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Background: Biologics against tumor necrosis factor (anti-TNF) have dramatically changed the management of moderate-to-severe ulcerative colitis (UC). In pivotal clinical trials, golimumab showed efficacy as induction and maintenance therapy in anti-TNF naïve UC patients. However, confirmatory data on effectiveness in the real world setting are needed.

Aim: to summarize recent evidence on the effectiveness of golimumab in observational real-world studies.

Methods: A literature search was conducted using Medline, Embase, and congresses databases for English language articles or abstracts on the effectiveness of golimumab published between January 1, 2014 and May 15, 2018. Pooled short-term (6 to 14 weeks) and mid-and long-term (24 to 54 weeks) clinical response and remission rates were calculated.

Results: 24 abstracts were included; of those 8 were published full-text articles and 16 were abstracts from medical conferences. Overall, pooled short-term clinical response and remission rates were 59.3% (range 35-85.5%; 13 studies; 1429 patients) and 35.9% (range 14-51.7%; 9 studies; 666 patients), respectively. Pooled mid-and long-term clinical response and remission rates were 60.3% (range 37.1-89.5%; 4 studies; 356 patients) and 39.2% (range 12-84%; 8 studies; 822 patients), respectively. Conclusions: Results of observational studies confirm that golimumab is an effective therapy for UC in clinical practice.

Introduction

Ulcerative colitis (UC) is one of the main forms of inflammatory bowel disease (IBD). It is a chronic disorder in which inflammation starts in the rectum and can extend proximally to the colon in various extents. [START_REF] Ungaro | Ulcerative colitis[END_REF] Clinically, patients can experience rectal bleeding, bloody diarrhea, abdominal pain, urgency and tenesmus, and it is characterized by periods of flare and remission. UC may present at any age, although the peak age of disease onset is between the third and fourth decade of life. [START_REF] Cosnes | Epidemiology and natural history of inflammatory bowel diseases[END_REF] Given that UC affects mainly patients in working age, it can produce a detrimental effect in work productivity and quality of life. [START_REF] Van Assche | Burden of disease and patient-reported outcomes in patients with moderate to severe ulcerative colitis in the last 12 months -Multicenter European cohort study[END_REF] Prevalence varies widely between geographical regions, with higher rates in North America and Europe (ranging from 43 to 505 per 100000), although incidence and prevalence are also increasing steeply in newly industrialized countries. [START_REF] Ng | Worldwide incidence and prevalence of inflammatory bowel disease in the 21st century: a systematic review of populationbased studies[END_REF] Treatment goals have recently shifted from merely symptomatic control to more objective targets, namely mucosal and histologic healing, which are associated with better disease outcomes. [START_REF] Colombel | Early mucosal healing with infliximab is associated with improved long-term clinical outcomes in ulcerative colitis[END_REF][START_REF] Peyrin-Biroulet | Histologic remission: the ultimate therapeutic goal in ulcerative colitis?[END_REF] Treatment options include conventional therapies, such as oral and rectal 5-aminosalycilate (5-ASA) compounds, thiopurines and corticosteroids. Biologics against tumor necrosis factor (anti-TNF) have been introduced for the treatment of moderate-to-severe UC in the past decades, and changed dramatically the disease management, not only by allowing mucosal healing in a significant number of patients, but also by reducing trends in colectomy rates and hospitalizations. [START_REF] Olivera | Surgical rates in the era of biological therapy: Up, down or unchanged?[END_REF] Currently, there are three anti-TNF agents approved for the treatment of UC: infliximab, adalimumab, and, more recently, golimumab.

Golimumab is a fully human IgG1 kappa monoclonal anti-TNF antibody, approved for the treatment of rheumatoid arthritis, [START_REF] Smolen | Golimumab in patients with active rheumatoid arthritis after treatment with tumour necrosis factor alpha inhibitors (GO-AFTER study): a multicentre, randomised, double-blind, placebo-controlled, phase III trial[END_REF] psoriatic arthritis, [START_REF] Kavanaugh | Golimumab in psoriatic arthritis: one-year clinical efficacy, radiographic, and safety results from a phase III, randomized, placebo-controlled trial[END_REF] ankylosing spondylitis, [START_REF] Inman | Efficacy and safety of golimumab in patients with ankylosing spondylitis: results of a randomized, double-blind, placebo-controlled, phase III trial[END_REF] and juvenile idiopathic arthritis. [START_REF] Brunner | Subcutaneous golimumab for children with active polyarticular-course juvenile idiopathic arthritis: results of a multicentre, double-blind, randomised-withdrawal trial[END_REF] In the phase 3 studies from the PURSUIT program, golimumab also demonstrated efficacy to induce and maintain clinical remission, as well as to induce mucosal healing, in moderately-to-severely active UC. [START_REF] Sandborn | Subcutaneous golimumab maintains clinical response in patients with moderate-to-severe ulcerative colitis[END_REF][START_REF] Sandborn | Subcutaneous Golimumab Induces Clinical Response and Remission in Patients With Moderate-to-Severe Ulcerative Colitis[END_REF] Although the results of these pivotal trials supported the benefit of golimumab in UC, confirmatory data on effectiveness in the real world setting remained eagerly needed, since patients enrolled in clinical trials frequently are not completely representative of those seen in routine clinical practice. In addition, the PURSUIT trials only included biologic naïve patients, and the utility of golimumab in the biologic experienced population remained to be defined in the clinical setting.

The aim of this review is to summarize recent evidence on the effectiveness of golimumab in the real world setting. and "inflammatory bowel disease", outcomes "effectiveness", "persistence", "efficacy" and context "realworld", "real-life" and "clinical practice".

Pooled short-term (6 to 14 weeks) and mid-and long-term (24 to 54 weeks) clinical response and remission rates were calculated.

Literature search results

After literature search 24 abstracts were included; of those 8 were published full-text articles and the 16 were abstracts from medical conferences. Sixteen studies evaluated short-term clinical outcomes (up to week 14), which included a total of 1471 patients (range 21-335). Mid-term and long-term clinical outcomes were evaluated in 10 studies, which included a total of 1055 patients (range 20-335). Objective measures of inflammation [C-reactive protein (CRP) and/or fecal calprotectin and/or mucosal healing] were assessed in 10 studies, which included a total of 687 patients (range 20-190) (Table 1).

Real world prospective studies

In a prospective cohort study, Bosca-Watts et al evaluated short-term effectiveness of golimumab in 33 consecutive UC patients. [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF] They describe a clinical response rate of 69.7% at week 14, and steroid-free clinical remission of 51.5%. Being anti-TNF naïve was the only independent factor associated with response at week 14. [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF] Objective measures of inflammation were also assessed, with a decrease in mean fecal calprotectin value from 300 ug/g at baseline to 170.5 ug/g at week 14; mean CRP levels decreased from 11.9 mg/L at baseline to 3.4 mg/L at week 14. [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF] Detrez et al also evaluated prospectively the short-term effectiveness of golimumab in 21 patients with moderately-to-severely active UC. [START_REF] Detrez | Variability in golimumab exposure: A "real-life" observational study in active ulcerative colitis[END_REF] Overall, clinical response at week 14 was seen in 48% of patients, whereas clinical remission was achieved in 14%. Mucosal healing was present in 28% of patients.

Previous exposure to other anti-TNF agents negatively affected response rates, with a response rate of 64% in anti-TNF naïve patients, and 30% in anti-TNF experienced patients. Notably, serum golimumab and anti-golimumab antibodies assays were developed. Serum golimumab concentrations were significantly higher in responders versus non-responders. [START_REF] Detrez | Variability in golimumab exposure: A "real-life" observational study in active ulcerative colitis[END_REF] Renna et al reported a series of 40 patients with moderate to severe UC treated with adalimumab (n=21) and golimumab (n=19). [START_REF] Renna | Letter: a prospective real life comparison of the efficacy of adalimumab vs. golimumab in moderate to severe ulcerative colitis[END_REF] At week 8, there were no statistically significant differences between both groups in clinical remission (golimumab 31.5% versus adalimumab 43%, p=0.46). When stratified according to previous anti-TNF exposure, there were again no statistically significant differences (golimumab naïve 40% versus adalimumab naïve 50%, p=0.7; golimumab non-naïve 28% versus adalimumab non-naïve 28%). After univariate analysis, older age was the only factor associated with a higher 8-week clinical remission rate. [START_REF] Renna | Letter: a prospective real life comparison of the efficacy of adalimumab vs. golimumab in moderate to severe ulcerative colitis[END_REF] In a multicenter prospective study, Tursi et al enrolled 93 consecutive UC patients who received golimumab. [START_REF] Tursi | Effectiveness and safety of golimumab in treating outpatient ulcerative colitis: A real-life prospective, multicentre, observational study in primary inflammatory bowel diseases centers[END_REF] At 6 months, clinical response was achieved in 64.5% of patients, and clinical remission in 36.5%, but only 53% of those patients reached corticosteroid-free remission. Regarding objective measures of inflammation, mucosal healing was obtained in 19.3% of patients, and CRP and fecal calprotectin both decreased significantly during follow-up (p<0.001). [START_REF] Tursi | Effectiveness and safety of golimumab in treating outpatient ulcerative colitis: A real-life prospective, multicentre, observational study in primary inflammatory bowel diseases centers[END_REF] A large multicenter prospective study from 21 centers in southern Italy included 190 UC patients treated with golimumab, 66% of whom were anti-TNF naïve and 142 completed at least 3 months of treatment. [START_REF] Bossa | P621 Efficacy and safety of golimumab in ulcerative colitis. Preliminary data from a multicenter Italian study[END_REF] Three-month clinical response and clinical remission were 60% and 39%, respectively. Mucosal healing was achieved in 53% of patients. Complete discontinuation of corticosteroids was seen in 79% of responders. After multivariate analysis, factors associated with response were anti-TNF naïve status and total Mayo Score at initiation of therapy. [START_REF] Bossa | P621 Efficacy and safety of golimumab in ulcerative colitis. Preliminary data from a multicenter Italian study[END_REF] In a study carried out in all centers from Sicily, Italy, the real-life effectiveness of different biologic therapies in IBD was evaluated. [START_REF] Orlando | P412 The Sicilian network of biological therapy in inflammatory bowel disease: preliminary data on efficacy[END_REF] Three hundred and thirty-five UC patients were included, with higher proportion of biologic-naïve patients among those who received infliximab versus those who received golimumab and adalimumab (91.6% vs. 44.1% vs. 55.4%, p<0.001). At week 12, clinical response or remission was higher for infliximab compared with golimumab (71.8% vs. 56.6%, p=0.034), but this difference was lost when patients were stratified in biologic-naïve and biologic-experienced. At week 52, clinical response or remission rate was higher for infliximab compared to golimumab (58.2% vs. 38.2%, p=0.039) and adalimumab (58.2% vs. 33.9%, p=0.002), although this difference was significant only in biologic-naïve patients. [START_REF] Orlando | P412 The Sicilian network of biological therapy in inflammatory bowel disease: preliminary data on efficacy[END_REF] Orlandini et al presented a cohort study that included 59 UC patients treated at two centers in central Italy; approximately half of them were anti-TNF experienced. [START_REF] Orlandini | Clinical efficacy and safety of golimumab in biologic naïve and experienced patients with active ulcerative colitis nonresponder or intolerant to conventional therapies[END_REF] At week 12, 48% of patients presented clinical response, with no significant difference between anti-TNF naïve and experienced groups. Median duration of treatment with golimumab was 7 months (IQR 4 -14). [START_REF] Orlandini | Clinical efficacy and safety of golimumab in biologic naïve and experienced patients with active ulcerative colitis nonresponder or intolerant to conventional therapies[END_REF] Berends et al presented a prospective study carried out in the Netherlands that evaluated effectiveness of golimumab in moderate-to-severe UC in a real life setting. [START_REF] Berends | P690 Clinical and endoscopic outcomes of one year golimumab treatment in patients with active ulcerative colitis: A real-life observational study[END_REF] Twenty patients were enrolled; short-term (between week 8 and 10) endoscopic response was seen in 63% of them. After 54 weeks, almost half of the patients lost clinical response during maintenance therapy after a median of 18 weeks. The other half of the patients continued treatment with golimumab after 1 year, and clinical remission was achieved in 66% of them, whereas endoscopic remission was seen in 60%. [START_REF] Berends | P690 Clinical and endoscopic outcomes of one year golimumab treatment in patients with active ulcerative colitis: A real-life observational study[END_REF] Armuzzi et al recently reported an interim analysis of a prospective multicenter study on the short and long-term effectiveness and impact on quality of life of golimumab in UC. [START_REF] Armuzzi | P762 GO-CARE: A prospective multi-centre observational study of golimumab effectiveness and quality of life in a real-life UC patient population in Italy[END_REF] They included 83 and 38 patients who completed 8 and 32 weeks of treatment, respectively. Less than one third were anti-TNF experienced, and most of them had moderate disease activity. At week 32, 89.5% were in sustained clinical response and 84.2% were in clinical remission. [START_REF] Armuzzi | P762 GO-CARE: A prospective multi-centre observational study of golimumab effectiveness and quality of life in a real-life UC patient population in Italy[END_REF] Additionally, significant increases in the inflammatory bowel disease questionnaire (IBDQ) scores from baseline to week 8 and week 32 were seen, as well as a significant decrease in median CRP levels. [START_REF] Armuzzi | P762 GO-CARE: A prospective multi-centre observational study of golimumab effectiveness and quality of life in a real-life UC patient population in Italy[END_REF] Concomitant treatment with oral 5-ASA was associated with significant improvement in quality of life. Similarly, in an interim analysis of a German prospective study evaluating work productivity and quality of life of 203 golimumab-treated UC patients,, significant improvements in all WPAI (work productivity activity impairment questionnaire) subscores and IBDQ scores were seen after 12 months. [START_REF] Teich | P558 Golimumab improves patient-reported work productivity and activity impairment in patients with ulcerative colitis: Interim results from a non-interventional trial in Germany[END_REF] Eriksson et al recently reported an interim analysis of a prospective cohort study from Sweden, evaluating the effectiveness of golimumab in the real-life setting. [START_REF] Eriksson | P595 Clinical effectiveness of golimumab: Interim analysis of the observational study of patients with ulcerative colitis on golimumab in the Swedish National Quality Registry for IBD-GO-SWIBREG[END_REF] Fifty patients were included, most of them (70%) being anti-TNF experienced. At week 12, 74% were still on treatment with golimumab, and clinical response and clinical remission were seen in 35% and 22% of them, respectively. Median fecal calprotectin levels showed a significant decrease compared with baseline (710 ug/g to 390 ug/g at week 12, p=0.02). Quality of life, as measured by the short health scale score, was also significantly improved compared with baseline. [START_REF] Eriksson | P595 Clinical effectiveness of golimumab: Interim analysis of the observational study of patients with ulcerative colitis on golimumab in the Swedish National Quality Registry for IBD-GO-SWIBREG[END_REF] In a single-center, prospective study, Girardin et al evaluated effectiveness of golimumab in 34 consecutive UC patients. [START_REF] Girardin | 3 EFFECTIVENESS OF GOLIMUMAB IN REAL LIFE -A SINGLE CENTER PROSPECTIVE STUDY[END_REF] After induction, clinical response was achieved in 58% of patients, with a significantly higher rate in patients who were anti-TNF naïve or previously intolerant to other anti-TNF. Moreover, after induction, a decrease in median fecal calprotectin level was seen in these clinical responders. After 6 months of treatment, 44% (15/34) of patients were still in clinical remission. [START_REF] Girardin | 3 EFFECTIVENESS OF GOLIMUMAB IN REAL LIFE -A SINGLE CENTER PROSPECTIVE STUDY[END_REF] Overall, in these prospective studies, golimumab was efficacious for inducing short-term clinical response and remission in 53.8% (range 35-69.7%) and 31.6% (range 14-51.7%) of patients, respectively. Midand long-term clinical response and remission rates were 60% (range 50-89.5%) and 45.3% (range 30-84%), respectively.

Real world retrospective studies

In a small retrospective study including 23 UC patients, Castro-Laria et al described their initial experience with golimumab. [START_REF] Castro-Laria | Initial experience with golimumab in clinical practice for ulcerative colitis[END_REF] After a mean duration of treatment of 14.3 weeks (range 3-36 months), clinical response was seen in 85.5% and 75% of anti-TNF naïve and experienced patients, respectively.

Corticosteroid withdrawal was possible in 74% of cases. [START_REF] Castro-Laria | Initial experience with golimumab in clinical practice for ulcerative colitis[END_REF] In a large multicenter retrospective study, Taxonera et al evaluated 142 patients with moderate-to-severe UC under golimumab. [START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF] At week 8, clinical response and clinical remission rates were 65% and 32%, respectively. Response rate for golimumab varied according to the line of therapy: 75% as first line anti-TNF agent, 70% as second-line, and 50% as third-line (p=0.007). After a median follow-up of 12 months, 57.7% maintained sustained clinical benefit, and 42.2% had golimumab failure, defined as discontinuation of the drug due to intolerance or absence/loss of response). [START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF] O'Connell et al reported a large retrospective real-world study evaluating effectiveness and safety of golimumab as induction and maintenance therapy for UC in six centers in Ireland. [START_REF] O'connell | Golimumab effectiveness and safety in clinical practice for moderately active ulcerative colitis[END_REF] Seventy-two consecutive patients were included, 64% of them were anti-TNF naïve. The clinical response rate at month 3 and the corticosteroid-free clinical remission at month 6 were 55% and 39%, respectively. Median time to golimumab discontinuation was 18.7 months (CI95% 9.2-28.1). A CRP-level higher than 5 mg/l at baseline was associated with failure to achieve 6-month corticosteroid-free remission and a shorter time to golimumab discontinuation. [START_REF] O'connell | Golimumab effectiveness and safety in clinical practice for moderately active ulcerative colitis[END_REF] In a large retrospective nationwide cohort from Canada, Bressler et al evaluated treatment persistence of golimumab in 136 UC patients. [START_REF] Bressler | P583. Real-world use and effectiveness of golimumab for ulcerative colitis in Canada[END_REF] After 1 year, persistence rate of golimumab was 63%, and the median time to golimumab discontinuation was 530 days, with no significant differences between anti-TNF naïve and experienced patients (550 versus 530 days, p>0.05). [START_REF] Bressler | P583. Real-world use and effectiveness of golimumab for ulcerative colitis in Canada[END_REF] Biscaglia et al evaluated treatment persistence and efficacy of golimumab in a retrospective multicenter cohort study across 8 different Italian centers. [START_REF] Biscaglia | P613 Predictors of treatment persistence in ulcerative colitis patients treated with golimumab: A multicentre cohort study[END_REF] One hundred seventy-two UC patients were included, with approximately half of them being biologic-naïve. Median time-to-discontinuation was 15 months, and clinical efficacy was seen in 52% of patients at week 12. After multivariate analysis, variables associated with treatment persistence were lower Mayo endoscopic score at baseline (OR 0.62, CI95% 0.52-0.76, p<0.001), and the absence of previous exposure to infliximab (OR 0.41, CI95% 0.20-0.86, p=0.01). [START_REF] Biscaglia | P613 Predictors of treatment persistence in ulcerative colitis patients treated with golimumab: A multicentre cohort study[END_REF] A single center study from Italy, evaluated corticosteroid-free clinical remission in UC patients treated with infliximab (n=25), adalimumab (n=25), golimumab (n=24), and vedolizumab (n=26) after their sequential regulatory approval. [START_REF] Cassinotti | P702 Head-to-head comparison of biological drugs in the treatment of ulcerative colitis: Suggestions from a real-life, inception cohort, single-centre study on consecutive post-marketing treatments[END_REF] Corticosteroid-free clinical remission rates at week-6, -14 and -54 were 40%, 28%, 32% for infliximab, 24%, 32%, 36% for adalimumab, 33%, 50%, 12% for golimumab, and 46%, 50%, 26% for vedolizumab, respectively, with no statistically significant differences between them. [START_REF] Cassinotti | P702 Head-to-head comparison of biological drugs in the treatment of ulcerative colitis: Suggestions from a real-life, inception cohort, single-centre study on consecutive post-marketing treatments[END_REF] A retrospective multicenter study evaluated outcomes of UC patients unresponsive, intolerant, or with a secondary loss of response to adalimumab and golimumab, in whom therapy was switched to infliximab. [START_REF] Viola | 2 OUTCOME IN ULCERATIVE COLITIS AFTER SWITCH FROM SUBCUTANEOUS ANTI-TNF TO INTRAVENOUS ANTI-TNF: A MULTICENTRE STUDY[END_REF] Seventy-six patients were included (50% started adalimumab, 50% started golimumab).

The majority of patients had primary non-response to the first-line biologic as indication for switching to infliximab. Clinical response at 3, 6 and 12 months was seen in 65%, 48% and 36% of patients, respectively. Clinical remission at 3, 6, and 12 months was reached in 36%, 34%, and 30% of patients, respectively. Endoscopic evaluation was performed in 63 patients, and mucosal healing was achieved in 13/63 patients (20%). Although subcutaneous anti-TNF drugs are frequently used as second-line agent, the results of this study suggest that the clinical outcomes of second-line therapy with intravenous infliximab may be superior than those seen with second-line therapy with golimumab or adalimumab. [START_REF] Viola | 2 OUTCOME IN ULCERATIVE COLITIS AFTER SWITCH FROM SUBCUTANEOUS ANTI-TNF TO INTRAVENOUS ANTI-TNF: A MULTICENTRE STUDY[END_REF] Overall, in retrospective studies, golimumab was efficacious for inducing short-term clinical response and remission in 65.7% (range 52-85.5%) and 41% (range 32-50%) of patients, respectively. Mid-and longterm clinical outcomes were assessed in only two studies. In one study corticosteroid-free remission was 14% at week 54, and in another study sustained clinical benefit was 57.7% after a median follow-up of 12 months.

Real world phase 4 post-marketing studies GO-COLITIS is a post-marketing study carried out in the United Kingdom, including 205 anti-TNF naïve patients with moderate-to-severe UC receiving induction and maintenance therapy with golimumab. At week 6, clinical response rate was 68.8%, and clinical remission rate was 38.5%. [START_REF] Probert | Efficacy and safety of golimumab induction for moderate-to-severe ulcerative colitis in the United Kingdom: results from the GO-COLITIS study[END_REF] During the induction period, patients experienced significant improvements in disease-specific quality of life, including bowel symptoms, emotional function, systemic symptoms, and social function. [START_REF] Irving | Patient-reported quality of life during golimumab induction for moderate-to-severe ulcerative colitis in the United Kingdom: results from the GO-COLITIS study[END_REF] Of those patients who achieved clinical response at week 6, 37.1% maintained clinical remission at week 54, and 30% were on clinical remission at this time point. Similar to the induction period, significant improvements were seen in quality of life after 54 weeks of treatment. [START_REF] Gaya | GO-COLITIS: Efficacy and Quality of Life During Golimumab Maintenance in UK Patients with Moderate to Severe Ulcerative Colitis[END_REF] All patients who continued treatment with golimumab between week 54 and 66 maintained response, whereas 13% of patients who discontinued golimumab treatment at week 54 presented early relapse (i.e. relapse within 12 weeks of stopping golimumab treatment). [START_REF] Hamlin | Early Relapse of Ulcerative Colitis after Discontinuation of Treatment in Patients Responding to Golimumab[END_REF] GORE-UC is another, observational, multicenter, post-marketing study from Italy studying the effectiveness of golimumab in the real life setting. [START_REF] Pugliese | 10 REAL-LIFE STUDY (GORE-UC) EVALUATING THE EFFECTIVENESS OF GOLIMUMAB[END_REF] The study includes a retrospective part, terminated in December 2016, and an ongoing prospective part. Results from an interim analysis have recently been presented. One hundred fifty-four UC patients were included, more than half were anti-TNF experienced, and most had pancolitis (61%) with severe endoscopic activity (57.8%). After a median follow-up on golimumab maintenance therapy of 44 weeks (range 4-130), persistence rate was 48.7%, with no significant differences when stratifying patients according to previous anti-TNF exposure. Persistence rates were higher when only looking at patients that completed week 8 and 14 of treatment (54% and 62.5%, respectively). [START_REF] Pugliese | 10 REAL-LIFE STUDY (GORE-UC) EVALUATING THE EFFECTIVENESS OF GOLIMUMAB[END_REF] In the BE-SMART real life cohort, 91 UC patients treated with golimumab were evaluated; most of them were anti-TNF naïve (87%). [START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] Primary endpoint was corticosteroid-free golimumab continuation at week 26, which was seen in 41% of patients. Short-term mucosal healing at week 14 was achieved in 40% of patients, but was only assessed in 60% of participants. Mucosal healing at week 14 was predictive of corticosteroid-free golimumab continuation at week 26 (p=0.002) and week 52 (p<0.001), as well as the therapeutic intervention-free survival (p=0.026) and discontinuation-free survival (p=0.002) after a median follow-up of 36 weeks (IQR 12-106). [START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] Concomitant use of immunosuppressants, drug optimization, persistence, and colectomy rates Most of the studies reported the concomitant use of immunosuppressants with golimumab; [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF][START_REF] Detrez | Variability in golimumab exposure: A "real-life" observational study in active ulcerative colitis[END_REF][START_REF] Tursi | Effectiveness and safety of golimumab in treating outpatient ulcerative colitis: A real-life prospective, multicentre, observational study in primary inflammatory bowel diseases centers[END_REF][START_REF] Bossa | P621 Efficacy and safety of golimumab in ulcerative colitis. Preliminary data from a multicenter Italian study[END_REF][START_REF] Orlandini | Clinical efficacy and safety of golimumab in biologic naïve and experienced patients with active ulcerative colitis nonresponder or intolerant to conventional therapies[END_REF][START_REF] Armuzzi | P762 GO-CARE: A prospective multi-centre observational study of golimumab effectiveness and quality of life in a real-life UC patient population in Italy[END_REF][START_REF] Eriksson | P595 Clinical effectiveness of golimumab: Interim analysis of the observational study of patients with ulcerative colitis on golimumab in the Swedish National Quality Registry for IBD-GO-SWIBREG[END_REF][START_REF] Castro-Laria | Initial experience with golimumab in clinical practice for ulcerative colitis[END_REF][START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF][START_REF] O'connell | Golimumab effectiveness and safety in clinical practice for moderately active ulcerative colitis[END_REF][START_REF] Biscaglia | P613 Predictors of treatment persistence in ulcerative colitis patients treated with golimumab: A multicentre cohort study[END_REF][START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] with a cumulative rate of 28.5% (range 6.7%-56.4%) (Table 1).

Data on dose optimization was reported in five studies. [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF][START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF][START_REF] O'connell | Golimumab effectiveness and safety in clinical practice for moderately active ulcerative colitis[END_REF][START_REF] Bressler | P583. Real-world use and effectiveness of golimumab for ulcerative colitis in Canada[END_REF][START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] Bressler et al reported that golimumab dose optimization occurred in only 3.6% of patients. [START_REF] Bressler | P583. Real-world use and effectiveness of golimumab for ulcerative colitis in Canada[END_REF] Bosca-Watts et al reported dose optimization requirement in 9 out of 33 patients (27.3%) during the 14 weeks of follow-up, 4 patients reduced the interval every 2 weeks, whereas 5 patients increased the dose from 50 mg to 100 mg every 4 weeks. [START_REF] Bosca-Watts | Short-term effectiveness of golimumab for ulcerative colitis: Observational multicenter study[END_REF] In the study by O'Connell et al, 31 out of 72 patients (43%) required dose optimization during follow-up, with a median optimization-free survival of 6.5 months. Forty-one percent of patients underwent a dose increase, whereas 59% shortened the dose interval. [START_REF] O'connell | Golimumab effectiveness and safety in clinical practice for moderately active ulcerative colitis[END_REF] Taxonera et al reported that 50 out of 114 experienced secondary loss of response, which led to drug optimization 31 patients (62%) and discontinuation in 19 patients (38%). Median time to optimization was 5 months, and in 90.3% of cases golimumab dose was increased from 50 mg to 100 mg every 4 weeks. [START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF] Bossuyt et al reported that 8 out of 37 patients (21.6%) that continued on treatment with golimumab at week 26, needed drug optimization. [START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] Although several studies reported drug survival at various time points, only a few evaluated golimumab persistence at 1 year or beyond. Bressler et al reported that 63% of patients remained on therapy after 1 year, with a median time to discontinuation of 530 days. [START_REF] Bressler | P583. Real-world use and effectiveness of golimumab for ulcerative colitis in Canada[END_REF] In the study by Taxonera et al, a median time to golimumab discontinuation of 4.7 months (IQR 3-8) was seen, and drug persistence at week 52 and week 104 was 62.6% and 38%, respectively. [START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF] Berends et al, reported that 6 out 19 patients (31.6%) initially enrolled, continued golimumab treatment at 1 year. [START_REF] Berends | P690 Clinical and endoscopic outcomes of one year golimumab treatment in patients with active ulcerative colitis: A real-life observational study[END_REF] Six studies reported wide ranging colectomy rates at various time points. Detrez et al reported that 5 out of 21 patients (23.8%) needed colectomy within 1 year after the first golimumab injection, [START_REF] Detrez | Variability in golimumab exposure: A "real-life" observational study in active ulcerative colitis[END_REF] whereas in the study by Tursi et al colectomy occurred in only 1 patient our of 91 (1.1%) during the 6 months period of the study. [START_REF] Tursi | Effectiveness and safety of golimumab in treating outpatient ulcerative colitis: A real-life prospective, multicentre, observational study in primary inflammatory bowel diseases centers[END_REF] Bessuyt et al reported a colectomy rate of 3.2% (3 out of 91 patients) within the first year of treatment. [START_REF] Bossuyt | Early Mucosal Healing Predicts Favorable Outcomes in Patients With Moderate to Severe Ulcerative Colitis Treated With Golimumab: Data From the Real-life BE-SMART Cohort[END_REF] In the study by Bossa et al, 10 out of 190 patients (5.2%) required colectomy during the first year of treatment, importantly 7 of them where initially anti-TNF experienced. [START_REF] Bossa | P621 Efficacy and safety of golimumab in ulcerative colitis. Preliminary data from a multicenter Italian study[END_REF] Orlandini et al reported a colectomy rate of 22% (13/59 patients) after 2 years of follow up, which was numerically higher in anti-TNF experienced patients (31% versus 11%). [START_REF] Orlandini | Clinical efficacy and safety of golimumab in biologic naïve and experienced patients with active ulcerative colitis nonresponder or intolerant to conventional therapies[END_REF] Taxonera et al found that 10.6% patients (15/142) needed colectomy after a median time of 4 months, surgery rate was significantly lower in anti-TNF naïve patients compared to those previously exposed to 1 or more than 1 anti-TNF agents (1.7%, 12.1%, and 19.2%, respectively). [START_REF] Taxonera | Clinical Outcomes of Golimumab as First, Second or Third Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative Colitis[END_REF] 

Conclusion

The efficacy of golimumab as induction and maintenance therapy in moderate-to-severe UC has been demonstrated in the phase 3 PURSUIT randomized controlled trials. [START_REF] Sandborn | Subcutaneous golimumab maintains clinical response in patients with moderate-to-severe ulcerative colitis[END_REF][START_REF] Sandborn | Subcutaneous Golimumab Induces Clinical Response and Remission in Patients With Moderate-to-Severe Ulcerative Colitis[END_REF] In the induction study, the primary outcome of week-6 clinical response was achieved in 51% of patients in the golimumab arm (200/100 mg induction dose) compared to 30% of patients in the placebo arm (p ≤ 0.0001). [START_REF] Sandborn | Subcutaneous Golimumab Induces Clinical Response and Remission in Patients With Moderate-to-Severe Ulcerative Colitis[END_REF] Key secondary outcomes, week-6 clinical remission and mucosal healing, were also significantly higher in the golimumab arms than in the placebo arms [17.8% versus 6.4% (p<0.0001), and 42.3% versus 28.7% (p=0.0014), respectively]. [START_REF] Sandborn | Subcutaneous Golimumab Induces Clinical Response and Remission in Patients With Moderate-to-Severe Ulcerative Colitis[END_REF] In the maintenance study used a complex design, which consisted of monthly clinical assessments in order to ensure clinical response and the full Mayo Clinic score (including the endoscopic subscore) at week 30 and week 54. Week-54 clinical response was maintained in 47.0% of patients in the golimumab 50 mg arm, 49.7% of patients in the golimumab 100 mg arm, and 31.2% of patients in the placebo arm (p=0.010 and p <0.001, respectively). [START_REF] Sandborn | Subcutaneous golimumab maintains clinical response in patients with moderate-to-severe ulcerative colitis[END_REF] Clinical remission and mucosal healing at both week-30 and week-54 were again significantly higher in the golimumab arms 50 mg and 100 mg than in the placebo arms [23.2% versus 27.8% versus 15.6%, and 41.7%% versus 42.4% versus 26.6%, respectively]. [START_REF] Sandborn | Subcutaneous golimumab maintains clinical response in patients with moderate-to-severe ulcerative colitis[END_REF] Hence, induction treatment with golimumab consists of two subcutaneous injections of 200 mg and 100 mg at week 0 and week 2, respectively. As maintenance treatment, the European Medicines Agency (EMA) advices to use 50 mg or 100 mg of golimumab every 4 weeks in patients with a body weight of less than 80 kg or more than 80 kg, respectively. If national guidelines allow, golimumab dosing could be intensified in cases of persistent disease activity or loss of response. [START_REF] Löwenberg | Golimumab for the treatment of ulcerative colitis[END_REF] Studies that evaluate effectiveness in the real world setting are relevant to confirm the clinical benefit of a given drug and endorse its use, since patients enrolled in randomized controlled trials are highly selected, and not always representative of those seen in routine clinical practice. Moreover, real world data on the effectiveness of infliximab and adalimumab have shown better results in clinical practice compared with randomized controlled trials results. [START_REF] Sandborn | Comparison of realworld outcomes of adalimumab and infliximab for patients with ulcerative colitis in the United States[END_REF][START_REF] García-Bosch | Observational study on the efficacy of adalimumab for the treatment of ulcerative colitis and predictors of outcome[END_REF] The pivotal trials with golimumab only included anti-TNF naïve patients, however golimumab was the last anti-TNF to be approved in UC, and a considerable number of patients seen in clinical practice were previously exposed to infliximab and/or adalimumab.

Overall, the clinical outcomes of observational studies are numerically similar than those seen in the PURSUIT trials, but taking into account that they included a mixed anti-TNF naïve and experienced population. Most of the studies evaluated short-term clinical outcomes (between week 6 and 14), in which clinical response ranged between 35% and 85.5%, and clinical remission between 14% and 51.5%.

Pooled short-term clinical response and remission rates were 59.3% and 35.9%, respectively (Figure 1). Some studies also evaluated mid-term and long-term clinical outcomes at 6 or 12 months, in which clinical remission ranged widely between 12% and 84.2%. Pooled mid-and long-term clinical response and remission rates were 60.3% and 39.2%, respectively (Figure 1). Given the wide range of results, these data should be interpreted with caution, and this heterogeneity could be explained by several factors.

Firstly, although most of the studies reported mid-and long-term outcomes using an intention-to-treat analysis, some studies used an initial-responder analysis (table 1). Secondly, considering that all studies were carried out in the real life setting, selection of patients in referral and non-referral centers could also explain in part heterogeneity of results. Finally, definition on clinical outcomes, time point at which they were measured, as well as follow-up time, varied considerably between studies, limiting the ability to make direct comparisons. Notably, many studies from Italy were identified and included, which might have led to duplication and bias. However, most of the studies were prospective and from different regions of the country. Some studies have evaluated objective outcomes like CRP and fecal calprotectin levels, in which golimumab treatment induced a significant decrease. However, an important limitation of most of the evaluated studies is the lack of endoscopic outcomes, since mucosal healing was only assessed in four studies. STRIDE consensus endorses the use of clinical (patient reported outcomes) and endoscopic outcomes as therapeutic goals in clinical practice. [START_REF] Peyrin-Biroulet | Selecting Therapeutic Targets in Inflammatory Bowel Disease (STRIDE): Determining Therapeutic Goals for Treat-to-Target[END_REF] In the few studies that evaluated endoscopy as outcomes measures, mucosal healing ranged widely between 19.3% and 53%.

Notably, safety was also evaluated in some of the studies, with no new safety signals detected in routine clinical practice. Nevertheless, these studies are underpowered and follow-up is usually too short to detect relatively infrequent adverse events. Hence, large post-marketing registries to evaluate the incidence of rare and serious adverse events, such as the currently ongoing I-CARE trial (NCT02377258), are warranted.

In conclusion, the results seen in observational real world studies confirm golimumab as an effective therapy for UC patients in daily practice. As seen with other biologics, anti-TNF naïve patient seem to respond better to golimumab treatment, but golimumab also retains some effectiveness in anti-TNF experienced population. Golimumab seems a reasonable choice as first line anti-TNF in moderate to severe UC (outside the context of acute severe UC) but also in biologic experienced patients with other associated indications for anti-TNF therapy, such as extraintestinal manifestations.
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MethodsA

  literature search was conducted using Medline and Embase for English language articles on the effectiveness of golimumab published between January 1, 2014 and May 15, 2018. We also reviewed the European Crohn's and Colitis Organization (ECCO) Congress (2014-2018), the United European Gastroenterology (UEG) Week Congress (2014-2018), the Digestive Disease Week (DDW) Congress (2016-2018) and the Italian Federation of Societies of Digestive Diseases (FISMAD) Congress (2016-2018) annual congresses databases. The search terms included the disease of interest "ulcerative colitis"

Figure 1 :

 1 Figure 1: Pooled response rates. Panel A) pooled short-term (6 to 14 weeks) clinical response and remission rates. Panel B) pooled mid-and long-term (24 to 54 weeks) clinical response and remission rates.
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 1 Outcomes in observational real world studies with golimumab in ulcerative colitis.

Table 1 :

 1 Outcomes in observational real world studies with golimumab in ulcerative colitis

	Study	Study design	Country	Number of patients	Studied population	Follow up	Short-term clinical	Mid-and Long-term	Objective
							outcomes	clinical outcomes	measurements
	Bosca-	Multicenter prospective cohort Spain	33	27.3% anti-TNF naïve	14 weeks	W14 clinical response:	-	Mean FCP:
	Watts et				(9/33)		69.7% (anti-TNF naïve:		Baseline: 300 ug/g
	al. 13				72.7% anti-TNF		66.7%)		W14: 170.5 ug/g
					experienced (24/33;		W14 clinical remission:		Mean CRP:
					16/24 >1 anti-TNF		51.7%		Baseline: 11.9
					agent)				mg/dL
									W14: 3.4 mg/dL
					Concomitant IS: 36.6%				
	Detrez et	Single center prospective	Belgium	21	52% anti-TNF naïve	14 weeks	W14 clinical response:	-	W14 mucosal healing:
	al. 14	cohort			(11/21)		48%		28%
					48% anti-TNF		W14 clinical remission:		
					experienced (10/21)		14%		
					Concomitant IS: 21%				
	Renna et	Single center prospective	Italy	40 (19 treated with	26.3% anti-TNF naïve	8 weeks	W8 clinical remission:	-	-
	al. 15	cohort		golimumab)	(5/19)		31.5 (anti-TNF naïve		
					73.7% anti-TNF		40%, anti-TNF		
					experienced (14/19;		experienced: 28%)		
					5/14 >1 anti-TNF				
					agent)				
	Tursi et	Multicenter prospective cohort Italy	93	88.8% anti-TNF naïve	26 weeks	W12 clinical response:	W26 clinical response:	W26 mucosal healing:
	al. 16				(84/93)		77.4%	64.5%	19.3%
					11.2% anti-TNF		W12 clinical remission:	W26 clinical remission:	
					experienced (9/93)		44.1%	36.5% (47% on	
								steroids)	
					Concomitant IS: 16.1%				
	O'Connell	Multicenter retrospective	Ireland	72	64% anti-TNF naïve	Median 8.7 months	W12 clinical response:	W24 CS-free clinical	Median CRP:
	et al. 17	cohort			(46/72)	(range 0.4-39.2)	55%	remission: 39% (anti-	Baseline: 3.5 mg/dL
					36% anti-TNF			TNF naïve: 42%; 1	W12: 2.2 mg/dL
					experienced (26/72;			previous anti-TNF:	
					8/26 >1 anti-TNF			40%; 2 previous anti-	
					agent)			TNF: 17%)	
					Concomitant IS: 44%				
	Bossa et	Multicenter prospective cohort Italy	190	65.7% anti-TNF naïve	12 weeks	W12 clinical response:	-	W12 mucosal healing:
	al. 18				(125/190)		60%		53%
					34.3% anti-TNF		W12 clinical remission:		
					experienced (65/190;		39%		
					19/65 >1 anti-TNF				
					agent)				
					Concomitant IS: 11.6%				
	Orlando et	Multicenter prospective cohort Italy	335 UC patients	55.4% biologic-naïve	52 weeks	W12 clinical response:	W52 clinical remission:	-
	al. 19			treated with biologics	44.6% biologic-		56.6%	38.2%	
					experienced				
	Orlandini	Multicenter prospective cohort Italy	59	45.7% biologic-naïve	12 weeks	W12 clinical response:	-	-
	et al. 20				(27/59)		48% (anti-TNF naïve		
					54.3% biologic-		58%, anti-TNF		
					experienced (32/59)		experienced: 40%)		

W: week. TNF: tumor necrosis factor. IS: immunosuppressant. CS: corticosteroids. CRP: C-reactive protein. FCP: fecal calprotectin. NA: not available. IQR: interquartile range
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