmol/8Å~108 erythrocytes are associated with more liver toxicity[381]. Small prospective studies have not shown clinical benefit of a metabolite driven strategy[382,383]. In patients on combination therapy with IFX and thiopurines, a lower thioguanine of 125 pmol/8Å~108 erythrocytes appears adequate to achieve therapeutic levels of IFX[384]. Another recent study suggested a target level of > 105 pmol/8Å~108 erythrocytes[385]. Optimizing thiopurine doses in nonresponders can be considered before further escalation or change in treatment where possible.

MANAGEMENT–MAINTENANCE OF REMISSION IN CD 
Statement 95: For CD patients with extensive disease, thiopurines and/or biologics are recommended for maintenance of remission. [77.7]
The role of thiopurines in the maintenance of remission in CD is discussed above under statement 94 The role of biologics for the maintenance of remission is discussed below.
Statement 96: In CD patients with aggressive/severe disease course or poor prognostic factors, biologics approved for the disease should be considered. [88.8]
Statement 97: Biologics should be given for CD refractory to thiopurine or methotrexate [88.8]
Biologics should be considered for the treatment of aggressive CD or associated with poor prognostic factors and for CD refractory to thiopurines or methotrexate.
Features linked with a severe disease course include young age at diagnosis[97], extensive GI involvement, ileal/ileocolonic involvement, perianal/severe rectal disease, and patients presenting with a penetrating or stricturing disease phenotype[98]. Visceral adiposity is also a marker for greater risk of penetrating disease[99]. A detailed discussed can be found under statements 88, 89, 93, and specific biological agents discussed below.
Statement 98: If remission has been achieved with the combination of anti-TNF therapy and thiopurines in treatment naïve CD patients, maintenance with the same regimen is recommended. [88.8]
The data and merits of combination therapy are discussed under statement 86.
Statement 99: If remission has been achieved in CD patients with biologic monotherapy, maintenance with biologic monotherapy is appropriate. [88.8]
IFX was the first anti-TNF (and biologic) used in IBD demonstrating benefit in luminal CD. In the ACCENT 1 (Maintenance infliximab for Crohn’s disease) study, 573 patients with active luminal disease were administered a single 5 mg/kg intravenous dose. Response was assessed at week 2, and patients were then randomized to placebo injections at weeks 2, 6, and then 8 weekly (group 1), or IFX 5 mg/kg at the same schedule, or IFX 5 mg/kg at weeks 2 and 6, then 10 mg/kg 8 weekly[314]. By week 2, clinical response was noted in 58%. Among responders at week 30, 39% treated with 5 mg/kg maintenance and 45% on 10 mg/kg were in clinical remission with similar remission rates observed at week 54[314]. 
In the CLASSIC (Adalimumab induced clinical remission in Crohn’s disease) I study of adalimumab in moderate to severe CD naïve to anti-TNF therapy, adalimumab was administered 160 mg subcutaneously followed by 80 mg at week 2. Clinical remission (CDAI < 150) was achieved in 36% (P = 0.001 vs placebo) compared to 24% (80 mg/40 mg), 18% (40 mg/20 mg), and 12% on placebo[386]. In CHARM (The Crohn’s Trial of the Fully Human Antibody Adalimumab for Remission Maintenance) study of maintenance therapy, induction responders (to 80 mg subcutaneous and 40 mg at two weeks) were given placebo, 40 mg every two weeks, or 40 mg weekly, with 12%, 36% and 41%, respectively, in clinical remission at week 56[315]. The GAIN (Gauging Adalimumab Efficacy in Infliximab Nonresponders) trial showed efficacy of adalimumab in patients with active CD and loss of response or intolerance to IFX[316]. In the EXTEND (extend the safety and efficacy of adalimumab through endoscopic healing) trial, adalimumab demonstrated efficacy in inducing and maintaining endoscopic mucosal healing[313] with improved outcomes in those who achieved deep remission[387]. These data demonstrate that anti-TNF treatments may maintain remission when it has been induced as monotherapy. The benefits of combination therapy (at least with IFX) are discussed under statement 103.
Statement 100: IFX monotherapy is effective at maintaining biologics-induced remission, but because of the potential for immunogenicity and loss of response, the combination with thiopurines or methotrexate should be considered. [88.8]
A discussion of the data and merits of combination therapy with IFX can be found under statement 86. 
The data for combination therapy with adalimumab and an immunomodulator is not as strong as for IFX. A meta-analysis demonstrated that combination therapy of adalimumab with an immunomodulator was slightly better than adalimumab monotherapy for induction of remission, but 1 year remission rates were not different, and dose escalation was not reduced compared to monotherapy[353]. The DIAMOND (Adalimumab Monotherapy and a Combination with Azathioprine for Crohn’s Disease) trial compared adalimumab monotherapy to combination therapy with AZA in 176 Japanese CD patients and showed similar rates of remission at week 26 and 52[354].
The weight of the evidence suggests that although both IFX and adalimumab are immunogenic, at least for IFX, the combination with thiopurines or methotrexate should be considered.
Statement 101: Combination therapies are associated with increased risk of malignancies, and their use should always be balanced carefully against the substantial benefits associated with these treatments and discussed with the patient. [88.8]
The benefits and risks of combination therapy must be individualized in addition to infection risk. The potential risks of malignancies need to be carefully considered and discussed with the patient. Patients treated with thiopurines may have a higher risk, especially among males and those patients diagnosed at younger ages and in those over 65 years of age[335,340,388]. The rare but increased risk of hepatosplenic T-cell lymphoma in young patients when a thiopurine is combined with an anti-TNF should be considered and discussed[389].
Adverse effects of thiopurines include nausea, infections, allergic reactions, pancreatitis, myelosuppression, hepatotoxicity, and malignancy, particularly lymphoma and nonmelanoma skin cancer[339,340].
A recent nationwide study from France reported that the risk of lymphoma was higher among those exposed to thiopurine monotherapy [adjusted hazard ratio (aHR), 2.60; 95%CI: 1.96-3.44; P < 0.001], anti-TNF monotherapy (aHR 2.41; 95%CI: 1.60-3.64; P < 0.001), or combination therapy (aHR 6.11; 95%CI: 3.46-10.8; P < 0.001)[390]. The risk was higher in patients exposed to combination therapy vs those exposed to thiopurine monotherapy (aHR 2.35; 95%CI: 1.31-4.22; P < 0.001) or anti-TNF monotherapy (aHR 2.53; 95%CI: 1.35-4.77; P < .001). The use of thiopurine monotherapy or anti-TNF monotherapy was associated with a small but statistically significant increased risk of lymphoma compared with exposure to neither medication, and this risk was higher with combination therapy than with each of these treatments used alone[390]. In the context of prior malignancy, biological treatment must be carefully considered. A delay of at least two years after successful cancer eradication seems appropriate and increased up to five years for malignancies with a high risk of late metastatic spread (including breast, melanoma, and renal cell carcinoma)[391]. The New York Crohn’s and Colitis Organization followed 333 patients with IBD and a history of cancer for up to five years and found no differences in the rate of cancer free survival between patients treated with anti-TNF alone or in combination or no immunosuppression[392]. Recent European Crohn’s Colitis Organization guidelines provide a comprehensive discussion on malignancy in relation to IBD and its treatment[393].
Statement 102: VDZ should be used for maintenance of remission of VDZ-induced remission of CD. [100]
VDZ was shown to be effective at inducing and maintaining remission in moderately active CD in the GEMINI 2 trial[394]. It included patients with moderate to severe active CD and evidence of inflammation (CRP > 2.87 mg/L, faecal calprotectin > 250 μg/g stool and evidence of ulceration at colonoscopy and imaging). Two coprimary endpoints were considered at week 6: clinical remission (CDAI ≤ 150 points) and a CDAI-100 response (≥ 100-point decrease in CDAI). The primary endpoint for maintenance treatment was clinical remission at week 52. Of 368 randomized patients, 14.5% achieved remission on VDZ as opposed to 6.8% on placebo (P = 0.02); a CDAI-100 response was achieved by 31.3% of VDZ-treated patients as opposed to 25.7% on placebo (P = 0.23). Clinical remission was achieved at week 52 in 39% of those treated with VDZ 8 weekly, 36.4% receiving VDZ 4 weekly, and 21.6% receiving placebo[394]. 
In the GEMINI 3 trial during a 10 wk induction period, 416 patients with moderate to severe active CD were included, 76% of whom anti-TNF therapy had previously failed[395]. The primary endpoint was clinical remission at week 6. Secondary endpoints included clinical remission at week 10 and a CDAI-100 response at week 6 and week 10. Of 315 CD patients with anti-TNF intolerance or failure, 15.2% treated with VDZ and 12.1% on placebo achieved clinical remission at week 6 (P = 0.433). Clinical remission was achieved at week 10 by 26.6% patients treated with VDZ as opposed to 12.1% on placebo (95%CI: 1.3–3.6, P < 0.001). In a subgroup analysis, VDZ proved more effective than placebo for induction of remission in anti-TNF naïve patients (35.3 vs 16.0%, P = 0.025)[395]. 
A subsequent analysis of patients in GEMINI 2 and GEMINI 3 with 516 anti-TNF naïve and 960 anti-TNF exposed patients reported clinical remission in anti-TNF naïve patients at week 6 (22.7% vs 10.6%, 95%CI: 3.7–21.4) and week 10 (26.6 vs 15.4%, 95%CI: 1.5-21.1)[396]. Anti-TNF naïve patients achieved higher rates of clinical remission at week 52 compared with placebo (48.9% vs 26.8%, 95%CI: 8.9–35.4). Although clinical remission with VDZ and placebo at week 6 were comparable (13.3% vs 9.7%, 95%CI: 1.6–9.8) in patients previously unresponsive to anti-TNF agents, clinical remission at week 10 was higher in VDZ-treated patients (21.8% vs 11.0%, 95%CI: 4.5-18.6)[396]. 
In the maintenance study, higher clinical remission rates were noted for VDZ-treated patients with prior anti-TNF failure against placebo at week 52 (27.7% vs 12.8%, 95%CI: 4.7-25.0)[396]. Prior anti-TNF antagonist failure is associated with more refractoriness to induction therapy, but responders to VDZ have a durable treatment benefit irrespective of prior TNF antagonist exposure. 
In the GEMINI open label extension study, clinical responders from the randomized trials who completed at least 52 wk of treatment were followed[397,398]. There were 61 of 146 patients who had 248 wk of therapy. Clinical response and remission were maintained in 95% and 89%, respectively, of these patients with treatment benefits through weeks 52 and 248[397,398]. A systematic review including 994 participants reported clinical response and remission rates at week 6 of 54% (95%CI: 41%-66%) and 22% (95%CI: 13%-35%), respectively, with similar rates at week 14. Clinical remission was noted in 32% (95%CI: 12%-62%) of patients at week 52[219]. A recent systematic review with meta-analysis of real-world studies reported that 30% of CD patients were in clinical remission by week 14 (95%CI: 25%-34%) and at 12 mo (95%CI: 20%-42%) with higher rates in bio-naïve patients [48% of patients at week 14 (95%CI: 28%-68%) and 44% of patients at 12 mo (95%CI: 18%-75%)][399].
The VICTORY (Vedolizumab for Health OuTComes in InflammatORY Bowel Diseases) study of 212 patients with moderate to severe CD reported 12 mo clinical remission, mucosal healing, and deep remission (clinical remission and mucosal healing) rates of 35%, 63%, and 26%, respectively[400]. Clinical remission was less likely in individuals with prior TNF-antagonist exposure (HR 0.40; 95%CI: 0.20-0.81), smoking history (HR 0.47; 95%CI: 0.25-0.89), active perianal disease (HR 0.49; 95%CI: 0.27-0.88), and severe active disease activity (HR 0.54; 95%CI: 0.31-0.95)[400]. After adjusting for disease-related factors including previous exposure to TNF antagonists, patients with early CD (< 2 yrs) were significantly more likely to achieve clinical remission than patients with later-stage CD (aHR 1.59; 95%CI: 1.02–2.49), corticosteroid-free clinical remission (aHR, 3.39; 95%CI: 1.66–6.92), and endoscopic remission (aHR 1.90; 95%CI: 1.06–3.39)[349]. The VERSIFY (efficacy of vedolizumab on endoscopic healing in moderately to severely active Crohn’s disease) study reported endoscopic, radiologic, and histologic healing in 101 patients who received VDZ therapy with moderate to severe CD (CDAI 220-450) and a simple endoscopic score for CD (SES-CD) of 7 or more, and failure of conventional therapy[401]. The primary endpoint was endoscopic remission (SES-CD score ≤ 4) at week 26 and was achieved by 11.9% of patients (95%CI: 6.3-9.8). At week 52, 17.9% of patients were in endoscopic remission (95%CI: 8.9-30.4). Anti-TNF naïve patients achieved higher rates of endoscopic remission than patients with TNF-antagonist failure at weeks 26 and 52. A higher proportion of patients with moderate CD (SES-CD 7-15) achieved endoscopic remission at weeks 26 and 52 than patients with severe CD (SES-CD scores above 15). Magnetic resonance enterography evidence of remission was noted in 21.9% of patients at week 26 (95%CI: 9.3-40.0) and in 38.1% at week 52 (95%CI: 18.1-61.6). By week 52, 20.5% of patients had a histologic response in the colon (95%CI: 9.8-35.3) and 34.3% of patients had a histologic response in the ileum (95%CI: 19.1-52.2)[401]. 
Statement 103: Ustekinumab should be used for the maintenance of remission of the ustekinumab-induced response of CD. [100]
Ustekinumab inhibits the p-40 subunit of IL-12 and IL-23 and is efficacious in CD patients exposed to corticosteroids and/or immunomodulators or anti-TNF agents. Ustekinumab was evaluated in the Ustekinumab as Induction and Maintenance Therapy for Crohn’s Disease (UNITI and IM-UNITI) trials in patients with CD. UNITI-1 enrolled patients who had prior anti-TNF failure or intolerance. Clinical response was achieved at week 8 in 37.8% of ustekinumab 6 mg/kg treated patients (P < 0.001 vs placebo), 33.5% with 130 mg, (P = 0.001 vs placebo), and 20.2% with placebo[323].
In the UNITI-2 study, patients without previous failure of treatment (mostly anti-TNF naïve, and some with previous successful use of anti-TNF therapy) were enrolled. By 8 wk, 57.9% in the 6 mg/kg, 47.4% receiving 130 mg, and 32.1% on placebo (P < 0.001 vs both doses) had a clinical response[402]. Patients who responded at week 8 in both studies were randomized to the IM-UNITI maintenance study. Among these, 53.1% on 90 mg subcutaneously every 8 wk, (P = 0.005 vs placebo), 48.8% on 90 mg subcutaneously every 12 wk (P = 0.04 vs placebo), and 35.9% on placebo were in remission at 44 wk. IM-UNITI had 45% anti-TNF refractory patients. By week 44, 41.1% were in remission on ustekinumab 90 mg subcutaneously every 8 wk compared to 26.2% on placebo (P = 0.10). An increasing body of real-world experience supports the benefit of ustekinumab[324-326,328]. 
Although there are no published head-to-head studies comparing ustekinumab and other biologics, indirect comparisons suggest no difference in efficacy[321]. Experience from multiple clinical trials in CD has shown that patients with longer disease duration have lower response rates as do those who have proven refractory to other therapies[347]. Data for ustekinumab use in pregnancy are limited to case studies and registry data. In the rheumatological literature, ustekinumab was not associated with increased risk of miscarriage or congenital malformation, although controlled data are not available[403,404]. Ustekinumab is contraindicated in patients with active tuberculosis, sepsis, or opportunistic infections, including gut infections such as Clostridium difficile. The safety profile appears reassuring. Data from psoriasis studies have shown that anti-TNF therapies are associated with a greater risk of serious infection (1.9-2.9/100 patient years) compared to ustekinumab (0.93/100 patient years), although the dose of ustekinumab used in CD was lower[405]. 
In a study of 167 Crohn’s patients failing anti-TNF therapy and treated with ustekinumab, no malignancy, tuberculosis, or deaths were attributed to ustekinumab. Although 11.4% developed arthralgia[328], this was not noted on active treatment compared to the placebo in the IM-UNITI maintenance trial[323]. 
Statement 104: Loss of response to a biologic agent should be first managed by dose optimization guided by measurement of serum levels, if available, and antidrug antibodies followed by switching to a different drug within class or a different mechanism of action. [77.7]
Loss of response to an anti-TNF may be a primary (no response to induction therapy) or a secondary loss of response. In patients who have primary nonresponse to an anti-TNF, the probability of response to a second agent is low. Switching mechanism may be more successful. Therapeutic drug monitoring has a role, with emerging evidence suggesting that drug levels in primary nonresponders may be lower than in responders, and antidrug antibodies may occur within a few weeks of treatment initiation[406,407].
Secondary loss of response to anti-TNF therapy may be due to immune-mediated neutralizing antibodies to the drug, non-neutralizing, drug-clearing antibodies, or nonimmune-mediated mechanisms. Therapeutic drug monitoring may help in decision-making and prove cost-effective[408,409].
In a prospective study of IBD patients with secondary loss of response to IFX, mucosal healing occurred in half of patients who had their dose increased and was associated with a rise in trough levels[410]. Increasing trough levels of IFX by shortening the infusion interval to six weeks may be as effective as shortening to 4 wk or administering 10 mg/kg dose[411]. A proportion of patients may have detectable drug levels and a low titre of antidrug antibodies[412]. Starting immunomodulator therapy (unless already started) may negate the antibodies and recapture response, particularly with an increase in anti-TNF dose[413]. If the antibody titre is high with a low drug level, a switch possibly in the same class may be appropriate if the patient had responded to this class of therapy. There is a risk of forming antibodies to the next drug in class and switching to another mechanism of action may also be appropriate[414].Another important scenario to consider with loss of response and active disease is the presence of “adequate” drug levels. This implies mechanistic failure relating to the drug and switch to an alternative mechanism of action (“out of class”). 
Statement 105: 5-ASA is not recommended for maintenance of medically induced remission in CD. [77.7]
A Cochrane review found that oral 5-ASA has no efficacy in maintaining clinical remission in CD[415]. Several meta-analyses have reported similar negative findings for both induction and maintenance of remission with 5-ASA[301,302,416,417]. Although some studies have shown possible benefit for sulphasalazine in the induction of clinical remission[306,307], there was no benefit in maintenance and no benefit for 5-ASA for the induction of remission in colonic CD[418]. As such, 5-ASA cannot be recommended for the maintenance of medically induced remission in CD.
Statement 106: Antibiotics are not effective for induction of remission in CD [88.8]
A wide range of antibiotics have been studied in the induction of remission for CD[308]. The precise mechanisms whereby broad-spectrum antibiotics work is uncertain but might include direct immunosuppression (e.g., metronidazole), reduction of bacterial overgrowth, and suppression of a bacteria-induced antigenic stimulus. Metronidazole has not been shown to be effective as primary therapy for luminal inflammatory CD. Ciprofloxacin appears to have similar efficacy to mesalamine in active CD but is not more effective than placebo to induce remission[308,419,420]. Neither of these agents influences mucosal healing in CD[308,419,420].
Statement 107: Budesonide should not be used to maintain remission of CD beyond 6 mo. [77.7]
Six randomized placebo-controlled studies have evaluated the effect of budesonide on maintenance of remission in CD[421-426]. Relapse rates at 12 mo for 3 to 6 mg budesonide ranged from 40% to 74% and were not significantly different from placebo. Subsequent meta-analyses have shown lack of efficacy in maintenance of remission with only slight improvements in mean time to symptom relapse[427-430].These meta-analyses included budesonide doses of 3 mg and 6 mg wherein more adverse events, such as abnormal adrenocorticoid stimulation tests and alteration in bone mineral density, were reported compared with placebo; however changes were lower than those with conventional corticosteroids[427-430]. It is not recommended that budesonide be used for the maintenance of remission of CD beyond 6 mo.

FISTULIZING CD
Statement 108: Drainage of abscesses should be undertaken before treatment of fistulizing CD with biologics. [100] 
Statement 109: Placement of setons increases the efficacy of anti-TNF and should be considered in treating complex perianal fistula. [88.8]
Statement 110: Anti-TNF with and without thiopurines is effective and should be considered in treating complex perianal fistulae in CD. [100]
Statement 111: The addition of antibiotics to anti-TNF is more effective than anti-TNF alone and should be considered in treating complex perianal fistulae. [50] 
Statement 112: Antibiotics may be effective and should be considered in treating simple perianal fistulae. [88.8]
Upon suspicion of an intra-abdominal abscess, abdominopelvic cross-sectional imaging of the abdomen is recommended. Both CT enterography and MR enterography have a diagnostic accuracy greater than 90% for the preoperative diagnosis of abscesses[431]. Preoperative CT guided abscess drainage may lead to a lower rate of postsurgical complications[432]. For smaller abscesses (< 5 mm), surgical drainage is not required.
Asymptomatic simple perianal fistulae do not need specific treatment. Symptomatic simple fistulae are addressed with noncutting setons or fistulotomy. Complex fistulae with or without abscess require seton placement together with medical treatment[433]. The decision on when to remove setons depends on treatment and drainage of any abscess. Surgical advancement flaps may be employed to close simple or complex fistulae in the absence of active infection or inflammation[434,435]. 
Major fistulae (such as gastric-small bowel, proximal small bowel) may be associated with diarrhoea or small intestinal bacterial overgrowth for which surgery or medical therapy may be required. Prior to the initiation of immunosuppressive therapy with either biologics or antimetabolite therapy, complications such as abscesses should be considered using cross-sectional imaging and treated with drainage before initiation of biologic therapy or immunosuppression[436]. High-output fistulae need surgical intervention (proximal bowel diversion, bowel segment resection, or fistula closure). Low-output fistulae may respond to immunomodulator or biologic therapy as monotherapy or as combination treatment; evidence supporting the use of immunomodulation is weak[357].
Proximal diversion (“defunctioning”) to enable rectal and/or perianal healing is required in conjunction with initiation of anti-TNF therapy to promote healing of the perianal disease. A systematic review reported that the long-term success of diverting ostomy is rather low[437]. 
Patients with simple fistulae with no active mucosal involvement in the rectum have good response to fistulotomy or mucosal advancement flap surgery, whilst patients with mucosal involvement are more likely to benefit from seton placement than fistulotomy[433-435]. Setons enable drainage of sepsis and inflammatory fistula tracts; this should be conducted before initiation of biologic therapy and has been associated with a better overall fistula healing and recurrence rate, longer duration of fistula closure, and prevention of repeated abscesses[438-441]. Although other agents such as immunomodulators, VDZ, or anti-TNF-α agents may also be considered in individual circumstances, the weight of the evidence supports IFX[357]. Thiopurines may alleviate symptoms of perianal fistulae but have a slow onset of action and have been shown to be effective for treating fistulizing CD[357]. 
In the ACCENT II (A Crohn’s Disease Clinical Trial Evaluating Infliximab In a New Long-term Treatment Regimen in Patients with Fistulizing Crohn’s Disease) trial, induction response with fistula closure occurred in 69% of patients at 14 wk. Patient randomization to IFX subsequently had a significantly longer median time to loss of response compared to those receiving placebo (> 40 wk vs 14 wk), with 36% of patients with absence of fistula drainage after 54 wk of IFX treatment compared to 19% of placebo patients (P = 0.009)[357]. Higher IFX trough levels may be need for perianal fistulizing disease, with target levels > 10 μg/mL associated with improved outcomes[442].
The efficacy of adalimumab has not been tested in a trial with the primary endpoint of fistula healing. In the CHARM (Crohn’s Trial of the Fully Human Antibody Adalimumab for Remission Maintenance) trial, adalimumab had increased efficacy compared to placebo for closure of abdominal or perianal fistulae as a secondary endpoint[315].
Of 117 patients with draining fistulae at baseline, complete fistula closure at week 56 was seen in 33% of patients on adalimumab as opposed to 13% on placebo (P = 0.016)[315]. 
Furthermore, 90% (28/31) of patients with healed fistulae by week 56 (including those on placebo) maintained healing after a year on open label treatment[443].
In another RCT of 76 patients with active perianal fistulizing disease receiving open label therapy with 24 wk adalimumab combined with either ciprofloxacin 500 mg BD for 12 wk or placebo, after 12 wk the primary endpoint of 50% reduction in draining fistulae was seen in 71% in the combination adalimumab/ciprofloxacin group compared to 47% in the adalimumab/placebo group (P = 0.047)[444]. Notably, at week 24 (12 wk after stopping antibiotic therapy) there was no significant difference between the two groups, suggesting that antibiotics may assist healing but not affect long-term outcome[444].
Antibiotics may heal simple, superficial perianal fistulae and have an adjunctive role in treating perianal sepsis associated with more complex fistulae as discussed above[445-447]. Treatment usually involves metronidazole (10-20 mg/kg/d orally for 4-8 wk) and/or ciprofloxacin (500 mg orally twice daily for 4-8 wk), or levofloxacin (500–750 mg once daily for 4-8 wk) for both fistula and treatment of concurrent mucosal disease. Metronidazole and ciprofloxacin conversely have not demonstrated effective healing for complex perianal fistulae but may improve fistula-related symptoms[448].
Statement 113: Anti-TNF with or without thiopurines may be effective and should be considered in treating enterocutaneous and rectovaginal fistulae in CD. [88.8]
Internal fistulae more challenging to treat and data on the management of enterocutaneous, enterovesical, and rectovaginal fistulae are limited. 
Response to medical therapy (fistulae closure) as reported in a systematic review was complete in 38.3% of rectovaginal fistulae and 65.9% of enterovesical fistulae[449]. In the case of enterovesical fistulae, risk factors for the need for surgery include sigmoid origin, small bowel obstruction, abscess formation, ureteric obstruction, or urinary tract infection[450].
In a study of 47 patients with genital fistulae, antibiotics did not demonstrate efficacy, thiopurines showed 13% complete and 24% partial response, and anti TNF-alpha therapy showed 17% complete and 30% partial response. A third of patients had surgery with 22% showing complete response after first surgery and 39% after reintervention. Overall, fistula closure was achieved in 30% of patients[451].
Current optimal management of rectovaginal fistulae involves use of medical therapy (thiopurine monotherapy or anti-TNF or combination therapy) as first-line treatment. The aim of medical therapy is to heal mucosal inflammation and facilitate surgical intervention. Surgical options for the treatment of rectovaginal fistulae includes fistula excision with interposition of healthy tissue between the rectum and vagina. Active infection must be treated and resolved before attempting repair. Subsequently, a mucosal advancement flap can then be performed. 
Likewise, enterocutaneous or enterovesical fistulae may be treated with immunomodulator therapy or anti-TNF antibodies or both. Prospective trial data are lacking. The fistulae and any associated complications need to be addressed collectively[452,453]. 
Medical therapy has a role in the treatment of a fistula associated with active inflammation but not to treat a postoperative fistula[454]. In the GETAID study of 48 patients with enterocutaneous fistula and 21 postoperative fistulae (within 30 days of surgery, mainly intestinal resections), approximately 33% had multiple tracts, and 25% had high output[455]. 
Of patients receiving anti-TNF therapy, fistula healing occurred in a third, 50% of whom relapsed over a median 3 year follow-up. A third developed an intra-abdominal abscess whilst receiving anti-TNF therapy. Fifty-four percent of patients required surgery. Predictors of poor healing and surgery included complexity (multiple tracts) and associated stenosis[455]. Complex fistulae are associated with adverse outcomes including mortality[455]. Patients with enterocutaneous fistulae need multidisciplinary management decisions.
Among anti-TNF agents, higher quality evidence is available for IFX relative to adalimumab in the setting of nonperianal fistulizing CD. In the ACCENT  II trial that had 25 women with 27 draining rectovaginal fistulae at baseline, fistula closure at week 14 was achieved for 45% of fistulae with IFX induction therapy[357]. IFX maintenance was associated with a longer duration of fistula closure compared to placebo therapy (median 46 wk vs 33 wk). Enterocutaneous fistulae were present in less than 10% of the total number of patients. There has been no RCT of efficacy in fistulizing CD with adalimumab[303].

PREVENTION OF POST-SURGICAL RECURRENCE
Statement 114: Thiopurines may be used to prevent clinical and endoscopic recurrence and are more effective than 5-ASA or placebo. However, they are not effective at preventing severe endoscopic recurrence. [88.8]
Statement 115: In high-risk patients, biologics should be started within 4 wk of surgery in order to prevent postoperative CD. [88.8]
Statement 116: In postoperative CD, IFX can be combined with an immunomodulator to decrease immunogenicity and decrease the loss of response. [66.6]
Up to 50% of patients with CD may require intestinal resection within ten years of diagnosis. The cumulative risk of surgery in patients with CD at one, five and ten years is estimated at 16.3%, 30.3%, and 46.6%, respectively[456]. Surgery is not curative, and a quarter of these patients will need further resection within five years of index surgery[456]. Furthermore, endoscopic recurrence defined by using the Rutgeert’s score occurs in 30%-90% of patients at the neoterminal ileum within 12 mo of surgery and in most patients by five years[457-462]. Several risk factors, such as penetrating disease phenotype, ≥ 2 previous CD-related surgeries and cigarette smoking, may adversely affect postoperative disease course[463-469]. Additional risk factors include perianal disease, extensive small bowel resection a short interval between diagnosis and first surgery (< 10 yrs), and young age of onset (< 30 yrs)[462,470].
Thiopurines have been shown to be effective at maintenance of remission after surgery in the TOPPIC (Trial of Mercaptopurine vs Placebo to Prevent Recurrence of Crohn’s Disease) trial. Clinical or endoscopic recurrence at three years were similar, although a post hoc analysis did find that the mercaptopurine treated group was more likely to achieve endoscopic healing (Rutgeert’s score i0)[471]. In the POCER trial (Postoperative Crohn’s Endoscopic Recurrence Study), thiopurine use was associated with lower endoscopic and clinical recurrence[472]. Thiopurines are slower to act and as such may be more suited to less severe endoscopic recurrence (Rutgeert’s i2)[470,472]. 
In another meta-analysis, thiopurines showed more efficacy than placebo for the prevention of clinical recurrence at one year (mean difference, 8%; 95%CI: 1%–15%; P = 0.021; NNT = 13) and two years (mean difference, 13%; 95%CI: 2%–24%; P = 0.018; NNT = 8) after surgery, and endoscopic recurrence (i2-4) (mean difference, 23%; 95%CI: 9–37%; P = 0.0016; NNT = 4) at one year after surgery[473]. A meta-analysis of five controlled trials showed that they were not more effective than placebo or mesalamine (controls) for preventing clinical recurrence (year 1 RR 0.88; 95%CI: 0.60–1.30; P = 0.53 and year 2 RR 0.76; 95%CI: 0.55–1.05; P = 0.10) but did show more efficacy for the prevention of endoscopic recurrence (year 1 RR 0.71; 95%CI: 0.53–0.94; P = 0.02)[474]. Notably, patients receiving thiopurines had more adverse events leading to drug withdrawal as compared with controls (RR 2.57; 95%CI: 1.47–4.51; P = 0.001)[474].
There is little evidence to support the use of mesalazine in the prevention of postoperative recurrence of CD[470]. A systematic review with meta-analysis showed modest benefit with reduction in clinical recurrence compared to placebo (RR 0.59; 95%CI: 0.43-0.82), but the evidence supporting its use to prevent endoscopic recurrence was subject to imprecision, inconsistency, and publication bias[475].
Antibiotics have the potential to avoid relapse for at least three months after surgery[476]. Metronidazole (20 mg/kg daily) was not well tolerated (23% drop out) during the three month trial and was associated with neuropathic complications, which are dose-related and raise concerns with longer term use[477]. Ornidazole may also be effective but is also limited by significant side-effects (32% drop out during the one year trial treatment)[478]. In a small pilot study, ciprofloxacin did not show much benefit over placebo[479]. Trials with rifaximin are awaited in the postoperative setting, and its gut specificity may carry appeal[480].
Anti-TNF therapy has been shown in several studies to reduce clinical and endoscopic recurrence[470,475,481-483]. A randomized three arm study compared postoperative adalimumab against AZA and 5-ASA with a two year follow-up. Endoscopic recurrence was significantly lower in the adalimumab group (adalimumab 6.3%, AZA 64.7%, 5-ASA 83.3%) and significantly reduced clinical recurrence (12.5%, 64.7%, and 50%, respectively)[484]. The POCER (Postoperative Crohn’s Endoscopic Recurrence Study) trial was a randomized trial that compared an active care model using endoscopic assessment at six months postoperatively with standard care (no colonoscopy at six months)[472]. Patients received metronidazole for three months postoperatively, and those at high risk of recurrence received thiopurines (or adalimumab if intolerant). Treatment was escalated in the active care group if endoscopic recurrence was found at the 6 mo colonoscopy to thiopurine, fortnightly adalimumab with thiopurine, or weekly adalimumab. Endoscopic recurrence at 18 mo was 49% in the active group vs 67% in the standard care group (P = 0.03), and clinical recurrence was 27% and 40%, respectively (P = 0.08)[472].
Two meta-analyses have studied the efficacy of anti-TNF treatments for preventing postoperative CD[476,485]. Van Loo et al[485] demonstrated IFX superiority to placebo in preventing clinical and endoscopic recurrence. A network meta-analysis of 21 controlled trials across 5-ASA, antibiotic, and immunomodulator treatments showed that anti-TNF monotherapy was associated with a reduced risk of clinical relapse (RR 0.04; 95%CI: 0.00–0.14) and endoscopic relapse (RR 0.01; 95%CI: 0.00–0.05) compared with placebo[476]. Anti-TNF monotherapy was the most effective intervention for prevention of postoperative recurrence (clinical relapse RR 0.02–0.20; endoscopic relapse RR 0.005–0.04). On this basis, anti-TNF therapy can be considered first line for patients at high risk for postoperative recurrence and for patients who have tried and failed or are intolerant to thiopurines. It is not known if combination thiopurine with an anti-TNF therapy is more effective than monotherapy, although the combination of IFX and AZA achieves higher response and remission rates and may also prevent immunogenicity to IFX[317].

MANAGEMENT–INTRA-ABDOMINAL ABSCESS
Statement 117: An intra-abdominal abscess should be treated with antibiotics and a drainage procedure, either radiographically or surgical. [77.7]
When an intra-abdominal abscess is suspected, abdominopelvic cross-sectional imaging should be arranged. Both CT enterography and MR enterography have a diagnostic accuracy of greater than 90% for the preoperative detection of abscesses[431]. Preoperative CT guided abscess drainage may lead to a lower rate of postsurgical complications[432]. For smaller abscesses (< 5 mm), surgical drainage is not required.

CONCLUSION
The incidence and prevalence of UC and CD are on the rise worldwide, and their heterogeneity between patients and within individuals over time is striking. The progressive advance in our understanding of the etiopathogenesis coupled with an unprecedented increase in therapeutic options have progressively changed the management towards tailoring evidence-based interventions by clinicians in partnership with patients. 
This guideline was stimulated and supported by the Emirates Gastroenterology and Hepatology Society following an extensive systematic review and a Delphi consensus process provides evidence- and expert opinion-based recommendations. 
Comprehensive up-to-date guidance is provided regarding evaluation of disease severity, appropriate and timely use of different investigations, and choice of appropriate therapy for induction and remission phase in view of the treatment goals, which now aim to treat beyond symptoms to achieve mucosal healing when possible and to minimize intestinal injury and bowel damage with resultant disability.
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