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Ordering information

You can download the following documents from www.nice.org.uk/TA140
· The full guidance (this document).
· A quick reference guide for healthcare professionals.
· Information for people with ulcerative colitis and their carers (‘Understanding NICE guidance’).
· Details of all the evidence that was looked at and other background information.
For printed copies of the quick reference guide or ‘Understanding NICE guidance’, phone NICE publications on 0845 003 7783 or email publications@nice.org.uk and quote:

· N1559 (quick reference guide)

· N1560 (’Understanding NICE guidance’).


	This guidance is written in the following context
This guidance represents the view of the Institute, which was arrived at after careful consideration of the evidence available. Healthcare professionals are expected to take it fully into account when exercising their clinical judgement. The guidance does not, however, override the individual responsibility of healthcare professionals to make decisions appropriate to the circumstances of the individual patient, in consultation with the patient and/or guardian or carer.
Implementation of this guidance is the responsibility of local commissioners and/or providers. Commissioners and providers are reminded that it is their responsibility to implement the guidance, in their local context, in light of their duties to avoid unlawful discrimination and to have regard to promoting equality of opportunity. Nothing in this guidance should be interpreted in a way which would be inconsistent with compliance with those duties.
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This guidance relates only to the use of infliximab for subacute manifestations of moderately to severely active ulcerative colitis. The guidance does not cover the use of infliximab for acute manifestations of moderately to severely active ulcerative colitis.

1 Guidance
1.1 Infliximab is not recommended for the treatment of subacute manifestations of moderately to severely active ulcerative colitis. 
1.2 For the purposes of this guidance, a subacute manifestation of moderately to severely active ulcerative colitis is defined as disease that would normally be managed in an outpatient setting and that does not require hospitalisation or the consideration of urgent surgical intervention. 
2 The technology 

Infliximab (Remicade, Schering-Plough Ltd) is a tumour necrosis factor alpha (TNF-α) inhibitor and has a UK marketing authorisation for the treatment of moderately to severely active ulcerative colitis. Infliximab is indicated for intravenous use in adults whose ulcerative colitis has responded inadequately to conventional therapy (including corticosteroids, and 6‑mercaptopurine or azathioprine), or who are intolerant of or have medical contraindications to such therapies. The recommended dose of infliximab for the treatment of ulcerative colitis is 5 mg/kg body weight infused intravenously over a 2-hour period followed by additional 5-mg/kg infusions at 2 and 6 weeks after the first infusion, then every 6 to 8 weeks. Available data suggest that a clinical response is usually achieved within 14 weeks of the first infusion, that is, three doses. The summary of product characteristics (SPC) states that continued therapy should be carefully reconsidered in patients in whom no evidence of therapeutic benefit is shown within this time period.

The most common adverse events reported during infliximab therapy include acute infusion-related reactions, infections and delayed hypersensitivity reactions. Infliximab is contraindicated in people with moderate or severe heart failure and active infections. Before treatment begins, people must be screened for active and inactive tuberculosis. The SPC lists a number of uncommon but serious adverse events related to infliximab’s immunomodulatory activity. For full details of side effects and contraindications, see the SPC.

Infliximab is available at a net price of £419.62 for a 100-mg vial (excluding VAT; ‘British national formulary’ [BNF] edition 53). The drug cost varies from patient to patient because the dose is adjusted to each patient’s body weight. For example, if no vial sharing is assumed, for a person weighing 73 kg the cost per infusion would be £1678.48, corresponding to four 100-mg vials needed for a dose of 365 mg. Costs may vary in different settings because of negotiated procurement discounts.

3 The manufacturer’s submission

The Appraisal Committee (appendix A) considered evidence submitted by the manufacturer of infliximab and a review of this submission by the Evidence Review Group (ERG; appendix B).

The manufacturer’s submission used a major systematic review conducted by the Cochrane Collaboration as a starting point for the literature search submitted. The search strategy then identified seven randomised controlled trials (RCTs), of which two were excluded from the analysis because they were not placebo controlled. The remaining five trials compared infliximab in ulcerative colitis with placebo. The trials had different settings and, despite having similar endpoints, used different scales to measure disease activity. In general, clinical remission was defined as a clearance of symptoms, and clinical response was defined as a marked reduction in symptoms as measured on disease activity scales. The ERG reviewed the search strategies used by the manufacturer and concluded that it was unlikely that major sources of relevant evidence had been missed. However, the ERG noted that people with ulcerative colitis requiring management in the inpatient setting would have different characteristics from the outpatient-managed population, and would also have a higher probability of requiring urgent surgery. Therefore, the ERG considered that the evidence from the registration trials in the manufacturer’s meta-analysis – ACT I (n = 364) and ACT II (n = 364) – was applicable only to the management of subacute manifestations of ulcerative colitis that did not require urgent hospitalisation. 
In the manufacturer’s submission, ACT I and ACT II were considered to be the studies most relevant to this appraisal because the setting and dosing schedules were in line with the marketing authorisation. The inclusion criteria excluded patients expected to undergo surgery within 1 year. Pooled results for the major endpoints of the ACT trials at weeks 8 and 30 and results of ACT I at week 54 showed that infliximab was clinically effective, because it increased the rate of clinical response (relative risk [RR] 2.0, 95% confidence interval [CI] 1.6 to 2.4 at week 8; RR 1.8, 95% CI 1.4 to 2.3 at week 30; and RR 2.3 at week 54), remission (RR 3.7, 95% CI 1.7 to 8.5 at week 8; RR 2.3, 95% CI 1.6 to 3.3 at week 30; and RR 2.1 at week 54) and mucosal healing (RR 1.9, 95% CI 1.5 to 2.3 at week 8; RR 1.8, 95% CI 1.3 to 2.3 at week 30; and RR 2.5 at week 54). It also improved health-related quality of life (HRQoL) over the 54-week follow‑up. 

Safety data derived from the ACT I and ACT II trials showed no difference in total adverse-event rate between the infliximab and placebo groups. A published meta-analysis of trials for all TNF-α inhibitors in indications other than ulcerative colitis reported an increased elevation in the incidence of lymphoma in patients treated with TNF-α inhibitors when compared with patients who had not received them. However, the same meta-analysis showed that the rates of other types of malignancy in patients receiving TNF-α inhibitors were similar to the background level.

A state-transition cost-effectiveness model was developed by the manufacturer to evaluate the cost effectiveness of infliximab plus standard care when compared with standard care alone in subacute manifestations of ulcerative colitis. The model follows a cohort of hypothetical patients with moderate or severe ulcerative colitis, from entry through to 10 years, with patients being tracked as they move between the nine states of the model in each of the 8‑week cycles. The three pre-surgery disease states in the model are defined using the Mayo score (remission: Mayo 0–2; mild: Mayo 3–5; and moderate/severe: Mayo 6–12). Two separate treatment strategies were evaluated. Strategy A modelled the continuation of infliximab treatment in patients whose condition showed a clinical response to the induction regimen of infliximab and maintained mild disease or remission. Strategy B modelled infliximab treatment continuation only in patients whose disease was in remission after the induction regimen and maintained remission after the subsequent doses.

The probabilities of moving between states are taken from the placebo and infliximab arms of the ACT trials, with the baseline risk of disease progression assumed to be that observed in the placebo arms of those trials. The primary source for the HRQoL estimates is a separate unpublished study based on the Health Outcomes Data Repository (HODaR), which was conducted using the EQ-5D questionnaire in patients with ulcerative colitis. Resource use was estimated based on the opinion of a panel of UK gastroenterologists and using baseline data from the ACT trials. Unit costs were extracted from UK-specific reference sources.

The base-case cost-effectiveness estimates presented in the manufacturer’s submission were £33,866 per additional quality-adjusted life year (QALY) gained for strategy A, and £25,044 per additional QALY gained for strategy B. For both strategies, extensive univariate sensitivity analyses were performed, which considered variations in time horizon, utility values, surgery rates, discount rates and average patient weight. Probabilistic sensitivity analyses were conducted to assess the uncertainty of the cost-effectiveness estimates by assigning distributions around some of the transition probabilities, the health-state utility estimates and some of the unit costs. These showed that: for strategy A, if willingness to pay for an additional QALY gained is £20,000 or £30,000, infliximab has an 11.4% or 33.9% probability of being cost effective, respectively; for strategy B, for a willingness to pay of £20,000 or £30,000 per additional QALY gained, infliximab has a 21.3% or 40.1% probability of being cost effective, respectively.

Following a request for clarification, the manufacturer stated that the trial data indicated no differences in efficacy between subgroups with different baseline medication when this was used as a proxy for disease severity. However, no data were available to assess whether cost effectiveness varied if the degree of disease was defined by the percentage of the colon involved. In addition, the differential cost effectiveness for the corticosteroid-refractory and corticosteroid non-refractory subpopulations could not be estimated because of a lack of data, although the trial data indicated that these subgroups had similar clinical responses. 

Overall, the ERG considered that the model and the analysis presented adequately reflected the outpatient scenario, although there were still some important issues that were not fully addressed. The ERG considered that although the model structure appeared to be generally appropriate for the subacute outpatient setting, it did not include the cost and HRQoL impact of the serious adverse events reported in the trials. 

The ERG considered that the small numbers used to estimate the transition probabilities could lead to a large amount of uncertainty throughout the model, especially in the case of the extrapolation of week 30–54 data to a 10-year time horizon. The ERG stated that univariate sensitivity analysis showed that the extrapolation exercise appears to have more impact on the cost-effectiveness estimates for strategy A than on those for strategy B, with infliximab becoming less cost effective with shorter time horizons. More scenarios with lifetime horizons were modelled, with different assumptions about the duration of the treatment effect, and this was again shown to have a greater effect on the strategy A results than the strategy B results. The cost-effectiveness estimates also appear to be sensitive to the assumptions made about the existence of a rebound effect.

The ERG considered that the justification provided for using utility data from studies other than ACT I and ACT II, despite these being the main sources of clinical data for the modelling work, was not reasonable. In the ERG’s view, the univariate sensitivity analyses performed highlighted the importance of the utility estimates in driving the cost-effectiveness results, because the highest incremental cost-effectiveness ratio (ICER) for both strategies is seen when the utility data from the ACT I trial are used (£60,750 and £53,504 per additional QALY gained for strategy A and strategy B, respectively). Therefore, the judgement about which set of utility data is most plausible is of critical importance when estimating cost effectiveness.

The ERG conducted further exploratory analyses to address a discrepancy between the criteria used to identify responders in the trials and the criteria used in the model to define health states: trial criteria (using both the total score and the subscores of the Mayo scale) to define response at week 8 were used to identify responders whereas the criteria used to define the health states in the model used only the total Mayo score. In these exploratory analyses, the ERG also attempted to address the fact that the transitions between the standard-care health states (to where patients whose condition does not respond to infliximab or placebo progress) are inappropriately based only on the placebo patients in the trials who had a clinical response at week 8. These exploratory analyses resulted in increased ICERs for the base case when considering the two strategies (approximately £38,000 and £33,000 per additional QALY gained for strategy A and strategy B, respectively). However, the ERG stated that these estimates would need to be considered cautiously because the full data that would be needed to follow all the patients throughout the trials were not available.  

Full details of all the evidence are in the manufacturer’s submission and the ERG report, which are available from www.nice.org.uk/TA140
4 Consideration of the evidence

The Appraisal Committee reviewed the data available on the clinical and cost effectiveness of infliximab for ulcerative colitis, having considered evidence on the nature of the condition and the value placed on the benefits of infliximab by people with ulcerative colitis, those who represent them, and clinical specialists. It was also mindful of the need to take account of the effective use of NHS resources.

The Committee considered the different modes of clinical presentation of ulcerative colitis. The Committee understood that the management strategies, therapeutic options and requirements for surgical intervention would differ between patients in whom disease activity would normally be managed in an outpatient setting, and patients requiring hospitalisation or in whom urgent surgical intervention is considered because of acute worsening of symptoms. The Committee was persuaded that these different clinical settings for the use of infliximab would need to be assessed separately. It heard from the clinical specialists that although currently in clinical practice a proportion of patients in the outpatient setting may be considered for infliximab treatment as a maintenance therapy for ulcerative colitis, it was in the inpatient setting that the use of infliximab was expected to have a critical role to play in avoiding the need for emergency surgical intervention. The Committee noted, however, that the manufacturer’s submission did not consider the inpatient setting and focused only on subacute manifestations of the disease that do not require hospitalisation.

4.1 The Committee noted that the comparators defined in the manufacturer’s decision problem were different from those defined by the scope of the appraisal and discussed in particular whether the need for surgical intervention should be considered as an outcome measure or a comparator treatment. The Committee was advised by the clinical specialists that elective surgery could be considered a comparator in circumstances where the condition would normally be managed in an outpatient setting, as early surgery could resolve a problem that otherwise might only be controlled for a limited period of time. However, the Committee also noted that surgical treatment for ulcerative colitis carries significant risks and that the effectiveness of surgery is sometimes limited by postoperative problems with either the stoma or the ileoanal pouch created. These concerns were also highlighted by the patient experts. While accepting the limitations of the evidence available to assess this treatment alternative, the Committee concluded that surgery should be considered as a comparator in the analysis of the subacute outpatient setting. 
4.2 The Committee also appreciated that ulcerative colitis is often an intermittent and unpredictable disease characterised by recurrent relapses and remissions. The Committee was persuaded that the natural history of the disease should be taken into consideration when deciding on treatment continuation strategies and when estimating the cost effectiveness of different treatments. The clinical specialists stated that the intermittent nature of the disease could justify the use of a treatment strategy that used infliximab on an intermittent basis. Despite acknowledging the basis for such an approach and understanding its relevance, the Committee noted not only that the trials were not designed to estimate the clinical effectiveness for that treatment strategy, but also that the manufacturer did not consider it to be part of the decision problem. 

4.3 The Committee discussed the RCT evidence for the use of infliximab in subacute manifestations of the disease and concluded that the evidence supported a clinically important effect. The Committee additionally concluded that the treatment strategies A and B proposed in the manufacturer’s submission for the subacute outpatient setting would be plausible and reflected the trial evidence. 
4.4 The Committee discussed the limitations of and the degree of uncertainty within the economic model presented. It considered the uncertainties in the assumptions about the time horizon of the model and the low numbers of patients supporting the estimates of the transition probabilities between health states. The Committee noted the base-case cost-effectiveness estimates of approximately £38,000 and £33,000 per additional QALY gained for strategies A and B (respectively) presented by the ERG in their exploratory analyses, and the results of the extensive sensitivity analyses performed. The Committee considered that although the proposed treatment continuation strategy, which selected patients whose ulcerative colitis remitted (strategy B), was more cost effective than the alternative continuation strategy (strategy A), when compared with standard care in the outpatient setting, neither approach was within a range of cost effectiveness that would usually be considered a cost-effective use of NHS resources. 

4.5 The Committee was aware of the significant impact of moderately to severely active ulcerative colitis on the quality of life of patients. It further understood that estimating this is critical for the assessment of the cost effectiveness of infliximab, noting that the utility estimation for a single-model health state (moderate/severe) significantly affected the cost-effectiveness estimates. Therefore, the Committee discussed the selection of the sources for the utility values in the manufacturer’s submission and the justification for not using the utilities derived from direct measurement of HRQoL in the trials. The Committee was persuaded that the ACT I design did not allow estimation of the utilities of the postsurgery health states, but was not convinced by the argument that the use of the EQ-5D questionnaire in a non-UK population would be inappropriate because both studies used the same UK reference EQ-5D valuation tariffs. It concluded that because the clinical-effectiveness data were entirely taken from the ACT trials, it would be reasonable to use the utilities based on measurement of HRQoL in the same setting. The Committee further noted that the sensitivity analysis performed by the manufacturer when using the ACT I utility values resulted in cost-effectiveness estimates of approximately £61,000 and £53,000 per additional QALY gained for strategy A and strategy B, respectively, in the subacute outpatient setting.

4.6 In summary, the Committee considered that, on the basis of current evidence on the clinical effectiveness of infliximab and the best available estimates of cost effectiveness, the ICER for infliximab for the treatment of subacute manifestations of ulcerative colitis would lie between £33,000 and £61,000 per additional QALY. The Committee therefore concluded that the use of infliximab for the treatment of moderately to severely active ulcerative colitis where disease activity would normally be managed in an outpatient setting could not be considered a cost-effective use of NHS resources, and so could not recommend its use. 
5 Implementation

The Healthcare Commission assesses the performance of NHS organisations in meeting core and developmental standards set by the Department of Health in ‘Standards for better health’ issued in July 2004. The Secretary of State has directed that the NHS provides funding and resources for medicines and treatments that have been recommended by NICE technology appraisals normally within 3 months from the date that NICE publishes the guidance. Core standard C5 states that healthcare organisations should ensure they conform to NICE technology appraisals.

'Healthcare standards for Wales’ was issued by the Welsh Assembly Government in May 2005 and provides a framework both for self-assessment by healthcare organisations and for external review and investigation by Healthcare Inspectorate Wales. Standard 12a requires healthcare organisations to ensure that patients and service users are provided with effective treatment and care that conforms to NICE technology appraisal guidance. The Assembly Minister for Health and Social Services issued a Direction in October 2003 that requires local health boards and NHS trusts to make funding available to enable the implementation of NICE technology appraisal guidance, normally within 3 months. 

NICE has developed tools to help organisations implement this guidance (listed below). These are available on our website (www.nice.org.uk/TA140)
· A costing statement explaining the resource impact of this guidance. 
· Audit support for monitoring local practice.
6 Related NICE guidance
Published
· Leukapheresis for inflammatory bowel disease. NICE interventional procedure guidance 126 (2005). Available from www.nice.org.uk/IPG126
Under development
NICE is developing the following guidance (details available from www.nice.org.uk):

· Infliximab for the treatment of acute exacerbations of ulcerative colitis. NICE technology appraisal guidance (publication expected: TBC).
7 Review of guidance

The review date for a technology appraisal refers to the month and year in which the Guidance Executive will consider whether the technology should be reviewed. This decision will be taken in the light of information gathered by the Institute, and in consultation with consultees and commentators.
The guidance on this technology will be considered for review in February 2011. 

Andrew Dillon 
Chief Executive
April 2008
Appendix A: Appraisal Committee members and NICE project team

A
Appraisal Committee members

The Appraisal Committee is a standing advisory committee of the Institute. Its members are appointed for a 3-year term. A list of the Committee members who took part in the discussions for this appraisal appears below. The Appraisal Committee meets three times a month except in December, when there are no meetings. The Committee membership is split into three branches, each with a chair and vice chair. Each branch considers its own list of technologies and ongoing topics are not moved between the branches.

Committee members are asked to declare any interests in the technology to be appraised. If it is considered there is a conflict of interest, the member is excluded from participating further in that appraisal. 
The minutes of each Appraisal Committee meeting, which include the names of the members who attended and their declarations of interests, are posted on the NICE website.
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Anne Allison
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Professor David Barnett (Chair)
Professor of Clinical Pharmacology, University of Leicester

Mrs Elizabeth Brain
Lay Member
Professor Karl Claxton
Professor of Health Economics, Department of Economics & Related Research, University of York
Dr Richard Cookson
Senior Lecturer in Health Economics, School of Medicine Health Policy and Practice, University of East Anglia 

Mrs Fiona Duncan
Clinical Nurse Specialist, Anaesthetic Department, Blackpool Victoria Hospital, Blackpool

Professor Christopher Eccleston
Director, Pain Management Unit, University of Bath

Dr Paul Ewings
Statistician, Taunton & Somerset NHS Trust, Taunton

Professor John Geddes
Professor of Epidemiological Psychiatry, University of Oxford

Mr John Goulston
Director of Finance, Barts and the London NHS Trust

Ms Linda Hands
Clinical Reader in Surgery, University of Oxford

Dr Rowan Hillson
Consultant Physician, Diabeticare, The Hillingdon Hospital

Professor Philip Home (Vice Chair)
Professor of Diabetes Medicine, Newcastle University
Dr Terry John
General Practitioner, The Firs, London

Professor Richard Lilford
Professor of Clinical Epidemiology, Department of Public Health and Epidemiology, University of Birmingham

Dr Simon Maxwell
Senior Lecturer in Clinical Pharmacology and Honorary Consultant Physician, Queens Medical Research Institute, University of Edinburgh

Dr Alec Miners
Lecturer in Health Economics, London School of Hygiene and Tropical Medicine

Ms Judith Paget
Chief Executive, Caerphilly Local Health Board, Wales

Dr Ann Richardson
Lay Member 

Mr Mike Spencer
General Manager, Clinical Support Services, Cardiff and Vale NHS Trust

Dr Simon Thomas
Consultant Physician, General Medicine and Clinical Pharmacology, Newcastle Hospitals NHS Trust

Mr David Thomson
Lay Member

Dr Luke Twelves
General Practitioner, Ramsey Health Centre, North Huntingdon

Dr Norman Vetter
Reader, Department of Epidemiology, Statistics and Public Health, College of Medicine, University of Wales, Cardiff

Dr Paul Watson
Director of Commissioning, East of England Strategic Health Authority

B
NICE project team

Each technology appraisal is assigned to a team consisting of one or more health technology analysts (who act as technical leads for the appraisal), a technical adviser and a project manager. 

Rodrigo Refoios Camejo

Technical Lead

Janet Robertson

Technical Adviser

Eloise Saile

Project Manager

Appendix B: Sources of evidence considered by the Committee

A The Evidence Review Group (ERG) report for this appraisal was prepared by the West Midlands Health Technology Assessment Collaboration:

· Hyde C, Bryan S, Juarez-Garcia A et al. Infliximab for ulcerative colitis, July 2007
B The following organisations accepted the invitation to participate in this appraisal. They were invited to comment on the draft scope, the ERG report and the appraisal consultation document (ACD). Organisations listed in I were also invited to make written submissions. Organisations listed in II and III had the opportunity to give their expert views. Organisations listed in I, II and III also have the opportunity to appeal against the final appraisal determination.
I Manufacturer/sponsor:

· Schering-Plough Ltd 

II Professional/specialist and patient/carer groups:

· Continence Foundation

· Colostomy Association

· CORE (previously known as Digestive Disorders Foundation)

· InContact

· National Association for Colitis and Crohn's Disease (NACC)

· Ostomy Lifestyle Centre

· Specialised Healthcare Alliance 

· Association of Coloproctology of Great Britain and Ireland

· British Society of Gastroenterology

· Primary Care Society for Gastroenterology

· Royal College of Anaesthetists

· Royal College of General Practitioners

· Royal College of Nursing

· Royal College of Pathologists

· Royal College of Physicians

· Royal College of Surgeons

· Royal Society of Medicine – Intellectual Disabilities Forum
III Other consultees:
· Department of Health

· Luton Teaching PCT

· South Wiltshire PCT

· Welsh Assembly Government
IV Commentator organisations (did not provide written evidence and without the right of appeal):

· UCB Pharmaceuticals Ltd (olsalazine, prednisolone – enema)
· Unichem Ltd (sulfasalazine, azathioprine)

· MRC Clinical Trials Unit

· National Coordinating Centre for Health Technology Assessment

· West Midlands Health Technology Assessment Collaboration

· National Collaborating Centre for Nursing and Supportive Care
C The following individuals were selected from clinical specialist and patient advocate nominations from the non-manufacturer/sponsor consultees and commentators. They gave their expert personal view on infliximab for ulcerative colitis by attending the initial Committee discussion and providing written evidence to the Committee. They were also invited to comment on the ACD.

· Mr Richard Novell, Consultant Colorectal Surgeon, nominated by the Association of Coloproctology of Great Britain and Ireland – clinical specialist

· Professor CJ Hawkey, President-in-Waiting, nominated by the British Society of Gastroenterology – clinical specialist
· Professor Jonathan Rhodes – Professor of Medicine, nominated by the Royal College of Physicians – clinical specialist
· Ms Helen Farrell, Ostomy Lifestyle Centre Coordinator, nominated by Ostomy Lifestyle Centre – patient expert
· Ms Elaine Steven, Chairman, nominated by the National Association for Colitis and Crohn's Disease (NACC) – patient expert
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