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safety of adalimumab in children with inflammatory bowel disease
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à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Results: 72 patients (70 CD, 1 Ulcerative Colitis (UC), 1 IBD Unclassified (IBDU)) from 19 paediatric-centres received adalimumab at a median age of 14.8 (IQR 3.1, range 6.1-17.8) years; 66/70 CD (94%) had previously received infliximab. A dose of 80mg then 40mg was used for induction in 41(59%) and 40mg fortnightly for maintenance in 61 (90%). Remission rates were 24%, 58% and 41% at 1, 6 and 12 months respectively. Overall 43 (61%) went into remission at some point, with 24 (35%) requiring escalation of therapy. Remission rates were higher in those on concomitant immunosuppression cf. those not on immunosuppression [34/46 (74%) vs. 9/24 (37%) respectively (Χ 2 8.8, p=0.003)]. There were 15 adverse events (21%) including 4 (6%) serious adverse events with 2 sepsis related deaths in patients who were also on immunosuppression and home parenteral nutrition (3% mortality rate).

Conclusions:

Adalimumab is useful in treatment refractory paediatric patients with a remission rate of 61%. This treatment benefit should be balanced against side effects, including in this study a 3% mortality rate. 

Introduction

The incidence of Crohn's disease (CD) in children continues to rise in the UK and throughout the world. [START_REF] Benchimol | Epidemiology of pediatric inflammatory bowel disease: A systematic review of international trends[END_REF][START_REF] Armitage | Incidence of juvenile-onset Crohn's disease in Scotland[END_REF][START_REF] Sawczenko | Prospective survey of childhood inflammatory bowel disease in the British Isles[END_REF] Despite early-onset CD being more extensive at diagnosis than adult-onset CD, and with more dynamic progression in location in the first years after diagnosis, 4 the evidence for effective treatment strategies in these children remains limited. 5;6 Initial induction of disease remission in UK practice is most commonly attempted with a course of exclusive enteral nutrition with steroids reserved for non-responders. 7 Disease relapse after induction of remission occurs frequently, requiring maintenance therapy with an immunomodulator, usually thiopurines initially. [START_REF] Mossop | Predicting the need for azathioprine at first presentation in children with inflammatory bowel disease[END_REF] In a large Scottish cohort, 50% of children needed immunosuppression within 1 year of diagnosis while more than 80% had received immunosuppression within 5 years of diagnosis. 4 Thiopurines are most commonly used as initial maintenance of remission treatment with Methotrexate remaining a useful alternative for patients who are intolerant/resistant to thiopurines. [START_REF] Turner | Methotrexate Following Unsuccessful Thiopurine Therapy in Pediatric Crohn's Disease[END_REF] Infliximab (IFX) is a chimeric anti-tumour necrosis factor (TNF) monoclonal antibody treatment that is useful for both induction and maintenance of remission in children. [START_REF] Hyams | Induction and maintenance infliximab therapy for the treatment of moderateto-severe Crohn's disease in children[END_REF] In line with adult studies, IFX use in UK children is predominantly as an adjuvant to other forms of immunosuppression. 11 It is also used in a small number of patients as a long term maintenance treatment in patients who are refractory or intolerant to other treatments and in whom more extensive surgery is not a viable option. IFX treatment allows catch up growth and reduces steroid use in paediatric patients with CD. [START_REF] Malik | Improvement In Growth Of Children With Crohn's Disease Following Anti-TNF-α Therapy Can Be Independent Of Pubertal Progress And Glucocorticoid Reduction[END_REF][13][START_REF] Bultman | Systematic review: steroid withdrawal in anti-TNF-treated patients with inflammatory bowel disease[END_REF] F o r P e e r R e v i e w v Adalimumab (Humira, Abbott UK) is a humanised anti-TNF therapy that has been shown to be efficacious for induction and maintenance of remission for adults with Crohn's disease. 15;16 Adalimumab is used primarily in clinical practice for patients who are are primary anti-TNF responders, but become intolerant or non responsive to IFX. [START_REF] Peyrin-Biroulet | Adalimumab maintenance therapy for Crohn's disease with intolerance or lost response to infliximab: an openlabel study[END_REF][START_REF] Ho | The use of adalimumab in the management of refractory Crohn's disease[END_REF][START_REF] Hinojosa | Efficacy and safety of short-term adalimumab treatment in patients with active Crohn's disease who lost response or showed intolerance to infliximab: a prospective, open-label, multicentre trial[END_REF] Adalimumab is not currently licensed for use in paediatric IBD patients. The published experience to date of adalimumab in children with the exception of one large retrospective study [START_REF] Rosh | Retrospective Evaluation of the Safety and Effect of Adalimumab Therapy (RESEAT) in Pediatric Crohn's Disease[END_REF] is limited mostly to case reports [START_REF] Veres | Adalimumab treatment in infliximab-resistant pediatric patient with Crohn's disease[END_REF][START_REF] Nguyen | Oropharyngeal and Proximal Esophageal Involvement During Adalimumab Treatment of Crohn Disease[END_REF][START_REF] Mian | Adalimumab, a Novel Anti-Tumor Necrosis Factor-[alpha] Antibody in a Child with Refractory Crohn's Disease[END_REF][START_REF] Hadziselimovic | Adalimumab Induces and Maintains Remission in Severe, Resistant Paediatric Crohn Disease[END_REF] and small clinical case series [START_REF] Viola | Efficacy of adalimumab in moderate-to-severe pediatric Crohn's disease[END_REF][START_REF] Wyneski | Safety and efficacy of adalimumab in pediatric patients with Crohn disease[END_REF][START_REF] Rosenbach | Adalimumab Treatment in Children with Refractory Crohns Disease[END_REF][START_REF] Noe | Short-term response to adalimumab in childhood inflammatory bowel disease[END_REF] . However it is increasingly clear that adalimumab is used widely in paediatric clinical practice.

In addition to limited information regarding paediatric efficacy there are continuing safety concerns around anti-TNF use, including that of adalimumab. Clinical experience outside the trial setting in adults has been mixed with reports of severe infective complications, malignancy and even death. 18;29 Specific concerns remain about the development of fatal Hepatosplenic T-cell lymphomas in young males with CD treated with thiopurines, infliximab or adalimumab. [START_REF] Kotlyar | A Systematic Review of Factors That Contribute to Hepatosplenic T-Cell Lymphoma in Patients With Inflammatory Bowel Disease[END_REF][START_REF] Mackey | Hepatosplenic T cell lymphoma associated with infliximab use in young patients treated for inflammatory bowel disease[END_REF][START_REF] Shale | Hepatosplenic T-Cell Lymphoma in Inflammatory Bowel Disease[END_REF] Evidence is awaited from prospective international clinical trials on the efficacy and safety of adalimumab in children with CD (in progress trials listed at clinical trials.gov). Here, we report our national experience on the indications and use of adalimumab in a survey of paediatric gastroenterology units across the United Kingdom and Republic of Ireland. patients aged <18 years of age at the time of commencing adalimumab in a paediatric centre with at least 4 weeks of follow up. Members who agreed to take part were sent a proforma to collect a standard dataset from case notes retrospectively (full proforma available on request). Data collected included; patient demographics, drug treatments (including previous IFX use) and details of any prior surgery. As an audit of routinely held clinical data, the Lothian Research Ethics Committee confirmed that informed consent from patients/families was not needed. Specific details on adalimumab use collected included; dosing schedule, need for dose escalation and documented adverse effects. Adalimumab effect was assessed using the Paediatric Crohn's Disease Activity Index (PCDAI) where available or Physicians Global Assessment (PGA) when PCDAI was not available. [START_REF] Hyams | Development and validation of a pediatric Crohn's disease activity index[END_REF] Standard definitions were used for PCDAI disease status and response (remission, PCDAI ≤10) and significant response in PCDAI was a decrease >12.5. [START_REF] Hyams | Development and validation of a pediatric Crohn's disease activity index[END_REF] PGA of clinical status in terms of response to induction doses of adalimumab was defined as "remission", "steroid-free remission", "response without remission" or "no response". Response to adalimumab was recorded at 1, 6 and 12 months and at study end. The study end point was defined as the last paediatric follow up visit (i.e. when seen in clinic last at data vii accrual or before transition to adult services, before transfer out of region, or prior to death). CD was diagnosed using standard criteria. 34;35 Disease location and behaviour at the time of commencing adalimumab treatment were defined using the Montreal classification. [START_REF] Silverberg | Towards an integrated clinical, molecular and serological classification of inflammatory bowel disease: Report of a Working Party of the 2005 Montreal World Congress of Gastroenterology[END_REF] Some data relating to 11 patients has been published previously as part of a Scottish adalimumab audit involving both children and adults. [START_REF] Ho | Efficacy and complications of adalimumab treatment for medically-refractory Crohn's disease: analysis of nationwide experience in Scotland (2004-2008)[END_REF] Two authors (RKR and DCW) reviewed the proformas from all centres for completeness and sense checking, and clarified missing or possibly incorrect data in all cases. One author (MLW) entered all data using double data entry to a dedicated database. Two authors (MLW, DCW) performed all statistical analyses.

Statistics

Continuous parametric data are presented as mean (standard deviation) and nonparametric data as a median followed by (range, interquartile range). Categorical data are presented as number of cases with percentage of total cases (%). Chi-squared analysis was used to compare frequencies and p<0.05 was considered significant. 

Previous treatments

In terms of previous treatment 86% had at least one previous course of exclusive enteral nutrition, 90% at least one course of steroids (60% steroid dependent with inability to wean despite 3 months continuous treatment, 25% steroid-resistant and 27% having unacceptable steroid side effects) , 91% had prior thiopurines (azathioprine and/or 6-mercaptopurine; with 31% being resistant, 11% intolerant and 

Adalimumab Baseline data

The induction dose of adalimumab used was 160mg then 80mg in 3 patients (4%), 80/40 in 41 patients (59%), 24mg/m 2 in 16 patients (23%) and 10 received other dosing regimens (14%). At baseline 1 patient was in remission. There were 26 (37%) patients on steroids when adalimumab was started and 46 (66%) on immunosuppression of whom 27 were on a thiopurine and 19 on methotrexate.

Remission (Table 1)

The number of patients in remission at 4 weeks, 6 and 12 months after starting therapy out of the total number assessed at each time point is listed in table 1.

Forty-three of 70 (61%) achieved remission on adalimumab at any point in the study period after a median of 0.2 (0.3, 0.04-0.76) years and after a median of 6 (6.5, 2-23) doses of adalimumab. Of the 50 patients (71%) who either entered remission (n=43, 61%) or had a significant clinical response (n=7) 15 had a subsequent loss of response x on maintenance adalimumab therapy after a median (IQR, range) of 17 (12, 7-40) adalimumab doses and at a median duration of 0.4 (0.4, 0.1-1.2) years.

Of the 46 patients taking concomitant immunosuppression at the start of the study a significantly higher number achieved remission compared to those with no concomitant therapy [34/46 (74%) vs. 9/24 (37%) respectively (Χ [START_REF] Armitage | Incidence of juvenile-onset Crohn's disease in Scotland[END_REF] Maintenance therapy and dosing changes during adalimumab treatment Sixty-eight (97%) CD patients went on to maintenance adalimumab therapy, of which 66 started on fortnightly therapy and 2 on weekly therapy, with an initial dose of 80mg in 1 patient (1%), 40mg in 61 patients (90%), 24 mg/m 2 in 3 patients (4%) and other dosing regimens in 3 patients (4%). Twenty-four (35%) required dose escalation of which 4 required an increased dose only, 17 the dosing interval shortened from fortnightly to weekly only, and 3 had both changes made. There was no influence of concomitant immunosuppressive usage on need for dose escalation (p=0.9). Nineteen of these 24 had dose escalation within 12 months of starting adalimumab. Five of xi these 24 patients then had reversal of escalation at a later stage, with 4 returning to fortnightly dosing and 1 also having a reduction of adalimumab dose. 8 patients with incomplete response had had maintenance therapy with dose escalation; of these 4 achieved remission and 4 did not. 5 patients with no response at all had maintenance therapy with dose escalation; 2 of these achieved remission and 3 did not.

Study outcomes

The median number of adalimumab doses given was 19 (22, 3-103). A total of 1662 doses were given in the 70 CD patients. These 70 CD patients were followed up for a median duration of 0.8 (0.8, 0.1-2.8) years with a total of 72.5 years of patient follow up. At study end, 22 had discontinued Adalimumab (primary non-response in 12, loss of effect in 6, a long drug holiday in 2 and allergic reaction in 2), 2 had died whilst receiving adalimumab and 46 were alive and receiving ongoing maintenance adalimumab therapy.

UC and IBDU

There were 2 patients both from one centre who responded to adalimumab for UC and IBDU having both lost response to infliximab and having failed/been intolerant to thiopurines previously.

Side effects/safety

There were 4 serious adverse events (SAE rate of 6%) including 2 deaths (mortality rate of 3%) in this cohort of 72 patients. The 2 deaths in the cohort were both from central venous catheter (CVC) sepsis leading to septic shock in patients requiring home parenteral nutrition and receiving multiple immunosuppressive therapies. This study has demonstrated that adalimumab is effective in treating children with otherwise treatment-resistant CD. In total 61% of patients achieved remission, but the time taken to reach remission was longer than that seen in prospective adult studies, particularly clinical trials. [START_REF] Colombel | Adalimumab for maintenance of clinical response and remission in patients with Crohn's disease: the CHARM trial[END_REF] Serious adverse events occurred in 6% of cases, with a mortality rate of 3%, the latter reflecting the severe disease spectrum of some children in this cohort.

Although there is a recognised morbidity and mortality rate in adult clinical studies, the combined mortality rate in clinical trials of adalimumab has not been reported to be higher than that expected of patients with CD overall. [START_REF] Colombel | Adalimumab safety in global clinical trials of patients with Crohn's disease[END_REF] However, deaths in young adults have been reported outside of clinical trials. [START_REF] Ho | Efficacy and complications of adalimumab treatment for medically-refractory Crohn's disease: analysis of nationwide experience in Scotland (2004-2008)[END_REF] With the exception of this study, there have been no reported deaths in short term follow up of paediatric adalimumab studies (all studies summarised in table 2). The other published paediatric studies have reported no increased safety concerns with adalimumab, but of note all except one have been smaller than the present study and the length of follow up to describe these potential complications has been relatively short. Both fatalities in this study occurred as a result of overwhelming sepsis, also reported in adult studies to be the most significant and serious side effect of patients treated with adalimumab. 37;38 The specific complication of Aspergillosis and death on adalimumab has also been reported by other groups. [START_REF] Manz | Fatal invasive pulmonary aspergillosis associated with adalimumab therapy[END_REF] A French group have recently reported 2 deaths in longterm follow up of paediatric patients, one as a result of colonic adenocarcinoma and the second due to multi-organ failure secondary to dehydration in a patient with a stoma. In contrast to the present study, these were both recorded many years (both >6 Another significant concern is the risk of malignancy especially lymphoma in paediatric patients treated with Adalimumab and other anti-TNF agents. 31;32 No such events were recorded in this study but the relatively small study population (n=72), the short length of total follow up (total 74.8 years in all 72 cases) and the rarity of this complication limit our ability to detect such complications in this study cohort.

The role of concurrent immunosuppression with thiopurines or methotrexate in most cases makes the association with anti-TNF therapy unclear; this remains an area of intense scrutiny, particularly following further reports of malignancies in paediatric rheumatology studies using anti-TNF agents. [START_REF] Diak | Malignancy in children and tumor necrosis factor-alpha blockers: Forty-eight cases reported to the food and drug administration[END_REF] Adalimumab studies in adults are now demonstrating longer term clinical benefits over years, [START_REF] Panaccione | Adalimumab sustains clinical remission and overall clinical benefit after 2 years of therapy for Crohn's disease[END_REF] but as shown in previous studies, a significant number of patients lose response to adalimumab over time, requiring either dose increase or reduction in dosing interval 20;43 Adalimumab studies in adult patients with CD suggested a longer delay to requiring treatment escalation in patients who received concomitant immunosuppression. [START_REF] Karmiris | Influence of trough serum levels and immunogenicity on long-term outcome of adalimumab therapy in Crohn's disease[END_REF] The need for treatment escalation in this study was not affected xvi by co-immunosuppression. However, concomitant use of immunosuppressants did significantly improve the chances of attaining initial remission on adalimumab therapy. By contrast, the other large paediatric study noted that clinical response rate was significantly lower with co-immunosuppression at 6 months into therapy. [START_REF] Rosh | Retrospective Evaluation of the Safety and Effect of Adalimumab Therapy (RESEAT) in Pediatric Crohn's Disease[END_REF] Adalimumab studies in adults with CD have not demonstrated a difference in initial response with co-immunosuppression but have in some suggested a longer time to treatment escalation in patients who are co-immunosuppressed. [START_REF] Karmiris | Influence of trough serum levels and immunogenicity on long-term outcome of adalimumab therapy in Crohn's disease[END_REF] Recent adult infliximab studies have supported the use of concurrent immunosuppression in the context of maintenance therapy with IFX. 11;45 Interestingly, the paediatric rheumatology trial of adalimumab (with or without methotrexate), resulted in significantly higher levels of adalimumab antibodies (26% vs. 6%) in the group not given methotrexate, although this was not associated with different clinical outcomes in the short term. [START_REF] Lovell | Adalimumab with or without Methotrexate in Juvenile Rheumatoid Arthritis[END_REF] This issue can only appropriately be addressed by prospective studies randomising children to either monotherapy or therapy with coimmunosuppression.

At present there are no published paediatric studies that adequately demonstrate the optimal dosing of adalimumab for paediatric patients with CD, either for the induction or maintenance of remission. Doses used in paediatric practice are therefore extrapolated from relevant adult studies, 15;47 , from paediatric rheumatology studies [START_REF] Lovell | Adalimumab with or without Methotrexate in Juvenile Rheumatoid Arthritis[END_REF] or from retrospective paediatric cases series (listed in table 2). Doses used in this retrospective study were heterogeneous, and hence it is difficult to draw any firm conclusions about optimal dosing. However, it may in part explain our longer time to treatment response, as a number of patients did not receive larger induction dosing before moving onto maintenance therapy. Although we found that time from demonstrated to be important in the pivotal paediatric infliximab trial compared to the corresponding adult study, 10;48 but not the North American retrospective paediatric adalimumab study nor in our study. [START_REF] Rosh | Retrospective Evaluation of the Safety and Effect of Adalimumab Therapy (RESEAT) in Pediatric Crohn's Disease[END_REF] In summary, we have demonstrated that adalimumab can be an effective treatment for paediatric CD patients unresponsive, intolerant to or with loss of effect to other therapies, including infliximab. This case series shows the high risk that patients are exposed to on immunosuppression, particularly on some combinations of therapies.

The study has also highlighted the need for prospective monitoring of these patients on a national and international basis via biological registries to most accurately contextualise the risk-benefit balance of adalimumab in children and young people with IBD, and allow seamless long term followup as transition to adult services occurs. 

F

  of Paediatric Gastroenterology, Hepatology and Nutrition survey of the effectiveness and safety of adalimumab in children with inflammatory bowel disease Adalimumab is efficacious therapy for adults with Crohn's disease (CD). Aim: To summarise the United Kingdom and Republic of Ireland paediatric adalimumab experience. Methods: British Society of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) members with Inflammatory Bowel Disease (IBD) patients <18 years old commencing adalimumab with at least 4 weeks follow up. Patient demographics and details of treatment were then collected. Response and remission was assessed using the Paediatric Crohn's Disease Activity Index (PCDAI) /Physicians Global Assessment (PGA).

  All members of the British Society of Paediatric Gastroenterology Hepatology and Nutrition (BSPGHAN) were approached by e-mail and invited to take part in the study during the summer of 2008 with a further follow up call for additional cases in early 2009. Members were asked to identify any Inflammatory Bowel Disease (IBD)

  19 centres returned at least one case or more (14 Manchester, 10 Edinburgh, 8 Dublin, 7 GOSH, 6 Bart's and the London, 5 Glasgow, 4 Dundee and Royal Free, 3 Oxford, 2 Cardiff), totalling 72 patients. Of these 70 had CD (47(67%) males), 1 Ulcerative Colitis (UC) and one Inflammatory Bowel Disease Unclassified (IBDU). Results are given below for patients with CD, while patients with IBDU and UC are described individually at the end of the results section. The median age at CD diagnosis was 10.5 years (3.6, 2.8-15.7), with a median age at start of adalimumab of 14.8 years (3.1, 6.1-17.8) with a median of 4.3 years (3.7, 0.1-10.5) duration from CD diagnosis to starting treatment. At start of adalimumab treatment the commonest disease location was L3 + L4 in 24 (34.3%) and behaviour type B1 37 (52.9%) with 29 (41%) having perianal disease. Surgery A total of 26 patients (37%) had 47 surgical procedures before or during the study period. Prior to adalimumab, 18 had surgery at a median (IQR, range) of 2.4 (1.7, 0.7-6.4) years post diagnosis. Eight patients required surgery at a median of 0.6 (0.4, 0.3-1.9) years after adalimumab commencement, with 5 requiring more than 1 procedure.

  of response) and 49% had prior methotrexate usage (with 15% being resistant, 12% intolerant and 50% developing loss of response. Sixty-six (94%) had prior infliximab usage, with 12 primary non-responders, 33 with loss of response, 3 a long drug holiday and 26 an allergic reaction necessitating discontinuation. The median (range) number of infliximab doses was 5 (1-27) with 17 (26%) had required a change in their dosing schedule. Two patients with juvenile arthritis developed CD whilst their arthritis was in remission on etanercept and were then changed to adalimumab therapy. Significant other therapies at adalimumab start included filgrastim (recombinant human G-CSF), parenteral nutrition, mycophenolate mofetil, sirolimus, thalidomide and basalixumab in 1 patient each.

  8.8, p=0.003)]. Thirteen received adalimumab within 2 years of CD diagnosis but were no more likely to achieve remission than those commencing adalimumab later in their course (p=0.53). PCDAI A PCDAI score was available for 48 patients at baseline with remission in 1, mild CD in 16 and moderate-severe CD in 31. The median PCDAI was 37.5 (20, 7.5-65) at baseline. Forty-two of the 48 who had a PCDAI at baseline also had one calculated at 4 weeks, with a median score of 15 (12.5, 0-45) and with 10 (24%) being in remission, 24 (57%) mild CD activity and 8 (19%) moderate-severe CD activity; 25 of 42 (60%) had a significant (≥12.5) change in PCDAI score.

  a boy who developed panenteric CD at 8.4 years of age who had thiopurine intolerance, methotrexate resistance and loss of response of infliximab despite dose alteration. He was receiving overnight supplementary enteral nutrition via gastrostomy tube and methotrexate therapy when also given 24mg/m 2 adalimumab at 15.5 years of age. Five days after starting adalimumab he had a CVC inserted and parenteral nutrition started. He achieved clinical remission after 7 doses (40mg fortnightly maintenance) in total but died seven months later after 20 doses of adalimumab plus ongoing methotrexate, due to coagulase-negative staphylococcal CVC sepsis. This escalated to invasive pulmonary aspergillosis, which in turn led to septic shock and multi-system organ failure. Death was not considered as a likely outcome by his clinical team prior to the development of septic shock.The second death was of a boy who developed ileo-colonic and perianal CD at 5.2 years of age complicated by stricturing disease. This was despite high dose steroids, azathioprine (with loss of effect), and sigmoid colostomy with mucous fistula formation at 6.4 years of age. He developed severe pelvic and perianal CD and proceeded to trials of filgrastim and infliximab (loss of response). He received 40mg/40mg induction dosing at 12.8 years of age when he was receiving azathioprine and filgrastim for severe CD with extensive perianal disease, growth and pubertal delay, and peristomal Pyoderma gangrenosum. Extensive investigations had shown no evidence of underlying immunodeficiency. He was commenced on home parenteral nutrition via CVC. He had a clinical response to adalimumab and proceeded to maintenance at 40mg fortnightly. He never achieved remission and died at age 13.5 years after 19 doses of adalimumab due to combined E. coli and Candida CVC sepsis. He developed septic shock and multi-system organ failure whilst azathioprine, filgrastim and hyperbaric oxygen. In contrast with the first case, death was considered as a possible outcome by his clinical team due to the severe and refractory disease with extensive skin and tissue loss.There was also one severe case of Clostridium Difficile needing hospitalisation, and one development of a stomal abscess with subsequent fistulisation and requiring prolonged hospitalisation. Other adverse events included 30 (43%) experiencing pain at the injection site, none of whom stopped treatment. A further 11 (16%) patients suffered minor adverse events that were not related to injection site pain -worsening colitis in 2, neutropaenia and lymphopaenia in 2, and 1 each of multisystem upset (dyspnoea, fatigue, arthritis), transient visual loss, nausea with pain, respiratory viral illness, stomal bleeding, rash and paronychia.Adalimumab was discontinued because of side effects in 8 (11%) of patients because of pyrexia in 2, sepsis in 4, rash in 1 and worsening diarrhoea in 1; 4 out of 8 (50%) required permanent discontinuation.

  the last dose of anti-TNF therapy.[START_REF] Crombé | Long-Term Outcome Of Treatment With Infliximab In Paediatric Crohn's Disease : A Population-based Study[END_REF] Children on a combination of adalimumab, multiple immunosuppressants and parenteral nutrition via a central line clearly have the most severe forms of CD. As such patients on a combination of adalimumab, other immunosuppressants and parenteral nutrition given via a central line represent an extremely high risk group. Whilst this combination of treatment should be avoided if at all possible, we recommend early and aggressive treatment of sepsis and also that appropriate prophylaxis in this group of patients should be mandatory.

  influence response to adalimumab the number of patients in our study treated within 2 years of diagnosis was small (n=13). Time from diagnosis was

Table 1 -

 1 RKR has received speaker's fees, travel support, or participated in medical board meetings with MSD Immunology, Abbott, Dr Falk, and Ferring Pharmaceuticals. PM has received speaker's fees from Nestle Nutrition. DCW has received speaker's fees, travel support, or participated in medical board meetings with MSD Immunology, Abbott Laboratories, Dr Falk, Warner Chilcott UK and Ferring Pharmaceuticals. GH has received support to attend academic meetings from Abbott, Schering-Plough, Shire and Proctor and Gamble, honoraria from Abbott, Shire, Otsuka Pharmaceuticals and Astra Zeneca for presentations at academic meetings and an educational grant from Shire. AR has received course fees and travel bursaries from Mead Johnson Nutritionals. MSM currently holds IBD research funding from Centocor and SHS International Ltd. ID has received course fees and travel sponsorship from Nutricia and Pfizer & speaker's fees from Astra Zeneca. Efficacy of Adalimumab at various time points *defined using Physicians global assessment # lists the number of patients who were in remission off steroids Overall 43/70 (61%) of patients went into remission at some point during study follow up which occurred for most patients between 4 weeks and 6 months.
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Table 2 :

 2 Published Paediatric Adalimumab studies to dateIn addition to the case series listed there have been at least 4 published paediatric case reports.[START_REF] Veres | Adalimumab treatment in infliximab-resistant pediatric patient with Crohn's disease[END_REF][START_REF] Nguyen | Oropharyngeal and Proximal Esophageal Involvement During Adalimumab Treatment of Crohn Disease[END_REF][START_REF] Mian | Adalimumab, a Novel Anti-Tumor Necrosis Factor-[alpha] Antibody in a Child with Refractory Crohn's Disease[END_REF][START_REF] Hadziselimovic | Adalimumab Induces and Maintains Remission in Severe, Resistant Paediatric Crohn Disease[END_REF] 

	Population	No of IBD	No of CD	Prior	Initial Dosing used	Clinical	Comments
		patients	patients	Infliximab	(mg)	response	
	UK & ROI	72	70	94%	160 / 80 (3) , 80 /40 (41)	71%	2 deaths
	(current study)				24mg/m 2 (16) other (10)		
	USA 28	10	7	100%	80/40 (4), 40 (5), 80 (1)	80%	Mean PCDAI 12 at
							start
	USA 26	15	15	100%	80/40 (11), 40(1), 80 (1),	64%	Included >18 years
					40/20(1), 160/80 (1)		
	USA 20	115	115	95%	160 / 80 (22) , 80 /40 (51)	65%	Short follow up period
	(RESEAT)				40/40 (17) other/unknown (9)		
	Israel 27	14	14	71%	Dosing schedule not available 85%	Included >18 years
	Italy 25	23	23	61%	160 / 80 (13), 120/80 (2),	91%	Prospective;80mg
							maintenance in most
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