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Systematic review: steroid withdrawal in anti-TNF-treated patients with inflammatory bowel

disease.

Introduction

Crohn's Disease (CD) and Ulcerative Colitis (UC) are chronic inflammatory disorders (IBD) of the gastrointestinal tract characterized by periods of remission and flare-ups. Management of IBD aims to induce rapid and sustained disease remission. In current guidelines a step-up approach is advised, starting with the least effective and simultaneously least toxic medication. [START_REF] Travis | European evidence based consensus on the diagnosis and management of Crohn's disease: current management[END_REF][START_REF] Travis | European evidence-based consensus on the management of ulcerative colitis: current management[END_REF][START_REF] Kornbluth | Ulcerative colitis practice guidelines in adults (update): American College of Gastroenterology, Practice Parameters Committee[END_REF][START_REF] Lichtenstein | Management of Crohn's disease in adults[END_REF] Mesalazine is the initial treatment for mild-to-moderate UC. [START_REF] Sutherland | Oral 5-aminosalicylic acid for induction of remission in ulcerative colitis[END_REF][START_REF] Ardizzone | Randomised controlled trial of azathioprine and 5-aminosalicylic acid for treatment of steroid dependent ulcerative colitis[END_REF][START_REF] Feagan | 5-ASA therapy for active Crohn's disease: old friends, old data, and a new conclusion[END_REF] After failing this regimen corticosteroids and immunosuppressants are initiated. [START_REF] Tung | A population-based study of the frequency of corticosteroid resistance and dependence in pediatric patients with Crohn's disease and ulcerative colitis[END_REF][START_REF] Wa | The natural history of corticosteroid therapy for inflammatory bowel disease: a population-based study[END_REF][START_REF] Candy | A controlled double blind study of azathioprine in the management of Crohn's disease[END_REF][START_REF] Holtmann | Long-term effectiveness of azathioprine in IBD beyond 4 years: a European multicenter study in 1176 patients[END_REF][START_REF] Kozarek | Methotrexate induces clinical and histological remission in patients with refractory inflammatory bowel disease[END_REF][START_REF] Feagan | Methotrexate for the treatment of Crohn's disease. The North American Crohn's Study Group Investigators[END_REF][START_REF] Feagan | A comparison of methotrexate with placebo for the maintenance of remission in Crohn's disease. North American Crohn's Study Group Investigators[END_REF] Finally, at the top of the pyramid, anti-TNF is currently widely established for both CD and UC patients. [START_REF] Targan | A short-term study of chimeric monoclonal antibody cA2 to tumor necrosis factor alpha for Crohn's disease. Crohn's Disease cA2 Study Group[END_REF][START_REF] Hanauer | Human anti-tumor necrosis factor monoclonal antibody (adalimumab) in Crohn's disease: the CLASSIC-I trial[END_REF][START_REF] Colombel | Adalimumab for maintenance of clinical response and remission in patients with Crohn's disease: the CHARM trial[END_REF][START_REF] Rutgeerts | Infliximab for induction and maintenance therapy for ulcerative colitis[END_REF] Patients are often treated with a combination of immunosuppressants.The odds of an opportunistic infection during any immunosuppressant therapy is increased with 2.9 fold and increases to 14.5 fold when combining 2 or more immunosuppressants. [START_REF] Toruner | Risk factors for opportunistic infections in patients with inflammatory bowel disease[END_REF] Concomitant corticosteroids are known independent risk factors for infections during infliximab (IFX) therapy. [START_REF] Fidder | Long-term safety of infliximab for the treatment of inflammatory bowel disease: a single-centre cohort study[END_REF][START_REF] Lichtenstein | Serious infections and mortality in association with therapies for Crohn's disease: TREAT registry[END_REF] Besides the increased risk for opportunistic infection, corticosteroidtreatment is also associated with side effects such as osteoporosis and growth failure in children. Furthermore there is a risk for corticosteroiddependency. [START_REF] Wa | The natural history of corticosteroid therapy for inflammatory bowel disease: a population-based study[END_REF][START_REF] Munkholm | Frequency of glucocortiocoid resistance and dependency in Crohn's disease[END_REF] The increasing awareness of the risk for opportunistic infections when combining immunosuppressants and the development of side effects lead to new treatment goals for IBD including steroid sparing. [START_REF] Garcia-Vidal | Risk factors for opportunistic infections in infliximab-treated patients: the importance of screening in prevention[END_REF][START_REF] Sandborn | Current directions in IBD therapy: what goals are feasible with biological modifiers?[END_REF] We conducted 

Methods

Study identification

Medline database was searched for studies published before January 2009, using the following key-words: "Crohn Disease"[Mesh], "Colitis, Ulcerative"[Mesh], "Inflammatory Bowel Diseases"[Mesh], "crohn", "colitis", "inflammatory bowel disease", "IBD" and "steroid sparing". These keywords were all combined with the key-words "infliximab", "remicade", "adalimumab", and "humira". The search was limited to English-language publications involving humans. In addition, reviews were searched and checked for additional studies referring to steroid-sparing.

Study selection

Inclusion Criteria

Inclusion criteria were: pediatric or adult patients with non-fulminant active UC or active luminal CD. These patients received either IFX treatment as induction therapy (1 to 3 infusions within 10 weeks) or as maintenance therapy (induction therapy followed by scheduled infusions), or adalimumab 

Exclusion Criteria

Exclusion criteria were: no full paper available, no clear distinction between UC and CD patients, patients with fistulizing disease or fulminant colitis, anti-TNF treatment schedule unknown or episodic IFX treatment.

Methods

All studies available in full paper were screened by one author and included when corticosteroids were mentioned in combination with anti-TNF therapy.

Reviews were evaluated only when published after 2006 to exclude overlapping references. After screening, the selected studies were evaluated according to the inclusion and exclusion criteria by two authors.

In case of discrepancy, the authors made a consensus decision.

Quality assessment

The quality of the studies was assessed by one author. The risk for bias was rated by assessing sequence generation, allocation concealment, blinding, incomplete outcome data and selective outcome reporting.

Data extraction

One author extracted the data. 

Results

Search Results for Infliximab

In 41 of 1325 identified studies the effect of infliximab on steroid usage could be assessed. Of these 41 studies, 36 were excluded for the following reasons (see online supplementary data): report of overlapping sets of patients (4) [START_REF] Cohen | Efficacy and safety of repeated infliximab infusions for Crohn's disease: 1-year clinical experience[END_REF][START_REF] Hyams | Use of infliximab in the treatment of Crohn's disease in children and adolescents[END_REF][START_REF] Kugathasan | Prolonged duration of response to infliximab in early but not late pediatric Crohn's disease[END_REF][START_REF] Rutgeerts | Comparison of scheduled and episodic treatment strategies of infliximab in Crohn's disease[END_REF] , insufficient follow-up (24) , fistulizing disease reports (4) [START_REF] Jewell | Infliximab use in Crohn's disease: impact on health care resources in the UK[END_REF][START_REF] Poupardin | Efficacy of infliximab in Crohn's disease. Results of a retrospective multicenter study with a 15month follow-up[END_REF][START_REF] Sánchez | Infliximab in Hispanics: characterization of response to infliximab in an ethnic minority with Crohn's disease[END_REF][START_REF] Magro | Infliximab dose intensification by shortening infusion intervals[END_REF] and episodic treatment (4). [START_REF] Cezard | A prospective study of the efficacy and tolerance of a chimeric antibody to tumor necrosis factors (remicade) in severe pediatric crohn disease[END_REF][START_REF] Din | Combination therapy of infliximab and azathioprine reduces disease progression in Crohn's disease[END_REF][START_REF] Farrell | Clinical experience with infliximab therapy in 100 patients with Crohn's disease[END_REF][START_REF] Kugathasan | Prolonged duration of response to infliximab in early pediatric Crohn's disease[END_REF] After applying all inclusion and exclusion criteria five studies were included for the purpose of this review; three reporting on CD and two on UC. [START_REF] Hanauer | Maintenance infliximab for Crohn's disease: the ACCENT I randomised trial[END_REF][START_REF] Hyams | Induction and maintenance infliximab therapy for the treatment of moderate-to-severe Crohn's disease in children[END_REF][START_REF] Lémann | Infliximab plus azathioprine for steroid-dependent Crohn's disease patients: a randomized placebocontrolled trial[END_REF][START_REF] Rutgeerts | Infliximab for induction and maintenance therapy for ulcerative colitis[END_REF][START_REF] Cucchiara | Infliximab for pediatric ulcerative colitis: a retrospective Italian multicenter study[END_REF] See for a detailed overview of these studies table 1 and table 2.

Search Results for adalimumab

In 8 of 160 identified studies the effect of adalimumab on steroid usage could be assessed. Of these 8 studies, 7 were excluded for the following reasons (see online supplementary data): insufficient follow-up (5) [START_REF] Papadakis | Safety and efficacy of adalimumab (D2E7) in Crohn's disease patients with an attenuated response to infliximab[END_REF][START_REF] Peyrin-Biroulet | Adalimumab maintenance therapy for Crohn's disease with intolerance or lost response to infliximab: an open-label study[END_REF][START_REF] Sandborn | An open-label study of the human anti-TNF monoclonal antibody adalimumab in subjects with prior loss of response or intolerance to infliximab for Crohn's disease[END_REF][START_REF] Seiderer | Adalimumab in patients with Crohn's disease--safety and efficacy in an open-label single centre study[END_REF][START_REF] Wyneski | Safety and efficacy of adalimumab in pediatric patients with Crohn disease[END_REF] , no clear distinction between UC and CD patients (1) [START_REF] Noe | Short-term response to adalimumab in childhood inflammatory bowel disease[END_REF] , and no maintenance treatment (1). [START_REF] Sandborn | Adalimumab for maintenance treatment of Crohn's disease: results of the CLASSIC II trial[END_REF] After applying all inclusion and exclusion criteria one study reporting on CD was included for the purpose of this review. [START_REF] Colombel | Adalimumab for maintenance of clinical response and remission in patients with Crohn's disease: the CHARM Trial[END_REF] See for a detailed overview of this study table 3.

Corticosteroids in Crohn's Disease

Infliximab Induction therapy in the adult population 4)

Infliximab Maintenance therapy in the adult population

In this study, hundred-fifteen out of 225 responders to IFX were treated with corticosteroids at baseline. Of these patients 30% (34/115) were off steroids without surgery on week 30 through week 54 of follow-up. Of the 110 patients not treated with corticosteroids at baseline 81% (89/110) remained corticosteroid-free without surgery during follow-up from week 30 through week 54. (Table 4)

Infliximab Maintenance therapy in the pediatric population

Thirty-six out of 103 responders to infliximab were treated with corticosteroids at baseline in the one study reporting results of IFX therapy in a pediatric population. Of these patients 67% (24/36) were off steroids without surgery from week 30 through week 54. Of the 67 patients not treated with corticosteroids at baseline, 99% (66/67) remained corticosteroid-free without surgery during follow-up from week 30 through week 54. (Table 4) In this study 206 out of 517 patients randomised to ADA were treated with systemic steroids at baseline. At twelve months of follow-up 106 of these patients were steroid-free. Since no analyses have been performed for the need for surgery, none of our outcome measures could be determined. Of the 311 patients not on steroids at baseline, none could initiate steroids, since the protocol of the study did not allow for initiation of any CD-related drug that a patient was not taking at baseline. (Table 4)

Adalimumab therapy in the adult population

Overall CD population

Overall 30% of all adult patients treated with corticosteroids at baseline were able to discontinue corticosteroids and stayed steroid-free without surgery from week 30 through week 54. This percentage was higher in the pediatric population. In the pediatric population 67% were able to discontinue corticosteroids. (Table 5) Of the patients not treated with corticosteroids at baseline 81% in the adult population and 99% in the pediatric population stayed off steroids without surgery during follow-up. In the second study 241 patients were treated with infliximab. Of the 126 patients treated with corticosteroids at baseline 38% (48/126) were off steroids without surgery at week 30 of follow-up. Of the 115 patients not treated with corticosteroids at baseline 91% (105/115) were steroid-free without surgery at week 30 of follow up. (Table 4)

Corticosteroids in Ulcerative Colitis

Infliximab Maintenance therapy the adult population

Infliximab Induction therapy in the pediatric population

Ten patients received induction therapy in a small pediatric study. Of the 8 patients treated with corticosteroids at baseline 50% (4/8) were off steroids without surgery at week 54 of follow-up. The two patients not treated with corticosteroids at baseline needed total colectomy. (Table 4)

Infliximab Maintenance therapy in the pediatric population

Eight patients received maintenance therapy in the same study. All these patients were treated with corticosteroids at baseline and all (8/8) were off steroids without surgery at week 54 of follow-up. (Table 4)

Overall UC population

Overall between 24% and 38% of the adult patients treated with corticosteroids at baseline were able to discontinue corticosteroids. This percentage was higher in the pediatric population. In the pediatric population between 50% and 100% were able to discontinue 

Discussion

We conducted a systematic review to establish the proportion of patients able to completely discontinue corticosteroids during anti-TNF treatment and demonstrated that despite the efficacy of infliximab in inducing and maintaining remission, it is not steroid-sparing in the majority of the patients. In the adult studies up to one third of the patients were able to discontinue corticosteroids without surgery during infliximab treatment. In the pediatric studies up to three quarter of the patients were able to discontinue corticosteroids without surgery. Whether this applies for treatment with adalimumab remains unclear due to limited data.

Traditionally, before infliximab became generally available, the immunosuppressants azathioprine and mercaptopurine were recommended as steroid-sparing agents to reduce the side-effects of corticosteroids. Immunosuppressants have been shown to be effective in maintaining remission and as steroid-sparing agent. The number needed to treat to obtain a steroid-sparing effect with immunosuppressants in one patient has shown to be three patients. [START_REF] Prefontaine | Azathioprine or 6mercaptopurine for induction of remission in Crohn's disease[END_REF] However, immunosuppressants have a slow onset of action and are moderately effective. [START_REF] Prefontaine | Azathioprine or 6mercaptopurine for induction of remission in Crohn's disease[END_REF] Therefore many patients still needed concomitant corticosteroid treatment for a prolonged period of time. Currently infliximab is recommended as a new steroidsparing agent besides immunosuppressant treatment. [START_REF] Travis | European evidence based consensus on the diagnosis and management of Crohn's disease: current management[END_REF][START_REF] Travis | European evidence-based consensus on the management of ulcerative colitis: current management[END_REF][START_REF] Kornbluth | Ulcerative colitis practice guidelines in adults (update): American College of Gastroenterology, Practice Parameters Committee[END_REF][START_REF] Lichtenstein | Management of Crohn's disease in adults[END_REF] The steroid sparing effect of infliximab seems to be similar to that of immunosuppressants since in this review we demonstrate that in the adult At present no other drugs are available that do have a better steroidsparing profile compared with infliximab. Therefore we maybe have to change the current treatment paradigm. The proportion of patients whom were able to discontinue corticosteroids was higher in the pediatric population than in the adult population. Since the duration of disease in these patients was shorter, this implicates that infliximab might have to be introduced as therapy early in disease course in order to be steroid-sparing.

When starting infliximab earlier in disease course, the use of corticosteroids could rapidly diminish or even be avoided. [START_REF] Haens | Early combined immunosuppression or conventional management in patients with newly diagnosed Crohn's disease: an open randomised trial[END_REF] Preliminary data of the SONIC trial indeed show a steroid free remission of more than half of the patients 76 We acknowledge that our study has several limitations. The outcomes of this study origin from only a few studies that could be included in this review. Those studies were heterogeneously designed and assessed different patient-groups. Therefore the studies were hard to compare and a meta-analysis could not be performed. Almost all studies were randomised controlled trials which may not reflect the situation in clinical practice. Since only one clinical study could be included in this review, we can not draw conclusions on the steroid-sparing in clinical practice. More research is needed. This review does not address steroid-sparing in patients treated with infliximab episodically. Although a subgroup of patients has been treated episodically in the past, treatment-guidelines clearly state that episodic treatment is not advised upon. Therefore we decided not to include episodic treatment in our review.

In addition two of the five included studies only assessed responders to infliximab. [START_REF] Hanauer | Maintenance infliximab for Crohn's disease: the ACCENT I randomised trial[END_REF][START_REF] Hyams | Induction and maintenance infliximab therapy for the treatment of moderate-to-severe Crohn's disease in children[END_REF] Therefore the outcomes of these two studies have to be considered with caution with respect to the proportions of patients whom were able to discontinue corticosteroids in these studies. These proportions are probably overestimations for the whole study population.

Another important limitation is the lack of a consensus on the definition on steroid-sparing. Therefore it is difficult to compare these studies with respect to corticosteroids. For future studies we propose to assess the In conclusion: Although a consensus on the definition of corticosteroidsparing is lacking, it seems that up to two thirds of the patients are still in need for concomitant corticosteroid treatment despite treatment with infliximab. It seems that in children with a shorter duration of disease the corticosteroid-sparing is higher compared with the adult population. To avoid combination therapy with immunosuppressants and thus to lower the risk of severe infections it may be necessary to introduce biologicals earlier in the course of disease. 

Mean ± SD 6.5 ± 6.7 6.7 ± 5.3 6.5 ± 5.8 mg/dl, Mean ± SD 1.6 ± 2.9 
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32 NA DISCUSSION Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers).

12-15

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias).

12-15

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.

12-15 For more information, visit: www.prisma-statement.org.
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 4 systematic review to establish the number of IBD-patients able to completely discontinue corticosteroids during anti-TNF treatment.

(

  ADA) treatment. Papers needed to describe the effect of anti-TNF on concomitant steroid-usage with a follow-up of at least 26 weeks. Patients in control-groups may have received either placebo or conventional medication, or may have served as their own control by comparing steroid usage before and after anti-TNF therapy. Non-randomized and/or noncontrolled trials were included to ensure a broad overview about the effect of anti-TNF.

9

 9 All of the 113 studied patients of only one study that could be included in the adult induction therapy group were treated with concomitant corticosteroids at baseline. In this study none of the outcome measures could be determined. (Table

  One paper regarding two studies describes maintenance therapy in UC in an adult population. In the first study 243 patients were treated with infliximab. Of the 143 patients treated with corticosteroids at baseline 24% (34/143) were off steroids without surgery from week 30 through week 54 of follow-up. Of the 100 patients not treated with corticosteroids at baseline /100) stayed off steroids without surgery from week 30 through week 54.

  at week 54. (Table5) Of the adult patients not treated with corticosteroids at baseline between 72% and 91% stayed off steroids without surgery during follow-up.

  three patients treated with infliximab for corticosteroid sparing, only one was able to discontinue corticosteroid treatment during follow-up. It could be argued that since the steroid-sparing effect of immunosuppressants is widely accepted, the steroid-sparing effect of infliximab found in this review might be acceptable too. Especially because the problems of slow onset of action encountered with immunosuppressants, are not present with infliximab treatment. However new insights have lead to the increasing awareness of increased risk for opportunistic infections when combining immunosuppressants. Since up to two third of the patients on corticosteroids at initiation of infliximabtreatment in this review are still in need for concomitant corticosteroid treatment despite treatment with infliximab, the majority of these patients are still at high risk of development of opportunistic infections.

  and biologic therapy compared to about one third in our review.

  received infliximab for luminal CD or UC. Complete withdrawal and initiation of steroid-treatment should be taken into account.

  WJ. One Year Data from the SONIC Study: A Randomized, Double-Blind Trial Comparing Infliximab and Infliximab plus Azathioprine to Azathioprine in Patients with Crohn's Disease Naive to Immunomodulators and Biologic Therapy. DDW 2009 abstract #751f F o r P e e r R e v i e w

  3 infusions within 10 weeks, Maintenance: infusions every 8 weeks thereafter, IFX: infliximab, SD: standard deviation, mdn: median, M: male, F: female, IQR: Interquartile Range, CRP: C-reactive protein, IS: immunosuppressants, AZA: azathioprine, MP: mercaptopurine, MTX: methotrexate, * 4 were excluded because these patients had fulminant colitis Previous resection was not assessed in these studies.

FUNDINGFunding 27

 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.

35 From:

 35 Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097

29 Tables Table 1 .

 Tables1 Infliximab in Crohn's DiseaseInduction: 1 to 3 infusions within 10 weeks, Maintenance: infusions every 8 weeks thereafter, IFX: infliximab, AZA: azathioprine, MP: mercaptopurine, mdn: median, IQR: Interquartile Range, SD: standard deviation, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate,

	Age IS: immunosuppressants, MTX: methotrexate.	Sex, male		Localisation		Disease duration		Concomitant IS	Resection
	Study	Treatment Schedule	No.							CRP / ESR			
	years Smoking was not assessed in these studies.	No. (%)		No. (%)		years		No. (%)		No. (%)
						ileum	colon	both			AZA/ MP	MTX	
	Hanauer	Maintenance											
	2002	All at week 0: 5mg/kg IFX											
		Thereafter:											
		placebo	110	mdn (IQR)					mdn (range)	mg/dl, mdn (IQR)			
		5mg/kg IFX	113	35 (27-46)	130 (39)	74 (22)	74 (22)	183 (55)	7.5 (3.7-14.2)	1.1 (0.4-2.8)	81 (24)	10 (3)	148 (44)
		Induction 5mg/kg + 10mg IFX	112										
	Lémann	Induction		mdn (IQR)					mdn (IQR)	mg/l, mdn (IQR)			
	2006	placebo+AZA/MP (naïve)	27	26 (22-36)	15 (57)	4 (15)	7 (26)	16 (59)	4 (1-8)	17 (7-31)	27 (100)	0 (0)	
		placebo+AZA/MP (failure)	29	29 (23-33)	9 (31)	3 (11)	15 (50)	11 (39)	7 (3-11)	8 (4-35)	29 (100)	0 (0)	-
		IFX+AZA/MP (naïve)	31	27 (22-38)	19 (61)	11 (35)	4 (13)	16 (52)	3 (1-6)	20 (10-30)	31 (100)	0 (0)	
		IFX+AZA/MP (failure)	26	26 (22-37)	8 (31)	5 (20)	8 (32)	13 (48)	5 (4-10)	19 (4-47)	26 (100)	0 (0)	
	Hyams	Maintenance		Mean (SD)					Mean (SD)	ESR, mm/h Mean (SD)			
	2007	Every 8 weeks 5mg/kg IFX	52	12.9 (2.5)	33 (64)	37 (71)	48 (92)	-	2.3 (1.5)	37.3 (18.7)	46 (89)	7( 14)	-
		Every 12 weeks 5mg/kg IFX	51	13.7 (2.4)	29 (57)	38 (75)	41 (80)	-	1.6 (1.3)	41.9 (26.8)	47 (92)	2 (4)	

Table 2 .

 2 Infliximab in Ulcerative Colitis

				Age	Sex, male	Disease duration		Concomitant IS		Smoking
	Study	Treatment schedule	No.				CRP		
				years	No (%)	years		No (%)		No (%)
								AZA/ MP	MTX	yes	no	former
	Rutgeerts	Maintenance		Mean ± SD		Mean ± SD	mg/dl, Mean ± SD		
	2005	Placebo	121	41.4 ± 13.7	72 (60)	6.2 ± 5.9	1.7 ± 2.7	36 (30) / 17 (14)		7
	ACT I	5mg/kg IFX	121	42.4 ± 14.3	78 (65)	5.9 ± 5.4	1.4 ± 1.9	45 (37) / 21 (17)	-
		10mg/kg IFX	122	41.8 ± 14.9	72 (59)	8.4 ± 8.1	1.6 ± 2.3	44 (36) / 15 (12)	

Table 3 .

 3 Adalimumab in Crohn's Disease

	Study	Treatment Schedule	No.	Age	Sex, male	Previous anti TNF	Localisation	CRP	Concomitant IS	Smoking
				years	No. (%)	No (%)	No. (%)		No. (%)		No (%)
							ileum	colon		AZA/ MP	MTX
	Colombel	All at week 0 and 2: 80mg/40mg									
	2007	Thereafter									
		Placebo	261								
		40mg ADA every other week	260	mean (SD)					mg/dl, median (range)		
		40mg ADA weekly	257	37.1 (11.9)	326 (38)	424 (50)	621 (73)	640 (75)	0.9 (0.02-35)	275 (32)/81 (10)	90 (11)	303 (36)
		Nonrandomized (week 4 withdrawals)	76								
	ADA: adalimumab, SD: standard deviation, CRP: C-reactive protein, IS: immunosuppressants, AZA: azathioprine, MP: mercaptopurine, MTX:
	methotrexate									
	Previous resection and disease duration were not assessed in this study.				

Table 4 .

 4 Steroid withdrawal during anti-TNF-treatment

					No. of	No. of	Period when						
	Study	Anti-TNF treatment	Included (n) patients	Assessed (n) patients	patients steroids at on	patients steroids at not on	steroid was withdrawal	A	B	C	D	E	F
					baseline	baseline	determined						
	Hanauer	infliximab	Active CD	Responders to	115	110	Week 30	34 (30)	28 (24)	53 (46)	89 (81)	16 (14)	5 (5)
			573	infliximab			through 54						
				225									
	Hyams	infliximab	Moderate to	Responders to	36	67	Week 30	24 (67)	1 (3)	11 (30)	66 (99)	1 (1)	0 (0)
			severe CD	infliximab			through 54						
			112	103									
	Lémann	infliximab	Steroid	All patients	113	0	-	NA	NA	NA	NA	NA	NA
			dependent CD	113									
			113										
	Rutgeerts												
	ACT I	infliximab	Moderate to	All patients	143	100	Week 30	34 (24)	17 (12)	92 (64)	72 (72)	10 (10)	18 (18)
			severe UC	243			through 54						
			364										
	ACT II	infliximab	Moderate to	All patients	126	115	At week 30	48 (38)	6 (5)	72 (57)	105 (91)	4 (4)	6 (5)
			severe UC	241									
			364										
	Cucchiara	infliximab	Active UC	All patients	16	2	At week 54	12 (75)	1 (6)	3 (19)	0 (0)	2 (100)	0 (0)
			18	18									
	Colombel	adalimumab	Moderate to	All patients	206	311	-	NA	NA	NA	NA	NA	NA
			severe CD	517									
			854										
	A: steroids at baseline, discontinued steroids, n (%)								
	B: steroids at baseline, discontinued with surgery, n (%)								

Table 5 .

 5 Steroid withdrawal in infliximab-treated patientsRisk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.7, online dataStudy characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 7, 28-31 Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). NA Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 7-11, 32-34 Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. NA Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15).

		Induction Therapy	Maintenance Therapy
	Crohn's	Lémann	NA	Hanauer *	30%
	disease			Hyams (ped.) *	67%
	Ulcerative	Cucchiara (ped) ^	50%	Cucchiara (ped) ^	100%
	Colitis			Rutgeerts ACT1 *	24%
				Rutgeerts ACT2 #	38%
	* determined from week 30 through week 54, # determined at week 30, ^ determined at week 54

NA Additional analysis

23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see

Item 16]

).
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F o r P e e r R e v i e w Exclusion criteria Infliximab studies

no Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale.

4-5

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched.

4, 6

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.

4

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).

5

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators.

5-6

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.

5-6

Risk of bias in individual studies

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis.

5

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).

6

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I

2 ) for each meta-analysis.

NA
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