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NHS
NHSEED
NICE
NNT
NPV
NS
OR
PCDAI
PICO
PPP
PPV
PSA
QALY
RCT
ROC
RR
SD
SE
SPC
SR
S

TPMT

Mercaptopurine

Methotrexate

National Clinical Guideline Centre

National Health Service

NHS Economic Evaluation Database

National Institute for Health and Clinical Excellence

Number needed to treat

Negative predictive value

Non-significant (not statistically significant)

Odds ratio

Paediatric Crohn’s disease activity index

Framework incorporating patients, interventions, comparison and outcome

Purchasing Power Parity

Positive predictive value
Probabilistic sensitivity analysis
Quality-adjusted life year
Randomised controlled trial
Receiver operating characteristic
Relative risk

Standard deviation

Standard error

Summary of product characteristics

Systematic review
Statistically significant

Thiopurine methyl transferase
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Introduction

1.1 Epidemiology

While the inflammatory condition which affects the distal small bowel and leads to weight loss,
abdominal pain and occasional intestinal bleeding became known as Crohn’s disease® in 1932,
individual cases were documented in Poland™? and Scotland®® up to thirty years earlier. Typically
involving distal ileum or colon, the disease can occur anywhere in the gastrointestinal tract. Since the
1960s there has been a dramatic change in the prevalence and geographical distribution of the
condition. Crohn’s disease was originally recognised in urban areas of Northern Europe and North
America, although there are now few parts of the world where it is not found.”” Conservative
estimates during the 1990s suggested that the prevalence in the United Kingdom was about
75/100,000°* and that this figure may have underestimated the true prevalence by 33%."7® By the
end of the century, the prevalence of Crohn’s disease in the north of England was 145/100,000** and
the most recent study from Tayside (Scotland) now indicates a prevalence of 157/100,000°%,

meaning there are at least 115,000 people in the UK with Crohn’s disease at the present time.

1.2 Aetiology

The causes of Crohn’s disease are widely debated, and none have consistently met the criteria
necessary to be recognised as the sole or major cause of the condition. Smoking and genetic
predisposition are two important factors that are likely to play some role.*® This limited
understanding has meant that treatment is largely directed at symptom relief rather than cure, and
there is need to distinguish between active treatment of acute disease (inducing remission) and the
prevention of relapse (maintaining remission). Whether a relapse refers to a recurrence of
symptoms, or the appearance of mucosal abnormalities before the development of symptoms,
remains the subject of dispute.’”® Patients’ views about treatment and the type of information they
need have changed little over the last 30 years.>***®

1.3 Clinical features

Typically people with Crohn’s disease have recurrent attacks, with acute exacerbations interspersed
with periods of remission or less active disease. Most people with Crohn’s disease lead active lives.
Nevertheless, five years after onset, 15% to 20% of people are disabled by their disease to some
degree [see ‘Infliximab (review) and adalimumab for the treatment of Crohn’s disease’, NICE
technology appraisal guidance 187, 2010].**®

People with severe Crohn’s disease can present with evidence of systemic toxicity (for example, fever
and raised pulse rate), weight loss, diarrhoea and often other complications. Investigation may reveal
severe, and sometimes extensive, intestinal inflammation, with associated biochemical and
haematological evidence of clinically significant systemic disturbance (for example, raised levels of C-
reactive protein and low albumin levels). People with severe Crohn’s disease often may not respond
to standard drug therapy, including immunosuppressives.

Crohn’s disease can be complicated by the development of intestinal obstruction, fistulae or perianal
disease. Fistulae can develop in about one quarter of people with Crohn’s disease.”®” Perianal disease
is a frequent complication of colonic and ileocolonic disease and is characterised by fissures, fistulae
or abscesses. Spontaneous healing is uncommon, and surgery is often needed, although it is not
always possible and may not be successful.

Other complications include stricture, acute dilation and perforation of the gastrointestinal tract, and
significant haemorrhage, particularly if the disease affects the colon. As well as these intestinal
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problems, the disease may be associated with abnormalities of the joints, eyes, liver and skin. These
non-intestinal symptoms have been reported in more than 6% of patients, mainly in people with
colonic Crohn’s disease.” There is also evidence of an increase in the incidence of cancer of the small
and large intestine in people with Crohn’s disease.

1.4 Management

14.1

1.4.2

143

14.4

Current management options for Crohn’s disease include drug therapy, attention to nutrition,
smoking cessation and, in severe or chronic active disease, surgery.

Drug therapy

The aims of drug treatment are to reduce symptoms and maintain or improve quality of life, while
minimising toxicity related to drugs over both the short and long term. Glucocorticosteroids, 5-
aminosalicylates, antibiotics, immunosuppressive drugs and tumour necrosis factor (TNF) alpha
inhibitors are current options for treating Crohn’s disease.

Enteral nutrition

Enteral nutrition is currently widely used as first-line therapy in children and adolescents to facilitate
growth and development.?’ Conversely, its use in adults is less common for various reasons.

Smoking Cessation

There appears to be clinical benefit from cessation of smoking with a reduction in the rate of
recurrence of disease activity.**>?’* Readers are advised to emphasise the importance of smoking
cessation to people with Crohn’s disease and should refer to NICE guidance: Smoking cessation
services PH10"® and Smoking cessation — Varenicline TA123."%

Surgery

Between 50% and 80% of people with Crohn’s disease will eventually need surgery.”** The main
indications for this are strictures causing symptoms of obstruction, other complications such as
fistula formation, perforation or failure of medical therapy.

This guideline intends to show the place of both new and established treatments in the wider care
pathway for Crohn’s disease. This will be useful for clinicians and people with Crohn’s disease
because new drugs have been licensed for Crohn’s disease in the last decade. The guideline also
deals with those medications which are unlicensed for treatment of the condition, but which have
been used in this way (off-label) for many years and their role is recognised in other NICE documents
as well as the British National Formulary.”® They include azathioprine, mercaptopurine and
methotrexate. The guideline aims to help improve the care offered to people with Crohn’s disease
and provide information about the clinical and cost effectiveness of potential care pathways.
Management of Crohn’s disease in specific populations (for example, in pregnancy) may require
special consideration.

16
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The GDG notes a number of difficulties in the development of this guideline:

Up to a third of patients with Crohn’s disease are diagnosed before the age of 21

The relative paucity of high quality data with which to inform evidence-based recommendations.
Since its earliest description Crohn’s disease has been the subject of considerable research
including aetiology, treatment, social consequences and its long-term impact on health and
quality of life. The chronic and periodic nature of the disease has limited the value of short-term
studies. The diverse anatomical sites and the existence of associated extra-intestinal
complications have made it difficult to conduct randomised controlled studies in which both the
intervention and placebo arm contain comparable patient populations. Many published studies
are under-powered and lack homogeneity. In addition outcome measures need to reflect benefits
which are of clinical significance and are considered valuable by patients.

Subgroup data stratified by severity are rare, making clinically and cost-effectiveness evidence-
based recommendations for varying levels of severity for the most part unfeasible. The GDG
acknowledges that severity is an important factor in management decisions and accepts that
consideration of severity will fall within the discretion of the individual clinician and the person
with Crohn’s disease. For pragmatic reasons, the guideline primarily addresses best practice and
cost-effectiveness for the “average” patient - people with moderate to severe Crohn’s disease.
The guidance does not consider in any detail the evidence base for management of Crohn’s
disease at the extreme ends of the spectrum (people with either mild or profoundly severe
Crohn’s disease).

Reporting of outcomes by smoking habit was rare.

Recommending pharmaceutical products that are used off-label in Crohn’s disease, but which are
widely prescribed in UK clinical practice and which are licensed for use in other conditions or
populations.

Extrapolating and generalising from adult populations to children and vice versa when there are
no or little data for specific populations. The GDG agreed to base treatment recommendations on
RCTs with extrapolation to childhood if no separate paediatric evidence was found.

Considerations specific to children and young people

1% hut there is a lack

of studies on treatment for children and young people. Paediatric practice is often based on
extrapolation from adult studies and in this guideline all recommendations relate to adults and
children unless otherwise specified. Induction and maintenance of remission as well as optimisation
of nutritional status and minimising possible side effects of treatment are fundamental to best
practice for all people with Crohn’s disease, whatever their age. There are, however, important
differences to consider when treating children including.

Childhood and adolescence are critical periods for growth and development and Crohn’s disease
can have a major influence on both of these. Between 15% and 40% of children have growth
impairment™>'*” and this can result in permanently reduced final adult height.">?*° This may be
due to the inflammatory process itself, or to impaired nutritional status associated with
malabsorption and/or reduced nutritional intake. Along with growth, puberty is often delayed and
there may be an opportunity to continue growing into late adolescence. Assessment of pubertal
status and bone age can be useful to assess the potential for further growth.In order to achieve
optimum growth and development it is vital to induce a rapid and prolonged remission whilst
optimising nutritional status and avoiding glucocorticosteroid-related growth impairment. This
has led to a search for other treatments such as exclusive enteral nutrition.

As well as growth and physical development it is also important to consider the child’s or young
person’s psychological and emotional development and educational needs. Several studies have

shown a high incidence of psychological morbidity in children and young people as well as adults
with Crohn’s disease.”***°
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1.6

Although paediatric practice is often based on adult studies most of the drugs currently used are
not licensed for use in children, reflecting similar off-label use in adults. As guidance covers
children, but the summaries of product characteristics for many drugs do not include children, the
guideline will assume that prescribers will consult the current online version of the British
National Formulary for Children.

Ultimately the prescriber must take responsibility for using drugs outside of their licensed
indications but it is important to involve the parents and, if possible the child, in a discussion
about risks and potential benefits. It is implicit in all discussions with patients about their
treatment that the clinician should establish that the patient has the capacity” to make a fully
informed decision about their care, and the ability to understand the potential benefits (and risks)
of treatment.

In the case of children, clinicians would normally involve those with parental responsibility in the
clinical decision-making process, and clinicians should also consider the maturity and competence
of the child to understand and make decisions about their own care.'®

Children can consent to treatment when they are able to understand the risks and benefits but
they cannot legally refuse treatment against their parents’ wishes until they are 16 years old. It is
important to consider the young person’s cognitive developmental stage when discussing the
disease and treatment options. Using appropriate terminology will help children and young
people participate actively in decision-making.

As children mature into adolescents and subsequently young people and adults they should be
encouraged to take more responsibility for managing their condition. Arrangements for transition
to adult care should be an integral part of the service. Care of young people in transition between
paediatric and adult services should be planned and managed according to the best practice
guidance described in the DH ‘Transition: getting it right for young people’ (available at
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/
Browsable/DH_4132944).

When managing Crohn’s disease in children and young people, the timing of treatment should be
carefully considered to avoid or minimise long-term consequences, be they either physical or
psychological.

Patient vignettes

The GDG agreed that it was important to bring the ‘lived experience’ of Crohn’s disease to the
reader’s attention whilst considering the evidence base. The reality of living with a chronic
condition is a vital aspect of the guideline. The vignettes were provided by the patient and carer
members of the GDG.

18
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Development of the guideline

What is a NICE clinical guideline?

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions
or circumstances within the NHS — from prevention and self-care through primary and secondary
care to more specialised services. Clinical guidelines are based on the best available research
evidence, with the aim of improving the quality of health care. Predetermined and systematic
methods are used to identify and evaluate the evidence relating to specific review questions.

NICE clinical guidelines can:

e provide recommendations for the treatment and care of people by health professionals

e be used to develop standards to assess the clinical practice of individual health professionals
e be used in the education and training of health professionals

e help patients to make informed decisions

e improve communication between patient and health professional.

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge
and skills.

The guidelines are produced using the following steps:
e guideline topic is referred to NICE from the Department of Health

e stakeholders register an interest in the guideline and are consulted throughout the development
process

e the scope is prepared by the National Clinical Guideline Centre (NCGC)
e the NCGC establishes a guideline development group (GDG)

e adraft guideline is produced after the group assesses the available evidence and makes
recommendations

e there is a consultation on the draft guideline

e the final guideline is produced.

The NCGC and NICE produce a number of versions of this guideline:

e the full guideline contains all the recommendations, plus details of the methods used and the
underpinning evidence
e the NICE guideline lists the recommendations

¢ information for the public (‘understanding NICE guidance’ or UNG) is written using suitable
language for people without specialist medical knowledge.

This version is the full version and can be downloaded from the NCGC website at XXXX. The other
versions can be downloaded from NICE at www.nice.org.uk, where pathways showing how this
guideline within the context of other NICE guidance is also available.

2.2 Remit

NICE received the remit for this guideline from the Department of Health. They commissioned the
NCGC to produce the guideline.

The remit for this guideline is:

To prepare a clinical guideline on the management of Crohn’s disease.
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2.3 Who developed this guideline?

A multidisciplinary Guideline Development Group (GDG) comprising professional group members and
consumer representatives of the main stakeholders developed this guideline (see section on
Guideline Development Group Membership and acknowledgements).

The National Institute for Health and Clinical Excellence funds the National Clinical Guideline Centre
(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC
and chaired by Professor John Mayberry in accordance with guidance from the National Institute for
Health and Clinical Excellence (NICE).

The group met every six weeks during the development of the guideline. At the start of the guideline
development process all GDG members declared interests including consultancies, fee-paid work,
share-holdings, fellowships and support from the healthcare industry. At all subsequent GDG
meetings, members declared arising conflicts of interest, which were also recorded. Members were
either required to withdraw completely or for part of the discussion if their declared interest made it
appropriate. The details of declared interests and the actions taken are shown in Appendix B:

Staff from the NCGC provided methodological support and guidance for the development process.
The team working on the guideline included a project manager, systematic reviewers, health
economists and information scientists. They undertook systematic searches of the literature,
appraised the evidence, conducted meta-analysis and cost effectiveness analysis where appropriate
and drafted the guideline in collaboration with the GDG.

2.4 What this guideline covers

Sections 2.4, 2.5 and 2.6 are based upon an extract of the guideline scope document that was written
before commencement of the guideline and hence the tense used is prospective (see Appendix A: for
the full version of the scope).

e Adults and children with a diagnosis of Crohn's disease.

e Consideration will be given to specific needs, if any, during pregnancy and in females of child-
bearing potential.

Key clinical issues that will be covered include

e Drug therapy, including the following drug categories:
o Glucocorticosteroids — conventional glucocorticosteroids and budesonide
o Immunosuppressives — azathioprine, mercaptopurine and methotrexate
o 5-aminosalicylates

Note that guideline recommendations will normally fall within licensed indications; exceptionally,
and only if clearly supported by evidence, use outside a licensed indication may be recommended.
The guideline will assume that prescribers will use a drug’s summary of product characteristics to
inform decisions made with individual patients.

e Enteral nutrition versus medical management or combination of medical therapy and enteral
nutrition

e Aspects of surgical management, for example:
o disease limited to the distal ileum (medical versus surgical management)
o strictures

e Information and support for people with Crohn's disease and their families and carers as
appropriate.

e Monitoring for:
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2.5

2.6

0 osteopaenia
o early relapse.

For further details please refer to the scope in and review questions in Table 1.

What this guideline does not cover

Diagnosis

Treatment of extraintestinal manifestations of Crohn’s disease

Surgical techniques

The following approaches to management:

photopheresis

granulocyte-macrophage colony-stimulating factor (GM-CSF)

probiotics

fish oil

anti-tuberculosis drugs for treatment of Mycobacterium avium paratuberculosis

O O O O o o

cyclosporin.

Relationships between the guideline and other NICE guidance

Health Technology Appraisals to be incorporated in this guidance:

Infliximab (review) and adalimumab for the treatment of Crohn's disease. NICE technology
appraisal guidance 187 (2010). Available from www.nice.org.uk/guidance/TA187

Related NICE Health Technology Appraisals:

Varenicline for smoking cessation. NICE technology appraisal guidance 123 (2007). Available from
www.nice.org.uk/guidance/TA123

Related NICE Interventional Procedures:

Extracorporeal photopheresis for Crohn's disease. NICE interventional procedure guidance 288
(2009). Available from www.nice.org.uk/guidance/IPG288

Leukapheresis for inflammatory bowel disease. NICE interventional procedure guidance 26
(2005). Available from www.nice.org.uk/guidance/IPG126

Wireless capsule endoscopy for investigation of the small bowel. NICE interventional procedure
guidance 101 (2004). Available from www.nice.org.uk/guidance/IPG101

Related NICE Clinical Guidelines:

Osteoporosis: fragility fracture risk. NICE clinical guideline 146 (2012). Available from
www.hice.org.uk/guidance/CG146

Colorectal cancer: the diagnosis and management of colorectal cancer. NICE clinical guideline 131
(2011). Available from www.nice.org.uk/CG131

Colonoscopic surveillance for prevention of colorectal cancer in people with ulcerative colitis,
Crohn's disease or adenomas CG118 (2011). Available from www.nice.org.uk/CG118

Medicines adherence. NICE clinical guideline 76 (2009). Available from
www.nice.org.uk/guidance/CG76

Irritable bowel syndrome in adults. NICE clinical guideline 61 (2008). Available from
www.nice.org.uk/guidance/CG61

Faecal incontinence. NICE clinical guideline 49 (2007). Available from
www.nice.org.uk/guidance/CG49
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e Nutrition support in adults. NICE clinical guideline 32 (2006). Available from
www.nice.org.uk/guidance/CG32

e Dyspesia. NICE clinical guideline 17 (2004). Available from www.nice.org.uk/guidance/CG17
e Fertility. NICE clinical guideline 11 (2004). Available from www.nice.org.uk/guidance/CG11

Related NICE Public Health Guidance:

e Smoking cessation services. NICE public health guidance 10 (2008). Available from
www.nice.org.uk/guidance/PH10

e Brief interventions and referral for smoking cessation. NICE public health guidance 1 (2006).
Available from www.nice.org.uk/guidance/PH1
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Methods

This guidance was developed in accordance with the methods outlined in the NICE Guidelines
Manual 2009."’

3.1 Developing the review questions and outcomes

e Review questions were developed in a PICO framework (patient, intervention, comparison
and outcome) for intervention reviews, and with a framework of population, index tests,
reference standard and target condition for reviews of prognostic test accuracy. This was to
guide the literature searching process and to facilitate the development of recommendations
by the guideline development group (GDG). A qualitative approach was used to frame
guestions related to patient experience. The questions were drafted by the NCGC technical
team and refined and validated by the GDG. The questions were based on the key clinical
areas identified in the scope (Appendix A:). Further information on the outcome measures
examined follows this section.

Table 1:
Chapter
5
5

Review questions

Review questions
Pharmacological induction

1. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of conventional
glucocorticosteroid treatment for induction of remission

1.1.1 compared with placebo?

1.1.2 compared with 5-aminosalicylate (5-ASA)
treatment?

1.2 plus 5-ASA treatment compared with placebo?
1.3 compared with azathioprine or mercaptopurine
(AZA/MP)?

1.4 plus azathioprine or mercaptopurine (AZA/MP)
compared with conventional glucocorticosteroid
treatment plus placebo?

1.5 compared with methotrexate?

1.6 plus methotrexate compared with conventional
glucocorticosteroid treatment plus placebo ?

2. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of low dose and high
dose budesonide for induction of remission compared
with

2.1 placebo?

2.2 conventional glucocorticosteroid treatment?

2.3 5-aminosalicylate (5-ASA) treatment?

2.4 azathioprine or mercaptopurine (AZA/MP)?

2.5 methotrexate?

3. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of 5-aminosalicylate (5-
ASA) treatment for induction of remission compared with

3.1 placebo?
3.2 azathioprine or mercaptopurine (AZA/MP)?

23

Outcomes

Remission as defined by:

e Absence of clinical symptoms
(determined by investigator)

e Crohn’s Disease Activity Index
(CDAI) < 150 at weeks 4-6 (early),
weeks 10-12 (middle) and weeks
15 or later (late) following
initiation of therapy +/- fall of >
70 points in CDAI

e Harvey Bradshaw Index (HBI) < 3

e Endoscopic healing

e Fistula healing

Adverse events

Withdrawal rate/premature

termination

Inflammatory Bowel Disease
Questionnaire (IBDQ) scores

In paediatric studies the main
outcomes included:

Remission as defined by:
e Absence of clinical symptoms
(determined by investigator)

e Paediatric Crohn’s Disease
Activity Index (PCDAI) < 10 at
weeks 4-6 (early), weeks 10-12
(middle) and weeks 15 or later
(late) following initiation of
therapy

e Endoscopic healing
e Fistula healing



Crohn's disease

Methods

Chapter

Review questions
3.3 methotrexate?

4. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of azathioprine or
mercaptopurine (AZA/MP) for induction of remission
compared with

4.1 placebo?

4.2 methotrexate?

4.3 In individuals diagnosed with Crohn’s disease what is

the incidence of serious adverse events for individuals

with:

e normal blood TPMT activity, on a standard dose of
azathioprine

o low blood TPMT activity, on a low dose of azathioprine

e unknown TPMT activity, on a standard dose of
azathioprine?

5. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of methotrexate for
induction of remission

5.1 compared with placebo?

5.2 plus conventional glucocorticosteroid treatment
compared with placebo plus conventional
glucocorticosteroid treatment?

Pharmacological maintenance

6. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of conventional
glucocorticosteroid treatment for maintenance of
remission for 12 months or longer

6.1 compared with placebo?
6.2 compared with 5-aminosalicylate (5-ASA) treatment?

6.3 plus 5-ASA treatment with conventional
glucocorticosteroid plus placebo ?

6.4 compared with azathioprine or mercaptopurine
(AZA/MP)?

6.5 plus azathioprine or mercaptopurine compared with
conventional glucocorticosteroid treatment plus placebo?
6.6 methotrexate?

7. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of low dose and high
dose budesonide for maintenance of remission for 12
months or longer compared with

7.1 placebo?

7.2 conventional glucocorticosteroid treatment?
7.3 5-aminosalicylate (5-ASA) treatment?

7.4 azathioprine or mercaptopurine (AZA/MP)?
7.5 methotrexate?
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Outcomes
Adverse events

Withdrawal rate/premature
termination

Growth as measured by height
velocity standard deviation score
(HVSDS)

Remission as defined by:

e Absence of clinical symptoms
(determined by investigator)

e Crohn’s Disease Activity Index
(CDAI) < 150 at weeks 4-6 (early),
weeks 10-12 (middle) and weeks
15 or later (late) following
initiation of therapy +/- fall of >
70 points in CDAI

e Harvey Bradshaw Index (HBI) < 3
e Endoscopic healing

e Fistula healing

Adverse events

Withdrawal rate/premature
termination

Inflammatory Bowel Disease
Questionnaire (IBDQ) scores

In paediatric studies the main
outcomes included:

Remission as defined by:

e Absence of clinical symptoms
(determined by investigator)

e Paediatric Crohn’s Disease
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Chapter  Review questions Outcomes

6 8. In individuals diagnosed with Crohn’s disease what is Activity Index (PCDAI) < 10 at
the clinical and cost effectiveness of 5-aminosalicylate (5- weeks 4-6 (early), weeks 10-12
ASA) treatment for maintenance of remission compared (middle) and weeks 15 or later
with (late) following initiation of
8.1 placebo? therapy
8.2 azathioprine or mercaptopurine (AZA/MP)? * Endoscopic healing
8.3 methotrexate? * Fistula healing

Adverse events
Withdrawal rate/premature
6 9. In individuals diagnosed with Crohn’s disease what is . /p
. . L termination
the clinical and cost effectiveness of azathioprine or .
mercaptopurine (AZA/MP) for maintenance of remission Grow_th as measured .by.helght
for 12 months or longer velocity standard deviation score
HVSDS

9.1 compared with placebo? ( )
9.2 compared with methotrexate?
9.3 plus conventional glucocorticosteroid or 5-ASA
treatment compared with placebo plus conventional
glucocorticosteroid or 5-ASA treatment?

6 10. In individuals diagnosed with Crohn’s disease what is
the clinical and cost effectiveness of methotrexate for
maintenance of remission for 12 months or longer
10.1 compared with placebo?
10.2 plus conventional glucocorticosteroid treatment
compared with placebo plus conventional
glucocorticosteroid treatment?

7 Maintaining remission after surgery
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Review questions

Enteral nutrition

12.1 In adults and children diagnosed with Crohn’s
disease what is the clinical and cost effectiveness of
enteral nutrition (elemental, semi-elemental and
polymeric) as a sole source of nutrition for induction of
remission compared with

e usual diet

e conventional glucocorticosteroid treatment

budesonide

e a combination of conventional glucocorticosteroid
treatment plus 5-ASA treatment

e a combination of conventional glucocorticosteroid
treatment plus azathioprine or mercaptopurine

e a combination of conventional glucocorticosteroid
treatment plus methotrexate

12.2 In adults and children diagnosed with Crohn’s
disease what is the clinical and cost effectiveness for
induction of remission of enteral nutrition (elemental,
semi-elemental and polymeric) plus medical therapy
versus usual diet.

13.1 What is the clinical and cost effectiveness of enteral
nutrition (elemental, semi-elemental and polymeric) for
maintenance of remission compared with

e usual diet

e medical treatment

e conventional glucocorticosteroid treatment
e budesonide

e 5-ASA treatment

e azathioprine or mercaptopurine

e methotrexate

13.2 What is the clinical and cost effectiveness of enteral
nutrition (elemental, semi-elemental and polymeric) for
maintenance of remission in combination with

e conventional glucocorticosteroid treatment
e budesonide

26

Outcomes

Remission as defined by:

e Absence of clinical symptoms
(determined by investigator)

e Crohn’s Disease Activity Index
(CDAI) £ 150 at weeks 4 - 6
(early), weeks 10 -12 (middle)
and weeks 15 or later (late)
following initiation of therapy +/-
fall of > 70 CDAI

e Paediatric Crohn’s Disease
Activity Index (PCDAI < 10)
Fistula healing

e Harvey Bradshaw Index (HBI) < 3
e Mucosal healing
Adverse events

Maintenance of remission as
defined by:

e Crohn’s Disease Activity Index
(CDAI) < 150 after 12 months

e Paediatric Crohn’s Disease
Activity Index (PCDAI) < 10

e Harvey Bradshaw Index (HBI) < 3
e Other validated index

e Mucosal healing

e Symptomatic recurrence
Adverse events

Withdrawal due to adverse events
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Chapter  Review questions Outcomes
e 5-ASA treatment
e azathioprine or mercaptopurine
e methotrexate?
compared with any of the above?
9 Surgery
14. In individuals diagnosed with Crohn’s disease limited Adults
to the distal ileum, what is the clinical and cost- Remission as defined by:
effectiveness of surgical resection for induction and e CDAI < 150 +/- fall of > 70
maintenance of remission compared with medical or
nutritional treatment? O LlE<E
e Endoscopic healing
e Fistula healing
e Any valid index
IBDQ
Premature termination of study
Adverse events including:
e Early (up to 30 days)
Infection local wound or intra-
abdominal abscess, other
Anastomotic dehiscence
Length of stay is a surrogate,
(inpatient v outpatient), ITU
Cardiovascular (Ml,
thromboembolism)
Intestinal obstruction
Haemorrhage
e Late
Wound herniation
Obstruction
Anaemia
B12 deficiency
Bile salt malabsorption
In paediatric studies
Remission as defined by:
e PCDAI <10 +/- fall of > 12.5
IMPACT
Growth (height velocity)
15. In individuals diagnosed with Crohn’s disease what is e Incidence of perioperative
the clinical and cost effectiveness of surgical treatment of complications
stricture compared with e Incidence of major complications
15.1 balloon dilation e Recurrence rate of symptomatic
15.2 balloon dilation plus intralesional glucocorticosteroid strictures requiring repeat
injections procedure
15.3 conservative management?
10 Monitoring

16. In adults and children diagnosed with Crohn’s disease,

27

Fracture rates in children under
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Chapter  Review questions Outcomes
what is the clinical and cost effectiveness of DEXA 18
compared with no monitoring for changes in bone e Change in bone density in
mineral density on patient outcomes (fracture rate)? children under 18
e Hospitalisation for fracture in
Further to development of the NICE Osteoporosis children under 18
Guideline, this question changed to:
In children with Crohn’s disease what is the risk of
fracture?
10 17. Does predicting early relapse through monitoring: Adult disease relapse as measured
e Unintended weight loss by
e CRP e Crohn’s Disease Activity Index >
e ESR 150 +/- rise 70
o MRI e Harvey Bradshaw Index > 3
e Calprotectin e Endoscopic relapse by Rutgeerts
score
e Colonoscopy or capsule endoscopy .
Growth in child e Recurrence of fistula
e Growth in children
e Hospitalisation
compared with standard care, improve patient outcomes >
(quality of life, future surgery, hospitalisation)? oS
IBDQ score
Adverse events
Colorectal cancer
Mortality
Disease relapse in children and
young people including:
e PCDAI>10
Growth as measured by height
velocity or high velocity standard
deviation score
IMPACT Questionnaire
11 Patient information and support
18.1 What are the primary information needs of adults e the information people with
with Crohn’s disease in the UK? Crohn’s disease wanted or found
useful
18.2 What are the primary information needs of children e any specific information
and young people with Crohn’s disease in the UK? requirements for people with
Crohn’s disease
o if information received changed
the perception of the disease.
12 Pregnancy

Scope: “Consideration is given to the specific needs, if

any, in pregnancy and females of child-bearing potential”
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3.2 Searching for evidence

3.2.1

3.2.2

3.2.3

3.23.1

Clinical literature search

Systematic literature searches were undertaken to identify evidence within published literature in
order to answer the review questions in accordance with the NICE Guidelines Manual*®’. Additional
searches were conducted to retrieve material on adverse events, pregnancy and breastfeeding and
fracture risk in children with Crohn’s disease. Databases were searched using relevant medical
subject headings, free-text terms and study type filters where appropriate. Studies published in
languages other than English and studies published only in abstract form were not reviewed. Where
possible, searches were restricted to articles published in English language. All searches were
conducted on core databases: Medline, Embase, Cinahl and The Cochrane Library. All searches were
updated on 13" March 2012. No papers after this date were considered.

Search strategies were checked by looking at reference lists of relevant key papers, checking search
strategies in other systematic reviews and asking the GDG for known studies. The questions, the
study types applied, the databases searched and the years covered can be found in Appendix D:.
During the scoping stage, a search was conducted for guidelines and reports. Searching for grey
literature or unpublished literature was not undertaken. All references sent by stakeholders were
considered.

Call for evidence
The GDG decided to initiate a ‘call for evidence’ (See Appendix K:) for part of Question 3:

“3. In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of 5-
aminosalicylate (5-ASA) treatment for induction of remission compared with

3.1 placebo?
3.2 azathioprine or mercaptopurine (AZA/MP)?
3.3 methotrexate?”

They believed that important evidence existed that would not be identified by the standard searches.
The NCGC contacted all registered stakeholders and asked them to submit any relevant published or
unpublished evidence. No previously unidentified evidence was submitted.

Health economic literature search

Systematic literature searches were also undertaken to identify health economic evidence within
published literature relevant to the review questions. The evidence was identified by conducting a
broad search relating to adults and children with a diagnosis of Crohn's disease in the NHS economic
evaluation database (NHS EED), the Health Economic Evaluations Database (HEED) and health
technology assessment (HTA) databases with no date restrictions. Additionally, the search was run
on Medline and Embase, with a specific economic filter, from April 2010, to ensure recent
publications that had not yet been indexed by these databases were identified. Studies published in
languages other than English were not reviewed.

The search strategies for health economics are included in Appendix D:. All searches were updated
on 13™ March 2012. Any papers published after this date were not considered.

Health economic call for evidence undertaken

No health economic call for evidence was undertaken.
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3.3 Evidence of effectiveness

3.3.1

3.3.2

3.3.21

The Research Fellow:

e identified potentially relevant studies for each review question from the relevant search results by
reviewing titles and abstracts — full papers were then obtained.

o reviewed full papers against pre-specified inclusion/exclusion criteria to identify studies that
addressed the review question in the appropriate population and reported on outcomes of
interest (review protocols are included in Appendix C:)

e critically appraised relevant studies using the appropriate checklist as specified in The Guidelines
Manual™’

e extracted key information about the study’s methods and results into evidence tables (evidence
tables are included in Appendix F:)

e generated summaries of the evidence by outcome (included in the relevant chapter write-ups):

o randomised studies:meta-analysis performed, where appropriate and reported in GRADE
profiles (for clinical studies) — see below for details

o observational studies: data presented as a range of values in GRADE profiles for cohort and
case control studies

o prognostic studies: data presented in modified quality assessment profiles and forest plots
o qualitative studies: each study summarised in adapted GRADE profiles.

Inclusion/exclusion

The inclusion/exclusion of studies was based on the review protocols (Appendix C:). The GDG were
consulted about any uncertainty regarding inclusion/exclusion of selected studies.

Methods of combining clinical studies

Data synthesis for intervention reviews

Where possible, meta-analyses were conducted to combine the results of studies for each review
guestion using Cochrane Review Manager (RevMan5) software. Fixed-effects (Mantel-Haenszel)
techniques were used to calculate risk ratios (relative risk) for the binary outcomes: remission,
relapse, relapse + withdrawal, adverse events, withdrawal/premature termination, withdrawal due
to adverse events, glucocorticosteroid sparing , maintenance of remission after 12 months, cancer of
the colon, height velocity, fracture rates, hospitalisation due to fracture and mortality. The
continuous outcome(s) change in CDAI/PCDAI scores, change in IBDQ scores, IMPACT scores, and
changes in bone density were analysed using an inverse variance method for pooling weighted mean
differences and where the studies had different scales, standardised mean differences were used.
Where reported, time-to-event data were presented as a hazard ratio.

Statistical heterogeneity was assessed by considering the chi-squared test for significance at p < 0.1
or an I-squared inconsistency statistic of > 50% to indicate significant heterogeneity. Where
significant heterogeneity was present, predefined subgroup analyses for disease severity, active or
guiescent disease, concurrent medications, age or disease location were carried out if the
information was available in the selected studies. Sensitivity analysis based on the quality of studies
was also carried out if there were differences, with particular attention paid to allocation
concealment, blinding and loss to follow-up (missing data). In cases where there was inadequate
allocation concealment, unclear blinding, more than 50% missing data or differential missing data,
this was examined in a sensitivity analysis. For the latter, the duration of follow-up was also taken
into consideration prior to including in a sensitivity analysis.

30



A WNBR

O 00 N O U

10

12

13
14
15
16
17
18
19
20

21

22
23
24
25

26

27
28
29
30
31
32
33
34
35

36

37
38
39
40
41
42
43
44

3.3.2.2

333

3.34

3.3.5

Crohn's disease
Methods

Assessments of potential differences in effect between subgroups were based on the chi-squared
tests for heterogeneity statistics between subgroups. If no sensitivity analysis was found to
completely resolve statistical heterogeneity then a random effects (DerSimonian and Laird) model
was employed to provide a more conservative estimate of the effect.

The means and standard deviations of continuous outcomes were required for meta-analysis.
However, in cases where standard deviations were not reported, the standard error was calculated if
the p-values or 95% confidence intervals were reported and meta-analysis was undertaken with the
mean and standard error using the generic inverse variance method in Cochrane Review Manager
(RevMan5) software.

For binary outcomes, absolute event rates were also calculated using the GRADEpro software using
event rate in the control arm of the pooled results.

Data synthesis for prognostic factor reviews

Odds ratio, relative risks or hazard ratios, with their 95% confidence intervals, from multivariate
analyses were extracted from the papers, and standard errors were calculated from the 95%
confidence intervals. The log of the effect size with its standard error was entered into the generic
inverse variance technique in the Cochrane Review Manager (RevMan5) software. Studies were not
combined in a meta-analysis for observational studies. Sensitivity analyses were carried out on the
basis of study quality and results were reported as ranges. The included studies were critically
appraised using a checklist adapted from the prognostic check list in The Guidelines Manual*®’ and
from the Cochrane Prognosis Methods Group.’

Types of studies

For most intervention evidence reviews in this guideline, RCTs were included, as they are considered
the most robust type of study design. Where the RCT data were not available or would not be
considered to be the most appropriate study design (i.e. prognostic reviews) this is detailed in the
protocols in Appendix C: and in the clinical evidence introductions.

Types of analysis

Estimates of effect from individual studies were based on intention to treat (ITT with imputation)
analysis if possible. With respect to the maintenance of remission reviews both relapse and relapse
plus withdrawal (ITT) analyses were presented. An ITT analysis considers all randomised participants
based on the intervention and control groups to which they were originally assigned. An assumption
is made that all participants in the trials who were lost to follow-up experienced the outcome of
interest, i.e. relapse (categorical variable/outcome). In the case of a continuous variable/outcome
the assumption is that those lost to follow-up would not considerably change the average scores of
their assigned groups. ITT analysis is a conservative approach to analyse the data and therefore may
under-estimate the effect and tend to bias the results towards no difference.

Appraising the quality of evidence by outcomes

The evidence for outcomes from the included RCT and observational studies were evaluated and
presented using an adaptation of the ‘Grading of Recommendations Assessment, Development and
Evaluation (GRADE) toolbox’ developed by the international GRADE working group
(http://www.gradeworkinggroup.org/). The software (GRADEpro) developed by the GRADE working
group was used to assess the quality of each outcome, taking into account individual study quality
and the meta-analysis results. The “Clinical evidence profile” includes details of the quality
assessment as well as pooled outcome data, an absolute measure of intervention effect and the
summary of quality of evidence for each outcome. In this table, the columns for intervention and
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control indicate the sum of the sample size for continuous outcomes. For binary outcomes such as
number of patients with an adverse event, the event rates (n/N: number of patients with events
divided by sum of number of patients) are shown with percentages. Reporting or publication bias is
only taken into consideration in the quality assessment and if apparent. Clinical and Economic study
characteristics are included in “Evidence tables” that can be found in Appendix F:. “Economic
summary of findings” tables and Economic study characteristics are included in the Economic
evidence sections of the guideline.

Each outcome was examined separately for the quality elements listed and defined in Table 2 and
each graded using the quality levels listed in Table 3: The main criteria considered in the rating of
these elements are discussed below (see section 3.3.6 Grading of Evidence). Footnotes were used to
describe reasons for grading a quality element as having serious or very serious problems. The
ratings for each component were summed to obtain an overall assessment for each outcome.

Table 4: The GRADE toolbox is currently designed only for randomised trials and observational
studies. For this guideline the GRADE quality assessment elements and outcome presentation was
adapted for prognostic and qualitative studies.

Table 2: Description of quality elements in GRADE for intervention studies
Quality element Description

Limitations Limitations in the study design and implementation may bias the estimates of the
treatment effect. Major limitations in studies decrease the confidence in the estimate
of the effect.

Inconsistency Inconsistency refers to any unexplained heterogeneity of results.

Indirectness Indirectness refers to differences in study population, intervention, comparator and
outcomes between the available evidence and the review question, or
recommendation made.

Imprecision Results are imprecise when studies include relatively few patients and few events and
thus have wide confidence intervals around the estimate of the effect, relative to the
clinically important threshold.

Publication bias Publication bias is a systematic underestimate or an overestimate of the underlying
beneficial or harmful effect due to the selective publication of studies.

Table 3: Levels of quality elements in GRADE

Level Description

None There are no serious issues with the evidence

Serious The issues are serious enough to downgrade the outcome evidence by one level
Very serious The issues are serious enough to downgrade the outcome evidence by two levels

Table 4: Overall quality of outcome evidence in GRADE

Level Description
High Further research is very unlikely to change our confidence in the estimate of effect
Moderate Further research is likely to have an important impact on our confidence in the estimate

of effect and may change the estimate

Low Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain
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Grading the quality of clinical evidence

After results were pooled, the overall quality of evidence for each outcome was considered. The
following procedure was adopted when using GRADE:

1. A quality rating was assigned, based on the study design. RCTs start HIGH and observational
studies as LOW, uncontrolled case series as LOW or VERY LOW.

2. The rating was then downgraded for the specified criteria: Study limitations, inconsistency,
indirectness, imprecision and reporting bias. These criteria are detailed below. Observational
studies were upgraded if there was: a large magnitude of effect, dose-response gradient, and if all
plausible confounding would reduce a demonstrated effect or suggest a spurious effect when
results showed no effect. Each quality element considered to have “serious” or “very serious” risk
of bias was rated down -1 or -2 points respectively.

3. The downgraded/upgraded marks were then summed and the overall quality rating was revised.
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VERY
LOW if 1, 2 or 3 points were deducted respectively.

4. The reasons or criteria used for downgrading were specified in the footnotes.

The details of criteria used for each of the main quality element are discussed further in the following
sections 3.3.7 to 3.3.10.

Study limitations

The main limitations for randomised controlled trials are listed in Table 5.

Table 5: Study limitations of randomised controlled trials
Limitation Explanation
Allocation Those enrolling patients are aware of the group to which the next enrolled patient

concealment
Lack of blinding

Incomplete
accounting of
patients and
outcome events

Selective outcome
reporting

Other limitations

Inconsistency

will be allocated (major problem in “pseudo” or “quasi” randomised trials with
allocation by day of week, birth date, chart number, etc)

Patient, caregivers, those recording outcomes, those adjudicating outcomes, or data
analysts are aware of the arm to which patients are allocated

Loss to follow-up not accounted and failure to adhere to the intention to treat
principle when indicated

Reporting of some outcomes and not others on the basis of the results

For example:

e Stopping early for benefit observed in randomised trials, in particular in the absence
of adequate stopping rules

e Use of non-validated patient-reported outcomes
e Carry-over effects in cross-over trials
e Recruitment bias in cluster randomised trials

Inconsistency refers to an unexplained heterogeneity of results. When estimates of the treatment
effect across studies differ widely (i.e. heterogeneity or variability in results), this suggests true
differences in underlying treatment effect. When heterogeneity existed (Chi square p < 0.1 or I-
squared inconsistency statistic of > 50%), but no plausible explanation could be found, the quality of
evidence was downgraded by one or two levels, depending on the extent of uncertainty to the
results contributed by the inconsistency in the results. In addition to the |- square and Chi square
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values, the decision for downgrading was also dependent on factors such as whether the
intervention was associated with benefit in all other outcomes or whether the uncertainty about the
magnitude of benefit (or harm) of the outcome showing heterogeneity would influence the overall
judgment about net benefit or harm (across all outcomes).

If inconsistency could be explained based on pre-specified subgroup analysis, the GDG took this into
account and considered whether to make separate recommendations based on the identified
explanatory factors, i.e. population and intervention. Where subgroup analysis gave a plausible
explanation of heterogeneity, the quality of evidence would not be downgraded.

Indirectness

Directness refers to the extent to which the populations, intervention, comparisons and outcome
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is
important when these differences are expected to contribute to a difference in effect size, or may
affect the balance of harms and benefits considered for an intervention.

Imprecision

The sample size, event rates and the resulting width of confidence intervals were the main criteria
considered by the GDG for the evaluation of precision in this guideline for all reviews included in the
health economic model. The minimal important difference (MID) was also utilised to assess precision
but was only applied in this guideline to reviews which were not considered in the economic analysis.
The main outputs of the economic analyses were ‘costs per QALY gained’ where QALYs were derived
from patient questionnaires. This negates the need to consider MIDs, since QALYs explicitly
incorporate important changes in quality of life related to disease burden. i.e. a clinically important
difference has been ascertained directly from people with Crohn’s disease.

For reviews which considered MIDs, the default MIDs of 0.75 and 1.25 for dichotomous outcomes
and of 0.5 of the standardised mean difference for continuous outcomes were accepted by the GDG.
The thresholds of important benefits or harms, or the MID for an outcome are considered relevant
for determining whether there is a “clinically important” difference between intervention and
control groups and in assessing imprecision. For continuous outcomes, the MID is defined as “the
smallest difference in score in the outcome of interest that informed patients or informed proxies
perceive as important, ether beneficial or harmful, and that would lead the patient or clinician to
consider a change in the management.'®*37:24>246

The difference between two interventions, as observed in the studies, was compared against the
MID when considering whether the findings were of “clinical importance”; this is useful to guide
decisions. For example, if the effect size was small (less than the MID), this finding suggests that
there may not be enough difference to strongly recommend one intervention over the other based
on that outcome.

The criteria applied for imprecision are based on sample size, event rates and the resulting width of
confidence intervals for reviews included in the health economic model or on the confidence
intervals for pooled or the best estimate of effect for reviews not included in the health economic
model, as outlined in Table 6 and illustrated in Figure 1.
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1 Table 6:
Dichotomous and continuous outcomes

‘no serious imprecision’

‘serious’

‘very serious’

Criteria applied to determine precision

For reviews included in the health economic model:
sample size, event rates were sufficient and the resulting
width of confidence intervals were narrow.

For reviews not included in the health economic model:
95% Cl does not cross either of the two minimal
important difference (MID) thresholds (the threshold
lines for appreciable benefit or harm); defined as precise.

For reviews included in the health economic model:
sample size, event rates were small and the resulting
width of confidence intervals were wide.

For reviews not included in the health economic model:
95% Cl crosses one of the two MID thresholds
(appreciable benefit or appreciable harm); defined as
imprecise.

For reviews included in the health economic model:
sample size, event rates were very small and the resulting
width of confidence intervals were very wide.

For reviews not included in the health economic model:
95% Cl crosses both of the two MID thresholds
(appreciable benefit and appreciable harm); defined as
imprecise.

Figure 1: lllustration of precise and imprecise outcomes based on the confidence interval of outcomesin af

Appreciable
harms

> >

IMPRECISE

t

no difference

Source: Figure adapted from GRADEPro software

u b WN

<i>
_______{____________-

Appreciable
benefits

o |

The MIDs are the threshold for appreciable benefits and harms. The confidence intervals of the top
three points of the diagram were considered precise because the upper and lower limits did not
cross the MID. Conversely, the bottom three points of the diagram were considered imprecise
because all of them crossed the MID and reduced our certainty of the results.
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3.4 Evidence of cost effectiveness

34.1

34.1.1

The GDG is required to make decisions based on the best available evidence of both clinical and cost
effectiveness. Guideline recommendations should be based on the expected costs of the treatment
options in relation to their expected health benefits (that is, their ‘cost effectiveness’), rather than on
the total cost or resource impact of implementing them.’ Thus, if the evidence suggests that an
intervention provides significant health benefits at an acceptable cost per patient treated, it should
be recommended even if it would be expensive to implement across the whole population.

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was
sought. The health economist undertook:

e a systematic review of the economic literature

e new cost-effectiveness analysis in priority areas

Literature review

The health economist:

¢ Identified potentially relevant studies for each review question from the economic search results
by reviewing titles and abstracts — full papers were then obtained.

e Reviewed full papers against pre-specified inclusion / exclusion criteria to identify relevant studies
(see below for details).

e Critically appraised relevant studies using the economic evaluations checklist as specified in The
Guidelines Manual.'”’

e Extracted key information about the study’s methods and results into evidence tables (evidence
tables are included in Appendix F:).

e Generated summaries of the evidence in NICE economic evidence profiles (included in the
relevant chapter write-ups) — see below for details.

Inclusion/exclusion

Full economic evaluations (studies comparing costs and health consequences of alternative courses
of action: cost-utility, cost-effectiveness, cost-benefit and cost-consequence analyses) and
comparative costing studies that addressed the review question in the relevant population were
considered potentially applicable as economic evidence.

Studies that only reported cost per hospital (not per patient), or only reported average cost
effectiveness without disaggregated costs and effects, were excluded. Abstracts, posters, reviews,
letters/editorials, foreign language publications and unpublished studies were excluded. Studies
judged to have an applicability rating of ‘not applicable’ were excluded (this included studies that
took the perspective of a non-Organisation for Economic Co-operation and Development [OECD]
country).

Remaining studies were prioritised for inclusion based on their relative applicability to the
development of this guideline and the study limitations. For example, if a high quality, directly
applicable UK analysis was available other less relevant studies may not have been included. Where
exclusions occurred on this basis, this is noted in the relevant section.

For more details about the assessment of applicability and methodological quality see the economic
evaluation checklist (The Guidelines Manual*®’) and the health economics research protocol in
Appendix C:

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness
estimates. The economic evidence profile shows, for each economic study, an assessment of
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applicability and methodological quality, with footnotes indicating the reasons for the assessment.
These assessments were made by the health economist using the economic evaluation checklist from
The Guidelines Manual.*’It also shows incremental costs, incremental effects (for example, quality-
adjusted life years [QALYs]) and the incremental cost-effectiveness ratio, as well as information
about the assessment of uncertainty in the analysis. See Appendix F: for more details.

If a non-UK study was included in the profile, the results were converted into pounds sterling using
the appropriate purchasing power parity.208
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Table 7:  Content of NICE economic profile

Item Description
Study First author name, reference, date of study publication and country perspective.
Applicability An assessment of applicability of the study to the clinical guideline, the current NHS

situation and NICE decision-making*:

Directly applicable — the applicability criteria are met, or one or more criteria are
not met but this is not likely to change the conclusions about cost effectiveness.
Partially applicable — one or more of the applicability criteria are not met, and this
might possibly change the conclusions about cost effectiveness.

Not applicable — one or more of the applicability criteria are not met, and this is
likely to change the conclusions about cost effectiveness.

Limitations An assessment of methodological quality of the study*:
Minor limitations — the study meets all quality criteria, or the study fails to meet one
or more quality criteria, but this is unlikely to change the conclusions about cost
effectiveness.
Potentially serious limitations — the study fails to meet one or more quality criteria,
and this could change the conclusion about cost effectiveness.
Very serious limitations — the study fails to meet one or more quality criteria and
this is very likely to change the conclusions about cost effectiveness. Studies with
very serious limitations would usually be excluded from the economic profile table.

Other comments Particular issues that should be considered when interpreting the study.
Incremental cost The mean cost associated with one strategy minus the mean cost of a comparator
strategy.

Incremental effects The mean QALYs (or other selected measure of health outcome) associated with
one strategy minus the mean QALYs of a comparator strategy.

Cost effectiveness Incremental cost-effectiveness ratio (ICER): the incremental cost divided by the
incremental effects.

Uncertainty A summary of the extent of uncertainty about the ICER reflecting the results of
deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial data,
as appropriate.

* Applicability and limitations and were assessed using the economic evaluation checklist from The Guidelines
Manual.”’

Undertaking new health economic analysis

As well as reviewing the published economic literature for each review question, as described above,
new economic analysis was undertaken by the health economist in selected areas. Priority areas for
new health economic analysis were agreed by the GDG after formation of the review questions and
consideration of the available health economic evidence.

The GDG identified drug induction of remission and drug maintenance of remission as the highest
priority areas for an original economic model. These models analyse a large proportion of resource
use for the majority of Crohn’s patients. The GDG also wished to prioritise surgical versus medical
induction of remission but the evidence was considered too limited to develop such a model.

The following general principles were adhered to in developing the cost-effectiveness analysis:
e Methods were consistent with the NICE reference case.™*

e The GDG was involved in the design of the model, selection of inputs and interpretation of the
results.

e Model inputs were based on the systematic review of the clinical literature supplemented with
other published data sources where possible.

e When published data were not available GDG expert opinion was used to populate the model.
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e Model inputs and assumptions were reported fully and transparently.
e The results were subject to sensitivity analysis and limitations were discussed.

e The model was peer-reviewed by another health economist at the NCGC.

To parameterise treatment effects in the model, a network meta-analysis (NMA) based on a
conditional logistic regression was carried out. The aim of the NMA was to calculate treatment-
specific odds ratios for withdrawal and remission conditional upon people not withdrawing. Separate
analyses were carried out for:

e first-line induction and

e second-line induction following failure of glucocorticosteroid treatment.
The NICE Technical Support Unit wrote the WinBUGS code for these NMA analyses.

Full methods for the cost-effectiveness analysis are described in Appendix H:.

Cost-effectiveness criteria

NICE’s report ‘Social value judgements: principles for the development of NICE guidance’ sets out the
principles that GDGs should consider when judging whether an intervention offers good value for

197
money.
In general, an intervention was considered to be cost effective if either of the following criteria
applied (given that the estimate was considered plausible):

a. The intervention dominated other relevant strategies (that is, it was both less costly in terms of
resource use and more clinically effective compared with all the other relevant alternative
strategies), or

b. The intervention cost less than £20,000 per quality-adjusted life-year (QALY) gained compared
with the next best strategy.

If the GDG recommended an intervention that was estimated to cost more than £20,000 per QALY
gained, or did not recommend one that was estimated to cost less than £20,000 per QALY gained,
the reasons for this decision are discussed explicitly in the ‘from evidence to recommendations’
section of the relevant chapter with reference to issues regarding the plausibility of the estimate or
to the factors set out in the ‘Social value judgements: principles for the development of NICE
guidance’.'*®

If a study reported the cost per life year gained but not QALYs, the cost per QALY gained was
estimated by multiplying by an appropriate utility estimate to aid interpretation. The estimated cost
per QALY gained is reported in the economic evidence profile with a footnote detailing the life-years
gained and the utility value used. When QALYs or life years gained are not used in the analysis,
results are difficult to interpret unless one strategy dominates the others with respect to every
relevant health outcome and cost.

In the absence of cost-effectiveness evidence

When no relevant published studies were found, and a new analysis was not prioritised, the GDG
made a qualitative judgement about cost effectiveness by considering expected differences in
resource use between comparators and relevant UK NHS unit costs alongside the results of the
clinical review of effectiveness evidence.
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3.5 Developing recommendations

3.5.1

3.5.2

3.5.3

3.54

Over the course of the guideline development process, the GDG was presented with:

e Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence
tables are in Appendix F:

e Summary of clinical and economic evidence and quality (as presented in chapters 5 - 12)
e Forest plots in Appendix G:

e A description of the methods and results of the cost-effectiveness analysis undertaken for the
guideline (Appendix H:).

Recommendations were drafted on the basis of the GDG interpretation of the available evidence,
having taken into account the balance of benefits, harms and costs. When clinical and economic
evidence was of poor quality, conflicting or absent, the GDG drafted recommendations based on
their expert opinion. The considerations for making consensus-based recommendations included the
balance between potential harms and benefits, economic implications compared with the benefits,
current practices, recommendations made in other relevant guidelines, patient preferences and
equality issues. The consensus recommendations were agreed through an on-line survey and follow-
up discussions in the GDG meeting resolved any differences of opinion. The GDG also considered
whether the uncertainty was sufficient to justify delaying making a recommendation to await further
research, taking into account the potential harm of failing to make a clear recommendation (see
Appendix I:).

The main considerations specific to each recommendation are outlined in the ‘Linking evidence to
recommendations’ section preceding the recommendations for each review question.

Research recommendations

When areas were identified for which good evidence was lacking, the guideline development group
considered making recommendations for future research. Decisions about inclusion were based on
factors such as:

e theimportance to patients or the population
e national priorities
e potential impact on the NHS and future NICE guidance

e ethical and technical feasibility.

Validation process

The guidance was subject to a five week public consultation and feedback as part of the quality
assurance and peer review of the document. All comments received from registered stakeholders
were responded to and posted on the NICE website.

Updating the guideline

Following publication, NICE undertake a review for update according to the guideline manual.™’

Disclaimer

Health care providers need to use clinical judgement, knowledge and expertise when deciding
whether it is appropriate to apply guidelines. The recommendations cited here are a guide and may
not be appropriate for use in all situations. The decision to adopt any of the recommendations cited
here must be made by the practitioners in light of individual patient circumstances, the wishes of the
patient, clinical expertise, resources and drug licencing issues.
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The National Clinical Guideline Centre disclaims any responsibility for damages arising out of the use
or non-use of these guidelines and the literature used in support of these guidelines.

3.5.5 Funding

The National Clinical Guideline Centre was commissioned by the National Institute for Health and
Clinical Excellence to undertake the work on this guideline.
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Figure 2:

Inducing remission in Crohn’s disease
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‘ Do not recommend ‘

‘ Consider recommendation

‘ Offer recommendation ‘

R41. Give all people with Crohn’s disease, and/or their parents or carers if
appropriate, information, advice and support in line with published NICE guidance on:

* smoking cessation
® patient experience
e medicines adherence
o fertility.

R4. In people with one
or more of distal ileal, ileocaeca
or right-sided colonic disease™ who
decline, cannot tolerate or in whom a
conventional glucocorticosteroid is
contraindicated, consider budesonide*
for a first presentation or a single
inflammatory exacerbation within a 12-
month period. Explain that budesonide,
is less effective than a conventional

R2. Offer monotherapy with a
conventional glucocorticosteroid
(prednisolone, methylprednisolone
or intravenous hydrocortisone) to
induce remission in people with a
first presentation or a single

inflammatory exacerbation of
Crohn’s disease in a 12-month

v

period.

glucocorticosteroid but may
have fewer side effects.

R6. Do not offer
budesonide or 5-ASA
treatment for severe presentations
or exacerbations

R7. Do not offer
azathioprine*, mercaptopurine*
or methotrexate*as monotherapy
to induce remission.

R5. In people
who decline, cannot tolerate

or in whom glucocorticosteroid
treatment is contraindicated, consider
5-aminosalicylate* (5-ASA) treatment

for a first presentation or a single

inflammatory exacerbation in a 12-month
period. Explain that 5-ASA is less effective
than a conventional glucocorticosteroid
or budesonide but may have fewer
side effects than a conventional
glucocorticosteroid.

A

R3. Consider
enteral nutrition as an

alternative to a conventional

glucocorticosteroid to
induce remission for:

o children in whom there is
concern about growth or side

effects, and

there is concern
about growth

e young people in whom

R8. Consider
adding azathioprine* or
mercaptopurine* to a conventional
glucocorticosteroid or budesonide* to!
induce remission of Crohn’s disease if
o there are two or more inflammatory
exacerbations in a 12-month period,
or
o the glucocorticosteroid dose
cannot be tapered.

R10. Consider
adding methotrexate to a
conventional glucocorticosteroid
or budesonide to induce remission

R9. Monitor the effects of azathioprine*,
mercaptopurine* and methotrexate*” as advised in the
current online version of the ‘British national formulary’

(BNF)¥ or ‘British national formulary for children’ (BNFC).

Monitor for neutropenia in those taking azathioprine or
mercaptopurine even if they have normal TPMT activity.

in people who cannot tolerate

azathioprine or mercaptopurine, or in
whom TPMT activity is deficient, if:

o there are two or more inflammatory

R13: Infliximab and
adalimumab, within their
licensed indications, are
recommended as
treatment options for
people with severe active
Crohn’s disease whose
disease:

© has not responded to
conventional therapy
(including
immunosuppressive and/or
corticosteroid treatments),
or

e who are intolerant of or
e have contraindications to
conventional therapy.

R17: Infliximab, within
its licensed indication, is
recommended for the
treatment of people
aged 6-17 years with
severe active Crohn’s
disease whose disease
has not responded to
conventional therapy
(including
corticosteroids,
immunomodulators and
primary nutrition
therapy), or who are
intolerant of or have
contraindications to
conventional therapy.

exacerbations in a 12-month period, o
o the glucocorticosteroid
dose cannot be tapered.
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~See recommendation 31 and 32 for when to consider surgery early in the course of the disease for people whose disease is limited to the distal ileum *Although use is common in UK clinical practice, at the time of
publication (October 2012) azathioprine, mercaptopurine, methotrexate, mesalazine, olsalazine and balsalazide did not have UK marketing authorisation for inducing remission in Crohn's disease and budesonide did not
have a UK marketing authorisation specifically for children and young people. The prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained
and documented. See the General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information. * Follow BNF/BNFC cautions on prescribing methotrexate. “Advice on
monitoring of immunosuppressives can be found in the BNF/BNFC. The gastroenterology chapter and other relevant sections should be consulted.
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Figure 3: Maintaining remission in Crohn’s disease

‘ Do not recommend ‘

Q ‘ Consider recommendation

‘ ‘ Offer recommendation ‘

R41. Give all people with Crohn’s disease, and/or their parents or carers if appropriate,
information, advice and support in line with published NICE guidance on:

e smoking cessation
® patient experience
e medicines adherence

o fartility.

v

R21. Discuss with people with Crohn's disease, and/or their parents or
carers if appropriate, options for managing their disease when they are
in remission, including both no treatment and treatment. The discussion
should include the risk of inflammatory exacerbations (with and without
drug treatment) and the potential side effects of drug treatment. Record
the person's views in their notes.

R27. Do not offer a conventional
glucocorticosteroid or budesonide to

maintain remission.

A,

R24. Offer azathioprine"<¥ or
mercaptopurine*¥ as monotherapy
to maintain remission when
previously used with a conventional
glucocorticosteroid to induce
remission.

Consider azathioprine*¥ or
mercaptopurine*¥ to maintain
remission in people who have not
previously received these drugs
(particularly those with adverse
prognostic factors such as early age
of onset, perianal disease,
glucocorticosteroid use at
presentation and severe
presentations).

R26. Consider
methotrexate
to maintain remission only in
people who:
o needed methotrexate to induce
remission, or

® have tried but did not tolerate

azathioprine or mercaptopurine for
maintenance or

® have contraindications to azathioprine
or mercaptopurine (for example,
deficient TPMT activity or
previous episodes of
pancreatitis).

l

R16. Treatment with infliximab or adalimumab (see R13
and R15) should only be continued if there is clear
evidence of ongoing active disease as determined by
clinical symptoms, biological markers and investigation,
including endoscopy if necessary. Specialists should
discuss the risks and benefits of continued treatment
with patients and consider a trial withdrawal from
treatment for all patients who are in stable clinical
remission. People who continue treatment with
infliximab or adalimumab should have their disease
reassessed at least every 12 months to determine
whether ongoing treatment is still clinically appropriate.
People whose disease relapses after treatment is

stopped should have the option to start treatment again.

* Although use is common in UK clinical practice, at the time of publication (October 2012), azathioprine, mercaptopurine and methotrexate did not have UK marketing authorisation for maintaining
remission in Crohn’s disease. The prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the

General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information. ~Follow BNF/BNFC cautions on prescribing methotrexate. ¥Advice on monitoring of
immunosuppressives can be found in the BNF/BNFC. The gastroenterology chapter and other relevant sections should be consulted.
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Key priorities for implementation

From the full set of recommendations, the GDG selected nine key priorities for implementation. The
criteria used for selecting these recommendations are listed in detail in The Guidelines Manual.*’
They are not listed in order of importance.

39. Ensure that information and advice about Crohn's disease:

e is age appropriate

e is of the appropriate cognitive and literacy level, and

e meets the cultural and linguistic needs of the local community.

1. Discuss treatment options and monitoring with the person with Crohn’s disease, and/or their
parent or carer if appropriate, and within the multidisciplinary team. Apply the principles outlined in
'Patient experience in adult NHS services' (NICE clinical guidance 138).

42. Give people with Crohn’s disease, and/or their parents or carers if appropriate, additional
information on the following when appropriate:

e possible delay of growth and puberty in children and young people

e diet and nutrition

o fertility and sexual relationships

® prognosis

* side effects of their treatment

e cancer risk

e surgery

e care of young people in transition between paediatric and adult services
e contact details for support groups.

43. Offer adults, children and young people, and/or their parents or carers, age-appropriate
multidisciplinary support to deal with any concerns about the disease and its treatment, including
concerns about body image, living with a chronic illness, and attending school and higher education.

9. Assess thiopurine methyltransferase (TPMT) activity before offering azathioprine or
mercaptopurine®. Do not offer azathioprine or mercaptopurine if TPMT activity is deficient (very low
or absent). Consider azathioprine or mercaptopurine at a lower dose if TPMT activity is below normal
but not deficient (according to local laboratory reference values).

11. Monitor the effects of azathioprine, mercaptopurine® and methotrexate® as advised in the
current online version of the ‘British national formulary’ (BNF)® or ‘British national formulary for
children’ (BNFC). Monitor for neutropenia in those taking azathioprine or mercaptopurine even if
they have normal TPMT activity.

12. Ensure that there are documented local safety monitoring policies and procedures (including
audit) for adults, children and young people receiving treatment that needs monitoring. Nominate a
member of staff to act on abnormal results and communicate with GPs and people with Crohn’s
disease and/or their parents or carers, if appropriate.
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19. Discuss with people with Crohn's disease, and/or their carer if appropriate, options for managing
their disease when they are in remission, including both no treatment and treatment. The discussion
should include the risk of inflammatory exacerbations (with and without drug treatment) and the
potential side effects of drug treatment. Record the person's views in their notes.

26. Do not offer a conventional glucocorticosteroid or budesonide to maintain remission.

a Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine and mercaptopurine
did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional guidance,
taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's Good
practice in prescribing medicines — guidance for doctors for further information.

b Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine, mercaptopurine
and methotrexate did not have UK marketing authorisation for this indication. The prescriber should follow relevant
professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented.
See the GMC's Good practice in prescribing medicines — guidance for doctors for further information.

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

d Advice on monitoring of immunosuppressives can be found in the current online version of BNF/BNFC. The
gastroenterology chapter and other relevant sections should be consulted.
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Full list of recommendations

All recommendations relate to adults and children unless otherwise specified.

Inducing remission in Crohn’s disease

1. Discuss treatment options and monitoring with the person with Crohn’s disease, and/or their
parent or carer if appropriate, and within the multidisciplinary team. Apply the principles outlined in
'Patient experience in adult NHS services' (NICE clinical guidance 138).

Monotherapy

2. Offer monotherapy with a conventional glucocorticosteroid (prednisolone, methylprednisolone or
intravenous hydrocortisone) to induce remission in people with a first presentation or a single
inflammatory exacerbation of Crohn’s disease in a 12-month period.

3. Consider enteral nutrition as an alternative to a conventional glucocorticosteroid to induce
remission for:

e children in whom there is concern about growth or side effects, and

e young people in whom there is concern about growth.

4. In people with one or more of distal ileal, ileocaecal or right-sided colonic disease® who decline,
cannot tolerate or in whom a conventional glucocorticosteroid is contraindicated, consider
budesonide' for a first presentation or a single inflammatory exacerbation in a 12-month period.
Explain that budesonide is less effective than a conventional glucocorticosteroid but may have fewer
side effects.

5. In people who decline, cannot tolerate or in whom glucocorticosteroid treatment is
contraindicated, consider 5-aminosalicylate (5-ASA) treatment® for a first presentation or a single
inflammatory exacerbation in a 12-month period. Explain that 5-ASA is less effective than a
conventional glucocorticosteroid or budesonide but may have fewer side effects than a conventional
glucocorticosteroid.

6. Do not offer budesonide or 5-ASA treatment for severe presentations or exacerbations.

7. Do not offer azathioprine, mercaptopurine or methotrexate as monotherapy to induce remission.

e See recommendations 31 and 32 for when to consider surgery early in the course of the disease for people whose disease is
limited to the distal ileum.

f Although use is common in UK clinical practice, at the time of publication (October 2012), budesonide did not have a UK
marketing authorisation specifically for children and young people. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the
General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information.

g Although use is common in UK clinical practice, at the time of publication (October 2012) mesalazine, olsalazine and
balsalazide did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's
Good practice in prescribing medicines — guidance for doctors for further information.
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Add-on treatment

8. Consider adding azathioprine or mercaptopurine® to a conventional glucocorticosteroid or
budesonide’ to induce remission of Crohn’s disease if:

e there are two or more inflammatory exacerbations in a 12-month period, or
e the glucocorticosteroid dose cannot be tapered.

9. Assess thiopurine methyltransferase (TPMT) activity before offering azathioprine or
mercaptopurine®. Do not offer azathioprine or mercaptopurine if TPMT activity is deficient (very low
or absent). Consider azathioprine or mercaptopurine at a lower dose if TPMT activity is below normal
but not deficient (according to local laboratory reference values).

10. Consider adding methotrexate™ to a conventional glucocorticosteroid or budesonide’ to induce
remission in people who cannot tolerate azathioprine or mercaptopurine, or in whom TPMT activity
is deficient, if:

e there are two or more inflammatory exacerbations in a 12-month period, or
e the glucocorticosteroid dose cannot be tapered.

11. Monitor the effects of azathioprine, mercaptopurine® and methotrexate”® as advised in the
current online version of the ‘British national formulary’ (BNF)® or ‘British national formulary for
children’ (BNFC). Monitor for neutropenia in those taking azathioprine or mercaptopurine even if
they have normal TPMT activity.

12. Ensure that there are documented local safety monitoring policies and procedures (including
audit) for adults, children and young people receiving treatment that needs monitoring. Nominate a
member of staff to act on abnormal results and communicate with GPs and people with Crohn’s
disease and/or their parents or carers, if appropriate.

a Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine and mercaptopurine
did not have UK marketing authorisation for this indication. The prescriber should follow relevant p rofessional guidance,
taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's Good
practice in prescribing medicines — guidance for doctors for further information.

b Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine, mercaptopurine
and methotrexate did not have UK marketing authorisation for this indication. The prescriber should follow relevant
professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See
the GMC's Good practice in prescribing medicines — guidance for doctors for further information.

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

d Advice on monitoring of immunosuppressives can be found in the current online version of BNF/BNFC. The
gastroenterology chapter and other relevant sections should be consulted.

f Although use is common in UK clinical practice, at the time of publication (October 2012), budesonide did not have a UK
marketing authorisation specifically for children and young people. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the General
Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information.
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Infliximab and adalimumab

The recommendations in the following section are from ‘Infliximab and adalimumab for the
treatment of Crohn’s disease’ (NICE technology appraisal guidance 187).

13. Infliximab and adalimumab, within their licensed indications, are recommended as treatment
options for adults with severe active Crohn’s disease (see recommendation 18) whose disease has
not responded to conventional therapy (including immunosuppressive and/or corticosteroid
treatments), or who are intolerant of or have contraindications to conventional therapy. Infliximab or
adalimumab should be given as a planned course of treatment until treatment failure (including the
need for surgery), or until 12 months after the start of treatment, whichever is shorter. People
should then have their disease reassessed (see recommendation 16) to determine whether ongoing
treatment is still clinically appropriate.

14. Treatment as described in recommendation 13 should normally be started with the less
expensive drug (taking into account drug administration costs, required dose and product price per
dose). This may need to be varied for individual patients because of differences in the method of
administration and treatment schedules.

15. Infliximab, within its licensed indication, is recommended as a treatment option for people with
active fistulising Crohn’s disease whose disease has not responded to conventional therapy (including
antibiotics, drainage and immunosuppressive treatments), or who are intolerant of or have
contraindications to conventional therapy. Infliximab should be given as a planned course of
treatment until treatment failure (including the need for surgery) or until 12 months after the start of
treatment, whichever is shorter. People should then have their disease reassessed (see
recommendation 16) to determine whether ongoing treatment is still clinically appropriate.

16. Treatment with infliximab or adalimumab (see recommendations 13 and 15) should only be
continued if there is clear evidence of ongoing active disease as determined by clinical symptom:s,
biological markers and investigation, including endoscopy if necessary. Specialists should discuss the
risks and benefits of continued treatment with patients and consider a trial withdrawal from
treatment for all patients who are in stable clinical remission. People who continue treatment with
infliximab or adalimumab should have their disease reassessed at least every 12 months to
determine whether ongoing treatment is still clinically appropriate. People whose disease relapses
after treatment is stopped should have the option to start treatment again.

17. Infliximab, within its licensed indication, is recommended for the treatment of people aged 6-17
years with severe active Crohn’s disease whose disease has not responded to conventional therapy
(including corticosteroids, immunomodulators and primary nutrition therapy), or who are intolerant
of or have contraindications to conventional therapy. The need to continue treatment should be
reviewed at least every 12 months.

18. For the purposes of this guidance, severe active Crohn’s disease is defined as very poor general
health and one or more symptoms such as weight loss, fever, severe abdominal pain and usually
frequent (3—4 or more) diarrhoeal stools daily. People with severe active Crohn’s disease may or may
not develop new fistulae or have extra-intestinal manifestations of the disease. This clinical definition
normally, but not exclusively, corresponds to a Crohn’s Disease Activity Index (CDAI) score of 300 or
more, or a Harvey-Bradshaw score of 8 to 9 or above.

19. When using the CDAI and Harvey-Bradshaw Index, healthcare professionals should take into
account any physical, sensory or learning disabilities, or communication difficulties that could affect
the scores and make any adjustments they consider appropriate.

20. Treatment with infliximab or adalimumab should only be started and reviewed by clinicians with
experience of TNF inhibitors and of managing Crohn’s disease.
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Maintaining remission in Crohn’s disease

21. Discuss with people with Crohn's disease, and/or their parents or carers if appropriate, options
for managing their disease when they are in remission, including both no treatment and treatment.
The discussion should include the risk of inflammatory exacerbations (with and without drug
treatment) and the potential side effects of drug treatment. Record the person's views in their notes.

22. Offer colonoscopic surveillance in line with 'Colonoscopic surveillance for prevention of colorectal
cancer in people with ulcerative colitis, Crohn's disease or adenomas’ (NICE clinical guideline 118).

Follow-up during remission for those who choose not to receive maintenance treatment
23. When people choose not to receive maintenance treatment:

e discuss and agree with them, and/or their parents or carers if appropriate, plans for follow-up,
including the frequency of follow-up and who they should see

e ensure they know which symptoms may suggest a relapse and should prompt a consultation with
their healthcare professional (most frequently, unintended weight loss, abdominal pain, diarrhoea,
general ill-health)

e ensure they know how to access the healthcare system if they experience a relapse

e discuss the importance of not smoking.

Maintenance treatment for those who choose this option

24. Offer azathioprine or mercaptopurine” as monotherapy to maintain remission when previously
used with a conventional glucocorticosteroid or budesonide to induce remission.

25. Consider azathioprine or mercaptopurineh to maintain remission in people who have not
previously received these drugs (particularly those with adverse prognostic factors such as early age
of onset, perianal disease, glucocorticosteroid use at presentation and severe presentations).

26. Consider methotrexate®' to maintain remission only in people who:
¢ needed methotrexate to induce remission, or
e have tried but did not tolerate azathioprine or mercaptopurine for maintenance or

e have contraindications to azathioprine or mercaptopurine (for example, deficient TPMT activity or
previous episodes of pancreatitis).

27. Do not offer a conventional glucocorticosteroid or budesonide to maintain remission.

See recommendation 11 and 12 for guidance on monitoring the effects of azathioprine
mercaptopurine and methotrexate.

See recommendation 16 for when to continue infliximab or adalimumab during remission.

¢ Follow BNE/BNFC cautions on prescribing methotrexate.

h Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine and mercaptopurine
did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional guidance,
taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's Good
practice in prescribing medicines — guidance for doctors for further information.

i Although use is common in UK clinical practice, at the time of publication (October 2012) methotrexate did not have UK
marketing authorisation for this indication. The prescriber should follow relevant professional guidance, taking full
responsibility for the decision. Informed consent should be obtained and documented. See the GMC's Good practice in
prescribing medicines — guidance for doctors for further information.
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Maintaining remission in Crohn’s disease after surgery

Surgery

Crohn’s disease limited to the distal ileum

31. Consider surgery as an alternative to medical treatment early in the course of the disease for
people whose disease is limited to the distal ileum, taking into account the following:

e benefits and risks of medical treatment and surgery

e risk of recurrence after surgery'

e individual preferences and any personal or cultural considerations.
Record the person’s views in their notes.

32. Consider surgery early in the course of the disease or before or early in puberty for children and
young peoplewhose disease is limited to the distal ileum and who have:

e growth impairment despite optimal medical treatment and/or
e refractory disease.

Discuss treatment options within the multidisciplinary team and with the person's parent or carer
and, if appropriate, the child or young person.

| Appendix N contains observational data on recurrence rates after surgery.
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Managing strictures

33. Consider balloon dilation particularly in people with a single stricture that is short, straight and
accessible by colonoscopy.

34. Discuss the benefits and risks of balloon dilation and surgical interventions for managing
strictures™ with:

e the person with Crohn’s disease and/or their parent or carer, if appropriate

® a surgeon and

e a gastroenterologist

35. Take into account the following factors when assessing options for managing a stricture:

e whether medical therapy has been optimised

e the number and extent of previous resections

e the rapidity of past recurrence (if appropriate)

e the potential for further resections

e the consequence of short bowel syndrome

e the person’s preference, and how their lifestyle and cultural background might affect management.

36. Ensure that abdominal surgery is available for managing complications or failure of balloon
dilation.

Monitoring for osteopenia and assessing fracture risk

Refer to ‘Osteoporosis: assessing the risk of fragility fracture’ (NICE clinical guideline 146) for
recommendations on assessing the risk of fragility fracture in adults. Crohn’s disease is a cause of
secondary osteoporosis.

37. Do not routinely monitor for changes in bone mineral density in children and young people.

38. Consider monitoring for changes in bone mineral density in children and young people with risk
factors, such as low body mass index (BMI), low trauma fracture or continued or repeated
glucocorticosteroid use.

Patient information and support

39. Ensure that information and advice about Crohn's disease:
e is age appropriate

e is of the appropriate cognitive and literacy level, and

e meets the cultural and linguistic needs of the local community.

m Appendix O contains observational data on efficacy, safety, quality of life and time to recurrence for balloon dilation and
surgery for stricture.
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40. Discuss the possible nature, frequency and severity of side effects” of drug treatment (see
appendices L and M)™ with people with Crohn’s disease, and/or their parents or carers if appropriate.

41. Give all people with Crohn’s disease, and/or their parents or carers if appropriate, information,
advice and support in line with published NICE guidance on:

* smoking cessation

e patient experience

* medicines adherence

o fertility.

See ‘Relationships between the guideline and other NICE guidance’ section 2.6.

42. Give people with Crohn’s disease, and/or their parents or carers if appropriate, additional
information on the following when appropriate:

e possible delay of growth and puberty in children

e diet and nutrition

e fertility and sexual relationships

® prognosis

* side effects of their treatment

e cancer risk

e surgery

e care of young people in transition between paediatric and adult services
e contact details for support groups.

43, Offer adults, children and young people, and/or their parents or carers, age-appropriate
multidisciplinary support to deal with any concerns about the disease and its treatment, including
concerns about body image, living with a chronic illness, and attending school and higher education.

Conception and pregnancy

44, Give information about the possible effects of Crohn's disease on pregnancy, including the
potential risks and benefits of medical treatment and the possible effects of Crohn’s disease on
fertility.

45, Ensure effective communication and information-sharing across specialties (for example, primary
care, obstetrics and gastroenterology) in the care of pregnant women with Crohn's disease.

m Appendix O contains observational data on efficacy, safety, quality of life and time to recurrence for balloon dilation and
surgery for stricture.

n Appendices L and M contain observational data on adverse events associated with 5-ASA treatment and
immunosuppressives.
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Key research recommendations

1.

For patients with intestinal Crohn’s disease, does the addition of azathioprine to
glucocorticosteroid treatment at diagnosis, improve the long-term outcome compared with
glucocorticosteroid treatment alone?

Following successful medical induction of remission of Crohn’s disease of the colon, is mesalazine
more clinically and cost effective than no treatment?

. What are the benefits, risks and cost effectiveness of enteral nutrition compared with

glucocorticosteroid treatment in adults, children and young people?

. What is the effect on quality of life of medical treatment (immunosuppressive or biological

therapy) compared with early surgery for Crohn's disease limited to the distal ileum?

. What are the information needs of people with Crohn’s disease, as defined by people with the

condition, and can education and support based on these needs lead to better clinical and quality-
of-life outcomes?
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Induction of remission

5.1 Clinical introduction

As yet, the cause of Crohn’s disease remains unknown. Partly for this reason, treatment is directed at
symptom control rather than cure and subsequently at maintaining remission. However, due to its
chronic nature and patchy distribution, it is difficult to define when remission has been achieved. Is it
when symptoms are at an acceptable level to the patient, or assessing clinician, or when measures of
disease activity (for example, Crohn’s disease activity index [CDAI] and Harvey Bradshaw index [HBI])
suggest that there is no on-going inflammation? Even with these scoring systems there remains the
difficulty of identifying a level at which the disease is considered inactive. Objective measures include
mucosal healing"”** on endoscopy and the absence of inflammation in tissue biopsy, but with the
patchy distribution typical of Crohn’s disease, samples examined may not necessarily be
representative of the whole bowel. With these limitations in current measurements of disease
activity, we need to interpret clinical trials from both the perspective of the patient and his or her
symptoms as well as laboratory-based assessments. The purpose of such an approach is to ensure
that new treatments lead to a symptom-free patient with objective evidence of healing of diseased
tissue and improved quality of life.

Induction of remission in patients with Crohn’s disease may involve drug therapy, specific nutritional
therapy, and surgery, in addition to cessation of smoking.

Pharmacological therapy largely includes four groups of drugs — glucocorticosteroid treatment, 5-
aminosalicylates, immunosuppressives, and biological treatments. It is worth noting that the health
economics relevant to induction of remission will be influenced more by the costs of monitoring and
serious side effects, than the actual costs of most of the pharmaceutical agents. Before the recent
advance of biological treatments, the field was dominated by agents prescribed generically, with
budesonide being a branded exception.

e Glucocorticosteroids were first shown to be effective in the management of ulcerative colitis in
1955 by Truelove & Witts.?®* Subsequently they were also found to play a role in the treatment of
Crohn’s disease.”’® Glucocorticosteroids suppress the production of a large number of pro-
inflammatory proteins, such as interleukin, interferon, tumour necrosis factor, adhesion
molecules, E-selectin, lymphocyte adhesion molecules, colony-stimulating factor, prostaglandins,
and leukotrienes. They can also inhibit protein synthesis at the post-transcription level by altering
messenger RNA stability.*'°. Current concerns, both amongst patients and clinicians, include long-
term side effects and thus there is a general desire to minimise exposure to these agents.

e Sulfasalazine, the original 5-aminosalicylate (5-ASA), was probably the first designer drug in
history. It was found to have a role in the treatment of inflammatory bowel disease by Nanna
Svartz at the Karolinska Institute as early as 1942, when she and her colleagues successfully
treated patients with ulcerative colitis.”’”® Subsequent work showed that 5-ASA is the active
ingredient of sulfasalazine." For the purposes of this guidance, 5-ASA as used to denote plurality,
refers to both 5-aminosalicylates (mesalazine, including Pentasa MR, Mesren MR, Asacol MR and
Octasa MR; olsalazine, balsalazide) and sulfasalazine (Salazopyridine).

e The immunosuppressives azathioprine and mercaptopurine have long been used for the
prevention of relapse®?, but were considered to have potentially serious side effects leading to
concern about their use in both the short and long term.?** Although their original use was as
glucocorticosteroid-sparing agents, their value as agents in the treatment of Crohn’s disease in
their own right soon emerged. Mercaptopurine and its pro-drug, azathioprine, are purine
analogues that inhibit cell growth by directly interfering with nucleic acid synthesis.**
Azathioprine is non-enzymatically converted to mercaptopurine upon ingestion, and is for
pragmatic and clinical purposes considered to be the same entity as mercaptopurine.

56



O 00 NOoOoubhWNPE

[
N -, O

[EY
w

14

Crohn's disease
Induction of remission

Methotrexate has been investigated as another immunosuppressive that may be effective in
Crohn’s disease because of its efficacy in rheumatoid arthritis and its potential as an alternative to
azathioprine and mercaptopurine in this situation.” These three drugs are used extensively in
Crohn’s disease and their role is acknowledged in the British National Formulary®*® and in the NICE
technology appraisal 187: Infliximab (review) and adalimumab for the treatment of Crohn’s
disease™, despite the fact that azathioprine, methotrexate and mercaptopurine are not licensed
to treat Crohn’s disease.

Biological treatments (such as infliximab and adalimumab) are not the subject of systematic

review within this guideline as they are covered in a NICE Technology Appraisal.
Recommendations from TA187'°® are incorporated into the present guidance.

Patient vignette 1

Sometimes the treatment can seem worse than the illness.
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5.2 Conventional glucocorticosteroid treatment for induction of
remission

5.2.1 Clinical questions

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
conventional glucocorticosteroid treatment for induction of remission

e compared with placebo?

e compared with 5-aminosalicylate (5-ASA) treatment?

e plus 5-ASA treatment compared with placebo?

e compared with azathioprine or mercaptopurine (AZA/MP)?

e plus azathioprine or mercaptopurine (AZA/MP) compared with conventional
glucocorticosteroid treatment plus placebo?

e compared with methotrexate?

e plus methotrexate compared with conventional glucocorticosteroid treatment plus placebo?

5.2.2 Conventional glucocorticosteroid versus placebo or 5-ASA treatment

5.2.2.1 Clinical evidence

A Cochrane systematic review®” was identified and quality assessed and accepted for this review.The

Cochrane review was based upon six studies, two of which**®*?’® evaluated conventional

glucocorticosteroid versus placebo and six of which evaluated conventional glucocorticosteroid
treatment versus 5-ASA treatment,'!9166:172210242270 o £]| systematic update search was also
conducted and no additional studies were identified. No paediatric reviews were identified.

The primary objective of the Cochrane review?* was to assess the efficacy and safety of conventional
glucocorticosteroid treatment (given orally or intravenously) with placebo or 5-ASA treatment for
induction of remission. Pooling of data in the Cochrane review was limited by design quality of the
included studies and the unavailability of raw data. The conclusions of the authors (see evidence
statements) were based upon two, large, high or moderate-quality studies: Malchow et al, 1984

and Summers/Singleton et al, 1979 National

European Cooperative Crohn’s Disease Study (ECCDS)"®

Cooperative Crohn’s Disease Study (NCCDS).>***"°
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1 Table 8:

randomised
trials

randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

Evidence profile: conventional glucocorticosteroid treatment versus placebo

no serious
imprecision

no serious
imprecision

serious
. .. 1
imprecision

none

none

none

79/132
(59.8%)

27/85
(31.8%)

6/132
(4.5%)

42/135
(31.1%)

5/77
(6.5%)

1/135
(0.7%)

RR 1.99
(1.51to
2.64)

RR 4.89
(1.98 to
12.07)

RR 4.57
(0.75 to
27.83)

308 more

per 1000
(from 159
more to
510 more)

253 more
per 1000
(from 64
more to
719 more)

26 more
per 1000
(from 2
fewer to
199 more)

HIGH

HIGH

MODER

2 1 Confidence interval crosses 1.25.
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Table 9:

randomised
trials

randomised
trials

randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

serious
. . 2
inconsistency

serious
. . 1
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

Evidence profile: conventional glucocorticosteroid versus 5-ASA treatment

no serious
imprecision

very serious
imprecision

no serious
imprecision

serious
. .. 3
imprecision

none

none

none

none

111/164
(67.7%)

16/250
(6.4%)

74/192
(38.5%)

74/192
(38.5%)

66/158
(41.8%)

12/228
(5.3%)

28/204
(13.7%)

28/204
(13.7%)

RR 1.65
(1.33to
2.03)

RR1.18
(0.61 to
2.29)

RR 2.53
(1.77 to
3.63)

RR3.13
(0.99 to
9.90)

272 more

per 1000
(from 138
more to
430
more)

| Withdrawal due to adverse events (follow-up 15 weeks); Gross 1995, Malchow 1984, Martin 1990, Prantera 1999, Scholmerich 1990, Singleton 1979 in Bechimol 2008 |

9 more
per 1000
(from 21
fewer to
68 more)

| Adverse events (all dose ranges) (follow-up 15 weeks) [fixed effect]; Gross 1995, Martin 1990, Prantera 1999, Scholmerich 1990, Singleton 1979 in Bechimol 2008 |

210 more
per 1000
(from 106
more to
361more)

292 more
per 1000
(from 1
fewer to
1222
more)

HIGH

LOW

MODERATE

LOwW

1 Confidence interval crosses 0.75 and 1.25.

2P >50%.

3 Confidence interval crosses 1.25.
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Conventional glucocorticosteroid plus 5-ASA treatment versus conventional
glucocorticosteroid treatment plus placebo

Clinical evidence

Two arms of the Malchow 1984 study'®® were included in the Cochrane review?? of conventional

glucocorticosteroid treatment vs. placebo and glucocorticosteroid vs. 5-ASA treatment. A further arm
of this study assessed the use of a combination of sulfasalazine and prednisone. It was possible to
analyse this arm of the study in comparison with the prednisone-only arm. One additional study was
identified®® which evaluated sulfasalazine as adjunctive therapy. These two studies have been meta-
analysed.
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Table 10: Evidence profile: conventional glucocorticosteroid plus sulfasalazine versus conventional glucocorticosteroid plus placebo

88 fewer per

) randomised serious’ no serious no serious serious none 63/99 73/93 (FBR;:?) 1000 (from 192 LOW
trials inconsistency | indirectness imprecision2 (63.6%) (73.7%) 1 04) fewer to 29
’ more)

1 Method of randomisation and allocation concealment not described in one study.
2 Confidence interval crosses 0.75.
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Conventional glucocorticosteroid versus azathioprine or mercaptopurine AND
conventional glucocorticosteroid plus azathioprine or mercaptopurine vs. conventional
glucocorticosteroid plus placebo (adjunctive therapy)

Clinical evidence

A Cochrane systematic review®"> was quality assessed and accepted for this review. The Cochrane
review was based on eight studies.38014:207.213,224270302 Tha ghiactive was to determine the
effectiveness of azathioprine and mercaptopurine for induction of remission in Crohn’s disease. One
study included in the Cochrane review?®’® provided evidence of a head-to-head study of azathioprine
versus conventional glucocorticosteroid treatment. All other studies in the review?**2%48207:213.224,302
assessed azathioprine or mercaptopurine as adjunctive therapy to concurrent conventional
glucocorticosteroid treatment. A full update search and a further paediatric search were conducted.
Two additional studies which were not included in the Cochrane review above®*> were added to this

review.These were a mixed age study by Rosenberg et al*’ and a paediatric study by Markowitz et
a|.170

Please refer to the Prefontaine et al Cochrane review?* for individual study evidence reviews.
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1  Table 11: Evidence profile: conventional glucocorticosteroid versus azathioprine/mercaptopurine and conventional glucocorticosteroid plus
azathioprine/mercaptopurine versus conventional glucocorticosteroid +/- placebo

randomise
d trials

randomise
d trials

randomise
d trials

randomise
d trials

randomise
d trials

randomise
d trials

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

serious
. . 1,
inconsistency
2

serious
. . 1,
inconsistency
2

serious
. . 2
inconsistency

serious
. . 2
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectnes
s

no serious
indirectnes
S

no serious
indirectnes
s

no serious
indirectnes
s

no serious
indirectnes
s

no serious
indirectnes
s

no serious
imprecisio
n

serious
imprecisio
3
n

no serious
imprecisio
n

serious
imprecisio
3
n

very
. a4
serious

no serious
imprecisio
n

none

none

none

none

none

none

72/216
(33.3%)

72/216
(33.3%)

39/109
(35.8%)

39/109
(35.8%)

2/7 (28.6%)

5/215
(2.3%)

113/210
(53.8%)

113/210
(53.8%)

76/117
(65%)

76/117
(65%)

6/11
(54.5%)

20/214
(9.3%)

RR1.57
(1.26 to
1.96)

RR 1.59
(1.03 to
2.43)

RR 1.81
(1.38 to
2.38)

RR 1.80
(1.01to
3.20)

RR 2.00
(0.67 to
5.93)

RR 2.81
(1.28 to
6.17)

190 more per
1000 (from 87
more to 320
more)

197 more per
1000 (from 10
more to 477
more)

293 more per
1000 (from
132 more to
469 more)

286 more per

1000 (from 4

more to 787
more)

260 more per
1000 (from
134 fewer to
1694 more)

169 fewer per
1000 (from 26
more to 483

MODERAT
E

LOW

MODERAT
E

LOW

LOwW

HIGH
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1 In seven studies patients were also taking conventional glucocorticosteroid or tapering a conventional glucocorticosteroid dose. In one study there was no concurrent glucocorticosteroid
treatment.

27 >50%.

3 Confidence interval crosses 1.25.

4 Confidence interval crosses 0.75 and 1.25.
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1 Table 12: Evidence profile: conventional glucocorticosteroid plus azathioprine/mercaptopurine versus conventional glucocorticosteroid plus placebo
2 in a mixed age population

Mean
Difference

9.4mg higher

none -15.5mg -6.1 mg - (Confidence

interval not
available)
p <0.05

VERY
LOW

randomised L1 no serious no serious not
1 serious

. . . . 2
trials inconsistency | indirectness | assessable

1 Method of randomisation and allocation concealment not described.
2 Standard deviations not reported.

o b w
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randomised
trials

randomised
trials

. 1
serious

no serious
risk of bias

no serious

inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

not
2
assessable

. 3
serious

none

none

0.73 days

25/27
(92.6%)

1.34 days

22/28
(78.6%)

p<
0.001

RR1.18
(0.94-
1.47)

Table 13: Evidence profile: conventional glucocorticosteroid plus mercaptopurine versus conventional glucocorticosteroid plus placebo in children

141
more
per 1000
(from 47
fewer to
369
more)

VERY LOW

MODERATE

1 The 18-month trial was completed by 21 of 27 patients in the MP group but only 11 of 28 controls.

2 Standard deviations not reported.
3 Confidence interval crosses 1.25.
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Conventional glucocorticosteroid plus methotrexate versus conventional
glucocorticosteroid plus placebo (adjunctive therapy)

Clinical Evidence

A Cochrane systematic review’ was identified and quality assessed and accepted for this review. The
objective of this Cochrane review was to perform a systematic review of the evidence for
effectiveness of methotrexate for induction of remission of refractory Crohn’s disease. The Cochrane
outcomes of interest were based upon three studies.***>*%’

The primary outcome measure for the Cochrane review was failure to enter remission. For
consistency with GDG-defined outcome measures, the data were re-analysed and the meta-analysis
was re-run to assess for successful achievement of remission. In two studies***” patients were
permitted to continue their concurrent medications. In the Feagan et al study®’ patients all received
a standard dose of glucocorticosteroid in addition to the study drugs.
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Table 14: Evidence profile: conventional glucocorticosteroid plus methotrexate versus conventional glucocorticosteroid plus placebo (16 week follow-
up)

randomised
trials

randomised
trials

randomised
trials

. 1
serious

. 1
serious

" 1
serious

serious
. . 3
inconsistency

serious
. . 3
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. L2
imprecision

very serious
. .4
imprecision

no serious
imprecision

none

none

none

54/133
(40.6%)

54/133
(40.6%)

20/135
(14.8%)

24/88
(27.3%)

24/88
(27.3%)

1/91
(1.1%)

RR 1.25
(0.86 to
1.80)

RR 1.09
(0.48 to
2.47)

RR 6.97
(1.61to
30.1)

85 more
per 1000
(from 48
fewer to
273more)

31more

per 1000
(from
177
fewer to
501
more)

66 more
per 1000
(from 7
more to
320
more)

VERY LOW

VERY LOW

MODERATE

1 Allocation concealment not described in three studies.

2 Confidence interval crosses 1.25.

3P >50%.

4 Confidence interval crosses 0.75 and 1.25.
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5.2.6 Economic evidence

No published data were found relating to the cost effectiveness of conventional glucocorticosteroid
treatment for the induction of remission of Crohn’s disease.

For primary health economic modelling, please see the health economic induction model summary,
section 5.6 and Appendix H: for the full health economic report.
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Evidence statements — clinical

In a meta-analysis of two RCTs (n = 260) with a follow-up period of 15 weeks, conventional
glucocorticosteroid treatment was more effective than placebo for induction of remission (RR
1.99 [1.51 to 2.64])'°**’° [HIGH QUALITY]

In a meta-analysis to two RCTs (n=192) of patients receiving conventional glucocorticosteroid
plus 5-ASA (sulfasalazine) versus conventional glucocorticosteroid treatment there was no
significant difference in induction of remission (RR 0.88[0.74,1.04])*°***° [LOW QUALITY]

Conventional glucocorticosteroid treatment was more effective than 5-ASA at inducing remission
in three studies (n = 322)with follow-up > 15 weeks (RR 1.65 [1.33 to 2.03])'******” [HIGH
QUALITY]

In a meta-analysis®*“ of eight studies conventional
glucocorticosteroid plus AZA/MP was significantly more effective for inducing remission in active
Crohn’s disease than placebo RR 1.57 [1.26 to 1.96](fixed effect) and RR 1.59 [1.03 to
2.43](random effects).[MODERATE QUALITY]

In one paediatric study (n = 55) there was no significant difference in induction of remission
between groups receiving mercaptopurine plus conventional glucocorticosteroid treatment
versus conventional glucocorticosteroid treatment plus placebo (RR 1.18 [0.94 to 1.47]).""°
[LOWQUALITY]

In three RCTs (n = 221) there was no significant difference in induction of remission between
groups receiving conventional glucocorticosteroid treatment plus methotrexate versus
conventional glucocorticosteroid treatment plus placebo (RR 1.25 [0.86 to 1.80] fixed effect; RR
1.09 (0.48 to 2.47) random effects).***>**” [VERY LOW QUALITY]

In one study with a 17-week duration (n = 162)*® there were significantly more adverse events in
the conventional glucocorticosteroid treatment group compared with placebo (RR 4.89 [1.98 to
12.07]).[HIGH QUALITY]

In a meta-analysis of five RCTs (n = 396) there were more adverse events in the conventional
glucocorticosteroid treatment group compared with 5-ASA in all dose ranges (RR 2.53
[1.77,3.63])(fixed effect), (RR 3.13 [0.99 to 9.90])(random effects).'***">*1%24>29 [| OW QUALITY]

In a meta-analysis*** of seven RCTs (n = 429)%80:148213224270302 thara ere significantly more
adverse events when conventional glucocorticosteroid treatment plus azathioprine was
compared with conventional glucocorticosteroid treatment plus placebo (RR 2.81 [1.28 to
6.17]).[HIGH QUALITY]

In two studies (n = 267) of withdrawal due to adverse events, there was no significant difference
in withdrawal due to adverse events between groups receiving conventional glucocorticosteroid
or placbo (RR 4.57 [0.75 to 27.83])."*****[HIGH QUALITY]

In six studies (n = 478) comparing withdrawal due to adverse events ofconventional
glucocorticosteroid treatment versus 5-ASA treatment there was no significant difference
between the groups (RR 1.18 [0.61 to 2.29]).1*164172210242258 [L|GH QUALITY]

In three studies (n = 226) comparing withdrawal due to adverse events of conventional
glucocorticosteroid treatment plus methotrexate vs. conventional glucocorticosteroid treatment
plus placebo, there were significantly more withdrawals in the methotrexate group (RR 6.97 [1.61
to 30.10]).***>*” [MODERATE QUALITY]

One RCT (n = 19) demonstrated that the addition of mercaptopurine to a regimen of conventional
glucocorticosteroid decreased the need for prednisone (-15.5 vs. -6.1 mg).**’ [VERY LOW]

212 38,80,148,207,213,224,270,302 (n _ 425)

In a meta-analysis**” of five studies (n = 226)**2%1%13392 A7ZA/MP was significantly more effective
for glucocorticosteroid sparing (< 10 g/day) compared with placebo (RR1.81 [1.38 to 2.38] fixed
effect; RR 1.80 [1.01 to 3.20] random effects).[MODERATE QUALITY]
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¢ In one paediatric study (n = 55) there were 0.73 days on prednisone in the mercaptopurine plus
conventional glucocorticosteroid arm compared with 1.34 days on prednisone in the conventional

glucocorticosteroid arm alone.'” [VERY LOW ]

 In a meta-analysis®* of three studies (n = 18)***?***% there was no significant difference in fistula

healing between conventional glucocorticosterid plus azathioprine versus conventional
glucocorticosteroid treatment plus placebo (RR 2.00 [0.67 to 5.93]).[LOW QUALITY]

Evidence statements — economic

Please refer to the Health economic induction model summary, section 5.6
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5.3 Budesonide for induction of remission

5.3.1

5.3.2

5.3.2.1

Clinical question

The clinical question searched in the review of budesonide for induction of remission in Crohn’s
disease was:

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of low dose
and high dose budesonide for induction of remission compared with

e placebo?

e conventional glucocorticosteroid treatment?
e 5-aminosalicylate (5-ASA) treatment?

e azathioprine or mercaptopurine (AZA/MP)?
e methotrexate?

Budesonide versus placebo

Clinical evidence

A Cochrane systematic review**°was identified, quality assessed and accepted for this review. The
Cochrane review was based upon fourteen studies, two of which'%?> evaluated budesonide versus
placebo; eight of which evaluated budesonide versus conventional glucocorticosteroid

treatment!??>7>117133:232.290.293 5 4 e of which compared budesonide with 5-ASA treatment.
further studies were included in evaluation of change in CDAI scores® and change in IBDQ scores.

7 Two

136

A further update search was conducted and one additional study was identified**® which provided
efficacy and safety data for budesonide vs. 5-ASA treatment.

Paediatric studies were meta-analysed as a subgroup. No studies were identified comparing
budesonide with immunosuppressives.
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Table 15: Evidence profile: budesonide versus placebo

randomised
trials

randomised
trials

) randomised
trials

) randomised
trials

. 1
serious

. 1
serious

. 1,
serious

. 1,
serious

no serious
inconsistency

no serious
inconsistency

. 4
Serious

. 2
serious

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. .. 2
imprecision

very serious
imprecision

serious
. .. 5
imprecision

serious
. .. s
imprecision

none

none

none

none

109/220
(49.5%)

17/220
(7.7%)

40.1 (37.3) -
Irvine
&
34.1(35.2) -
Tremaine

40.1 (37.3) -
Irving
&
34.1(35.2) -
Tremaine

26/107
(24.3%)

6/107
(5.6%)

11.7
(31.5) -
Irvine
&
29.3
(35.7) -
Tremaine

11.7
(31.5) -
Irvine
&
29.3
(35.7) -
Tremaine

RR 1.96
(1.19 to
3.23)

RR1.16
(0.45 to
2.99)

233 more
per 1000
(from 46
more to
542 more)

9 more per
1000 (from
31 fewer to
112 more)

Mean
Difference
17.84
higher
(8.88 lower
to 26.81
higher)

Mean
Difference
16.79
higher
(6.34 lower
t0 39.91
higher)

LOwW

VERY LOW

VERY LOW

VERY LOW

1 Allocation concealment not described in two RCTs.
2 Confidence interval crosses 1.25.

3 Confidence interval crosses 0.75 and 1.25.

4P >50%.

5 Confidence interval crosses 16.8.
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5.3.3 Budesonide versus conventional glucocorticosteroid treatment

5.3.3.1 Clinical evidence

The Seow 2008 Cochrane systematic review”* was quality assessed and accepted for this review.
y

Eight studies™?>7>117:1°3232:290.293 \yhich evaluated budesonide versus conventional

glucocorticosteroid treatment underwent meta-analysis.
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Table 16: Evidence profile: budesonide versus conventional glucocorticosteroid treatment

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

. 1
serious

. 2
serious

.4
serious

very
serious®

. 7
serious

. 7
serious

no serious
inconsistency

no serious
inconsistency

no serious

inconsistency

no serious
inconsistency

. 8
serious

. 8
serious

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
imprecision

. 3
serious

. 5
serious

no serious
imprecision

no serious
imprecision

no serious
imprecision

none

none

none

none

none

none

211/406
(52%)

87/160
(54.4%)

11/41

(26.8%)

161/305
(52.8%)

269

269

210/344
(61%)

52/98
(53.1%)

13/23

(56.5%)

157/256
(61.3%)

270

270

RR 0.85
(0.75 to
0.97)

RR 1.02
(0.81t01.3)

RR 0.52
(0.28 to
0.95)

RR 0.86
(0.75 to 1)

92 fewer per 1000
(from 18 fewer to
153 fewer)

11 more per 1000
(from 101 fewer to
159 more)

271 fewer per 1000
(from 28 fewer to
407 fewer)

86 fewer per 1000
(from 153 fewer to 0
more)

MD 33.83 lower
(45.68t0 21.97
lower)

MD 42.27 lower
(69.67 to 14.86
lower)

MODER
ATE

LOW

LOW

LOW

LOW

LOW

UOISSIWAJ 4O UOIRINPU|
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trials

trials

trials

trials

trials

randomised

randomised

randomised

randomised

randomised

. 9
serious

. 11
serious

" 11
serious

. 11
serious

. 12
serious

no serious
inconsistency

. 8
serious

no serious
indirectness

. 8
serious

. 8
serious

no serious
indirectness

no serious
indirectness

" 8
serious

no serious
indirectness

no serious
indirectness

very
. 10
serious

no serious
imprecision

. 5
Serious

no serious
imprecision

no serious
imprecision

none

none

none

none

none

6/259
(2.3%)

222/594
(37.4%)

222/594
(37.4%)

183/509
(36%)

183/509
(36%)

13/263
(4.9%)

372/594
(62.6%)

372/594
(62.6%)

326/509
(64%)

326/509
(64%)

RR0.57
(0.18 to
1.84)

RR 0.60
(0.53 to
0.67)

RR 0.59
(0.46 to
0.77)

RR 0.53
(0.40 to
0.69)

21 fewer per 1000
(from 41 fewer to 42
more)

251 fewer per 1000
(from 207 fewer to
294 fewer)

257 fewer per 1000
(from 144 fewer to
338 fewer)

282 fewer per 1000
(from 231 fewer to
327 fewer)

301 fewer per 1000
(from 199 fewer to
384 fewer)

VERY
LOW

LOW

VERY
LOW

RR 0.56
(0.49 to
0.64)

LOW

LOW

1 Allocation concealment not described in eight studies. One study unblinded. Randomisation not described in five studies.
2 Allocation concealment not described in three studies. One study unblinded. Randomisation not described in one study.

3 Confidence interval crosses 1.25.
4 Allocation concealment not described in two studies. Randomisation not described in one study.
5 Confidence interval crosses 0.75.

6 Allocation concealment not described in six studies. Randomisation not described in three studies.

7 Allocation concealment not described in six studies. Blinding not described in two studies. Randomisation not described in three s tudies.

8 F >50%.

9 Allocation concealment not described in five studies. Randomisation not described in three studies.

10 Confidence interval crosses 0.75 and 1.25.
11 Allocation concealment not described in six studies. Blinding not described in one study. Randomisation not described in three studies.
12 Allocation concealment not described in five studies. Blinding not described in one study. Randomisation not described in three studies.
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5.314 Budesonide versus 5-ASA treatment

5.3.421 Clinical evidence

3 The Seow 2008 Cochrane systematic review**’was quality assessed and accepted for this review.One
4 study®’”® evaluated budesonide versus 5-ASA treatment for efficacy at 8 and 12 weeks and one

5  additional study?®® was identified in the updated search which provided some additional efficacy and
6  safety data.

7
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randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

. 1
serious

. 1
serious

. 1
serious

. 1
serious

. 1
serious

serious
. . 2
inconsistency

serious
. . 2
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

Table 17: Evidence profile: budesonide versus 5-ASA treatment

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. .. 3
imprecision

serious
. .. 3
imprecision

serious
. .. 3
imprecision

serious
. .4
imprecision

no serious
imprecision

none

none

none

none

none

170/247
(68.8%)

170/247
(68.8%)

58/93
(62.4%)

7/247 (2.8%)

-149 (91)

132/242
(54.5%)

132/242
(54.5%)

35/89
(39.3%)

16/242
(6.6%)

-130(108)

RR1.26
(1.10to
1.46)

RR 1.33
(0.91 to
1.92)

RR 1.59
(1.17 to
2.15)

RR0.43
(0.18 to
1.02)

142 more
per 1000
(from 55
more to
251
more)

180 more
per 1000
(from 49
fewer to
502more)

232 more
per 1000
(from 67
more to
452
more)

38 fewer
per 1000
(from 54
fewer to
1 more)

MD 19

lower

(41.35
lower to

VERY LOW

VERY LOW

LOW

LOW

MODERATE

UOISSIWAJ 4O UOIRINPU|

3seasip s,uyoJd



08

3.35
higher)

Total adverse events (follow-up eight weeks); Tromm 2010

randomised
trials

. 1
serious

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

142/154
(92.2%)

151/153
(98.7%)

RR 0.93
(0.89 to
0.98)

69 fewer
per 1000
(from 20
fewer to
109
fewer)

MODERATE

1 Allocation concealment not described.

2P >50%.

3 Confidence interval crosses 1.25.
4 Confidence interval crosses 0.75.
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5.3.5 Children
5.3.5.1 Budesonide versus conventional glucocorticosteroid treatment in children

5.3.5.2 Clinical evidence

The data for this subgroup analysis were taken from the Seow 2008 Cochrane Review**® and are
based on two studies.”>***
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no serious
inconsistency

randomised L1
2 . serious
trials

20/41
(48.8%)

no serious very

Lo . 2 none
indirectness serious

no serious
inconsistency

randomised 1
2 . serious
trials

no serious very
. . . 2
indirectness serious

21/41

none (51.2%)

no serious
inconsistency

randomised .3
1 . serious
trials

12/22
(54.5%)

no serious very

. . 2 none
indirectness serious

no serious
inconsistency

randomised .3
1 . serious
trials

no serious not

. 4 none 19
indirectness |assessable

no serious
inconsistency

randomised 1
2 . serious
trials

17/41
(41.5%)

no serious very

Lo . 2 none
indirectness serious

no serious
inconsistency

randomised .3
1 . serious
trials

no serious very 1/22
o NP none
indirectness serious (4.5%)

Table 18: Evidence profile: budesonide versus conventional glucocorticosteroid treatment in children

23/40
(57.5%)

6/40
(15%)

17/26
(65.4%)

14

30/40
(75%)

7/26
(26.9%)

RR 0.88 (0.58 to
1.33)

RR 0.99 (0.65 to 1.5)

RR 0.83 (0.52 to
1.34)

RR0.57 (0.38 to
0.85)

RR0.17 (0.02 to
1.27)

69 fewer per 1000
(from 242 fewer
to 190 more)

1 fewer per 1000
(from 53 fewer to
75 more)

111 fewer per
1000 (from 314
fewer to 222
more)

MD 4.10 lower (0
to 4.57 higher)

322 fewer per
1000 (from 112
fewer to 465
fewer)

223 fewer per
1000 (from 264
fewer to 73 more)

VERY LOW

VERY LOW

VERY LOW

VERY LOW

VERY LOW

VERY LOW

1 Allocation concealment not described. One study was not blinded and randomisation method was not described.
2 Confidence interval crosses 0.75 and 1.25.

3 Allocation concealment not described

4 Standard deviations not reported.
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Evidence statements - clinical

In two RCTs (n = 327)"%*® budesonide 9 mg was more effective than placebo (RR 1.96 [1.19 to
3.23]) for induction of remission for ileal or ileal colonic disease at eight weeks in Crohn’s
disease.[LOW QUALITY]

In two RCTs (n = 327)"%%*® there was no significant difference in withdrawal due to adverse
events between budesonide and placebo (RR 1.16 [0.45 to 2.99]).[VERY LOW QUALITY]

In two RCTs (n = 247)"*%?® there was no significant difference in change in IBDQ scores between
budesonide and placebo in the random effects model (MD 16.79 [-6.34 to 39.91]). However the
fixed effect model favoured budesonide (MD 17.84 [-8.88,26.81]).[VERY LOW QUALITY]

In eight RCTs (n = 750)"3>7>117:1>3232.290.293 K, desonide was significantly less effective for induction
of remission at eight weeks compared with conventional glucocorticosteroid treatment (RR 0.85
[0.75 t0 0.97]).[MODERATE QUALITY]

In three RCTs (n = 258)*>7>"* there was no significant difference in induction of remission at 12
weeks in patients treated with budesonide compared with conventional glucocorticosteroid
treatment (RR 1.02 [0.81 to 1.30]).[LOW QUALITY]

In two RCTs (n = 64)**''” conventional glucocorticosteroid treatment was significantly more
effective at eight weeks than budesonide (RR 0.52 [0.28 to 0.95])for induction of clinical remission
in patients with severe disease (CDAI > 300).[LOW QUALITY]

In six RCTs (n = 561)'%3>7>1172322%8 the relative risk approached significance (RR 0.86 [0.75 to 1])
favouring conventional glucocorticosteriods over budesonide for induction of clinical remission in
patients with ileal or right-sided ileocolonic disease.[LOW QUALITY]

In six RCTs (n = 539)'*7>1172322% change in CDAI score was lower in budesonide compared with
conventional glucocorticosteroid treatment MD -33.83 [-45.68 to -21.97] (fixed effect) and MD -
42.27 [-69.67 to -14.86] (random effects).[LOW QUALITY]

In five RCTs (n = 522)'7%1172322% there was no significant difference in withdrawal due to adverse
events between budesonide and conventional glucocorticosteroid treatment (RR 0.57 [0.18 to
1.84]).[VERY LOW QUALITY]

In six RCTs (n = 594)™3>7>117153232inc|yding adults and children, there were significantly fewer
glucocorticosteroid-related adverse events in participants receiving budesonide compared to a
conventional glucocorticosteroid (RR 0.60 [0.53 to 0.67] [fixed effect]; RR 0.59 [0.46 to 0.77]
[random effects]).[VERY LOW QUALITY]

In four RCTs (n = 509)*3>7>117:133:232 5 4dqylts only, there were significantly fewer
glucocorticosteroid-related adverse events in patients receiving budesonide compared to a
conventional glucocorticosteroid (RR 0.56 [0.49 to 0.64] [fixed effect]; RR 0.53 [0.4 to 0.69]
[random effects]).[LOW QUALITY]

In two RCTs (n = 489)*"°*® budesonide was significantly more effective than 5-ASA (mesalazine)
for induction of remission at eight weeks in the fixed effect analysis (RR 1.26 [1.10 to 1.46]) but
not statistically significant in the random effects analysis (RR 1.33 [0.91 to 1.92]).[VERY LOW
QUALITY]

In one RCT (n = 182)*”° budesonide was significantly more effective than 5-ASA treatment
(mesalazine) for induction of remission at 12 weeks (RR 1.59 [1.17 to 2.15]).[LOW QUALITY]

In two RCTs (n = 489)*”%*® there was no significant difference in withdrawal due to adverse
events between budesonide and mesalazine (RR 0.43 [0.18 to 1.02]).[LOW QUALITY]

In one RCT (n = 307)*®® there were significantly fewer total adverse events in the budesonide
group when compared with 5-ASA treatment (mesalazine) (RR 0.93 [0.89 to 0.98]).[MODERATE
QUALITY]
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In one RCT (n = 307)**® there was no significant difference in change in CDAI score between
budesonide vs. 5-ASA treatment (MD 19 lower [41.35 lower to 3.35 higher]).[MODERATE
QUALITY]

In a meta-analysis of two paediatric studies (n = 81)">**%, there was no significant difference in
induction of remission at eight weeks between budesonide and conventional glucocorticosteroid
treatment (regardless of disease site or severity) (RR 0.88 [0.58 to 1.33]).[VERY LOW QUALITY]

In a meta-analysis of two paediatric studies (n = 81)">**3, there was no significant difference in
induction of remission at 12 weeks between budesonide and conventional glucocorticosteroid
treatment (RR 0.99 [0.65 to 1.50]).[VERY LOW QUALITY]

In one paediatric RCT (n = 33)’® the change in PCDAI score was less with budesonide than
conventional glucocorticosteroid treatment (Mean Difference 4.10 lower [12.77 lower to 4.57
higher]).[VERY LOW QUALITY]

In a meta-analysis of two paediatric RCTs (n = 81 , there were significantly fewer
glucocorticosteroid-related side effects in the budesonide treatment group compared to the
conventional glucocorticosteroid treatment group (RR 0.57 (0.38 to 0.85).[VERY LOW QUALITY]

In one paediatric RCT (n = 48) ° there was no significant difference in withdrawal due to adverse
events between budesonide and a conventional glucocorticosteroid (RR 0.17 (0.02 to 1.27).[VERY
LOW QUALITY]

)75,153

Economic evidence

No published data were found relating to the cost effectiveness of corticosteroid treatment for the
induction of remission of Crohn’s disease.

For primary health economic modelling, please see the health economic induction model summary,
section 5.6 and Appendix H: for the full health economic report.
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5.4 5-ASA treatment for induction of remission

54.1

5.4.2

5.4.2.1

Clinical questions

The clinical questions searched in the review of 5-ASA® treatment for induction of remission in
Crohn’s disease included:

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of 5-
aminosalicylate (5-ASA) treatment for induction of remission compared with

e placebo?
e azathioprine or mercaptopurine (AZA/MP)?
e methotrexate?

5-ASA treatment versus placebo

Clinical evidence

A systematic search of the literature was conducted and nine studies!!*16%166:173217,257,238,270,286 \\ a0

identified which compared 5-ASA treatment with placebo. One of these studies'*® was a paediatric
study. The Singleton studies®*®**® and Summers®’® paper evaluated different outcomes for the same
trial.

The studies reviewed included patients with active disease who were not receiving any other medical
treatment!!>162166:217.257.238.270 o hatients who were taking stable does of prednisone or
immunosuppressives. In the Mate-Jimenez 2000 study all participants had active disease and
were glucocorticosteroid-dependent. In the Tremain study, participants on a stable dose of
glucocorticosteroid or immunosuppressive treatment were included in the study population;
subgroup analyses of participants on adjunctive therapy were not presented in the trial results.

173,286

The particular 5-ASA compound as described by the investigator is noted in the evidence tables (see
Appendix F:), as the site of action has been purported to vary between treatments in this class of
drug.

All included papers within the review were quality assessed using GRADE criteria. Meta-analysis was
performed to provide summary statistics when possible. Results of paediatric papers are presented
separately.

In December 2010, “Aminosalicylates for induction of remission or response in Crohn's disease”***

was published by the Cochrane collaboration. This review included 16 RCTs which evaluated the
efficacy of sulfasalazine and mesalazine. The review differs from the Crohn’s guideline review of 5-
ASA for induction in the following ways and thus was not included:

e The review was in adults only.
e Sulfasalazine and mesalazine were assessed independently.
e 5-ASA dosages were compared.

e The following studies which were included in the Cochrane review were excluded from the
Crohn’s guideline review. The reasons for exclusion were as follows:

0 Van Hees 1981%?: Sulfasalazine vs. placebo; GDG criteria for assessment of remission not met
(Van Hees Index [VHI] used).

? 5-ASA treatment is used to denote plurality. It includes both 5-aminosalicylates: mesalazine (Mesren MR, Asacol MR and
Octasa MR), olsalazine, balsalazide; and the aminosalicylates: sulfasalazine (Salazosulfapyridine). Readers should be
aware that not all 5-ASA treatments are licensed for maintenance of remission in Crohn’s disease.
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o Rijk 1991%*°: comparison of two indices of remission (CDAI and VHI) (change in activity indices
with mean CDAI change 50 points used).
o Singleton 1994>%: |etter to editor; not fully published study.

o Saverymuttu 1986%%: sulfasalazine plus placebo vs. sulfasalazine vs. glucocorticosteroid

treatment; GDG criteria for assessment of remission not met (faecal granulocyte excretion
used).

o Crohn’s 111 1997"**: not fully published.

Maier 1985 and Maier 1990"**: comparison of two 5-ASA treatments and dose; not the
question posed by the GDG.

After applying a methodologically rigorous approach to a post-hoc subgroup analysis (see full report

in Appendix J:), a test for interaction between groups of different drug delivery mechanisms did not

show an interaction with the outcome, induction of remission. On this basis the GDG agreed a 5-ASA
class-effect for data analysis.
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randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

. 1
serious

.4
serious

. 6
serious

. 8
serious

. 9
serious

. 2
serious

. 5
serious

. 7
very serious

no serious
inconsistency

no serious
inconsistency

Table 19: Evidence profile: 5-ASA treatment versus placebo

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. .. 3
imprecision

serious
. .. 3
imprecision

no serious
imprecision

not
assessable

no serious
imprecsion

none

none

none

none

none

153/428
(35.7%)

43/124
(34.7%)

180/397
(45.3%)

n=75
4 g ASA

n=13
Mean
CDAI =
1523 +

76/290
(26.2%)

44/132
(33.3%)

113/247
(45.7%)

n =380

n=13
Mean
CDAI =
2585+

RR1.51
(1.20 to
1.92)

RR 1.04
(0.8 to
1.36)

RR 0.92
(0.77 to
1.10)

134 more
per 1000
(from 52
more to
241 more)

13 fewer

per 1000
(from 67
fewer to
120 more)

37 fewer
per 1000
(from
105fewer
to 46
more)

7 QOL
assess-
ments
statistic-
ally
significant
p<0.03

MD -
106.2
(-152.06,-
60.34)

VERY LOW

VERY LOW

VERY LOW

VERY LOW

MODERATE
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| | | | | | 314 494 | |

1 Randomisation and allocation concealment not described in three studies.

2 Variation in drug dose and composition: 3 g sulfasalazine (Malchow 1984), 1 g/15 kg sulfasalazine (Summers 1979),1500 mg sl ow release Pentasa (Rasmussen1987, Mahida 1990), 2400 g
per day slow release (Tremaine 1994) and 4 g mesalazine daily (Singleton 1993).

3 Confidence interval crosses 1.25.

4 Randomisation and allocation concealment not described in two studies.

5 Variation in drug dose and composition: 1 g/15 kg sulfasalazine (Singleton 1979),1500 mg slow release Pentasa (Rasmussen1987 ), 2400 g per day slow release Asacol (Tremaine 19 94). P=
64%.

6 Randomisation and allocation concealment not described in two studies.

7 Variation in drug dose and composition: 3 g sulfasalazine (Malchow 1984), 1500 mg slow release Pentasa (Rasmussen1987, Mahida 1990), and 4 g mesalazine daily (Singleton 1993).

8 Method of randomisation and allocation concealment not described.

9 High drop-out rate.
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5-ASA treatment versus azathioprine/mercaptopurine

Clinical evidence

There were no systematic reviews which met inclusion criteria for this review. Three RCTs were
included.'”****?” The Singleton (1979) and Summers (1979) papers evaluated different outcomes for
the same study. Patients recruited for the Singleton/Summers (1979) study had active Crohn’s
disease and were not receiving any other medications. All patients recruited for the Mate-Jimenez
(2000) study had active disease and were glucocorticosteroid-dependent.
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randomised
trials

randomised
trials

randomised
trials

. 1
serious

. 1
serious

no serious
risk of bias

serious
. . 2
inconsistency

serious
. . 2
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

Table 20: Evidence profile: 5-ASA treatment versus azathioprine/mercaptopurine

" 3
serious

. 4
very serious

. 3
serious

none

none

none

29/81
(35.8%)

29/81
(35.8%)

10/74
(13.5%)

36/75
(48%)

36/75
(48%)

19/59
(32.2%)

RR0.81
(0.52 to
1.24)

RR 0.48
(0.07 to
3.53)

RR0.42
(0.21to
0.83)

91 fewer
per 1000
(from 230
fewer to

115 more)

250 fewer
per 1000
(from 446
fewer to
1000
more)

187 fewer
per 1000
(from 55
fewer to

254 fewer)

VERY
LOW

VERY
LOwW

MODERATE

1 Randomisation and allocation concealment not described in Mate-Jimenez 2000.

2 P >50%.

3 Confidence interval crosses 0.75.

4 Confidence interval crosses 0.75 and 1.25.
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5.4.4 5-ASA treatment versus methotrexate

5.4.4.1 Clinical evidence

There were no systematic reviews which met inclusion criteria for this review. One RCT was
included.'” The particular 5-ASA compound used in this investigation was not identified. All patients
recruited for this study had active disease and were glucocorticosteroid -dependent.
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Table 21: Evidence profile: 5-ASA treatment versus methotrexate

no serious
indirectness

randomised .1 no serious
1 serious

trials inconsistency

656 fewer
RR0.18 per 1000
serious’ none (11/37% (182(4;5) (0.3to (from 560 LOW
= ? 1.12) fewer to
96 more)

1 Method of randomisation and allocation concealment not described.
2 Confidence interval crosses 0.75.
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Safety evidence

In addition to the data presented from RCTs, the GDG wanted observational data reviews of side
effects to be available to clinicians and to people with Crohn’s disease taking medication. A summary
of this data is available in Appendix L:.

Evidence statements— clinical

In a meta-analysis of six RCTs (n = 718) (follow-up 6 to 18 weeks) 5-ASA treatment was more
effective for induction of remission in adults than placebo (RR1.51 [95% CI 1.2 to
1.92]).162,166,256,257,270,286 [VERY LOW QUALITY]

In a meta-analysis of three RCTs (n = 256) (follow-up 16 weeks) there was no significant difference
in adverse events between 5-ASAs and placebo (RR 1.04 [0.8 to 1.36]).>*"***?%® [VERY LOW
QUALITY]

In a meta-analysis of four RCTs (n = 644) (follow-up 6 to 18 weeks) there was no significant
difference in all cause withdrawal from study between 5-ASA treatment and placebo (RR 0.92
[0.77 to 1.10]).'¢%*°®*17257 [VERY LOW QUALITY]

In one RCT (n = 155) (follow-up 16 weeks) quality of life improved significantly on seven
parameters (p < 0.03)with mesalazine compared with placebo.”® [VERY LOW QUALITY]

In one paediatric RCT (n = 13) (follow-up 20 weeks) there was more remission in the 5-ASA group
than in the placebo group (MD 106.2 lower [152.06 lower to 60.34
lower])."*[MODERATEQUALITY]

In a meta-analysis of two RCTs (n = 156) (follow-up 16 to 30 weeks) there was no significant
difference in remission between 5-ASA treatment and AZA/MP (RR 0.81 [0.52 to 1.24] fixed effect;
RR 0.48 [0.68 to 1.67] random effects)."’***® [VERY LOW QUALITY]

In one RCT (n=133) (follow-up 16 weeks) there were fewer adverse events associated with 5-ASA
treatment than AZA/MP (RR 0.42 [0.21 to 0.83]).”>® [MODERATE QUALITY]

In one RCT (n = 22) (follow-up 30 weeks) there was no significant difference for induction of
remission between 5-ASA treatment and methotrexate (RR 0.18 [0.3 to 1.12])."”* [LOW QUALITY]

Economic evidence

No published data were found relating to the cost effectiveness of 5-ASA treatment for the induction
of remission of Crohn’s disease.

For primary health economic modelling, please see the health economic induction model summary,
section 5.6 and Appendix H: for the full health economic report.
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Immunosuppressives for induction of remission

Clinical questions

The clinical questions searched in the review of immunosuppressives for induction of remission in
Crohn’s disease included:

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
azathioprine or mercaptopurine (AZA/MP) for induction of remission compared with

e placebo?
e methotrexate?

In individuals diagnosed with Crohn’s disease what is the incidence of serious adverse events for the
following subgroups:

e normal blood TPMT activity, on a standard dose of azathioprine?
e |ow blood TPMT activity, on a low dose of azathioprine?
e blood TPMT is unknown, on a standard dose of azathioprine?

The objective of this review was to collect incidence data about serious adverse events in relation to
TMPT levels and azathioprine dose (presented in tabular format below).

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
methotrexate for induction of remission

e compared with placebo?

e plus conventional glucocorticosteroid treatment compared with placebo plus conventional
glucocorticosteroid treatment?

A further review of serious adverse events occurring in people with Crohn’s disease was conducted
to support discussion about treatment decisions between healthcare professional and the person
with Crohn’s disease, and also to provide clinical data for the economic analysis.

The review of TPMT monitoring included serious adverse events associated with normal TPMT
activity, low TPMT activity and unknown TPMT activity.

The safety review for AZA/MP included the following adverse events:

e Death

e Malignancy, particularly lymphoma

e Neutropenia

e Agranulocytosis

e Pancreatitis

¢ Blood dyscrasias (methotrexate)

e Cirrhosis of the liver (methotrexate).
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5.5.2 Azathioprine or mercaptopurine versus placebo

5.5.2.1 Clinical evidence

There were no systematic reviews which met inclusion criteria for this review. Two RCTs were
included in this review. These papers by Singleton®”® and Summers*’ evaluated different outcomes
for the same study.
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randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

Table 22: Evidence profile: azathioprine or mercaptopurine versus placebo

no serious
indirectness

no serious
indirectness

. 1
serious

no serious

none

none

21/59
(35.6%)

19/59
(32.2%)

20/77

5/77
(6.5%)

RR 1.37
(0.82 to
2.28)

RR 4.96
(1.97 to
12.51)

96 more

per 1000

(from 47

fewer to
332 more)

257 more
per 1000
(from 63
more to

747 more)

MODERATE

HIGH

1 Confidence interval crosses 1.25.

UOISSIWAJ 4O UOIRINPU|

3seasip s,uyoJd



Crohn's disease
Induction of remission

5.5.3 Azathioprine or mercaptopurine versus methotrexate

5.5.3.1 Clinical evidence

12,173,207

Three studies met inclusion criteria for this review. Meta-analysis was conducted for two

outcomes.
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randomised L1
3 . serious
trials

randomised L1
3 . serious
trials

randomised L1
1 R serious
trials

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

Table 23: Evidence profile: azathioprine or mercaptopurine versus methotrexate

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 2
very serious

. 2
very serious

serious
. .. 3
imprecision

none

none

none

37/75
(49.3%)

5/75
(6.7%)

17/27
(63%)

34/68
(50%)

6/68
(8.8%)

15/27
(55.6%)

RR0.99
(0.73 to
1.35)

RR0.79
(0.25 to
2.44)

RR1.13
(0.73 to
1.77)

5 fewer

per 1000
(from 135
fewer to

175 more)

19 fewer
per 1000
(from 66
fewer to

127 more)

72 more
per 1000
(from 150
fewer to
428
more)

VERY
LOW

VERY
LOW

LOW

1 Method of randomisation and allocation concealment not described in all three studies. Ardizzone 2003 not double blinded.

2 Confidence interval crosses 0.75 and 1.25.
3 Confidence interval crosses 0.75.
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Methotrexate versus placebo

Clinical evidence

No RCTs comparing methotexate and placebo were identified. However a Cochrane systematic
review’ was identified which compared methotrexate as adjunctive therapy (a glucocorticosteroid
plus methotrexate) to glucocorticosteroid treatment plus placebo. Please refer to section 5.2.5 for
this review.

Evidence statements — clinical

e Inone RCT (n = 136)*"° there was no significant difference in induction of remission between
AZA/MP and placebo (RR1.37 [0.82 to 2.28]).[MODERATE QUALITY]

e Inone RCT (n = 136)*® there were significantly more adverse events in the AZA/MP group
compared with placebo (RR 4.96 [1.97 to 12.51]).[HIGH QUALITY]

e Inthree RCTs (n = 143)**'3? there were no significant differences for induction of remission
between AZA/MP and methotrexate (RR 0.99 [0.73 to 1.35]).[VERY LOW QUALITY]

e Inthree RCTs (n = 143)**'3? there were no significant differences for withdrawal due to adverse
events between AZA/MP and methotrexate (RR 0.79 [0.25 to 2.44]).[VERY LOW QUALITY]

e Inone RCT (n = 54)* there was no significant difference for glucocorticosteroid-sparing between
AZA/MP and methotrexate (RR 1.13 [0.73 to 1.77]).[LOW QUALITY]

Immunosuppressive safety data

Apart from the RCTs included above, additional side-effect data wereidentified.The GDG was keen to
make available this observational data to clinicians and to people taking medication. It is important
to be aware of the limitations of observational data. A summary of the data collated is available in
Appendix N:.
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Thiopurine methyltransferase (TPMT) activity

Clinical evidence

Azathioprine is an immunosuppressive prodrug rapidly converted to the active metabolite 6-MP via a
non-enzymatic pathway. 6-MP is further metabolised by three competitive enzymes: xanthine
oxidase (XO), thiopurine methyltransferase (TPMT), and hypoxanthine-guanine phosphoribosyl-
transferase (HGRT). Only HGRT anabolises 6-MP into the active nucleotide responsible for
therapeutic activity.

151

The role of TPMT was first recognised in 1987
suggested in 1992."

and pre-treatment screening for TPMT was first

Reduction in TPMT as a result of genetic variation may lead to bone marrow suppression because of
preferential metabolism of 6-MP to 6-thioguanine. Most people (88%) have a genotype with two
high (normal) metabolizing alleles. These people are homozygous with two wild type (normal)
TPMT*1/TPMT*1 alleles corresponding to high enzyme activity. Heterozygosity occurs in 11% of
patients who have one high and one low (mutant) allele. In 0.3% of patients a homozygous deficiency
exists, characterised by two low metabolizing alleles.

For the purposes of this review, TPMT phenotyping reflects TPMT enzyme activity in red blood cells.
Normal to high activity range is 24-80 units; intermediate enzyme activity is 14-23 units and TPMT
deficiency is less than or equal to 13 units. However healthcare professionals should be familiar with
local laboratory values when making prescribing decisions.

Patients may be tested either for TPMT genotype or TPMT activity (phenotype) or both. Correlation
between genotype and phenotype is good, particularly in inflammatory bowel disease, but may not
be complete, because factors other than genetic constitution can influence TPMT activity.

Normal dose: azathioprine 2-2.5 mg/kg; mercaptopurine 1-1.5 mg/kg/day.

The objective of this review was to collect incidence data about serious adverse events in relation to
TPMT levels and azathioprine dose (presented in tabular format below).

This review includes only studies which reported serious adverse events in individuals with Crohn’s
disease. Specifically, these events include cytopenia and pancytopenia. Cytopenia refers to
suppression of one of the major cell lines, for example thrombocytopenia, neutropenia, anaemia and
leukopenia. Pancytopenia indicates a more global effect on bone marrow suppression. While these
effects usually reverse on discontinuing treatment, the risk of fatality due pancytopenia or
neutropenia is recognised.

Mixed IBD populations that were not able to be analysed separately as a Crohn’s disease subgroup
were excluded.
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Table 24: Serious adverse events in patients with different levels of TPMT activity

Reference

Jojic, 2003'*°

Regueiro, 20027

Study type

Sample size
Population
characteristics
Prospective studies
35 people with IBD:
24 with CD

11 with UC

71 people with Crohn’s
disease

TPMT genotype
Wild type-homozygous:
Normal dose

23/24 people with Crohn’s

disease (1-2.5 mg/kg
1 patient with CD and
pancytopenia

TPMT assay
TPMT genotype  TPMT assay Intermediate
Heterozygous: High levels: levels:
Low dose Normal dose Low dose
1/24 people

with Crohn’s
disease (125
mg/day)

WBC between
2600 and
3000/mm’

Other reported results

Low quality study

Low quality study

45 people with Crohn’s disease
with normal TPMT activity by
genotype or phenotype on 2-
2.5 mg/kg/day AZA

No acute leukopenia

2 pancreatitis

1 hepatitis

3 infection

7 people with Crohn’s disease
with normal TPMT activity by
genotype or phenotype on 1-
1.5 mg/kg/day AZA

No acute leukopenia

1 adverse reaction (not
described)
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Reference
Reuther, 2003

221

247

Schwab 2002

Colombel et al,
2000

Study type

Sample size
Population
characteristics

Cross- sectional study

71 people with Crohn’s
disease On
maintenance AZA

Retrospective studies

Retrospective study

77 people with Crohn’s
disease

Retrospective case
study

TPMT genotype TPMT genotype
Wild type-homozygous: Heterozygous:
Normal dose Low dose

67 people with Crohn’s
disease on 1.57 mg/kg/day
maintenance

No adverse events

9 (12%) people with
Crohn’s disease on AZA
doses ranging from 0.6-2.2
mg/kg/day with serious
side effects:

3 pancreatitis (2 on low
dose);

1 hepatotoxicity;

3 nausea, vomiting,
abdominal pain;

1 cytopenia;
1 pancytopenia

13/30 (43%) wild type
homozygous on AZA

TPMT assay
High levels:
Normal dose

9 (12%) people
with Crohn’s
disease on AZA
doses ranging
from 0.6-2.2
mg/kg/day with
serious side
effects:

3 pancreatitis
(2 on low dose);
1
hepatotoxicity;
3 nausea,
vomiting,
abdominal
pain;

1 cytopenia;

1 pancytopenia

TPMT assay

Intermediate
levels:

Low dose

Other reported results

Low quality

4 heterozygous people with
Crohn’s disease on median
dose of 1.81 mg/kg/day

No adverse events

Low quality

2 heterozygous people with
Crohn’s disease with
intermediate TPMT activity on
normal dose AZA of 2.5-3
mg/kg/day with serious side
effects:

1cytopenia;

1 megaloblastic anaemia

(12 people with Crohn’s
disease experienced serious
side effects, 1 person who was
homozygous deficient
experienced pancytopenia.
Low doses were notably
associated with short
treatment duration — ?effect of
titration)

Low quality
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Reference

Study type
Sample size

Population
characteristics

41 patients with
Crohn’s disease and
with either:
leukopenia,
thrombocytopenia or
both.

TPMT genotype
Wild type-homozygous:
Normal dose

(median dose 125 mg/day)
with severe leukopenia

TPMT genotype
Heterozygous:
Low dose

TPMT assay
High levels:
Normal dose

TPMT assay

Intermediate
levels:

Low dose

Other reported results

2/7(29%) heterozygous on 100-
200 mg/day AZA with severe
leukopenia
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Evidence statements - TPMT

TPMT genotype or activity was not always associated with a pancytopenic event, (idiopathic
pancytopenia occurred in the presence of normal TPMT activity) but heterozygosity was
associated with leukopenia.**°[LOW QUALITY]

Normal TPMT by genotype or phenotype on normal dose was not associated with leukopenia, but
was associated with some other adverse events, but normal activity on low dose was associated
with fewer adverse events.”*’[LOW QUALITY]

Low-dose azathioprine was associated with low numbers of adverse events in both normal and
heterozygous people with Crohn’s disease.”?’[LOW QUALITY]

12% of people with Crohn’s disease who had normal TPMT genotype and activity on a low- to
normal- azathioprine dose experienced severe adverse events. Heterozygosity on a normal to high
dose was associated with cytopenia.’”[LOW QUALITY]

Of 41 people with Crohn’s disease who retrospectively experienced serious adverse events, 40%
with normal TPMT activity, and 30% who had low TPMT experienced adverse events.
Intermediate or normal TPMT activity is not a good predictor of risk of serious adverse
events.’[LOW QUALITY]

Economic evidence

One study’* was identified from the economic search. This is summarised in the economic evidence
profile below. A full evidence table is also provided in Appendix F:.

Table 25: Disease management strategies - economic study characteristics

Study Comparators Applicability  Limitations Other Comments
Dubinsky et al Azathioprine Partially Potentially Population: Patients with moderate to severe
2005 treatment with applicable(c) serious'? chronically active Crohn’s disease (CDAI 150-
USA TPMT test® vs 450)
azathioprine One-year time horizon
treatment(g/)vlthout The model was based on a decision tree
TPMT test

a)

structure where the difference in costs and
outcomes for each strategy were driven by
the response to different drug regimens and
the number of cases identified with the TPMT
monitoring strategy. The only adverse event
considered was sepsis.

Costs: drugs, consultations, monitoring,
treatment for sepsis and surgery.
Outcomes were reported as time to clinical
response and time to sustained clinical
response.
Patients in the TPMT arm were initially given 50 mg AZA, 100 mg AZA or MITX, depending on their TPMT levels. AZA
doses could then be increased or decreased according to clinical response, with a minimum of 25 mg and a maximum
of 250 mg. Patients not responding to MTX were switched to infliximab; no description was given for patients in this
treatment arm not responding to the maximum dose of AZA, though based on the probability inputs quoted, this is
likely to be a small number (~3%).
Patients in the no TPMT armwere initially treated with 50 mg AZA. The AZA dose was increased to 100 mg for patients
who didn’t respond to treatment after three months. Those who didn’t respond to 100 mg AZA either underwent
surgery (25%) or were given infliximab (75%) as well as continuing on 100 mg AZA.
A US perspective. QALYs were not reported.
Due to the lack of clinical data, a number of inputs for the model were taken from expert opinion. This was recognised
as a limitation by the authors themselves. Due to the lack of published data identified by the literature review, no meta-
analysis was conducted on model inputs and the authors did not conduct a probabilistic sensitivity analysis.
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Uncertainty

Probabilities and costs were
increased and decreased 50%
from the base case and costs of

Table 26: Disease management strategies - economic summary of findings
Incremental  Incremental
Study Comparators cost (£) effects ICER
Dubinsky ~ TPMT test vs Reference- -3.31 weeks to TPMT
et al azathioprine £2,075(a) response(b) dominates
2005 treatment -2.45 weeks to
USA without TPMT sustained

test response'®

(a) Converted from 2004 USD.

(b) ‘Time to response in weeks’ was defined as the elapsed time from the first administration of drug treatment until the first

clinical response (CDAI < 150).

(c) ‘Time to sustained response in weeks’ was defined as the elapsed time from the first drug administration until the time a

azathioprine were increased
three-fold.

The cost effectiveness rankings
were not affected by the
sensitivity analysis

person was able to maintain CDAI < 150, and remain off glucocorticosteroid treatment for eight weeks.

Evidence statements — economic

One partially-applicable cost-effectiveness analysis with potentially serious limitations found that
TPMT screening and metabolite monitoring are associated with lower costs and better clinical

outcomes.
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5.6 Health economicinduction model summary

5.6.1

5.6.2

5.6.2.1

5.6.2.2

5.6.2.3

Original economic analysis

The GDG considered the clinical evidence with regard to induction of remission and noted the
superiority of

e conventional glucocorticosteroid treatment as first-line therapy
e and azathioprine plus conventional glucocorticosteroid combination therapy as second-line
treatment.

The GDG noted that acquisition costs of these drugs are relatively inexpensive, however this does not
account for costs of monitoring, consultations, treatment withdrawal or downstream costs due to
treatment failure. Induction of remission was identified as high priority by the GDG in the early
stages of guideline development, since this topic is relevant for everyone with Crohn’s disease and
no appropriate economic analyses in this area were identified in the literature. It was therefore
decided that an original economic analysis would be conducted; a summary of the analysis is
provided below and a full description can be found in Appendix H:.

Methods

Model overview

A cost-utility analysis was undertaken where costs and quality-adjusted life years (QALYs) were
considered from a UK NHS and personal social services perspective. A decision tree was constructed
in order to estimate costs and QALYs associated with different treatment strategies for medical
induction of remission. Uncertainty was explored through probabilistic and univariate sensitivity
analyses. The model time horizon was 30 weeks, chosen to reflect the length of the longest
treatment sequence explored in the analysis.

Population

The population entering the model comprises people with an acute inflammatory exacerbation of
Crohn’s disease, defined by a Crohn’s Disease Activity Index (CDAI) score of > 150. Biologics are only
recommended for people with severe Crohn’s disease'®®; an assumption was made that people
whose exacerbation failed to respond to two lines of treatment would be regarded as falling under
the aegis of the technology appraisal, though it was noted that this may not always be the case.
Strategy 9 in Table 27 is relevant for people in whom the Crohn’s disease has progressed to being

defined as severe before initiation of biologic treatment, despite only failing one line of treatment.

Comparators

The comparators examined in the model were treatment sequences agreed by the GDG economic
subgroup and ratified by the GDG. These are shown in Table 27. Due to the difference in costs and
side-effect profile, the GDG decided to consider sulfasalasine and mesalazine separately within the
economic model. The GDG also elected to consider the cost-effectiveness of one-off induction
treatment strategies in the induction of remission model, to reflect the nature of the treatment and
the data that could be extracted from the clinical trials. The GDG were satisfied that, having
established the most cost-effective induction sequence, longer term costs and effects could be
captured in the maintenance model, where relapses from maintenance treatment are then assumed
to be treated with the most cost-effective one-off induction sequence found from this analysis.
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Table 27: Treatment sequences in induction of remission model

Strategy
1

1st line

Sulfasalazine

Sulfasalazine

Mesalazine

Mesalazine

Glucocorticosteroid

Glucocorticosteroid

Budesonide

Budesonide

Glucocorticosteroid

2nd line

Glucocorticosteroid
Glucocorticosteroid
Glucocorticosteroid
Glucocorticosteroid
Azathioprine + a

Glucocorticosteroid

Methotrexate + a
Glucocorticosteroid
Glucocorticosteroid

Glucocorticosteroid

Biologic

Model structure and key assumptions

3rd line

Azathioprine + a
Glucocorticosteroid

Methotrexate + a
Glucocorticosteroid

Azathioprine + a
Glucocorticosteroid

Methotrexate + a
Glucocorticosteroid

Biologic

Biologic

Azathioprine + a
Glucocorticosteroid

Methotrexate + a
Glucocorticosteroid

4th line

Biologic

Biologic

Biologic

Biologic

Biologic

Biologic

A decision tree was constructed, whereby the QALY gain was driven by the proportion of people in
whom remission was successfully induced. Remission was defined as not withdrawing due to an
adverse event and a CDAI score of < 150. Although the GDG noted it was unlikely that all treatments
would have the same side-effect profile, they accepted that the reporting of specific adverse events
in the RCTs was not sufficient to model specific treatment-related adverse events. On that basis, they
agreed that withdrawals from treatment could be used as a proxy for adverse events, and that costs
and disutilities pertaining to adverse events for each treatment would be captured by both the
additional cost of further treatment, and by patients still having the utility weight associated with
active disease.

Figure 4 Induction of remission model structure

Treatment 1 <

Remlssmn

Key assumptions:

Treatment 2 <

& no AEs

Rem|SS|on

& no AEs

Treatment 3 <

Rem|55|on
& no AEs

Treatment 4

e Treatment continued to the end of the treatment cycle regardless of whether people
entered remission.
e  Utility was assumed to improve in the middle of the treatment cycle for those who entered
remission.
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e Fortime spent in active disease, people with Crohn’s disease incurred more contacts with
the health service than they would have had they been in remission.

e Withdrawals were assumed to occur at the end of a treatment cycle.

e All people who did not enter remission by the end of the time horizon were assumed to
undergo surgery.

Model inputs

Model inputs were based on RCT data, acquisition costs, PSSRU costs and NHS reference costs
supplemented by additional data sources, including expert opinion provided by the GDG, as required.
Model inputs were validated by the GDG.

To parameterise treatment effects in the model, a network meta-analysis (NMA) based on a
conditional logistic regression was carried out. The aim of the NMA was to calculate treatment-
specific odds ratios for withdrawal and remission conditional on not withdrawing. Separate analyses
were carried out for first-line induction and second-line induction following failure of
glucocorticosteroid treatment.

Sensitivity analysis

In total, seven univariate sensitivity analyses were conducted, whereby, for each analysis one key
model input was changed in order to explore the sensitivity of model results to changes in that
parameter. The number one ranked strategy did not change in any univariate sensitivity analysis.

A probabilistic analysis was carried out whereby distributions were assigned to treatment effects,
utilities and, where possible, costs in order to account for the uncertainty in model inputs and
capture the effect of this uncertainty on model outputs.

Model outputs were very uncertain; this was in part due to the imprecision of estimates of
withdrawal due to adverse events, which were highly imprecise due to low event rates.

Results

Base case

The cost-effectiveness analysis found that glucocorticosteroid treatment followed by azathioprine
plus a glucocorticosteroid then a biologic is the most cost-effective treatment strategy to induce
remission of an inflammatory exacerbation of Crohn’s disease. The base case results are shown in
Table 28.

Table 28: Base case cost-effectiveness results for induction of remission model
Probability of

Ranking Mean Mean Net monetary being most cost- .
(95% CI)*  Strategy cost QALYs  benefit* effective strategy
1(1,6) CS, AZA+CS, BIO £1,099 0.463 £8,169 72.7%

2 (1,6) BUD, CS, AZA+CS, BIO £1,164 0.455 £7,945 9.1%

3(2,7) MES, CS, AZA+CS , BIO £1,128 0.450 £7,862 2.5%

4(1,8) CS, MTX+CS, BIO £1,398 0.461 £7,823 11.1%

5(2,8) BUD, CS, MTX+CS, BIO £1,358 0.454 £7,731 1.2%

6 (1,8) MES , CS, MTX+CS , BIO £1,164 0.443 £7,696 2.7%

7 (3,8) SUL, CS, AZA+CS, BIO £1,318 0.448 £7,652 0.2%

8(3,9) SUL, CS, MTX+CS, BIO £1,383 0.442 £7,454 0.4%

108



N oo b wWN

O 0

10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25

26
27
28
29
30
31
32
33
34
35
36
37

38

39
40
41
42

5.6.4

5.6.5

Crohn's disease
Induction of remission

Probability of

Ranking Mean Mean Net monetary being most cost-
(95% Cl)*  Strategy cost QALYs  benefit* effective strategy
9(5,9) CS, BIO £2,068 0.457 £7,079 0.1%

* Based on a willingness-to-pay of £20,000 per QALY gained

CS-Glucocorticosteroid treatment AZA- Azathioprine MES- Mesalazine MTX- Methotrexate SUL- Sulfasalazine BUD- Budesonide BIO-
Biologics

The analysis showed that in the base case, glucocorticosteroid treatment followed by azathioprine
plus a glucocorticosteroid then a biologic was the dominant- most effective and least costly- strategy.
The 95% confidence interval for the ranking ranged from one to six and it was the most cost-effective
strategy in 73% of all simulations.

Following comments received during consultation regarding the lack of glucorticosteroid-related side
effects considered in the model, a further sensitivity analysis was conducted, where the costs and
disutilities of myocardial infarction (M) and hip fracture were added in for patients receiving
glucocorticosteroid therapy in the most cost-effective strategy (a glucocorticosteroid, azathioprine +
a glucocorticosteroid, a biologic). This was based upon two publications®®**** which explore the
increased risks of fracture and Ml in people having intermittent high-dose glucocorticosteroid
therapy. The fact that these adverse events were only modelled for the most cost-effective strategy
represents a conservative approach since glucocorticosteroid therapy is included in every other
strategy and therefore including adverse events in other strategies would only weaken their cost
effectiveness relative to the most cost-effective strategy. The adverse event specific risks, costs and
utility weights associated with glucocorticosteroid monotherapy were applied to everyone in the
most cost-effective strategy in the model receiving glucocorticosteroid monotherapy or azathioprine
+ a glucorticosteroid combination therapy and the model was run. The cost effectiveness ranking did
not change.

Limitations and interpretation

This model was based on findings from RCTs and therefore any issues concerning interpretation of
the clinical review also applied to interpretation of the economic analysis. Limitations of the model
include:

e The utility-loss and treatment-cost associated with adverse events was not explicitly
incorporated.This is likely to mean the cost effectiveness of all the treatment strategies has
been overestimated in the economic analysis, though since each treatment is likely to have a
different side-effect profile, it is unlikely that ICERs have been underestimated by the same
magnitude for all treatment strategies. For treatment strategies with more severe side
effects, the overestimation of the ICER is likely to be higher than in treatment strategies with
less severe side-effect profiles. However, the additional sensitivity analysis conducted on side
effects associated with glucocorticosteroid monotherapy provides some extra assurance
about conclusions related to the strategy ranked first in terms of cost effectiveness.

e No clinical review was conducted on the efficacy of biologic treatment as this was outside
the Crohn’s disease guideline remit. Efficacy data were derived from the two studies in the
NICE Technology Appraisal 187"%.

Generalisability to other populations and settings

It should be noted that all of the findings from this cost-effectiveness-analysis relate to an adult
population and the conclusions may not apply to paediatric treatment. It was not possible to conduct
a separate model for children due to the paucity of both clinical and quality of life studies conducted
in this area.
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Conclusion evidence statement

The original cost-effectiveness analysis conducted for this guideline suggested that
glucocorticosteroid treatment, followed by azathioprine plus a glucocorticosteroid then a biologic is
the most cost-effective medical treatment strategy for a moderate to severe inflammatory
exacerbation of Crohn’s disease.
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5.7 Linking evidence to recommendations

Given the complex and interrelated nature of the data reviewed for the induction chapters of the
Crohn’s guideline (and to avoid repetition) one ‘linking evidence to recommendations’ section is

presented.

Table 29: Linking evidence to recommendations — drug therapy for induction

Clinical question

Recommendations

What is the most effective way to induce remission for people with an exacerbation
of Crohn’s disease? (Questions 1- 5)

1. Discuss treatment options and monitoring with the person with Crohn’s disease,
and/or their parent or carer if appropriate, and within the multidisciplinary team.
Apply the principles outlined in 'Patient experience in adult NHS services' (NICE
clinical guidance 138).

Monotherapy

2. Offer monotherapy with a conventional glucocorticosteroid (prednisolone,
methylprednisolone or intravenous hydrocortisone) to induce remission in people
with a first presentation or a single inflammatory exacerbation of Crohn’s disease in a
12-month period.

3. Enteral nutrition recommendation (see section 8.3).

4. In people with one or more of distal ileal, ileocaecal or right-sided colonic disease®
who decline, cannot tolerate or in whom a conventional glucocorticosteroid is
contraindicated, consider budesonide’ for a first presentation or a single
inflammatory exacerbation in a 12-month period. Explain that budesonide is less
effective than a conventional glucocorticosteroid but may have fewer side effects.

5. In people who decline, cannot tolerate or in whom glucocorticosteroid treatment
is contraindicated, consider 5-aminosalicylate (5-ASA) treatment® for a first
presentation or a single inflammatory exacerbation in a 12-month period. Explain
that 5-ASA is less effective than a conventional glucocorticosteroid or budesonide but
may have fewer side effects than a conventional glucocorticosteroid.

6. Do not offer budesonide or 5-ASA treatment for severe presentations or
exacerbations.

7. Do not offer azathioprine, mercaptopurine or methotrexate as monotherapy to
induce remission.

Add-on treatment

8. Consider adding azathioprine or mercaptopurine® to a conventional
glucocorticosteroid or budesonide' to induce remission of Crohn’s disease if:

o there are two or more inflammatory exacerbations in a 12-month period, or

e the glucocorticosteroid dose cannot be tapered.

9. Assess thiopurine methyltransferase (TPMT) activity before offering azathioprine
or mercaptopurine®. Do not offer azathioprine or mercaptopurine if TPMT activity is
deficient (very low or absent). Consider azathioprine or mercaptopurine at a lower
dose if TPMT activity is below normal but not deficient (according to local laboratory
reference values).

10. Consider adding methotrexate™ to a conventional glucocorticosteroid or
budesonide' to induce remission in people who cannot tolerate azathioprine or
mercaptopurine, or in whom TPMT activity is deficient if:

e there are two or more inflammatory exacerbations in a 12-month period, or
o the glucocorticosteroid dose cannot be tapered.

11. Monitor the effects of azathioprine, mercaptopurine® and methotrexate”  as
advised in the current online version of the ‘British national formulary’ (BNF)“I or
‘British national formulary for children’ (BNFC). Monitor for neutropenia in those
taking azathioprine or mercaptopurine even if they have normal TPMT activity.



Relative values of
different outcomes

12. Ensure that there are documented local safety monitoring policies and
procedures (including audit) for adults, children and young people receiving
treatment that needs monitoring. Nominate a member of staff to act on abnormal
results and communicate with GPs and people with Crohn’s disease and/or their

parents or carers, if appropriate.
a Although use is common in UK clinical practice, at the time of publication (October 2012)

prine and mercaptopurine did not

have UK marketing authorisation for this indication. The prescriber should follow rele professional guidance, taking full

responsibility for the decision. Informed consent should be obtained and d d. See the GMC's Good practice in

prescribing medicines — guidance for doctors for further information.

b Although use is in UK clinical practice, at the time of publication (October 2012) hioprine, mercaptopurine and

methotrexate did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional

id taking full responsibility for the decision. Informed should be obtained and d d. See the GMC's Good

practice in prescribing medicines — guidance for doctors for further information.

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

d Advice on itoring of i ppressives can be found in the current online version of BNF/BNFC. The gastroenterology
chapter and other relevant sections should be consulted.

e See recommendations 1.5.1 and 1.5.2 for when to consider surgery early in the course of the disease for people whose disease is
limited to the distal ileum.

fAlthough use is common in UK clinical practice, at the time of publication (October 2012), budesonide did not have a UK marketing

authorisation specifically for children and young people. The prescriber should follow rele professional guidance, taking full

responsibility for the decision. Informed consent should be obtained and doc d. See the General Medical Council’s Good

practice in prescribing medicines — guidance for doctors for further information.

g Although use is common in UK clinical practice, at the time of publication (October 2012) lazii Isalazine and balsalazid.

did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional guidance, taking

full responsibility for the decision. Informed should be obtained and doci d. See the GMC's Good practice in

prescribing medicines — guidance for doctors for further information.

In relation to induction of remission and prior to evidence evaluation, the GDG
identified objective measures of remission, such as CDAI or Harvey Bradshaw Index
(HBI) for adults and PCDAI for children as being the most important measures of
efficacy. The GDG discussed the difficulty of not having a standard definition of
treatment response. The goal when treating active disease is to induce remission.

Of the accepted outcome measures, remission defined by a Crohn’s disease activity
index (CDAI) of < 150 together with a CDAI fall of 70 was considered to be the most
rigorous reflection of efficacy. Ideally both an endpoint and a fall would be taken into
consideration because, for example, a person with a CDAI of 151 would be considered
to be suffering active disease but a reduction in CDAI of 2 to an endpoint of 149 cannot
be interpreted as a treatment success. Unfortunately not all studies report both
parameters and the GDG did not feel otherwise well-conducted studies should be
excluded on this basis. However, the GDG considered that “investigator-reported
remission” without objective corroboration was inadequate and should be
downgraded on quality grounds.

The group also debated the value of “endoscopic mucosal healing” as an index of

17,94 . . q 0f
response. Whilst endoscopic appearances do not always correlate with clinical
symptoms, the GDG were aware of evidence that certain endoscopic features —
particularly deep ulceration - seen at endoscopy, carry an adverse prognostic
significance. It was agreed that when studies reported it, the group would consider the
parameter as valid. However this outcome was not reported in any of the studies

relating to the drug therapies considered for induction in this guidance.

Quantification of the risk of specified adverse events when making decisions about
prescribing drugs that are unlicensed for use in Crohn’s disease (and for which
informed and documented consent is required) is important. Some of these adverse
events are uncommon but serious, and in order to assess specific risks, lower quality
cohort studies and MHRA yellow card reporting scheme data were reviewed in addition
RCT data for serious adverse events. The GDG considered the following adverse events
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Trade off between
clinical benefits
and harms

to be particularly pertinent for specific drug categories:
e 5-ASAs — renal impairment and pancreatitis

e azathioprine and mercaptopurine — myelosuppression, pancreatitis and
hepatotoxicity

methotrexate — myelosuppression, hepatotoxicity, pulmonary fibrosis

e glucocorticosteroids — myocardial infarction, osteoporosis (refer to section 10.1 for
monitoring of osteopenia and assessment of fracture risk), hip fracture.

Adverse events associated with some drugs are very relevant in the short term (i.e. for
induction) while others are more of a consideration during maintenance therapy, for
example, glucocorticosteroid effects on bone.

Glucocorticosteroid adverse-events were also noted between conventional
glucocorticosteroid and budesonide treatment.

The form of the disease (obstructive or inflammatory Crohn’s disease) may have a
bearing on the choice of treatment and associated benefits and harms. For example, a
person with a Crohn’s stricture presenting with obstructive symptoms may need
different treatment (including surgery) from someone presenting with inflammatory
Crohn’s disease symptoms. There can be an element of both obstruction and
inflammation in any presentation of the illness, but unless otherwise stated,
recommendations refer to presentations in which inflammation is the predominant
component and assumes that other causes of symptoms (for example, obstruction,
bowel salt malabsorption, abscesses and infection) have been excluded as part of the
diagnostic work-up. Please see section 9.4 for Crohn’s disease stricture.

The GDG considered serious adverse events and withdrawals to be significant
outcomes in determining the trade off between benefits and harms. They debated the
difference between side effects, as reported in RCTs, and those serious, specific
adverse events which are more likely to cause withdrawal from treatment and are
hence a more important consideration for prescribing decisions.

Various drug treatment options for inducing remission have significantly different side-
effect and safety profiles. In addition clinician and patient perceptions about these

differ, and moreover, individual patients have varying views about the relative hazards
of alternative treatment options for example, glucocorticosteroid vs. 5-ASA treatment.

The GDG was particularly interested in whether assessment of TPMT activity and
monitoring of azathioprine or mercaptopurine in patients requiring these drugs would
reduce the risks of serious side effects, and indeed death. The group unanimously
agreed that patients known to have deficient (low or absent) TPMT activity should not
be given azathioprine or mercaptopurine and should be offered alternative therapy.

Prospective and retrospective data from five studies of people with Crohn’s disease
assessed azathioprine dose-reduction on side effects in people with intermediate and
normal TPMT activity. Lack of evidence for dosing decisions in people known to have
intermediate TPMT activity and who might intuitively be at greater risk of side effects
was noted and a “consider” recommendation about dose concerning patients with less
than normal but not deficient TPMT levels was made. Intermediate and normal TPMT
activity appeared to be poor predictors of some side effects - notably neutropenia -
and idiosyncratic agranulocytic or pancytopenic reactions appeared to be independent
of TPMT activity. The GDG also recommended that people on immunosuppressives
should be monitored for neutropenia irrespective of their TPMT activity.
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The GDG debated at length the difficulties with explaining risk concepts. All agreed that
quantification of specific risks (pictorially) would be more helpful in the course of an
informed discussion with a patient than a qualitative indication similar to that reported
in the BNF/BNFC and Summaries of Product Characteristics. The group acknowledged a
number of challenges to a practical discussion about risk, including the low quality of
data available to inform this quantification, the consideration that figures change over
time, contextualizing treatment risk against background risk and quantifying the risk of
not treating.

Of particular concern was the risk of lymphoproliferative disorders and cervical
dysplasia. A 1.7-fold risk over an already relatively high background risk of cervical
dysplasia prompted the GDG to emphasize that people with Crohn’s disease should not
be precluded from receiving human papilloma virus (HPV) vaccination.

Glucocorticosteroid treatment, other than budesonide, is prescribed generically. Each
5-ASA is a different price - some are branded and some are generic.

The GDG questioned whether the low incidence of serious side-effects reflected in the
safety review of 5-ASA treatment warranted regular monitoring of renal function.
However, given the specific caution about monitoring of renal function in some
Summaries of Product Characteristics, they did not consider the available evidence
strong enough to make any recommendations to change monitoring practice. They
agreed that clinicians should refer to the online version of the BNF/BNFC for
standardised monitoring protocols, and that the monitoring protocols currently advised
in the BNF/BNFC should be incorporated into the health economic model accordingly.

The GDG noted that, due to potential differences in costs and side effect profiles, 5-
ASAs should be treated separately for economic analysis. The only 5-ASA studies
included in the clinical review were in mesalazine and sulfasalazine, and therefore
these were analysed separately within the economic model.

Induction of remission was identified as a high-priority area for original economic
analysis, since it is an issue that affects most people with Crohn’s disease, and no
published economic evaluations were identified in this area which addressed the
guestion. The cost-effectiveness of enteral nutrition could not be explored in the
model since withdrawal (a key model input) was not reported by RCTs.

A decision-analytic model was developed with a 30-week time horizon, which was
based on the results of two original network meta-analyses (one of first-line induction
and one second line). The model compared alternative sequences of drugs for
induction of remission.

The decision model showed that glucocorticosteroid treatment followed by
azathioprine plus a glucocorticosteroid then a biologic was the most cost-effective
treatment sequence for an inflammatory exacerbation of Crohn’s disease. The
strategies which started with budesonide and mesalazine, then moved on to the
sequence described above were ranked second and third respectively in terms of cost
effectiveness.

Due to paucity of evidence, specific costs and disutilities due to drug-related adverse
events could not be captured in the economic model. This is likely to mean the cost
effectiveness of all the treatment strategies has been over-estimated in the economic
analysis, though since each treatment is likely to have a different side-effect profile, it
is unlikely that ICERs have been underestimated by the same magnitude for all
treatment strategies. For treatment strategies with more severe side-effects, the over
estimation of the ICER is likely to be more pronounced than in treatment strategies
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with less severe side-effect profiles. Due to the lack of quality of life data reported in
RCTs, different severities of inflammatory exacerbations could not be captured in the
economic model.

Additional modelling was subsequently carried out which explored the effects of
including drug-related adverse events for glucocorticosteroid monotherapy only;
observational data was used to conduct this analysis. This was based upon two
publications®**** which explore the increased risks of fracture and Ml in people having
intermittent high-dose glucocorticosteroid therapy. The analysis showed that when the
additional risks of myocardial infarction and hip fracture associated with
glucocorticosteroid monotherapy were accounted for in the model and the likely
additional costs and reduction in quality of life quantified, the strategy that ranked top
in terms of cost effectiveness did not change.

Further analysis of mild or transient glucocorticosteroid-related adverse events was
undertaken comparing conventional glucocorticosteroids treatment with budesonide.
Similar analyses of transient or non-life threatening adverse events have NOT been
undertaken comparing conventional glucocorticosteroid treatment and budesonide
with other interventions. For this reason costs associated with these mild or transient
adverse events have not been incorporated into the health economic model.

Immunosuppressives are generic and cheap, but monitoring requirements and serious
side effects have an impact on their cost effectiveness. The GDG considered the cost of
a one-off assay to determine TPMT activity to be reasonable (around £26 at time of
writing) to prevent potentially severe adverse events, such as neutropenia in people
with low or no TPMT activity. The group referred to a partially-applicable US health
economic analysis which found TPMT monitoring to be cost effective’’. They also noted
that the cost-effectiveness model incorporated the cost of a TPMT assay, and
adjunctive azathioprine was considered to be the most cost-effective second-line
therapy for inducing remission in people needing augmentation from conventional
glucocorticosteroid treatment. For these reasons they agreed that the
recommendation to assess TPMT activity in all patients prior to initiation of
azathioprine or mercaptopurine did not require a formal health economic assessment.

Induction of remission

Conventional glucocorticosteroid compared with placebo or 5-ASA

The evidence for induction of remission with conventional glucocorticosteroid
treatment included a Cochrane review.” This was composed mainly of moderate or
high quality studies. Studies comparing conventional glucocorticosteroid and placebo
did not exclude people with Crohn’s disease occurring in any particular part of the
gastrointestinal tract. Glucocorticosteroid treatment was of benefit versus
placebo'®**”® and 5-ASA treatment'®®*** in Benchimol 2008°* and this is in keeping with
the clinical experience of the GDG. The GDG noted that the meta-analysis showed that
conventional glucocorticosteroid treatment induced 65% more remissions than 5-ASA
and at 95% confidence, this increase could be as high as 103% or as low as 33%.
Significantly more side effects were reported with conventional glucocorticosteroid
treatment than placebo or 5-ASA.

The GDG made an offer recommendation for conventional glucocorticosteroid
treatment. To mitigate concerns about inappropriate repeat glucocorticosteroid
prescribing, and maintain alignment with the add-on therapy with
immunosuppressives below, the GDG limited the recommendation to “a first
presentation or single exacerbation in a 12-month period.”

115



Crohn's disease
Induction of remission

Conventional glucocorticosteroid compared with budesonide
The GDG agreed that from the meta-analysis of eight studies'®*>’*!!7/1°323%2902%3
conventional glucocorticosteroid treatment was shown to be more effective than
budesonide for inducing remission at eight weeks, inducing 15% more remissions than

budesonide. At 95% confidence, this increase in remissions ranged from 3% to 25%.

At 12 weeks the meta-analysis of three studies®™”>*** showed little difference between

the two treatments. In severe disease at eight weeks, meta analysis of two small trials
(Campieri, 1997; Gross, 1996)35’117showed that conventional glucocorticosteroid
treatment induced significantly more clinical remission than budesonide (RR 0.52 [0.28
to 0.95]).

For this reason, the GDG made a ‘do not offer’ recommendation to induce remission
with budesonide in severe presentations or exacerbations. By extrapolation, they
extended this ‘do not offer’ recommendation to 5-ASA treatment for severe Crohn’s
disease because budesonide was shown to be more effective than 5-ASA (although
with uncertainty) and to have fewer side effects (see paragraph ‘Budesonide compared
with 5-ASA’).

In addition, when only ileal/ileocolonic-specific sites were considered (meta-analysis of
Six RCT519’35’75‘117‘232‘293) conventional glucocorticosteroid treatment was more effective
than budesonide for induction of remission (RR 0.86 (0.75 to 1.00), the GDG noted the

confidence interval did include 1).

The GDG reviewed the data from the meta-analysis of five RCTs™">**?**?% of

budesonide compared with glucocorticosteroid for treatment withdrawal. The analysis
showed a numeric advantage for budesonide, but a high amount of imprecision (small
numbers were noted) RR 0.57 (0.18 to 1.84).

The GDG noted that the outcomes were graded as low to very low quality.

Although budesonide demonstrated fewer side effects, withdrawal rates were similar
and as this conformed to their clinical experience they agreed a ‘consider’
recommendation for budesonide in predominantly right-sided Crohn’s disease.

To mitigate concerns about inappropriate repeat glucocorticosteroid prescribing, and
maintain alignment with the add-on therapy with immunosuppressives below, the GDG
limited the recommendation to “a first presentation or single exacerbation in a 12-
month period.”

Budesonide compared with 5-ASA treatment

At eight weeks, budesonide was originally shown in the Thomsen study” (which was

included in the Seow Cochrane review249) to be more effective than mesalazine with a
RR = 1.63. This was then updated with the larger Tromm study288 and heterogeneity
was noted (very low quality). The random effects meta-analysis was non-significant.
However 12-week moderate-quality efficacy data based only on Thomsen favoured
budesonide over 5-ASA (RR 1.59; 95% Cl 1.17 to 2.15). Whilst the data for withdrawal
due to adverse events was non-significant (RR 0.43; 95% Cl 0.18 to 1.02), the GDG
noted numerically more withdrawals in the 5-ASA group (2.8% vs 6.6%).

5-ASA compared with placebo

. . . .1 .162,166,256,257,270,286
The GDG considered the meta-analysis of six trials to be very low-

quality evidence. The meta-analysis of 5-ASA (compared to placebo) induced 51% more
remissions than placebo. At 95% confidence, this increase in remissions could be as
high as 92% and as low as 20%. Whilst 5-ASA treatment demonstrated a significant
result compared with placebo, the GDG noted the benefit of budesonide compared

116



Crohn's disease
Induction of remission

with 5-ASA (see paragraph above). The GDG explored whether there was any data to
support a recommendation for 5-ASA treatment in mild Crohn’s disease, however
severity was defined variously in the 5-ASA trials and it was not possible to subgroup
data. When attempting to interpret the available evidence to draw conclusions about
severity, the GDG felt it would have been necessary to know the level of the disease
activity at the beginning and the end of the trial, and whether the level of severity of
the disease at inclusion into the study affected outcomes. This level of detail was not
available for most of the comparisons reviewed. TA187 suggests that people with
severe Crohn’s disease who have not responded to a glucocorticosteroid or
immunosuppressive should be offered a biologic, and on this basis, the ‘Do not offer
budesonide or 5-ASA treatment for severe presentations or exacerbations
recommendation was made.

Subsequent to the GDG review, publication of the Cochrane 5-ASA review in December
2010™* precipitated GDG debate mainly for the following reasons:

The Cochrane review group included additional information (for example, letters to
journal editors)

Differential licensing (only sulfasalazine is licensed for use for induction of remission in
Crohn’s disease)

Current perceptions about side-effect profile of sulfasalazine

Common prescribing practices (e.g. sulfasalazine is infrequently prescribed, mesalazine
frequently prescribed)

The Cochrane review group analysed 5-ASA treatments separately based upon site of
release (sulfasalazine, controlled-release and delayed-release preparations), whereas
the Crohn’s GDG ascribed a class effect to 5-ASA treatment.

For further information, please refer to Appendix J:.

The Cochrane review showed that only sulfasalazine was more effective than placebo
in the induction of remission.

For methodological rigour, the GDG reviewed the per protocol subgroup analysis
(severity, concurrent medication, age, site of disease) to determine if there was any
heterogeneity that could have contradicted their assumption of a 5-ASA class effect.
However, no interactions between subgroups were detected, and the GDG’s original
premise that 5-ASA treatment (as a class) was effective in the induction of remission of
Crohn’s disease was confirmed.

The GDG discussed the potential possibility of unpublished data being available '8 and

initiated a call for evidence for 5-ASA efficacy and adverse events data. The GDG also
noted concerns regarding the extent to which publication bias can impact on evidence-
based practice and guideline development. No new data were submitted for review.

Conventional glucocorticosteroid combined with azathioprine or mercaptopurine

compared with placebo

a . 38,80,148,170,207,213,224,227,302 . . q q
Moderate quality studies in which azathioprine or

mercaptopurine were added to glucocorticosteroid treatment suggest statistically
significant benefit in achieving remission in comparison to placebo. The GDG noted
that potentially serious side effects, a prolonged time for thiopurines to produce an
effect, and inconvenience to patients as well as costs of monitoring make
immunosuppressives less appealing as first-line treatment.

Having considered the above high-quality evidence that conventional
glucocorticosteroid treatment is superior to 5-ASA treatment, and that addition of
azathioprine or mercaptopurine to a conventional glucocorticosteroid may be
beneficial when glucocorticosteroid alone does not suffice, the GDG agreed this
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reflected their clinical experience.

The GDG made a ‘consider’ recommendation for the addition of azathioprine or
mercaptopurine where conventional glucocorticosteroid treatment alone was not
sufficient to induce remission. By GDG consensus this was agreed as two or more
inflammatory exacerbations occurring in a 12-month period. In other words, “in those
in whom the glucocorticosteroid dose cannot be tapered” or when the disease course
is frequently relapsing or refractory to treatment, an immunosuppressive should be
initiated early because of its prolonged time to produce an effect (three to four
months).The GDG agreed that there should be no reason to avoid adjunctive
thiopurine therapy with budesonide.

The GDG considered whether the available evidence provided information about when
to start adjunctive therapy with an immunosuppressive. Because of the lack of relevant
data the GDG agreed by consensus that this could either be immediately at the
diagnosis of the second inflammatory exacerbation, or a few weeks later. This latter
decision would be influenced by the person’s history, disease course, preferences and
whether there is prior knowledge of the person’s TPMT activity.

Azathioprine or mercaptopurine compared with placebo or methotrexate

Conversely moderate quality studies®>**"° (two RCTs were included in this review.

Singleton258 and Summers®’® evaluated different outcomes for the same study) of
azathioprine and mercaptopurine alone demonstrated no evidence of efficacy superior
to placebo or compared with methotrexate (very low quality).lz'm'207 Mercaptopurine
and its pro-drug azathioprine are for pragmatic and clinical purposes considered to be
the same entity. The GDG made a negative recommendation that azathioprine or
mercaptopurine monotherapy should not be used for induction of remission. The GDG
agreed that only under rare circumstances in which people cannot tolerate both
glucocorticosteroid treatment and 5-ASA treatment, should immunosuppressive
monotherapy be used to induce remission.

Having considered all of the above, the GDG noted the immunosuppressive head to
head data (azathioprine or mercaptopurine vs methotrexate) for which there was no
evidence of a superiority favouring either drug. The group also agreed that no benefit
was seen when methotrexate was added to conventional glucocorticosteroid (meta-
analysis of three RCTs*****%, low quality) and the GDG noted heterogeneity. (The
random effects meta-analysis demonstrated a non-significant result with more
withdrawals due to adverse events compared with glucocorticosteroid alone). The GDG
was also aware of serious precautions associated with methotrexate in the BNF (for
example, the need to avoid conception for three months after stopping the drug for
both men and women because of its teratogenic effect). However, the GDG recognised
that azathioprine or mercaptopurine are contraindicated for some patients, for
example those with low or absent TPMT activity. For these circumstances, a ‘consider’
recommendation was made for methotrexate as an alternative immunosuppressive
adjunctive therapy to conventional glucocorticosteroid treatment or budesonide
should a person with Crohn’s disease require augmented treatment to induce
remission of an inflammatory exacerbation.

Side effects

Although there is clear evidence that conventional glucocorticosteroid treatment is the
most effective option for inducing remission in Crohn’s disease, the GDG reflected that
in their clinical practice, side effects associated with glucocorticosteroid treatment
generate concern for many people with Crohn’s disease.

The GDG noted the predetermined review protocols for all interventions in which (for
adults) efficacy, quality of life and pre-specified severe adverse events or withdrawals
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due to adverse events (which were considered a surrogate for severe adverse events)
would be outcomes considered: efficacy > withdrawal due to adverse events > overall
adverse events.

For conventional glucocorticosteroid compared with budesonide, meta-analysis of
adult’s and children’s adverse-event data from six low to moderate quality
RCTs!?3>73117153232 \y a6 conducted (see Table 16). The glucocorticosteroid-related
adverse events reported included: moon face, acne, swollen ankles, easy bruising,
hirsutism, buffalo hump, skin striae, nausea, vomiting, heartburn, dyspepsia,
abdominal distension, perspiration, flushing, hair loss, dry mouth, leg cramps, tremor,
blurred vision, insomnia, headache, fatigue, depression, myalgia and pharyngitis. The
GDG highlights that similar analyses of transient or non-life threatening adverse events
have NOT been undertaken comparing conventional glucocorticosteroid treatment and
budesonide with other interventions. This should be born in mind when comparing
adverse events and withdrawals due to adverse events between conventional
glucocorticosteroid treatment, or budesonide, with other interventions such as enteral
nutrition, thiopurines and 5-ASA treatments.

Results for mild or transient glucocorticosteroid-related adverse events associated with
conventional glucocorticosteroid treatment and budesonide showed statistically
significant benefit for budesonide: random effects meta-analysis (RR 0.59 95% Cl 0.46 —
0.77) and for adult data (RR 0.53; 95% Cl 0.40 to 0.69) The GDG noted though that the
results were highly heterogeneous.

While acknowledging this advantage for budesonide, the GDG noted that budesonide is
not predominantly without glucocorticosteroid-related side effects.

The GDG considered the trade-off between the clinical benefits of conventional
corticosteroids compared to budesonide and the harms from the glucocorticosteroid-
related adverse events. The meta-analysis of six RCTs showed that conventional
glucocorticosteroid treatment induced 15% more remissions than budesonide over
eight weeks, and the GDG considered this to be clinically important in the face of the
uncertainty associated with withdrawals due to adverse event data and the highly
heterogeneous result for mild or transient glucocorticosteroid-related adverse events
(less events with budesonide).

The GDG agreed that people with Crohn’s disease and their advising healthcare
professionals should discuss whether a reduced potential for mild or transient adverse
events associated with budesonide is more clinically significant than greater efficacy
together with a more rapid response by eight weeks associated with a conventional
glucocorticosteroid (equivalence only achieved at 12 weeks).

People with Crohn’s disease may have different views from healthcare professionals
about the balance of risks, benefits and consequences of treatments. How an
exacerbation of Crohn’s disease affects the person, the person’s circumstances and
experiences all affect their condition and treatment. Rapid treatment with side-effects
lasting for a short time balanced against the risk of the exacerbation remaining
uncontrolled for a long period and patients experiencing side-effects for longer are
important factors to consider.

The GDG agreed that the “offer” a conventional glucocorticosteroid recommendation
accurately reflected both the clinical data for efficacy and withdrawal due to adverse
events for conventional glucocorticosteroid treatment versus placebo, as well as the
health economic analysis which determined first-line conventional glucocorticosteroid
to be most cost-effective strategy for inducing remission. The GDG made a separate
“consider” recommendation for budesonide to accommodate instances in which the
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Other
considerations

person with Crohn’s disease “declines” (or doesn’t want) conventional
glucocorticosteroid treatment or if there are tolerability issues or contraindications.
The GDG limited the recommendation to right-sided disease because this reflected the
Summary of product characteristics and the budesonide evidence base (see forest plot
24 in Appendix G:), whereas conventional glucocorticosteroid trials versus
pIacebolse’270 were undertaken in patients with Crohn’s disease at any intestinal site.

Because a meta-analysis of six RCTs showed 5-ASA treatment to be more effective than
placebo, the GDG made a separate recommendation that 5-ASA could be considered
for people with glucocorticosteroid-related side-effect concerns and those who
objected to glucocorticosteroid exposure of any kind. The recommendation
acknowledges that 5-ASA treatment is less effective than budesonide.

The GDG also considered it important that people with Crohn’s disease be made aware
that budesonide and 5-ASA treatment are both less effective than conventional
glucocorticosteroid treatment and this is noted in the recommendation.

Please see Appendix L: and Appendix M: for observational side-effect data pertaining
to 5-ASA treatment and immunosuppressives respectively. The GDG noted that
hepatotoxicity was not uniformly defined in the immunosuppressive safety studies. The
GDG also noted that one study (Setshedi, 2011) showed non-melanoma skin cancer
was significantly associated with thiopurine exposure — OR5.0 (95% CI 1.1-22.8), and
that one study'® demonstrated a different risk ratio (1.6) for lymphoproliferative
disorders to the other three studies’®®*'** RR 3-4. The GDG believed that this may have
been because the Marehbian study169 excluded patients who had less than one year of
healthcare cover and suspected that patients with lymphoma may have been excluded
on this basis. The study also included baseline comparisons showing a higher incidence
of lymphoproliferative disorders in patients with Crohn’s disease compared with the
general population and proposed that this may have accounted for the lower RR in
Crohn’s patients exposed to immunosuppressives. The GDG concluded that when
discussing risks with patients it should be highlighted that people with Crohn’s disease
may have a higher risk of these conditions and that azathioprine may increase that risk
marginally.

The GDG commented that the frequency of serious adverse events reported in
observational studies of 5-ASA treatment may tend to over-estimate the incidence of
pancreatitis and renal dysfunction compared with clinical experience. They noted the
limitations of the data because of the relatively small patient numbers and the fact that
adverse events may not have been designated to be primary outcomes. They also
noted the risks of under-reporting in the yellow card scheme (latest report 2008), but
were reassured by the clear lack of large numbers of serious adverse events.

Adjunctive therapy

The GDG noted that most of the studies examining efficacy of drugs for induction of
remission in Crohn’s disease were complicated by varying levels of background
therapy. Whilst evidence about which adjuvant therapy had been reviewed, data
concerning when to add in adjunctive therapy had not. Furthermore, adjunctive
therapy confounds analysis of adverse events, for example pancreatitis is associated
with glucocorticosteroid treatment, 5-ASA treatment and azathioprine.

Site of action

The GDG also raised the issue of whether the purported site of action of various drugs
was important.

In relation to 5-ASA compounds the studies considered to be of adequate quality for
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inclusion in the review were underpowered for subgroups of patients divided by site.

Site of disease was also considered by some members of the GDG to be a relevant
factor when considering treatment with budesonide compared with conventional
glucocorticosteroid treatment, although the evidence from the Cochrane Review** did
not support the perception that budesonide may be more effective in the treatment of
right-sided (distal ileal, ileocaecal, right colonic) Crohn’s disease in adults - the evidence
indicated that conventional glucocorticosteroid treatment was more effective in the
treatment of right-sided Crohn’s disease, and although budesonide was associated with
fewer side effects, the rate of withdrawal (as a surrogate for serious adverse events)
was not significantly different.

However, in children with right-sided disease, meta-analysis of two small studies75'153,

(80 patients) of budesonide vs. conventional glucocorticosteroid treatment
demonstrated similar efficacy, with budesonide associated with fewer side effects and
withdrawals. The data conformed to the clinical experience of the GDG. This led the
GDG to propose that budesonide could be considered in adults and children with right-
sided Crohn’s disease and possibly children with isolated ileal disease.

Licensing

Of the 5-ASA compounds, only sulfasalazine is licensed for use in active Crohn’s disease
and some mesalazine compounds (Mesren MR and Asacol MR) are licensed for use in
maintenance of remission of Crohn’s ileocolitis and Octasa MR is licensed for
maintenance of remission in Crohn’s disease. The GDG noted the NICE requirement to
indicate where recommendations include drugs that are used off label, but emphasizes
that because use of 5-ASAs in Crohn’s disease is common in the UK, these compounds
have been grouped together for the purposes of this review.

Legal

The GDG noted that current law holds the prescriber rather than the drug company
responsible for adverse events when drugs are prescribed off-licence. Most 5-ASA
treatment and all of the immunosuppressives, are not licensed for inducing remission
in Crohn’s disease, therefore the need to obtain and document informed consent is
emphasized. As informed consent requires an explanation of risks, the need to quantify
safety data and clarify monitoring practice was highlighted. The GDG noted that
readers might find it useful to refer to GMC guidance on prescribing medicines outside
the terms of their licence.™

Service provision

The GDG highlighted the need for service providers to put in place a formal written
structure to ensure that monitoring and safety results are followed up and managed
appropriately and on time. They agreed that these structures may need to be different
in primary and secondary care and determined locally. The GDG acknowledged that
Crohn’s disease may not be a national audit priority, but felt strongly that a specific
person should be nominated to be accountable for acting on abnormal results and
communicating with relevant healthcare professionals and the person with Crohn’s
disease.

Infliximab

It was noted that infliximab within its licensed indication, is recommended in TA 187 as
a treatment option for people with active fistulising Crohn’s disease whose disease has
not responded to conventional therapy (including antibiotics, drainage and
immunosuppressive treatments), or who are intolerant of or have contraindications to
conventional therapy. The GDG considered that it would be prudent to exclude
significant abscess prior to treating with infliximab.
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Children

The GDG agreed to extrapolate and generalise data from adult populations to children
and vice versa when there were no or little data for children and once they had given
due consideration to the benefits and harms of such extrapolation.

The paediatric Crohn’s disease inducing remission data were sparse and of moderate to
very low in quality with small sample sizes. For a summary of the data for inducing
remission in children, please see Appendix R.2.

Overall the paediatric trials looked at outcomes for glucocorticosteroid sparing and
remission at one month, at eight and 12 weeks. The trials were old (dates ranged from
1975 (Rosenberg) through to 2004 (Escher).

Findings were non-significant for remission for glucocorticosteroid combined with
mercaptopurine compared with glucocorticosteroid treatment alone at one month
(Markowitz 2000) and for glucocorticosteroid compared with budesonide at eight and
12 weeks (Escher 2004, Levine 2003).

Whilst superiority was demonstrated for 5-ASA compared with placebo (Griffiths 1993)
at eight weeks this was considered by the GDG to be low quality evidence (sample size
n =13 in total).

Both Rosenberg (1975) and Markowitz (2000), low and moderate quality studies
respectively, demonstrated glucocorticosteroid sparing when azathioprine or
mercaptopurine was added to glucocorticosteroid treatment.

Conventional glucocorticosteroid treatment, 5-ASA treatment and
immunosuppressives are unlicensed for use in children with Crohn’s disease. There
may also be particular reluctance to use glucocorticosteroid treatment in children. In
practice, concerns about potential glucocorticosteroid effects need to be balanced with
the effects of active disease on growth.

Also of note, infliximab is recommended for people aged 6 to 17 years with severe
active Crohn’s disease whose disease has not responded to conventional therapy.
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5.8

Recommendations

. Discuss treatment options and monitoring with the person with Crohn’s disease, and/or their

parent or carer if appropriate, and within the multidisciplinary team. Apply the principles
outlined in 'Patient experience in adult NHS services' (NICE clinical guidance 138).

. Offer monotherapy with a conventional glucocorticosteroid (prednisolone, methylprednisolone

or intravenous hydrocortisone) to induce remission in people with a first presentation or a
single inflammatory exacerbation of Crohn’s disease in a 12-month period.

. Enteral nutrition recommendation (see section 8.3)

. In people with one or more of distal ileal, ileocaecal or right-sided colonic disease® who decline,

cannot tolerate or in whom a conventional glucocorticosteroid is contraindicated, consider
budesonide’ for a first presentation or a single inflammatory exacerbation in a 12-month
period. Explain that budesonide is less effective than a conventional glucocorticosteroid but
may have fewer side effects.

. In people who decline, cannot tolerate or in whom glucocorticosteroid treatment is

contraindicated, consider 5-aminosalicylate (5-ASA) treatment® for a first presentation or a
single inflammatory exacerbation in a 12-month period. Explain that a 5-ASA is less effective
than a conventional glucocorticosteroid or budesonide but may have fewer side effects than a
conventional glucocorticosteroid.

. Do not offer budesonide or 5-ASA treatment for severe presentations or exacerbations.

. Do not offer azathioprine, mercaptopurineor methotrexate as monotherapy to induce

remission.

. Consider adding azathioprine or mercaptopurine® to a conventional glucocorticosteroid or

budesonide’ to induce remission of Crohn’s disease if:
e there are two or more inflammatory exacerbations in a 12-month period, or

o the glucocorticosteroid dose cannot be tapered.

. Assess thiopurine methyltransferase (TPMT) activity before offering azathioprine or

mercaptopurine®. Do not offer azathioprine or mercaptopurine if TPMT activity is deficient (very
low or absent). Consider azathioprine or mercaptopurine at a lower dose if TPMT activity is
below normal but not deficient (according to local laboratory reference values).

10.Consider adding methotrexate,” to a conventional glucocorticosteroid or budesonide’ to induce

remission in people who cannot tolerate azathioprine or mercaptopurine, or in whom TPMT
activity is deficient if:

e there are two or more inflammatory exacerbations in a 12-month period, or

e the glucocorticosteroid dose cannot be tapered.

11.Monitor the effects of azathioprine, mercaptopurine® and methotrexate®© as advised in the

current online version of the ‘British national formulary’ (BNF)® or ‘British national formulary for
children’ (BNFC). Monitor for neutropenia in those taking azathioprine or mercaptopurine even
if they have normal TPMT activity.
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12.Ensure that there are documented local safety monitoring policies and procedures (including
audit) for adults, young people and children receiving treatment that needs monitoring.
Nominate a member of staff to act on abnormal results and communicate with GPs and people
with Crohn’s disease and/or their parents or carers, if appropriate.

Infliximab and adalimumab

The recommendations in the following section are from ‘Infliximab and adalimumab for the
treatment of Crohn’s disease’ (NICE technology appraisal guidance 187).

13.Infliximab and adalimumab, within their licensed indications, are recommended as treatment
options for adults with severe active Crohn’s disease (see recommendation 18) whose disease
has not responded to conventional therapy (including immunosuppressive and/or
corticosteroid treatments), or who are intolerant of or have contraindications to conventional
therapy. Infliximab or adalimumab should be given as a planned course of treatment until
treatment failure (including the need for surgery), or until 12 months after the start of
treatment, whichever is shorter. People should then have their disease reassessed (see
recommendation 16) to determine whether ongoing treatment is still clinically appropriate.

14.Treatment as described in recommendation 13 should normally be started with the less
expensive drug (taking into account drug administration costs, required dose and product price
per dose). This may need to be varied for individual patients because of differences in the
method of administration and treatment schedules.

15.Infliximab, within its licensed indication, is recommended as a treatment option for people with
active fistulising Crohn’s disease whose disease has not responded to conventional therapy
(including antibiotics, drainage and immunosuppressive treatments), or who are intolerant of or
have contraindications to conventional therapy. Infliximab should be given as a planned course
of treatment until treatment failure (including the need for surgery) or until 12 months after the
start of treatment, whichever is shorter. People should then have their disease reassessed (see
recommendation 16) to determine whether ongoing treatment is still clinically appropriate.

16.Treatment with infliximab or adalimumab (see recommendations 13 and 15) should only be
continued if there is clear evidence of ongoing active disease as determined by clinical
symptoms, biological markers and investigation, including endoscopy if necessary. Specialists
should discuss the risks and benefits of continued treatment with patients and consider a trial
withdrawal from treatment for all patients who are in stable clinical remission. People who
continue treatment with infliximab or adalimumab should have their disease reassessed at least
every 12 months to determine whether ongoing treatment is still clinically appropriate. People
whose disease relapses after treatment is stopped should have the option to start treatment
again.

17.Infliximab, within its licensed indication, is recommended for the treatment of people aged 6-
17 years with severe active Crohn’s disease whose disease has not responded to conventional
therapy (including corticosteroids, immunomodulators and primary nutrition therapy), or who
are intolerant of or have contraindications to conventional therapy. The need to continue
treatment should be reviewed at least every 12 months.

18.For the purposes of this guidance, severe active Crohn’s disease is defined as very poor general
health and one or more symptoms such as weight loss, fever, severe abdominal pain and
usually frequent (3—-4 or more) diarrhoeal stools daily. People with severe active Crohn’s
disease may or may not develop new fistulae or have extra-intestinal manifestations of the
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disease. This clinical definition normally, but not exclusively, corresponds to a Crohn’s Disease
Activity Index (CDAI) score of 300 or more, or a Harvey-Bradshaw score of 8 to 9 or above.

19.When using the CDAI and Harvey-Bradshaw Index, healthcare professionals should take into
account any physical, sensory or learning disabilities, or communication difficulties that could
affect the scores and make any adjustments they consider appropriate.

20.Treatment with infliximab or adalimumab should only be started and reviewed by clinicians
with experience of TNF inhibitors and of managing Crohn’s disease.

a Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine and mercaptopurine
did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional guidance,
taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's Good
practice in prescribing medicines — guidance for doctors for further information.

b Although use is common in UK clinical practice, at the time of publication (October 2012) azathioprine, mercaptopurine
and methotrexate did not have UK marketing authorisation for this indication. The prescriber should follow relevant
professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented.
See the GMC's Good practice in prescribing medicines — guidance for doctors for further information.

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

d Advice on monitoring of immunosuppressives can be found in the current online version of BNF/BNFC. The
gastroenterology chapter and other relevant sections should be consulted.

e See recommendations 31 and 32 for when to consider surgery early in the course of the disease for people whose disease is
limited to the distal ileum.

f Although use is common in UK clinical practice, at the time of publication (October 2012), budesonide did not have a UK
marketing authorisation specifically for children and young people. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the
General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information.

g Although use is common in UK clinical practice, at the time of publication (October 2012) mesalazine, olsalazine and
balsalazide did not have UK marketing authorisation for this indication. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the GMC's
Good practice in prescribing medicines — guidance for doctors for further information.
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5.9 Research recommendations

1. For patients with intestinal Crohn’s disease, does the addition of azathioprine to
glucocorticosteroid treatment at diagnosis, improve the long-term outcome compared with
glucocorticosteroid treatment alone?

Crohn’s disease runs a relapsing and remitting course, with a significant inflammatory component
during its early stages, compared with increasing degrees of fibrotic, stenosing or perforating disease
later in its course. Earlier intervention, during this more inflammatory stage may affect disease
progression and the associated debilitating effects of this, whilst avoiding the side-effects associated
with systemic corticosteroids — which are the current mainstay of treatment for first flares of the
disease. The question is applicable to adults and children and trials in both are therefore required.
Patients with intestinal Crohn’s disease in their first flare of the condition would be recruited and
randomised to receive azathioprine or placebo, for prevention of relapse after an initial treatment
with corticosteroids. Patients would be randomised once in remission. Co-primary end-points would
be quality of life measures and maintenance of glucocorticosteroid-free remission measured by the
Crohn’s disease activity index (CDAI). Secondary end-points would be mucosal healing at endoscopy,
hospitalisation, adverse events and surgery. Appropriate health-care costs would also need to be
assessed to inform a cost-effectiveness model. Follow-up needs to be prolonged to at least two
years, and ideally to five years.
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6 Maintenance of remission

6.1 Clinical introduction

For many patients, Crohn's disease is characterized by periods of disease activity and remission. For
others the course is one of unremitting ill health.®* As time progresses there is a steady increase in
risk of cancer, especially in patients with colonic disease.?” The initial purpose of therapy is to induce
resolution of symptoms as both the cause of the disease is unknown and at present there is no
curative treatment. A significant clinical and therapeutic problem is how best to define remission,
and measure long-term remission in Crohn's disease. While an emerging consensus®”** suggests that
mucosal healing with an absence of inflammatory activity may become the gold standard by which
other indicators may be measured®, the patchy way in which the disease affects the intestines limits
the application of histological sampling. Rather, surrogate markers have been used in many studies.
In practice these have included measures of disease activity, such as the CDAI*®, serological
indicators®” and even patients' own assessment of their personal health status.”>"* The lack of a
uniform definition of what constitutes remission in Crohn's disease creates significant problems
when interpreting clinical trials in this area. In addition there is the problem of deciding how long
people need to be free of active disease to be considered in remission. Once in remission, is
medication needed to maintain that remission and if so for how long must it be taken?

Adherence to medication is an important issue in maintenance therapy, and strong encouragement
is required to maximise efficacy of drug therapy. There is evidence (not reviewed by this guideline)
that 40 to 60% of patients do not take their 5-ASA treatment as prescribed.*****! None of the studies
in the reviews for this guideline objectively tested for drug adherence.

Against this background patients and clinicians accept that recurrence of disease activity is almost
inevitable.*® Therefore, the purpose of maintenance treatment is to reduce both the severity and
frequency of exacerbations and limit cancer risk.’” Treatments that achieve these aims need to be
considered in terms of side effects and potential adverse outcomes from long-term use. Added
benefits which could arise from the use of such maintenance therapy include a general overall
improvement in the feeling of well-being, reduced need for unplanned surgery and less aggressive
surgery. Clearly the benefits of improved heath also allow patients to cope better with the demands
of a working life'’”® and for them to have greater involvement in day-to-day family activities.”

At present the main options open to clinicians and patients are either pharmacological or dietary in
origin. For many years, glucocorticosteroid treatment, 5-ASA treatment and immunosuppressives
were used with variable success. The introduction of biological treatments, such as infliximab and
adalimumab has had a significant impact on the maintenance of clinical remission amongst patients
in whom other therapies have failed.

There also appears to be clinical benefit from cessation of smoking with a reduction in the rate of
recurrence of disease activity.'*>*’* Readers are advised to emphasise the importance of smoking
cessation to people with Crohn’s disease and should refer to NICE guidance: Smoking cessation
services PH10 and Smoking cessation — Varenicline TA123.1%*%

These considerations caused the GDG to ask the questions that would enable assessment of the most
cost effective maintenance option.
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Patient vignette 1

Patient vignette 2
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6.2 Conventional glucocorticosteroid treatment for maintenance of

6.2.1

6.2.2

6.2.2.1

remission

Clinical questions

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
conventional glucocorticosteroid treatment for maintenance of remission for 12 months or longer

e compared with placebo?

e compared with 5-aminosalicylate (5-ASA) treatment?

e plus 5-ASA treatment with conventional glucocorticosteroid plus placebo ?
e compared with azathioprine or mercaptopurine (AZA/MP)?

e plus azathioprine or mercaptopurine compared with conventional glucocorticosteroid treatment
plus placebo?

e compared with methotrexate?
Conventional glucocorticosteroid treatment for maintenance of remission

Clinical evidence

A Cochrane review”**of glucocorticosteroid treatment vs. placebo was identified for this review and
was accepted and quality assessed.

As the question for this review also included a comparison of conventional glucocorticosteroid with
5-aminosalicylate or immunosuppressive treatment, a full comprehensive literature search was
undertaken. No comparative studies of conventional glucocorticosteroid treatment vs. 5-ASA
treatment, azathoprine or mercaptopurine or methotrexate for maintenance of remission were
identified. No paediatric RCTs were identified.

Each of the studies included in the Cochrane review'®®**4?°%?7° was fully extracted including

additional adverse event and study withdrawal data. It was not possible to analyse relapse +
withdrawal data for the Steinhart 2000 meta-analysis, as full withdrawal data were not available for
all three studies at one and two year intervals. This information is reported as individual study data.

Adverse events as described by Singleton 1979 included ‘disastrous’ defined as an event or condition
which necessitated hospitalization and/or produced long-lasting (three-month) disability; ‘severe’
defined as side effects that caused withdrawal of the patient from the study or required specific
treatment; ‘moderate’ side effects which required temporary or permanent reduction of study drug.

The minimal time for assessment of maintenance of remission was 12 months.
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randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 1
serious

. 1
serious

. 2
very serious

. 2
very serious

. 2
very serious

none

none

none

none

none

Table 30: Evidence profile: conventional glucocorticosteroid treatment for maintenance of remission

37/131
(28.2%)

36/95
(37.9%)

22/66
(33.3%)

13/63
(20.6%)

2/61
(3.3%)

43/138
(31.2%)

39/87
(44.8%)

13/52
(25%)

13/52
(25%)

1/101
(1%)

RR 0.88
(0.62 to
1.25)

RR0.84
(0.61 to
1.17)

RR0.16
(0.01to
3.23)

RR0.19
(0.01to
3.90)

RR3.31
(0.31to
35.76)

37 fewer
per 1000
(from 118
fewer to
78 more)

72 fewer
per 1000
(from 175
fewer to
76 more)

210
fewer per
1000
(from 248
fewer to
558
more)

203
fewer per
1000
(from 248
fewer to
725
more)

23 more
per 1000
(from 7

MODERATE

MODERATE

LOwW

LOwW

LOW

uolssiwaJ JO adueuajule|A

3seasip s,uyoJd



TET

fewer to
344
more)
Adverse events: disasterous glucocorticosteroid vs. sulfasalazine (follow-up two years); Singleton 1979
0 more
RR 4.76 1000
randomised no serious no serious no serious .2 2/61 0/58 per
! trials risk of bias inconsistency indirectness | V€'Y S€rious none (3.3%) (0%) (0.23to (from 0 Low
) 97.05) fewer to
0 more)
Adverse events: disasterous glucocorticosteroid vs. azathioprine (follow-up two years); Singleton 1979
4 fewer
RR 0.89 per 1000
randomised no serious no serious no serious .2 2/61 2/54 : (from 32
1 . . ) . ) o very serious none (0.13 to LOW
trials risk of bias inconsistency indirectness (3.3%) (3.7%) fewer to
6.07)
188
more)
Adverse events: severe glucocorticosteroid vs. placebo (follow-up two years); Singleton 1979
177 more
RR 3.55 per 1000
randomised no serious no serious no serious no 15/61 7/101 ; (from 37
1 . . . . . L . L none (1.53 to HIGH
trials risk of bias inconsistency indirectness imprecision (24.6%) (6.9%) 8.21) more to
’ 500
more)
Adverse events: severe glucocorticosteroid vs. sulfasalazine (follow-up two years); Singleton 1979
211 more
RR7.13 per 1000
randomised no serious no serious no serious no 15/61 2/58 : (from 24
1 . . . . . . . . none (1.70 to HIGH
trials risk of bias inconsistency indirectness imprecision (24.6%) (3.4%) more to
29.83)
994
more)
Adverse events: severe glucocorticosteroid vs. azathioprine (follow-up two years); Singleton 1979
98 more
RR 1.66 per 1000
randomised no serious no serious no serious serious 15/61 8/54 : (from 36
! trials risk of bias inconsistency indirectness imprecision3 none (24.6%) (14.8%) (%7661;0 fewer to MODERATE
’ 387
more)
Withdrawal due to clinical relapse: glucocorticosteroid vs. placebo (follow-up three years); Smith 1979
1 randomised serious” no serious | no serious | very serious’ none | 8/33 | 6/26 I RR 1.05 | 12 more I VERY LOW
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trials inconsistency indirectness

(24.2%) (23.1%) (0.42to | per 1000
2.65) (from 134
fewer to
381
more)

1 Confidence interval crosses 0.75.

2 Confidence interval crosses 0.75 and 1.25.

3 Confidence interval crosses 1.25.

4 Method of ransomisation and allocation concealment not described.
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Table 31: Evidence profile: conventional glucocorticosteroid plus sulfasalazine combination therapy versus placebo

randomised no serious risk no serious no serious very none 24/56 13/52
trials of bias inconsistency indirectness serious” (42.9%) (25%)

RR 0.46
(0.04 to
4.97)

135 fewer

per 1000
(from 240
fewer to
992 more)

LOW

1 Confidence interval crosses 0.75 and 1.25.
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6.2.3

Crohn's disease
Maintenance of remission

Evidence statements - clinical

A well-conducted meta-analysis®® of three studies'®®*?**?’° (n = 269) found that there was no
significant difference in relapse or failure of remission between conventional glucocorticosteroid
treatment and placebo at one year (RR 0.88 [0.62 to 1.25]) or at two years (RR 0.84 [0.61 to 1.17])
follow-up.[MODERATE QUALITY]

One RCT™® found that there was no significant difference in withdrawal due to drug side effects

of:

o conventional glucocorticosteroid treatment vs. placebo (n = 118) (RR 0.16 [0.01 to 3.23])

o conventional glucocorticosteroid treatment + sulfasalazine versus placebo (n = 108) (RR 0.46
[0.04 to 4.97]) or

o conventional glucocorticosteroid treatment versus sulfasalazine (n = 115) (RR 0.19 [0.01 to
3.90]) at two-year follow-up.[LOW QUALITY]

One RCT**® found that there was no significant difference in disastrous adverse events of:

o conventional glucocorticosteroid treatment vs. placebo (n = 171)(RR 3.31 [0.31 to 35.76])

o conventional glucocorticosteroid treatment vs. sulfasalazine (n = 119)(RR 4.76 (0.23 to 97.05)]
or

o conventional glucocorticosteroid treatment vs. AZA (n = 115)(RR 0.89 [0.13 to 6.07]) at two-
year follow-up.[LOW QUALITY]

One RCT**® found that there were significantly more severe adverse events in the

glucocorticosteroid arm when:

o conventional glucocorticosteroid treatment was compared with placebo (n = 171)(RR 3.55
[1.53 to 8.21]) and when

o conventional glucocorticosteroid treatment was compared with sulfasalazine (n = 119)(RR 7.13
[1.70 to 29.83]) at two-year follow-up.[HIGH QUALITY]

There was no significant difference in severe adverse events when conventional
glucocorticosteroid treatment was compared with AZA (n = 115)(RR 1.66 [0.76 to 3.61]) in the
same two year study.[MODERATE QUALITY]

One RCT (n = 59)°®° with a three-year follow-up found that there was no significant difference (RR
1.05 [0.42 to 2.65]) between conventional glucocorticosteroid treatment and placebo in
withdrawals due to clinical relapse.[VERY LOW QUALITY]

Economic evidence

No published data were found relating to the cost effectiveness of conventional glucocorticosteroid
treatment for the maintenance of remission of Crohn’s disease.

For primary health economic modelling, please see the health economic induction model summary,
section 6.7 and Appendix H: for the full health economic report.
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1 6.2.4 Linking evidence to recommendations

2 Table 32: Linking evidence to recommendations — glucocorticosteroid treatment

Clinical question

Recommendation

Relative values of different
outcomes

6. In individuals diagnosed with Crohn’s disease what is the clinical and
cost effectiveness of conventional glucocorticosteroid treatment for
maintenance of remission for 12 months or longer

6.1 compared with placebo?
6.2 compared with 5-aminosalicylate (5-ASA) treatment?

6.3 plus 5-ASA treatment with conventional glucocorticosteroid plus
placebo ?

6.4 compared with azathioprine or mercaptopurine (AZA/MP)?

6.5 plus azathioprine or mercaptopurine compared with conventional
glucocorticosteroid treatment plus placebo?

6.6 compared with methotrexate?

27. Do not offer a conventional glucocorticosteroid to maintain
remission.

Glucocorticosteroid treatment for maintenance of remission

The GDG key outcome of interest agreed at the outset was Crohn’s
disease remission maintained for 12 months or longer following medical
treatment as measured by the CDAI.

Studies were only included in the review when patients were
randomised during the quiescent phase of the disease. People with
active Crohn’s disease (active phase) and who then entered remission
were excluded as they were not considered comparable with a quiescent
phase population.

The GDG also agreed that for glucocorticosteroid trials, adverse events
and withdrawals (due to side effects) were both important outcomes.

The GDG debated at length the relative values of the different adverse
events reported by the Summers and Singleton papers. Adverse events
were classified by the authors as ‘disastrous’, ‘serious’ or ‘moderate’. Of
particular interest to the GDG were severe adverse events i.e. those
considered by the authors of the relevant studies as disastrous and
serious adverse event outcomes. These were defined as

o ‘Disaster’ in Singleton 1979 defined as ‘...an event or condition which
necessitated hospitalization and/or produced long-lasting (three
months) disability.’

0 ‘Serious’ in Singleton 1979 defined as ‘...those that caused
withdrawal of the patient from the study or required specific
treatment.’

The GDG agreed that the disastrous adverse events reported were small
in number. Severe adverse events of hypertension, fluid retention,
infection, depression, gastric/duodenal ulcer and acne were all noted.

Data were also reported for this review if study withdrawal was noted to
be due to drug effect (rather than non-compliance or other reasons for
drop-out).



Crohn's disease
Maintenance of remission

Trade off between clinical
benefits and harms

Economic considerations

The GDG highlighted the absence of long-term reported outcomes for
osteoporosis and osteopenia or bone fracture. The Summers and
Singleton trials were published in 1979 and hence the GDG bore in mind
the possible historical confounders from data that are now over 30 years
old and the advent of biologic drugs that have subsequently changed the
course of the treatment pathway.

Whilst the reported side effect and adverse event outcomes were noted
to be small in number, clinically, the GDG confirmed that patients report
that they find the side-effects of glucocorticosteroid treatment to be
unpleasant.

Mucosal healing has been more recently emphasized as an end-point,
and may not be described in older papers. The relative value of this
outcome was felt to be less important than maintenance of remission
data. This is because the patchy way in which the disease affects the
intestines limits the application of histological sampling. The GDG noted
that none of papers reported mucosal healing outcomes for
glucocorticosteroid treatment and agreed that this outcome measure
seemed to be more widely reported as an outcome for biological drugs.

The GDG noted that the three trials comparing conventional
glucocorticosteroid treatment to placebo (and combined into an new
meta-analysis by the developers) reported non-significant results for
maintenance of remission, side effects and withdrawals due to side
effects at one- and two- year time points.

The trials reported both a lack of efficacy and evidence of serious side
effects and for these reasons the GDG made a recommendation against
using a conventional glucocorticosteroid for maintenance of remission in
people with Crohn’s disease.

The GDG debated not only statistical significance or non-significance but
also the reported relative risk effect sizes. For outcomes reporting side
effects and adverse events the GDG highlighted that there was probably
an absence of evidence rather than evidence of absence. The numbers
reported were small, confidence intervals wide and the trials were
powered for efficacy outcomes rather than adverse events. Whilst some
of the adverse event data demonstrated non-significant outcomes the
GDG noted the importance of absolute numbers reporting a magnitude
of effect for side effects that was greater in the glucocorticosteroid
group than that of the comparator.

The GDG agreed that people should not be exposed to long-term
treatment with a glucocorticosteroid.

The GDG concluded that for the glucocorticosteroid data reviewed there
was no evidence of clear benefit and evidence of harm.

A decision-analytic model was developed with a two-year time horizon,
based on the results of the clinical review. The model compared
different medical treatments for maintenance of medically-induced
remission of Crohn’s disease. The analysis was conducted in four
different ways as described in the summary of the health economic
model for maintenance of remission. Of the six treatments compared in
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Quality of evidence

the model, prednisolone had the fifth and fourth highest mean QALYs in
conservative and non-conservative analyses respectively. In the
conservative analyses it had lower QALYs than no treatment. However,
utility loss due to drug related adverse events was not explicitly
incorporated in to the model due to lack of data.

Original economic analysis showed that prednisolone ranged from being
the second most cost-effective treatment in the non-conservative
analysis where azathioprine patients had a different induction sequence,
to fifth in the conservative analysis where patients relapsing from all
treatments had the same induction sequence.

Prednisolone was dominated by no treatment in the conservative
analyses and in all four base case analyses it was less cost-effective than
azathioprine. Utility loss due to drug-related adverse events was not
explicitly incorporated in to the model due to lack of data. The GDG
considered this a more serious omission for glucocorticosteroid
maintenance treatment than for the other maintenance treatments
being compared. And therefore the GDG concluded that
glucocorticosteroid maintenance treatment was neither clinically
effective nor cost effective.

Comparative monotherapy data were found for conventional
glucocorticosteroid treatment vs. placebo, azathioprine and
sulfasalazine.

Data were also found for conventional glucocorticosteroid treatment
combined with sulfasalazine vs placebo.

There were no data for other monotherapy comparisons (for example
glucocorticosteroid treatment vs. methotrexate) or combination
therapies.

The GDG noted that the systematic literature review yielded no
paediatric data.

The studies within a Cochrane review (Steinhart et al 2000) which
answered the review question were assessed individually in order to
obtain relative risk rather than odds ratios. The studies were also
analysed to determine adverse event data and withdrawal due to
adverse events.

The GDG agreed the ‘moderate’ quality rating applied to outcome of the
relapse or failure of remission for the three studies reporting this
outcome at one and two years.

The GDG commented on the general paucity of evidence (only three
randomised controlled trials on maintenance of remission for the
outcome of interest). The GDG agreed that these trials were well
designed and powered in terms of efficacy but not powered to detect
significant differences in adverse events or withdrawals. Wide
confidence intervals and imprecision were noted.

Due to paucity of evidence, specific costs and disutilities due to drug-

137



Crohn's disease
Maintenance of remission

Other considerations

related adverse events could not be captured in the economic model.
This may mean that the cost effectiveness of a glucocorticosteroid - and
other treatments explored in the model- has been over-estimated (i.e.
their ICERs have been under-estimated).

Due to lack of reporting in RCTs and quality of life literature, different
severities of relapse could also not be captured in the economic model.

For glucocorticosteroid treatment, the GDG noted that three trials
demonstrated no efficacy data for maintenance of remission. In addition
the absolute numbers demonstrated more adverse events associated
with their use. The adverse event data were statistically non-significant
due to underpowering but given the lack of efficacy the GDG did not
wish to recommend future research in this area.

The GDG noted that in clinical practice a small number of people with
severe Crohn’s disease may be refractory to other maintenance
treatment. They debated at length inserting the word ‘routinely’ to the
recommendation to take account of this small group — hence ‘do not
routinely offer’. However the GDG decided against this given the
evidence they had seen. They also highlighted that TA187 indicates that
“People whose disease relapses after [biologic] treatment is stopped
should have the option to start treatment again.”

Children

There were no studies on conventional glucocorticsteroid treatment for
maintenance of remission in children. The GDG agreed that children
should not be exposed to long-term treatment with a
glucocorticosteroid for the same reasons as in adults, but in addition
because of their potential to supress growth.
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6.3 Budesonide for maintenance of remission

6.3.1

6.3.2

Clinical questions

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of low dose
and high dose budesonide for maintenance of remission for 12 months or longer compared with

e placebo?

e conventional glucocorticosteroid treatment?
e 5-aminosalicylate (5-ASA) treatment?

e azathioprine or mercaptopurine (AZA/MP)?

e methotrexate?

Clinical evidence

The review of budesonide for maintenance of remission in Crohn’s disease assessed outcomes in
patients who were randomised while in a quiescent phase of their disease.

A Cochrane review?® was identified which assessed RCTs comparing budesonide with either placebo,
mesalazine or prednisolone for maintenance of clinical remission in Crohn’s disease for 12 months or
longer. However, due to differences in inclusion criteria an independent review was undertaken.
Specifically, the Cochrane review included post-surgical studies while the current review was limited
to patients with medically-induced remission. Maintenance of remission in post-surgical patients is
addressed in section 7.

No paediatric studies were identified.

Two analyses of relapse events were conducted. The primary analysis included all events defined as
relapse by the trial protocol; a secondary analysis took account of dropouts/withdrawals and
included these patients in the relapse events. Random effects models were run if heterogeneity (I%)
in any meta-analysis was greater than 50%.

The primary outcomes for this review were maintenance of remission and disease relapse.
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6.3.2.1

Budesonide versus placebo

randomised T
4 . serious
trials

randomised .3
4 i serious
trials

* randomised .4
3 Rk serious
trials

* randomised -
3 . serious
trials

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

Table 33: Evidence profile: budesonide versus placebo - relapse and withdrawal

. 2
serious

no serious
imprecision

. 2
serious

no serious
imprecision

none

none

none

none

73/145
(50.3%)

111/174
(63.8%)

61/109
(56%)

98/141
(69.5%)

87/145
(60%)

117/185
(63.2%)

69/109
(63.3%)

110/149
(73.8%)

RR0.84
(0.68 to
1.03)

RR 1.01
(0.86 to
1.18)

RR0.88
(0.71to
1.09)

RR 0.95
(0.82 to
1.09)

96 fewer

per 1000
(from 192
fewer to 18

more)

6 more per
1000 (from
89 fewer to
114 more)

76 fewer
per 1000
(from 184
fewer to 57
more)

37 fewer
per 1000
(from 133
fewer to 66
more)

LOW

MODERAT
E

LOW

MODERAT
E

1 Randomisation not described in Lofburg 1996; allocation concealment not described in Greenberg 1996, Hanauer 2005, Lofberg 1996.

2 Confidence interval crosses 0.75.

3 Randomisation not described in Lofbert 1996 and Gross 1998. Allocation concealment not described in Greenber 1996, Gross 1998 and Lofberg 1996.
4 Randomisation not described in Lofberg 1996. Allocation concealment not described in Hanauer 2005.

5 Randomisation and allocation concealment not described in Lofberg 1996.
* The relapse (only) 6 mg analysis includes four studies — withdrawal information was only available in three of these. The same applies for the 3 mg data.
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Table 34: Evidence profile: budesonide versus placebo — adverse events and withdrawal due to adverse events

randomised
trials

randomised
trials

randomised
trials

randomised
trials

1 randomised
trials
1 randomised

. 1
serious

. 3
serious

no serious
risk of bias

no serious
risk of bias

serious

. 4
serious

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious

L2
very serious

. 2
very serious

. 2
very serious

L2
very serious

. 5
serious

. 5
serious

none

none

none

none

none

none

11/109
(10.1%)

3/141
(2.1%)

3/17
(17.6%)

2/19
(10.5%)

266 (272)
36 patients

367 (358)

12/109
(11%)

6/149
(4%)

3/18
(16.7%)

3/18
(16.7%)

367 (200)
36 patients

367 (200)

RR0.92
(0.45 to
1.88)

RR 0.60
(0.18 to
1.98)

RR 1.06
(0.25 to
4.45)

RR0.63
(0.12 to
3.35)

9 fewer per

1000 (from

61 fewer to
97 more)

16 fewer
per 1000
(from 33
fewer to 39
more)

10 more

per 1000

(from 125
fewer to
575 more)

62 fewer

per 1000

(from 147
fewer to
392 more)

MD 101.00
lower
(211.29
lower to
9.29
higher)

MD 0.00

VERY LOW

VERY LOW

LOW

LOW

LOW

LOW
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trials inconsistency indirectness 33 patients 36 patients higher
(138.52
lower to
138.52
higher)
Abnormal response to ACTH 6 mg budesonide (follow-up 12 months); Lofberg 1996
. . . RR 6.42
1 randgmlsed serious’ . no sgrlous _no_serlous very serious’ none 5/23 0/13 (0.38 to - VERY LOW
trials inconsistency indirectness (21.7%) (0%)
107.55)
Abnormal response to ACTH 3 mg budesonide (follow-up 12 months); Lofberg 1996
. . . RR 3.13
1 randgmlsed serious’ . no sgr|ous _no_serlous very serious’ none 2/21 0/13 (0.16 to - VERY LOW
trials inconsistency indirectness (9.5%) (0%) 61.49)

1 Randomisation not described in Lofberg 1996 Allocation concealment not described in Lofberg 1996 and Hanauer 2005.
2 Confidence interval crosses 0.75 and 1.25.

3 Randomisation and allocation concealment not described in Gross 1998 and Lofberg 1996.

4 Allocation concealment not described.

5 Confidence interval crosses -100.
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Table 35: Evidence profile: budesonide versus placebo — quality of life

MD 11
randomised L1 no serious no serious .2 161 (36) 150 (38) higher (6.1
| serious . . L serious none . . lower to LOW
trials inconsistency indirectness 36 patients 36 patients 28.1
higher)
MD 6.00
. . . higher
randomised L1 no serious no serious ) 156 (39) 150 (38)
. serious . . . serious none . . (12.2 lower LOW
trials inconsistency indirectness 33 patients 36 patients t024.2
higher)

1 Allocation concealment not described.
2 Confidence interval crosses 19.

uolssiwaJ JO adueuajule|A

3seasip s,uyoJd



vl

6.3.2.2

randomised
trials

randomised
trials

randomised
trials

Budesonide versus 5-ASA treatment

very
. 1
serious

very
Lo
serious

very
. 1
serious

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

Table 36: Evidence profile: budesonide versus mesalazine

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 2
serious

. 3
serious

no serious
imprecision

none

none

none

16/29

55.20%

29 patients
241 +114
days

29 patients
150 [SD,
58.07]

23/28

82.10%

28 patients

147 +117
days

28 patients
113 [SD, 33]

RR0.67
(0.46 to
0.97)

271 fewer
per 1000
(from 25
fewer to

444 fewer)

MD 94.00

higher
(34.00 to

154.00

higher)

MD 37
higher
(16.85 to
57.15
higher)

VERY
LOwW

VERY
LOW

LOW

1 Patients not blinded. Randomisation and allocation concealment not described.
2 Confidence interval crosses 0.75.
3 Confidence interval crosses 58.
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6.3.23

Budesonide versus conventional glucocorticosteroid treatment

randomised
trials

randomised
trials

randomised
trials

randomised
trials

very
. 1
serious

very
S
serious

very
S
serious

very
. 1
serious

Table 37: Evidence profile: budesonide versus prednisolone

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 2
serious

. 2
serious

. 3
very serious

. 4
serious

none

none

none

none

19/46
(41.3%)

26/46
(56.5%)

4/46
(8.7%)

13/36
36.1%)

11/44 (25%)

19/44
(43.2%)

0/44
(0%)

20/33
(60.6%)

RR 1.65
(0.89 to
3.06)

RR1.31
(0.86 t0 2)

RR 8.62
(0.48 to
155.52)

RR 0.60
(0.36to 1)

162 more

per 1000
(from 28

fewer to
515 more)

134 more
per 1000
(from 60

fewer to

432 more)

242 fewer
per 1000
(from 388
fewer to 0
more)

VERY LOW

VERY LOW

VERY LOW

VERY LOW

1 Unblinded study. Allocation concealment not done.
2 Confidence interval crosses 1.25.
3 Confidence interval crosses 0.75 and 1.25.
4 Confidence interval crosses 0.75.
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Crohn's disease
Maintenance of remission

Evidence statements - clinical

In a meta-analysis of four RCTs of budesonide 6 mg for maintenance of remission (n = 290; one
year follow-up)®”*'%***? there was no significant difference (RR 0.84 [0.68 to 1.03] between
budesonide and placebo.[LOW QUALITY]

In a meta-analysis of four RCTs of budesonide 3 mg for maintenance of remission (n = 359; one
year follow-up)®”*%"859 there was no significant difference (RR 1.01 [0.86 to 1.18) between
budesonide and placebo.[MODERATE QUALITY]

In a meta-analysis of three RCTs of budesonide 6 mg for maintenance of remission (n = 109; one
year follow-up)®”***** there was no significant difference (RR 0.88 [0.71 to 1.09] between
budesonide 6 mg and placebo in relapse + withdrawal rates.[LOW QUALITY]

In a meta-analysis of three RCTs of budesonide 3 mg for maintenance of remission (n = 287; one
year follow-up)®”***'* there was no significant difference (RR 0.95 [0.82 to 1.09] between
budesonide 3 mg and placebo in relapse + withdrawal rates.[MODERATE QUALITY]

In a meta-analysis of three RCTs of budesonide 6 mg for maintenance of remission (n = 218; one
year follow-up)®”*****° there was no significant difference (RR 0.92 [0.45 to 1.88]) between
budesonide 6 mg vs. placebo in withdrawal due to adverse events.[VERY LOW QUALITY]

In a meta-analysis of three RCTs of budesonide 3 mg for maintenance of remission (n = 290; one
year follow-up) ¥*****? there was no significant difference (RR 0.60 [0.18 to 1.98]) between
budesonide 3 mg vs. placebo in withdrawal due to adverse events.[VERY LOW QUALITY]

In one RCT of budesonide 6 mg (n = 35; one year follow-up) and budesonide 3 mg (n = 37; one
year follow-up) for maintenance of remission®’ there was no significant difference in suppression
of adrenal function between:

o budesonide 6 mg vs. placebo (RR 1.06 [0.25 to 4.45])or

o budesonide 3 mg vs. placebo ( RR 0.63 [0.12 to 3.35]).[LOW QUALITY]

In one RCT of budesonide 6 mg (n = 72; one year follow-up) and budesonide 3 mg (n = 69; one
year follow-up) for maintenance of remission'® there was no significant difference in cortisol
levels between:

o budesonide 6 mg vs. placebo (MD 101.00 [-211.29 to 9.29]) or

o budesonide 3 mg vs. placebo (MD 0.00 [-138.52 to 138.52]).[LOW QUALITY]

In one RCT of 6 mg budesonide (n = 36; one year follow-up) and 3 mg budesonide (n = 34; one
year follow-up) for maintenance of remission**® there was no significant difference in abnormal
response to ACTH hormone between:

o budesonide 6 mg vs. placebo (RR 6.42 [0.38 to 107.55])or

o budesonide 3 mg vs. placebo ( RR 3.13 [0.16 to 61.49]).[LOW QUALITY]

In one RCT of budesonide 6 mg (n = 72; one year follow-up) and budesonide 3 mg (n = 69; one
year follow-up) for maintenance of remission'® there was no significant difference in IBDQ scores
between:

o budesonide 6 mg vs. placebo (MD 11.00 [-6.1 to 28.1])or

o budesonide 3 mg vs. placebo (MD 6.00 [-12.2 to 24.2]).[VERY LOW QUALITY]

In one RCT of budesonide 6 mg for maintenance of remission (n = 57; one year follow-up)™° there
were significantly fewer relapses with budesonide 6 mg than with mesalazine 3 mg (RR0.67 [0.46
to 0.97]).[VERY LOW QUALITY]

In one RCT of budesonide 6 mg for maintenance of remission (n = 57; one year follow-up)

was significantly more time to relapse with budesonide 6 mg than with mesalazine 3 mg
(MD94.00 [34 to 154]).[VERY LOW QUALITY]
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e In one RCT of budesonide 6 mg for maintenance of remission (n = 57; one year follow-up)'®® IBDQ
scores were significantly higher with budesonide 6 mg than with mesalazine 3 mg (MD37.00
[16.85 to 57.15]).[LOW QUALITY]

e In one RCT of budesonide at variable doses for maintenance of remission®* there was no
significant difference between budesonide vs. prednisolone with regard to:

o Relapse (RR 1.65 [0.89 to 3.06]) (n = 90; one year follow-up) [VERY LOW QUALITY]
o Relapse + withdrawal (RR 1.31 [0.86 to 2]) (n = 90; one year follow-up) [VERY LOW QUALITY]

o Withdrawal due to adverse events (RR 8.62 [0.48 to 155.52]) (n = 90; one year follow-up)
[VERY LOW QUALITY]

o Adrenal suppression (RR 0.60 [0.36 to 1]) (n = 69); one year follow-up).[VERY LOW QUALITY]

Economic evidence

Two studies were identified that included the relevant comparison. Budesonide was also included in
an original economic analysis conducted for this guideline. Both published studies are summarised in
the economic evidence profile below (Table 38 and Table 39). See also the full published study
evidence tables in Appendix F: and summary of all results from the original economic analysis in
section 6.7.

Table 38: Economic study characteristics

Study Limitations Applicability Other comments

Lofberg 1999 Potentially serious Partially applicable® Study employed a Markov decision-
oral budesonide limitations®” analytic model with a one-year time
Versus no horizon.

maintenance

therapy

Noble 1998 Potentially serious Partially applicabled Study employed a Markov decision-
budesonide CIR  limitations™” analytic model with a one-year time
Versus no horizon.

maintenance

therapy

NCGC model Potentially serious Directly applicable Study employed a Markov decision-
(appendix H) limitations” analytic model with a two-year time
oral budesonide horizon.

versus no

maintenance

therapy®

(a) Modelling was undertaken over a short time horizon and no probabilistic sensitivity analysis was conducted.

(b) Specific costs and disutilities of drug-related adverse events could not be explicitly modelled. Adverse events were
captured by modelling treatment-specific withdrawal rates. This may have overestimated the cost effectiveness of
maintenance treatment.

(c) The cost-effectiveness model was designed to reflect the management of Crohn’s disease in the Swedish healthcare
setting. The value of health effects was not expressed in terms of QALYs.

(d) The cost-effectiveness model was designed to reflect the management of Crohn’s disease in the Swedish healthcare
setting. Although a cost per QALY estimate was reported, it was not based on health-related quality of life (HRQoL)
values elicited from patients.

(e) The NCGC model compared a number of different maintenance treatments.
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Table 39: Economic summary of findings

Incremental cost
VS no
maintenance
treatment (per

Incremental effects
Vs no maintenance

treatment (per

Study patient) patient) ICER Uncertainty

Lofberg 1999 £131 17 days in £2,920 per Results are sensitive to

oral budesonide remission additional yearin  cost of surgery

versus no remission

maintenance

treatment

Noble 1998 £115 0.017 QALYs® £6,981 per QALY Results are sensitive to

budesonide CIR gained cost of surgery

Versus no

maintenance

treatment

NCGC model £477° 0.012° £40,392 per QALY  Results are sensitive to

(appendix H) gained® baseline risk of relapse.

oral budesonide  g150¢ 0.012¢ £15,070 per QALY

Versus no gained* In the PSA, the

maintenar:)ce £528° 0.006° £87,610 per QALY  probability of

treatment gained® budesonide being the

. a £65,013 per QALY ~ most cost-effective

£336 0.005 gained’ treatment at a

willingness-to-pay
threshold of £20,000 per
QALY gained ranged
from 0° to 8%"

(a) Figures may differ due to rounding off.

(b) The NCGC model compared a number of different maintenance treatments.

(c) Conservative four-line model. Conservative treatment effects were used and people relapsing while on azathioprine
maintenance treatment had a different induction sequence.

(d) Conservative three-line model. Conservative treatment effects were used and people were assumed to have the same
induction sequence regardless of maintenance treatment.

(e) Non-conservative four-line model. Non-conservative treatment effects were used and people relapsing while on
azathioprine maintenance treatment had a different induction sequence.

(f) Non-conservative three-line model. Conservative treatment effects were used and people were assumed to have the
same induction sequence regardless of maintenance treatment.

Evidence statements - economic

Please see section 6.7 for a summary of original economic analysis conducted for this guideline or
Appendix H: for a full report.
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1 6.3.4 Linking evidence to recommendations

2 Table 40: Linking evidence to recommendations — budesonide for maintenance

Clinical question

Recommendation

Relative values of different
outcomes

Trade off between clinical
benefits and harms

7. In individuals diagnosed with Crohn’s disease what is the clinical and
cost effectiveness of low dose and high dose budesonide for
maintenance of remission for 12 months or longer compared with

7.1 placebo?

7.2 conventional glucocorticosteroid treatment?
7.3 5-aminosalicylate (5-ASA) treatment?

7.4 azathioprine or mercaptopurine (AZA/MP)?
7.5 methotrexate?

27. Do not offer budesonide to maintain remission.

The key outcome of interest agreed prior to evidence evaluation was
Crohn’s disease remission maintained for 12 months or longer following
medical treatment as measured by the CDAI.

Studies were only included in the review when people were randomised
during the quiescent phase of the disease. People with active Crohn’s
disease (active phase) and who then entered remission were excluded as
they were not considered comparable with a quiescent phase
population.

The GDG also agreed that for budesonide trials, adverse events and
withdrawals (due to side effects) were both important outcomes. The
GDG was particularly interested in the effect of budesonide compared
with conventional glucocorticosteroid treatment on adrenal suppression.

Data were also reported for this review if study withdrawal was noted to
be due to drug effect (rather than non-compliance or other reasons for
drop-out).

Mucosal healing has been more recently emphasized as an end-point,
and may not be described in older papers. The relative value of this
outcome was felt to be less important than maintenance of remission
data. This is because the patchy way in which the disease affects the
intestines limits the application of histological sampling. The GDG noted
that none of papers reported mucosal healing outcomes for budesonide
and agreed that this outcome measure seemed to be more widely
reported as an outcome for biologics.

No statistically significant difference was demonstrated between
budesonide 6 mg or 3 mg and placebo for any relapse outcomes, mean
difference in CDAI scores or IBDQ scores. When the number of days in
remission on budesonide was compared with mesalazine, budesonide
was shown to be more effective.

Budesonide was shown to be no better than placebo, whilst mesalazine
had a very small benefit over placebo and yet budesonide 6 mg was
more effective than mesalazine with regard to relapse, mean time to
relapse and IBDQ scores. This caused the GDG to look carefully at dosing.
They decided that 3 mg budesonide was not effective but that 6 mg



Crohn's disease
Maintenance of remission

Economic considerations

budesonide may have a modest efficacy of the same order of magnitude
as 5-ASA.

When budesonide was compared with conventional glucocorticosteroid
treatment, there was no statistically significant difference in relapse,
[relapse + withdrawal], adrenal suppression and withdrawal due to
adverse events. Adrenal function was maintained at a higher level than
with conventional glucocorticosteroid treatment in one study, but the
result was non-significant.

Conversely, no statistically significant difference in withdrawals due to
adverse events at one year was demonstrated between placebo and
budesonide. However the GDG expressed concern about people even on
low dose budesonide being at risk for osteoporosis. Safety measures
such as withdrawal, adrenal function and ACTH responses were not
statistically significantly different between budesonide and mesalazine.

In summary, the efficacy data comparing budesonide, placebo and
mesalazine were difficult to reconcile. In addition, there was no
significant difference in adverse event rates between budesonide and
conventional glucocorticosteroid treatment for maintenance of
remission. On this basis the GDG agreed a ‘do not offer’
recommendation for budesonide in addition to ‘do not offer’
conventional glucocorticosteroid for maintenance of remission.

A decision-analytic model with a two-year time horizon was developed,
based on the results of the clinical review. The model compared
different medical treatments for maintenance of medically-induced
remission of Crohn’s disease. The analysis was conducted in four
different ways as described in the summary of the maintenance health
economic model. Of the six treatments compared in the model,
budesonide was associated with the 3rd most QALYs in all analyses.
However, utility loss due to drug related adverse events was not
explicitly incorporated in to the model due to lack of data.

Original economic analysis showed that budesonide ranged from being
the third and fifth most cost-effective treatment out of six in the
conservative and non-conservative analyses respectively.

The ICER for budesonide ranged from £15,070 per QALY gained in the
conservative analysis where patients relapsing from all treatments had
the same induction sequence, to £87,610 per QALY gained in the non-
conservative analysis where patients relapsing from azathioprine had a
different induction sequence.

The GDG noted that the two health economic studies****® were both

sponsored by a pharmaceutical company and that they were considered
to be similar presentations of the same data, looking at slightly different
budesonide preparations.

They noted that the limitations of the Lofberg study included a short
time horizon and the lack of a probabilistic sensitivity analysis. It was
also considered only partially applicable because it was conducted in
Sweden and did not report QALYs. The Lofberg study showed
budesonide to be not cost effective at £2900 per additional year in
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Quality of evidence

Other considerations

remission.

The other paper did look at QALYs however the investigators did not
follow the NICE reference case (quality of life estimates were derived
from expert opinion rather than patients). The Noble study showed
budesonide to be cost effective at £7000 per QALY gained. However it
predicted an extra seventeen days in remission per year for people on
budesonide compared with no treatment, while the NCGC economic
model predicted that budesonide would add, at most, an additional four
days in remission over two years. The cost of relapse was also
considerably higher in the Lofberg paper. This lead to lowerer estimates
of the cost-effectiveness ratio in the published studies. The GDG were
cautioned not to put too much importance on the published results as
the health economic model presented (see Appendix H:) is more
applicable to the UK.

All outcomes comparing budesonide with placebo were moderate, low,
or very low quality and for budesonide compared with mesalazine very
low quality. In particular, the GDG noted that while IBDQ score and time-
to-relapse favoured budesonide over mesalazine, participants were
aware of which treatment they were taking.

While adrenal function was recorded in many studies, the measures
used to report adrenal function were all different, making it impossible
to pool or interpret this data.

Due to paucity of evidence, specific costs and disutilities due to drug-
related adverse events could not be captured in the economic model.
This may mean that the cost-effectiveness of budesonide- and other
treatments explored in the model- has been over-estimated (i.e. their
ICERs have been under-estimated).

Due to lack of reporting in RCTs and quality of life literature, different
severities of relapse could also not be captured in the economic model.

Prednisolone 7-20 mg/day was considered to be a high maintenance
dose (compared with 30-40 mg/day for induction of remission)
potentially biasing the study in favour of prednisolone.

Most of the studies comparing budesonide with placebo included
patients with small bowel or right-sided colonic disease (the purported
site of action of budesonide). Studying this population would ensure that
the efficacy of budesonide was not ‘diluted’. Only the Gross study
included patients with Crohn’s disease of all parts of the bowel.

Children

There were no studies on budesonide for maintenance of remission in
children. The GDG agreed that it should not be offered to children for
maintenance of remission for the same reasons as in adults.
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6.4 5-ASA treatment for maintenance of remission

6.4.1

6.4.2

6.4.2.1

Clinical question

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of 5-
aminosalicylate (5-ASA°) treatment for maintenance of remission compared with

e placebo?
e azathioprine or mercaptopurine (AZA/MP)?
e methotrexate?

Clinical evidence

This review of 5-aminosalicylate treatment for maintenance of remission in Crohn’s disease assessed
outcomes in patients who were randomised while in a quiescent phase of their disease.

A Cochrane review® was identified which assessed RCTs comparing 5-ASA treatment with either
placebo or sulfasalazine for maintenance of clinical remission in Crohn’s disease for 12 months or
longer. However, due to differences in the length of study specifications (12 months or longer) as
well as the inclusion of comparisons with azathioprine, mercaptopurine and methotrexate in this
review, a comprehensive literature search was undertaken. Nine studies™199:163,211,258,270280,298 |y oy
the inclusion criteria for this review. No paediatric studies were identified.

Two analyses of relapse events were conducted. The primary analysis included all events defined as
relapse by the trial protocol; a secondary analysis took account of dropouts/withdrawals and
included these patients in the relapse events. Random effects models were run when heterogeneity
was present. The primary outcomes for this review were maintenance of remission and disease
relapse.

5-ASA treatment versus placebo

0 5-ASA treatment is used to denote plurality. It includes both 5-aminosalicylates: mesalazine (Mesren MR, Asacol MR and
Octasa MR), olsalazine, balsalazide: and the aminosalicylates: sulfasalazine (Salazosulfapyridine). Reaers should be aware
that not all 5-ASA tretments are licensed for maintenance of remission in Crohn’s disease.
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randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious

risk of bias

. 3
serious

no serious
risk of bias

no serious
inconsistency

serious
. . 2
inconsistency

serious
. o 2
inconsistency

no serious
inconsistency

no serious
inconsistency

Table 41: Evidence profile: 5-ASA treatment versus placebo

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 1
serious

no serious
imprecision

no serious

imprecision

. 1
serious

no serious
imprecision

none

none

none

none

none

152/553
27.5%

307/553

307/553
(55.5%)

30/80
(37.5%)

36/58
(62.1%)

202/559
36.1%

307/559

307/559
(54.9%)

36/81
(44.4%)

65/101
(64.4%)

RR0.76
(0.64 to
0.90)

RR1.01
(0.91 to
1.12)

RR 0.96
(0.80 to
1.15)

RR0.84
(0.58 to
1.23)

RR 0.96
(0.75 to
1.24)

87 fewer
per 1000
(from 36
fewer to
130 fewer)

5 more per

1000 (from

49 fewer to
66 more)

22 fewer
per 1000
(from 110
fewer to 82
more)

71 fewer
per 1000
(from 187
fewer to
102 more)

26 fewer
per 1000
(from 161
fewer to
219 more)

MODERATE

MODERATE

MODERATE

LOwW

HIGH
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1)

97 fewer
randomised no serious no serious no serious very serious 12/39 23/57 RRO.76 per 1000
1 . . . . . L . .. 5 none (0.43 to (from 230
trials risk of bias inconsistency indirectness imprecision (30.8%) (40.4%) LOW
1.34) fewer to
137 more)
Withdrawal due to adverse events at two years (follow-up two years); Gendre 1993
36 fewer
randomised .3 no serious no serious very serious 7/80 10/81 RR0.71 per 1000
1 - serious . A o . 4 none (0.28 to (from 89
trials inconsistency indirectness imprecision (8.8%) (12.3%) VERY LOW
1.77) fewer to
95 more)
Adverse events - disaster (follow-up two years); Singleton 1979
4 fewer
randomised no serious no serious no serious very serious 0/58 1/101 RR0.58 per 1000
! trials risk of bias inconsistency indirectness imprecision4 none (0%) (1%) (0.02t0 (from 10 LOwW
13.92) fewer to
128 more)
Adverse events - severe: (follow-up two years); Singleton 1979
35 fewer
randomised no serious no serious no serious very serious 2/58 7/101 RR0.50 per 1000
! trials risk of bias inconsistenc indirectness imprecision” none (3.4%) (6.9%) (0.11 to (from 62 LOwW
¥ P ’ ’ 2.32) fewer to
91 more)
Withdrawal due to adverse events 12 months (follow-up one year); Arber 1995, IMSG 1990, Mahmud 2001, Prantera 1992, Thomson 1995
58 more
randomised no serious no serious no serious . 5 78/520 49/524 RR 1.62 per 1000
5 ] . ) . _ o serious none (1.16 to (from 15
trials risk of bias inconsistency indirectness (14.9%) (9.4%) MODERATE
2.26) more to
118 more)

1 Confidence interval crosses 0.75.
27 =57%.
3 Randomisation not described.

4 Confidence interval crosses 0.75 and 1.25.

5 Confidence interval crosses 1.25.
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6.4.2.2

5-ASA treatment versus azathioprine

randomised
trials

randomised
trials

randomised
trials

randomised
trials

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

Table 42: Evidence profile: 5-ASA versus azathioprine

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. .1
imprecision

serious
. .. 1
imprecision

very serious
. P 2
imprecision

serious
. .. 1
imprecision

none

none

none

none

43/58
(74.1%)

31/58
(53.4%)

0/58
(0%)

2/58
(3.4%)

46/54
(85.2%)

29/54
(53.7%)

2/54
(3.7%)

8/54
(14.8%)

RR 0.87
(0.72 to
1.05)

RR 1.00
(0.70 to
1.41)

RR0.19
(0.01to
3.80)

RR0.23
(0.05 to
1.05)

111 fewer

per 1000
(from 239
fewer to
43 more)

0 fewer
per 1000
(from 161
fewer to
220 more)

30 fewer
per 1000
(from 37
fewer to
104 more)

114 fewer
per 1000
(from 141
fewer to 7
more)

MODER
ATE

LOW

MODER

1 Confidence interval crosses 0.75.

2 Confidence interval crosses 0.75 and 1.25.
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Evidence statements -clinical

In a meta-analysis of six RCTs (n = 1112)"!41#211:280.298 o5 mnaring 5-ASA to placebo for relapse

(not including withdrawals) for a 12-month trial duration, patients taking 5-ASA were significantly
less likely to relapse than those taking placebo (RR 0.76 [0.64 to 0.90]).[MODERATE QUALITY]

In a meta-analysis of six RCTs (n = 1112)"*"!#21289298 comparing 5-ASA to placebo for relapse
(including all withdrawals) for a 12-month trial duration, there was no significant difference in
relapse between patients taking 5-ASA or placebo. (RR 1.01 [0.91 to 1.12] [fixed effect]; RR 0.96
[0.80to 1.15] [random effects]).[MODERATE QUALITY]

In one RCT (n = 161)* comparing 5-ASA to placebo for maintenance of remission for a two-year
trial duration, there was no significant difference in relapse between patients taking 5-ASA vs.
placebo (RR 0.84 [0.58 to 1.23]).[LOW QUALITY]

In one RCT (n = 159)*"° there was no significant difference in maintenance of remission at one
year or two years between patients taking sulfasalazine vs. placebo. (RR 0.96 [0.75 to 1.24] and RR
0.76 [0.43 to 1.34] respectively).[HIGH-LOW QUALITY]

In a meta-analysis of five RCTs (n = 1044)"*%*?1%2% comparing 5-ASA with placebo for
withdrawal due to adverse events during maintenance treatment for 12 months, there were
significantly more withdrawals in the 5-ASA group (RR 1.62 [1.16 to 2.26]).[MODERATE QUALITY]

In one RCT (n = 161)* comparing 5-ASA with placebo for withdrawal due to adverse events during
maintenance treatment for two years, there was no significant difference in withdrawal between
patients taking 5-ASA and placebo (RR 0.71 [0.28 to 1.77]).[VERY LOWQUALITY]

In one RCT (n = 159)**® there was no significant difference in disastrous or severe adverse events
at two years between patients taking sulfasalazine and placebo (RR 0.58 [0.02 to 13.92] and RR
0.50[0.11 to 2.32] respectively).[LOW QUALITY ]

In one RCT (n = 112)*’° there was no significant difference in maintenance of remission at one
year or two years between patients taking sulfasalazine vs. azathioprine (RR 0.87 [0.72 to 1.05]
and RR 1.00 [0.70 to 1.41] respectively).[MODERATE QUALITY]

In one RCT (n = 112)**® there was no significant difference in disastrous or severe adverse events
at one year or two years between patients taking sulfasalazine or azathioprine for maintenance of
remission (RR 0.19 [0.01 to 3.80] and RR 0.23 [0.05 to 1.05] respectively).[ LOW-MODERATE
QUALITY ]
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Economic evidence

One study was included. Mesalazine and olsalazine were also included in an original economic
analysis conducted for this guideline. The study and original economic analysis for both drugs are
summarised in the economic evidence profile below (Table 38 and Table 39). See also the full

published study evidence tables in Appendix F: and summary of all results from the original economic

analysis in section 6.7.

Table 43: Economic study characteristics

Study

Trallori and
Messori 1997,
mesalazine
Versus no
maintenance
therapy
NCGC model
(appendix H),
mesalazine vs

no maintenance
d
treatment

NCGC model
(appendix H),
olsalazine vs no

maintenance
d
treatment

Limitations

Potentially serious
o b
limitations®

Potentially serious
limitations”

Potentially serious
limitations”

Applicability
Partially applicable®

Directly applicable

Directly applicable

Other comments

This study was a lifetime cost utility
analysis of mesalazine as maintenance
therapy for Crohn’s disease.

Cost-utility analysis conducted from a
UK perspective over a two-year time
horizon.

Cost-utility analysis conducted from a
UK perspective over a two-year time
horizon.

(a) The choice of model (and its structural elements) is not clearly described. No probabilistic sensitivity analysis was

conducted.

(b) Specific costs and disutilities of drug-related adverse events could not be explicitly modelled. Adverse events were
captured by modelling treatment-specific withdrawal rates. This may have overestimated the cost effectiveness of
maintenance treatment.

(c) The setting is the Italian healthcare system although cost-of-illness data were taken from a study conducted in the UK
and the costs of mesalazine were those applicable in the UK as of the year 1994. HRQol values were not elicited from
patients but from an expert panel of gastroenterologists.

(d) The NCGC model compared a number of different maintenance treatments.
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Table 44: Economic summary of findings

Study

Trallori and
Messori 1997
mesalazine vs
no maintenance
treatment

NCGC model
(appendix H),
mesalazine vs
no maintenance
therapy®

NCGC model
(appendix H),
olsalazine vs no
maintenance
treatment’

Incremental cost
VS no
maintenance
treatment (per
patient)

£607

£430°
-£17°
£355°

-£99°

£933°

£1,340°
£415°

£425°

Incremental QALYs
VS no maintenance
treatment (per
patient)

0.19

0.017°

0.015°¢
0.018°

0.015°

-0.023°
-0.018°
-0.00021¢

-0.00017°

ICER vs no
maintenance
treatment

£3,197 per QALY
gained

£25,133 per QALY
gainedb
Mesalazine
dominates®
£20,319 per QALY
gainedd
Mesalazine
dominates®

No treatment
dominates®

No treatment
Dominates*
No treatment
dominates®

No treatment
dominates®

(a) The NCGC model compared a number of different maintenance treatments.
(b) Conservative four line model. Conservative treatment effects were used and people relapsing while on azathioprine
maintenance treatment had a different induction sequence.
(c) Conservative three line model. Conservative treatment effects were used and people are assumed to have the same
induction sequence regardless of maintenance treatment.
(d) Non conservative four line model. Non conservative treatment effects were used and people relapsing while on
azathioprine maintenance treatment had a different induction sequence.
(e) Non conservative three line model. Conservative treatment effects were used and people are assumed to have the same
induction sequence regardless of maintenance treatment.

Evidence statement — economic

Uncertainty

Results are sensitive to
cost of iliness (relapses,
hospitalization and
surgical interventions)

Results are sensitive to
baseline risk of relapse.

In the non-conservative
four line model, when
the model was run for a
ten-year time horizon
mesalazine was the most
cost-effective treatment.

In the PSA, the
probability of mesalazine
being the most cost-
effective treatment at a
willingness-to-pay
threshold of £20,000 per
QALY gained ranged
from 1°to 7%”

In the PSA, the
probability of olsalazine
being the most cost-
effective treatment at a
willingness-to-pay
threshold of £20,000 per
QALY was 0% in all
analyses”“®*.

Please see section 6.7 for a summary of original economic analysis conducted for this guideline or
Appendix H: for a full report.

158



Crohn's disease
Maintenance of remission

6.4.4 Linking evidence to recommendations

Table 45: Linking evidence to recommendations — 5-ASA treatment for maintenance

Clinical question 8. In individuals diagnosed with Crohn’s disease what is the clinical and

cost effectiveness of 5-aminosalicylate (5-ASA) treatment for
maintenance of remission compared with

8.1 placebo?
8.2 azathioprine or mercaptopurine (AZA/MP)?
8.3 methotrexate?

Recommendation None made. See research recommendation section 6.9
Relative values of different The agreed key outcome of interest for the GDG was Crohn’s disease
outcomes remission maintained for 12 months or longer following medical

treatment as measured by the CDAL.

It was noted that maintenance of remission and relapse are two
different disease states that are not necessarily the reverse of each
other, since withdrawals can occur for many different reasons.

The GDG agreed that there were three categories:
® In remission
e Relapse

e Trial dropout with outcome unknown (person still in remission or
relapsed)

The GDG also agreed that for 5-ASA trials, adverse events and
withdrawals (due to side effects) were both important outcomes. They
were particularly interested in severe adverse events defined as

o ‘Disaster’ in Singleton 1979 defined as ‘...an event or condition
which necessitated hospitalization and/or produced long-lasting
(three months) disability.’

O ‘Serious’ in Singleton 1979 defined as ‘...those that caused
withdrawal of the patient from the study or required specific
treatment.’

Data were also reported for this review if study withdrawal was noted to
be due to drug effect (rather than non-compliance or other reasons for
drop-out).

Mucosal healing has been more recently emphasized as an end-point,
and may not be described in older papers. The relative value of this
outcome was felt to be less important than maintenance of remission
data. This is because the patchy way in which the disease affects the
intestines limits the application of histological sampling. The GDG noted
that none of papers reported mucosal healing outcomes for 5-ASA
treatment and agreed that this outcome measure seemed to be more
widely reported as an outcome for biological drugs.

Studies were only included in the review when patients were
randomised during the quiescent phase of the disease. People with
active Crohn’s disease (active phase) and who then entered remission
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were excluded as they were not considered comparable with a
quiescent phase population.

The meta-analysis showed that when only confirmed relapse was
considered (i.e. withdrawals were not assumed to be for adverse
reasons) 5-ASA treatment compared with placebo was effective for
maintaining remission. However when withdrawals were included as
probable relapses there was no significant difference. The GDG felt that
the true position was likely to be somewhere between the two. For
relapse plus withdrawal the fixed effect meta-analysis demonstrated
heterogeneity (I2 of 57%) and hence random effects meta-analyses were
run. Little difference was noted between the fixed and random effects
meta-analyses for relapse and relapse + withdrawal.

Summers and Singleton looked at maintenance of remission (rather than
relapse) and at one and two years there was a non-significant difference
between the 5-ASA and placebo groups. The GDG also noted no
significant differences for adverse events, disastrous adverse events and
serious adverse events between the two groups in these two studies
although event numbers were small.

The GDG considered the 5-ASA efficacy data to be equivocal, with
substantial differences in effect size and significance for relapse or
relapse + withdrawal outcomes versus placebo and non-significant
differences in relapse rates at one and two years compared with
azathioprine.

The GDG noted significantly more withdrawals due to adverse events
with 5-ASA treatment than placebo. They surmised that the large side
effect-related withdrawals in the Mahmud study (which alone used
olsalazine) were probably because of diarrhoea, a common side effect of
this agent in their experience. They considered this to have skewed the
results against 5-ASA treatment, even though there was no significant
heterogeneity.

They also noted that 5-ASA treatment was associated with fewer serious
and disastrous adverse events than azathioprine, although participant
numbers were small and results were non-significant.

Due to the lack of reporting of specific adverse events in the RCTs, costs
and disutilities due to drug-related adverse events could not be
captured in the economic model. This may mean that the cost-
effectiveness of 5-ASAs- and other treatments explored in the model-
has been over-estimated (i.e. their ICERs have been under-estimated).

Due to lack of reporting in RCTs and quality of life literature, different
severities of relapse could also not be captured in the economic model.

A decision-analytic model was developed with a two-year time horizon,
based on the results of the clinical review. The model compared
different medical treatments for maintenance of medically-induced
remission of Crohn’s disease.

The GDG accepted that due to potential differences in costs and side-
effect profiles, 5-ASAs should be treated separately for the purpose of
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economic analysis. The 5-ASA clinical review only included studies of
mesalazine and olsalazine, and these were analysed separately within
the economic model.

The analysis was conducted in four different ways as described in the
summary of the health economic maintenance model.

Original economic analysis showed that of the six treatments compared
in the model:

e mesalazine was associated with the second most QALYs in all analyses

o olsalazine was associated with the sixth most QALYs in all analyses (i.e.
even less effective than no treatment).

However, utility loss due to drug-related adverse events was not
explicitly incorporated in to the model due to lack of data.

e Mesalazine ranged from being the second most cost-effective
treatment out of six in the non-conservative analysis where all
treatments had the same induction sequence, to fourth in the non-
conservative analysis where people treated with azathioprine had a
different induction sequence.

e QOlsalasine was the worst treatment in terms of cost effectiveness in all
analyses.

e Mesalazine was dominant compared with no treatment in the
analyses where only the azathioprine maintenance strategy had the
short induction sequence, but was dominated by azathioprine.
Mesalazine was associated with an ICER of £20,319 per QALY gained in
the non-conservative analysis where only the azathioprine strategy
had a short induction sequence, but was dominated by azathioprine.

e Mesalazine was associated with an ICER of £25,133 per QALY gained
vs no treatment in the conservative analysis where all treatments had
the short induction sequence, but the ICER for azathioprine vs
mesalazine was £17,996 per QALY gained, showing that, at a
willingness-to-pay threshold of £20,000 per QALY, azathioprine is still
the preferred treatment.

e Olsalazine was dominated by no treatment in all analyses.

The GDG felt unable to recommend 5-ASA treatment as:
a) olsalazine maintenance was the least cost-effective option and
worse than no maintenance treatment
b) mesalazine maintenance was less effective and less cost-
effective than azathioprine
¢) mesalazine maintenance cost more than £20,000 per QALY in
the analyses with a four-line induction sequence.

The GDG was made aware of potentially serious limitations of the
Trallori health economic study284 because methods were not described
and a probabilistic sensitivity analysis was not conducted. In addition, it
was considered only partially applicable because the study was
undertaken within the Italian healthcare system and HRQoL values were
determined by gastroenterologists, not people with Crohn’s disease.
Most importantly the cost of relapse was considerably higher in the
Trallori paper. This led to lower estimates of the cost-effectiveness ratio
in the published study. The GDG concluded that a NCGC health
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economic model would be more relevant than this study.

No paediatric data and no comparisons of 5-ASA treatment vs.
methotrexate were found.

For this review the Sutherland study was excluded as follow-up was for
48 weeks and not one year as per the agreed protocol.

The GDG noted the varying quality of the evidence for this review. They
considered the 5-ASA (compared to placebo) efficacy data to be
equivocal, with substantial differences in effect size and significance for
relapse or relapse + withdrawal outcomes. The meta-analysis of six RCTs
for relapse only at one year showed that 5-ASA reduced relapses by 24%
and at 95% confidence this number ranged from 10 to 36%. When
relapse and withdrawal were taken into account the meta-analysis
showed no difference between 5-ASA and placebo in preventing relapse.

At two years a low-quality study (Gendre 1993) also demonstrated a
non-significant relapse rate result.

In addition, the GDG was unable to draw any conclusions about the
relative effectiveness of 5-ASA or azathioprine versus placebo, because
of differences in study methodology (see section Linking evidence to
recommendations 6.5.4).

The GDG noted issues of class effect and consistency of presenting the
data in the guideline. The GDG agreed that the data should not be sub-
grouped post hoc and that it would be inconsistent to specify one drug,
olsalazine, in a ‘do not consider’ recommendation. In practice, the GDG
believes that olsalazine is offered to very few people with Crohn’s
disease, and considered that such a recommendation would not make a
substantial difference to current practice.

The GDG remarked that different 5-ASA preparations are purported to
be effective in different parts of the bowel (see the current online
version of the BNF) and commented on the lack of site-specific 5-ASA
RCTs — hence no conclusions about this aspect of maintenance therapy
could be drawn.

The GDG reflected that meta-analysis of 5-ASA as a class compared to
placebo showed they may be effective, though not when withdrawals
are factored in. The economic model showed, compared to no
treatment, mesalazine may be cost-effective but olsalazine isn’t,
however neither were cost-effective compared to azathioprine.

The GDG concluded that there was too much uncertainty surrounding
the 5-ASA clinical data and health economic analysis to make any
recommendation for maintenance of medically-induced remission in
Crohn’s disease. The GDG acknowledged that further research in this
field would be informative, and developed a research recommendation
(see section 6.9).

The GDG noted that studies should ideally control for smoking, as a
confounder and which is considered by some to have a larger effect
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than drug therapy in maintenance of remission, however none of the
studies reviewed reported this. The GDG agreed the importance of
providing the necessary information about and support to patients to
stop smoking in Chapter 11.

Children

There were no studies on 5-ASA treatment for maintenance of remission
in children. The GDG did not make a recommendation for 5-ASA
maintenance treatment in children in light of the paucity of paediatric
evidence and uncertainty associated with adult data.

Licensing

Only three brands of 5-ASAs are licensed for maintenance of remission
in Crohn’s ileo-colitis (Asacol MR, Mesren MR and Octasa MR), but many
are currently prescribed in clinical practice.
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Immunosuppressives for maintenance of remission

Clinical questions: azathioprine or mercaptopurine

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
azathioprine or mercaptopurine (AZA/MP) for maintenance of remission for 12 months or longer

e compared with placebo?
e compared with methotrexate?

e plus conventional glucocorticosteroid or 5-ASA treatment compared with placebo plus
conventional glucocorticosteroid or 5-ASA treatment?

Clinical evidence: azathioprine or mercaptopurine

Mercaptopurine and its pro-drug, azathioprine, are purine analogues that inhibit cell growth by
directly interfering with nucleic acid synthesis. Azathioprine is non-enzymatically converted to
mercaptopurine upon ingestion, and is for pragmatic and clinical purposes considered to be the same
entity as mercaptopurine. Only RCTs were included in this review; cross-over studies were excluded.
Studies in which patients were randomised when they had active disease were also excluded. Three
RCTs™0201228:270304 4 & Summers, Singleton and Winship report different aspects of the same study
were identified which addressed the review question and met inclusion criteria. No paediatric studies
were identified. No studies comparing azathioprine or mercaptopurine to methotrexate were
identified. A Cochrane review®” was identified which compared azathioprine or mercaptopurine to
placebo for maintenance of remission in Crohn’s disease. However, due to inclusion of studies with a
follow-up of less than 12 months**’*°!, studies in which patients had active disease at
randomisation®*?’°, studies exclusively assessing post-surgical patients*®>*** and exclusion of studies
comparing azathioprine or mercaptopurine to methotrexate, a full literature search and review were
undertaken. For comparison of azathioprine or mercaptopurine with 5-ASA treatment, please see
section 6.4.2.2.

Azathioprine versus placebo
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Table 46: Evidence profile: azathioprine versus placebo

2

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised

. 1
serious

" 1
serious

no serious risk
of bias

no serious risk
of bias

no serious risk
of bias

no serious risk
of bias

no serious risk
of bias

. 1
serious

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious

no serious
imprecision

. 2
serious

. 2
serious

. 3
very serious

.4
serious

. 3
very serious

. 3
very serious

. 3
very serious

none

none

none

none

none

none

none

none

3/64
(4.7%)

10/64
(15.6%)

3/40
(7.5%)

17/40
(42.5%)

37/54
(68.5%)

10/54
(18.5%)

10/35
(28.6%)

2/64

16/70
(22.9%)

19/70
(27.1%)

9/43
(20.9%)

16/43
(37.2%)

65/101
(64.4%)

23/101
(22.8%)

23/57
(40.4%)

1/70

RR 0.21 (0.06 to
0.68)

RR 0.58 (0.29 to
1.15)

RR0.36 (0.1 to
1.23)

RR 1.14 (0.67 to
1.94)

RR 1.06 (0.84 to
1.34)

RR0.81 (0.42 to
1.58)

RR0.71(0.38
to1.31)

RR 1.83(0.25 to

181 fewer per 1000
(from 73 fewer to 215
fewer)

114 fewer per 1000
(from 193 fewer to 41
more

134 fewer per 1000
(from 188 fewer to 48
more)

52 more per 1000
(from 123 fewer to
350 more)

39 more per 1000
(from 103 fewer to
219 more)

43 fewer per 1000
(from 132 fewer to
132 more)

117 fewer per 1000
(from 250 fewer to
125 more)

12 more per 1000

MODERATE

LOW

MODERATE

LOW

MODERATE

LOW

LOW

VERY LOW
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trials

randomised L1
2 . serious
trials

randomised | no serious risk

! trials of bias

randomised | no serious risk

1
trials of bias

inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 3
very serious

'
serious

. 3
very serious

none

none

none

(3.1%)

3/64
(4.7%)

8/54
(14.8%)

2/54
(3.7%)

(1.4%)

1/70
(1.4%)

7/101
(6.9%)

1/101
(1%)

13.38)

RR 2.55 (0.39 to
16.72)

RR 2.14 (0.82 to
5.58)

RR 3.74 (0.35 to
40.32)

(from 11 fewer to 177
more)

22 more per 1000
(from 9 fewer to 225

more)

79 more per 1000
(from 13 fewer to 268
more)

27 more per 1000
(from 6 fewer to 389
more)

VERY LOW

MODERATE

LOwW

1 1 of 2 studies: No details on allocation concealment or randomisation process (O'Donoghue 1978).

2 Confidence interval crosses 0.75.
3 Confidence interval crosses 0.75 and 1.25.
4 Confidence interval crosses 1.25.

*Defined in O’Donoghue 1978 as significant deterioration in clinical state requiring treatment change .Defined in Lémann 2005 as CDAI score > 250, a CDAI score of 150 — 250 on 3

consecutive weeks with an increase of > 75 points above the baseline value, or the need for surgery for Crohn’s disease (exce pt limited perianal surgery).
** Defined as no flare-up. Flare-up defined as CDAI > 150 and over 100 points greater than initial CDAI for two consecutive weeks, need for operation, development of new fistula other than
simple anal fistula, persistence of daily fever > 38.9°C for > 14 consecutive days and interim barium x-rays worse than baseline X-rays.
tMaintenance of remission analysed on an ITT with imputation basis (Follow-up data were available for all patients at 12 months).

¥Maintenance of remission analysed according to censoring at 12 months; 92 patients entered the study at such a time that could be followed for 24 months.
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6.5.3
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Evidence statements — clinical: azathioprine or mercaptopurine

e In a meta-analysis of two RCTs comparing azathioprine vs. placebo for maintenance of remission
(n = 134)"%%" azathioprine therapy was significantly more effective than placebo for relapses at
12 months (RR 0.21 [0.06 to 0.68]).[MODERATE QUALITY]

¢ In a meta-analysis of two RCTs comparing azathioprine vs. placebo for maintenance of remission
(n = 134)"%" there was no significant difference in relapse + withdrawal at 12 months (RR 0.58
[0.29 to 1.15]).[LOW QUALITY]

e Inthree RCTs ofazathioprine for maintenance of remission

130201270 there was no significant

difference between azathioprine therapy and placebo for:

(o]

O O O O O O

Maintenance of remission at 12 months (RR 1.06 [0.84 to 1.34])(n = 155).”’°[MODERATE
QUALITY]

Maintenance of remission at 24 months ITT with imputation analysis (RR 0.81 [0.42 to 1.58] (n
=155).”’°[LOW QUALITY]

Maintenance of remission at 24 months (censoring at one year) (RR 0.71 [0.38 t0 1.31]) (n =
92).”°[LOW QUALITY]

Relapses at 18 months (RR 0.36 [0.1 to 1.23]) (n = 83).”*°MODERATE QUALITY]

Relapse + withdrawal at 18 months (RR 1.14 [0.67 to 1.94]) (n = 83)."*°[LOW QUALITY ]
Adverse events at 12 months (RR 2.55 [0.39 to 16.72]) (n = 134)."*°*®*[VERY LOW QUALITY]
Severe adverse events at 24 months (RR 2.14 [0.82 to 5.58]) (n = 155).”’°[MODERATE QUALITY]
Disastrous adverse events at 24 months (RR 3.74 [0.35 to 40.32])(n = 155).’°[LOW QUALITY]

Withdrawal due to adverse events at 12 months (RR 1.83 [0.25 to 13.38] (n = 134)."*%°'[VERY
LOW QUALITY]

Economic evidence

No published data were found relating to the cost effectiveness of immunosuppressive treatment for
the maintenance of remission of Crohn’s disease.

Please see Health economic maintenance model summary section 6.7
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6.5.4

Linking evidence to recommendations

Table 47: Linking evidence to recommendations — azathioprine or mercaptopurine for

maintenance
Clinical question

Recommendations

Relative values of different
outcomes

9. In individuals diagnosed with Crohn’s disease what is the clinical and
cost effectiveness of azathioprine or mercaptopurine (AZA/MP) for
maintenance of remission for 12 months or longer

9.1 compared with placebo?
9.2 compared with methotrexate?

9.3 plus conventional glucocorticosteroid or 5-ASA treatment compared
with placebo plus conventional glucocorticosteroid or 5-ASA treatment?

24. Offer azathioprine or mercaptopurineh as monotherapy to maintain
remission when previously used with a conventional glucocorticosteroid
or budesonide to induce remission.

25. Consider azathioprine or mercaptopurineto maintain remission in
people who have not previously received these drugs (particularly those
with adverse prognostic factors such as early age of onset, perianal
disease, glucocorticosteroid use at presentation and severe
presentations).

h Although use is common in UK clinical practice, at the time of publication
(October 2012) azathioprine and mercaptopurine did not have UK marketing
authorisation for this indication. The prescriber should follow relevant
professional guidance, taking full responsibility for the decision. Informed
consent should be obtained and documented. See the GMC's Good practice in
prescribing medicines — guidance for doctors for further information.

The agreed key outcome of interest was Crohn’s disease remission
maintained for 12 months or longer following medical treatment as
measured by the CDAI.

Studies were only included in the review when patients were randomised
during the quiescent phase of the disease. People with active Crohn’s

disease (active phase) and who then entered remission were excluded as
they were not considered comparable with a quiescent phase population.

The GDG only considered studies in which maintenance therapy was both
given, and outcome measures recorded, for 12 months or longer.

However, the GDG noted importantly that the Lémann and O’Donoghue
trials were withdrawal trials, and hence intrinsically different to the trials
reviewed for other interventions. Patients recruited to the trials were in
remission and already on azathioprine treatment (i.e. randomised in
quiescent phase to either continue with azathioprine or change to
placebo). These trials were not designed to answer the question about
the potential of azathioprine to maintain remission per se, because
participants taking azathioprine for a long period of time are much more
likely to be those in whom the drug has been both efficacious and well
tolerated. This effect might falsely inflate the potential efficacy ascribed
to azathioprine.

The GDG also agreed that for azathioprine or mercaptopurine
maintenance trials, adverse events were important outcomes. They were
predominantly interested in the incidence of lymphoproliferative
disorders associated with long-term immunosuppressive drugs, as well as
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pancreatitis and serious infections due to bone marrow suppression.

The GDG were also interested in withdrawal outcomes, specifically
related to drug effect (rather than non-compliance or other reasons for
drop-out which may be significant in number over long-term
maintenance trials).

Mucosal healing has been more recently emphasized as an end-point, and
may not be described in older papers. The relative value of this outcome
was felt to be less important than maintenance of remission data. This is
because the patchy way in which the disease affects the intestines limits
the application of histological sampling. None of papers reported mucosal
healing outcomes for azathioprine or mercaptopurine and agreed that
this outcome measure seemed to be more widely reported as an
outcome for biological drugs.

There was no evidence in children and no comparison between
azathioprine/mercaptopurine and methotrexate.

The GDG acknowledged that side effects associated with any long-term
drug therapy are a major concern for people with Crohn’s disease.
Importantly, lymphoproliferative side effect data associated with long-
term immunosuppressives are equivocal.

The studies show a benefit of azathioprine in maintaining remission at 12
months. However, the GDG noted that [relapse + withdrawals] resulted in
a very large difference in the relative risk point estimate compared with
confirmed relapse alone (RR 0.21 v RR 0.58). In the Lémann trial, the
benefit of azathioprine [relapse + withdrawals] was also shown to
disappear at 18 months.

No significant difference was demonstrated between azathioprine and
placebo for serious or disastrous side effects

o ‘Disaster’ in Singleton 1979 defined as ‘...an event or condition which
necessitated hospitalization and/or produced long-lasting (three
months) disability.’

o ‘Serious’ in Singleton 1979 defined as ‘...those that caused withdrawal
of the patient from the study or required specific treatment.’

or withdrawals at 12 or 24 months. However, the experience of the
clinicians present contradicted this particularly as regards
lymphoproliferative disorders over the long term. The GDG debated
particular patient characteristics that might be associated with higher risk
of relapse or severity of the course of the disease and which therefore
may be traded off against potentially serious adverse events. In justifying
the use of these treatments, the GDG listed a number of factors which
they considered to imply an adverse prognosis. These include early age of
onset, perianal disease, glucocorticosteroid treatment at presentation,
severe presentations, and fistula formation.

A decision-analytic model was developed with a two-year year time
horizon, based on the results of the clinical review. The model compared
different medical treatments for maintenance of medically induced
remission of Crohn’s disease. The analysis was conducted in four different
ways as described in the health economic maintenance model summary.
Of the six treatments compared in the model, azathioprine was
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associated with the highest number of QALYs in all analyses. However,
utility loss due to drug-related adverse events was not explicitly
incorporated in to the model due to lack of data.

Original economic analysis showed that azathioprine was the most cost
effective treatment in all analyses except the conservative analysis where
azathioprine patients had a less cost-effective induction sequence than
the other strategies where it was ranked second of six treatments.

Azathioprine was dominant compared with no treatment in all cases
apart from the conservative analysis where patients relapsing from
azathioprine had a different induction sequence to the other strategies.
In this analysis azathioprine was associated with an ICER of £21,128 per
QALY gained compared with no treatment.

There were only three studies meeting the protocol criteria. Two of these,
the O’Donoghue and Lémann trials, were graded as low quality for the
outcome of remission, with a combined sample size of 134 participants.

From the O’Donoghue and Lémann trials for relapse at one year a pooled
statistically significant result favouring azathioprine (RR 0.21 Cl 0.06 to
0.68). The trials however demonstrated non-significant results for relapse
at 18 months, maintenance of remission both at 12 and 18 months,
withdrawal due to adverse events at one year and adverse events at one
and two years. When relapse + withdrawals at 12 months was
considered, whilst the GDG noted a statistically non-significant result, the
point estimate with a relative risk of 0.58 and absolute numbers of 114
fewer relapses and withdrawals in the AZA/MP group was considered to
be potentially important.

The group debated the appropriateness of pooling two of the studies
given their differences. There was no heterogeneity but the GDG found
this unsurprising given that there were only two small trials.

The GDG discussed the differences between the two studies (O’Donoghue
and Lémann). They noted that there were differences in remission
definition, length of quiescence, background therapy and azathioprine
dose difference (Lémann 1.7mg/kg vs. O’'Donoghue 2mg/kg).

Of the O’Donoghue study participants (n = 51), 16 had been in remission
for less than one year, 19 in remission for between one and two years,
and 16 in remission for more than two years. Approximately 30% of
participants were receiving additional sulfasalazine or low dose
glucocorticosteroid treatment. It was also noted that this study was
published in 1978 and pre dated the CDAL.

In the Lémann study (2005), the participants (n = 83) had been in
remission on average for 57 months, receiving continuous azathioprine
treatment for at least 42 months with an average of 64 months. They had
received no treatment with oral prednisone > 10 mg/day. In this study
relapse was defined as a CDAI of greater than 250 or score of 150-250 for
three consecutive weeks with an increase of 75 points above baseline.

Hence the GDG noted that the Lémann study participants had been in
established remission for a much longer period of time and the average
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azathioprine dose was lower than normal. This may not relate directly to
clinical practice in which azathioprine dose is calculated and prescribed
bearing in mind the availability of 25 mg and 50 mg tablets.

The GDG discussed the difference in results between the two studies; one
study was statistically significant and the other non-significant (at a low
azathioprine dose) for reducing relapse at 12 months. The GDG was
surprised by the fact that the LEmann participants were in remission for
more than three years but that the trial still demonstrated a difference in
relapse on a lower azathioprine dose. In light of this the GDG gave less
credence to this study.

Whilst the GDG were aware of these differences they agreed that as
there were only two trials available for the outcome of ‘relapse’ the
studies should be pooled.

The Summers (1979) trial was also reviewed but not pooled with the two
other studies as the outcome reported was maintenance of remission and
not relapse. In this trial, the GDG noted non-significant differences
between azathioprine and placebo in maintaining remission at 12 and 24
months.

The GDG discussed the differences between the results found for the
Cochrane systematic review (Prefontaine 2009) compared with NCGC
review. The GDG agreed it was difficult to compare the two as the
Cochrane systematic review included eight studies whereas the NCGC
included three studies. The Cochrane review looked at the outcome of
maintenance of remission and the studies included people who had been
randomised in active disease. In addition the Cochrane review included
two studies that looked at outcomes at 24 and 26 weeks.

Due to paucity of evidence, specific costs and disutilities due to drug-
related adverse events could not be captured in the economic model.
This may mean that the cost-effectiveness of azathioprine- and other
treatments explored in the model- has been over-estimated (i.e. their
ICERs have been under-estimated).

Due to lack of reporting in RCTs and quality of life literature, different
severities of relapse could also not be captured in the economic model.

Azathioprine is the prodrug of mercaptopurine. For pragmatic and clinical
purposes they are considered to be the same pharmacological entity.

The GDG considered the length of time in remission prior to
randomisation to be a significant issue influencing reported outcomes in
the O’Donoghue and Lémann trials. People who have been in remission
for a long time tend to have a lower risk of relapse. Therefore, a lower
risk of relapse would be expected in the LEmann paper because of the 42-
month quiescent phase prior to randomisation.

Conversely, the GDG also debated the impact of dose within these
studies. They noted that the Lémann study used a lower (1.7mg/kg) than
conventional dose (2 — 2.5mg/kg). The GDG commented that the non-
significant Lémann results may be reflective of this low dose and hence a
higher dose may add weight to supporting the efficacy of azathioprine.
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The GDG agreed that azathioprine or mercaptopurine should be offered
as monotherapy to maintain remission when previously used with a
conventional glucocorticosteroid to induce remission.

However the GDG felt that azathioprine or mercaptopurine maintenance
of remission therapy should not be limited to people who had been
induced with azathioprine or mercaptopurine in combination with a
conventional glucocorticosteroid.

Given the clinical evidence, the health economic maintenance model
findings and GDG consensus the GDG then went on to make a ‘consider’
recommendation. The GDG acknowledged that following discussion of
the benefits and limitations of maintenance treatment, some people may
decide against any form of medical maintenance treatment. For those
who do decide to ‘opt’ for maintenance treatment, azathioprine or
mercaptopurine should be ‘considered’. The clinical consensus of the
GDG was that some people are at higher risk of relapse and azathioprine
or mercaptopurine should also be ‘considered’ for people with adverse
prognostic factors. The examples listed in the recommendation are not
intended to be exhaustive.

The GDG noted that although they had assessed the evidence in order to
make a recommendation to offer azathioprine or mercaptopurine for
maintenance of remission, this review did not enable them to draw any
conclusions about how long maintenance treatment should be continued.

Children

There were no studies on azathioprine or mercaptopurine for
maintenance of remission in children. The GDG agreed that because of
the lack of any paediatric data it was acceptable to extrapolate from adult
studies and to make the same recommendations as for adults.
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Clinical question: methotrexate

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
methotrexate for maintenance of remission for 12 months or longer

e compared with placebo?

e plus conventional glucocorticosteroid treatment compared with placebo plus conventional
glucocorticosteroid treatment?

Clinical evidence: methotrexate

A Cochrane review of methotrexate for maintenance in Crohn’s disease was published in 2009%%. The
Cochrane review included three studies®*'”*?%, but the review was excluded because the studies did
not meet GDG inclusion criteria (Feagan followed up for 40 weeks, Mate-Jiminez meta-analysed for
methotrexate vs. mercaptopurine with no placebo comparison and Oren randomised patients in
active disease). However, one of these studies®* (Feagan et al., 2000) met all GDG inclusion criteria
other than length of follow-up and was included in preference to observational data to inform
potential GDG decisions.

‘Severe adverse events’ in Feagan 2000 were not defined however patients had monthly serum
aminotransferase levels and complete blood counts taken to monitor liver function and for
leukopenia.

No paediatric RCTs were identified.

Methotrexate versus placebo
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Table 48: Evidence profile: methotrexate versus placebo

1

randomised
trials

randomised
trials

randomised
trials

. 1
serious

. 1
serious

. 1
serious

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

serious
. .. 2
imprecision

. 3
very serious

. 3
very serious

none

none

none

26/40
(65%)

1/40
(2.5%)

0/40
(0%)

14/36
(38.9%)

0/36
(0%)

2/36
(5.6%)

RR 1.67 (1.05 to
2.67)

RR2.71(0.11to
64.43)

RR0.18 (0.01 to
3.64)

261 more per 1000
(from 19 more to
649 more)

0 more per 1000
(from O fewer to O
more)

46 fewer per 1000
(from 55 fewer to
147 more)

LOW

VERY LOW

VERY LOW

1 Unclear allocation concealment.
2 Confidence interval crosses 1.25.
3 Confidence interval crosses 0.75 and 1.25.
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Evidence statements - clinical

e Inone RCT (n = 76)** of methotrexate for maintenance of remission of Crohn’s disease,
methotrexate was significantly more effective than placebo for maintenance of remission after 40
weeks (RR 1.67 [1.05 to 2.67]).[LOW QUALITY]

e Inone RCT (n = 76)*" of methotrexate for maintenance of remission of Crohn’s disease, there was
no significant difference in:

o rates of severe adverse events (RR = 0.18 [0.01 to 3.64]).[VERY LOW QUALITY] or

o withdrawals due to adverse events after 40 weeks (RR 2.71 [0.11 to 64.43]).[VERY LOW
QUALITY]

Economic evidence

No published data were found relating to the cost effectiveness of methotrexate treatment for the
maintenance of remission of Crohn’s disease.
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1 6.5.8 Linking evidence to recommendations

2 Table 49: Linking evidence to recommendations — methotrexate for maintenance

Clinical question

Recommendation

Relative values of different
outcomes

In individuals diagnosed with Crohn’s disease what is the clinical and
cost effectiveness of methotrexate for maintenance of remission for 12
months or longer

e compared with placebo?

e plus conventional glucocorticosteroid treatment compared with
placebo plus conventional glucocorticosteroid treatment?

26. Consider methotrexate"* to maintain remission only in people who:
* needed methotrexate to induce remission, or

¢ have tried but did not tolerate azathioprine or mercaptopurine for

maintenance or

¢ have contraindications to azathioprine or mercaptopurine (for

example, deficient TPMT activity or previous episodes of pancreatitis).

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

i Although use is common in UK clinical practice, at the time of publication
(October 2012) methotrexate did not have UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking
full responsibility for the decision. Informed consent should be obtained and
documented. See the GMC's Good practice in prescribing medicines — guidance
for doctors for further information.

The key outcome of interest agreed prior to evidence evaluation was
Crohn’s disease remission maintained for 12 months or longer following
medical treatment as measured by the CDAI.

Studies were only included in the review when patients were randomised
during the quiescent phase of the disease. People with active Crohn’s

disease (active phase) and who then entered remission were excluded as
they were not considered comparable with a quiescent phase population.

The GDG also agreed that for methotrexate trials, adverse events and
withdrawals (due to side effects) were both important outcomes.

Data were also reported for this review if study withdrawal was noted to
be due to drug effect (rather than non-compliance or other reasons for
drop-out).

Mucosal healing has been more recently emphasized as an end-point, and
may not be described in older papers. The relative value of this outcome
was felt to be less important than maintenance of remission data. This is
because the patchy way in which the disease affects the intestines limits
the application of histological sampling. The GDG noted that none of
papers reported mucosal healing outcomes for methotrexate and agreed
that this outcome measure seemed to be more widely reported as an
outcome for biological drugs.

No RCTs fulfilled the protocol inclusion criteria for methotrexate versus
placebo maintenance of remission for 12 months or longer. For this
reason the GDG accepted RCT data from the multicentre Feagan study of
40 weeks duration (rather than 12 months).
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Trade off between clinical
benefits and harms

Economic considerations

Quality of evidence

Other considerations

In addition, the GDG noted that no trials were found comparing
methotrexate to glucocorticosteroid treatment or azathioprine (or
mercaptopurine) for maintenance of remission of Crohn’s disease.

The GDG noted that for maintenance of remission at 40 weeks results
favoured the methotrexate group over placebo (RR 1.67 CI 1.05 — 2.67). In
relation to the trade off between clinical benefit and harms, there was no
statistically significant difference between methotrexate and placebo for
withdrawal due to adverse events and severe adverse events. The GDG
noted that severe adverse events were noted in the placebo group (2/36)
rather than the methotrexate group (0/40).

Methotrexate was not included in the economic model due to the way
the outcomes in the study were reported. Information on relapse and
relapse plus withdrawal, which were used to parameterise treatment
effects in the economic model could not be extracted from the Feagan
study.

The GDG noted a Cochrane methotrexate systematic review however this
was excluded (and used for quality assurance cross referencing purposes
only) because the studies within it did not meet the GDG agreed protocol
inclusion criteria. The studies within the Cochrane review were:

e Feagan (less than 12 months) — looked at separately see below

e Mate-Jiminez meta analysed for methotrexate versus mercaptopurine
with no placebo comparison

e Oren (randomised in active disease)

e Feagan and Oren formally meta-analysed for methotrexate versus
placebo.
In the absence of RCT evidence meeting the agreed protocol for
methotrexate versus placebo, the GDG accepted the 40-week Feagan
multicentre RCT of moderate quality with 76 participants. Whilst the trial
result for maintenance of remission favoured methotrexate over placebo,
the GDG noted that the trial used an intramuscular route of
administration and without concomitant folic acid administration. The
GDG considered the implications of different bioavailability and dose for
different methods of administration, particularly where short bowel
syndrome would significantly decrease oral bioavailability.

The GDG was also aware of the very low quality attributed to the adverse
event outcome and very low quality withdrawal due to adverse events
outcome (withdrawals due to adverse events methotrexate group 1/40
and nil in the placebo group).

The GDG recognised the limited evidence (one trial and hence no
consistency of results) in favour of offering methotrexate, but noted the
apparent value of the drug in other inflammatory conditions, particularly
in the field of rheumatology.

Given the apparent efficacy of methotrexate in other conditions and lack
of evidence for other drugs for maintenance of remission in Crohn’s
disease, the GDG debated why methotrexate was not more commonly
prescribed. They thought in part that this was because of the known
teratogenicity and side effects which were perceived by the GDG from
clinical experience to be worse than other drugs.
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The GDG thought it unlikely that further research would be conducted in
this area as methotrexate is considered to be an older, off-patent and
unlicensed (for Crohn’s disease) drug — it would be unlikely that anyone
would sponsor further research in this field.

The GDG also discussed whether looking at lower levels of evidence
would be of benefit in defining the eventual recommendation. The GDG
were aware of descriptive case series that lacked controls and hence
suffered from bias and problems with interpretation. The GDG agreed
that on this basis they did not wish to explore lower evidence levels.

When thinking about a recommendation the GDG agreed that there is a
limited amount of evidence that methotrexate maybe effective for
preventing relapse in some groups of people. However, the GDG noted
that the vast majority of patients in this single RCT were
immunosuppressive naive (98%). On this basis as well as the clinical
experience of the group, that the GDG concluded that this data could not
justify a potential recommendation for methotrexate to be offered
second-line in the event that azathioprine or mercaptopurine fails to
maintain remission.

The GDG reflected upon current clinical practice and drug pathways. They
agreed that methotrexate is currently offered for people who have not
responded to glucocorticosteroid induction treatment and who have
been intolerant of azathioprine. The GDG also acknowledged that
methotrexate may have been commenced for active disease and then
continued as maintenance treatment. Hence clinical experience of the
GDG highlighted two potential areas where methotrexate fits a drug
pathway. The GDG also noted that the drug is used when there is co-
existing inflammatory arthropathy (an IBD associate arthritis or
rheumatoid arthritis) as it treats both conditions, but they acknowledged
that this fell outside the remit of the scope. Thus, the group made a
‘consider’ recommendation that methotrexate may be continued if it had
been used successfully to induce remission, or when people had tried
azathioprine or mercaptopurine for maintenance but it wasn’t tolerated
or if they have contraindications to treatment with azathioprine or
mercaptopurine.

Children

There were no studies on methotrexate for maintenance of remission in
children. The GDG agreed that ibecause of the lack of any paediatric data
it was acceptable to extrapolate from adult studies and to make the same
recommendations as for adults.
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1 6.6 Linking evidence to recommendations — maintaining remission

2 summary

Clinical question

Recommendations

Relative values of different
outcomes

Trade off between clinical
benefits and harms

Economic considerations

Quality of evidence

Table 50: Linking evidence to recommendations —all people with Crohn’s disease

After inducing remission of an inflammatory exacerbation of Crohn’s
disease, what is the most effective way to maintain remission?
(Questions 6 - 10)

21. Discuss with people with Crohn's disease, and/or their parents or
carers if appropriate, options for managing their disease when they are
in remission, including both no treatment and treatment. The discussion
should include the risk of inflammatory exacerbations (with and
without drug treatment) and the potential side effects of drug
treatment. Record the person's views in their notes.

22. Offer colonoscopic surveillance in line with 'Colonoscopic
surveillance for prevention of colorectal cancer in people with
ulcerative colitis, Crohn's disease or adenomas’ (NICE clinical guideline
118).

The key outcome of interest agreed prior to evidence evaluation was
Crohn’s disease remission maintained for 12 months or longer following
medical treatment as measured by the CDAI.

Studies were only included in the review when patients were randomised
during the quiescent phase of the disease. People with active Crohn’s

disease (active phase) and who then entered remission were excluded as
they were not considered comparable with a quiescent phase population.

The GDG reflected upon the balance of effectiveness and safety of all the
interventions reviewed and the economic model results.

The GDG concluded that ‘no maintenance treatment’ is a rational option
for some people, particularly those in whom relapse risk is low, who are
concerned about side effects of long-term drug treatment or whose
disease tends to follow a mild to moderate course — please see

Table 51 for consensus recommendations and the GDG deliberations.

For theGDG debate about maintenance treatment for those who do
choose this option, please see ‘Linking evidence to recommendations’
sections 6.2.4, 6.3.4, 6.4.4, 6.5.4 and 6.5.8.

NICE clinical guideline 118 recommends a cost-effective strategy for
colonoscopic screening, based on a person’s risk of developing cancer.

The GDG made a consensus recommendation about follow-up and advice
for people choosing no treatment after remission of an exacerbation is
induced.

The GDG agreed that the following should be discussed with the person
with Crohn’s disease before deciding on a course of action:

e risks of relapse with and without active treatment

e risks of complications such as fistulae and strictures with and without
active treatment, (although complications were not formally reviewed)
as well as



Crohn's disease
Maintenance of remission

Other considerations

e potential side effects of active treatment.

The group also agreed the importance of making people aware of the
need for colonoscopic surveillance.

Children

The GDG agreed similar principles for decisions about maintenance
treatment in children. However, they agreed that the considerations
specific to paediatric practice may alter the balance of judgement in each
child or young person, for example, growth and unknown long-term side
effects.
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Table 51: Linking evidence to recommendations — maintaining remission for those who choose
not to receive maintenance treatment

Clinical question

Recommendations

Relative values of different
outcomes

Trade off between clinical
benefits and harms

Economic considerations

Quality of evidence

Other considerations

After inducing remission of an inflammatory exacerbation of Crohn’s
disease, what is the most effective way to maintain remission?
(Questions 6 - 10)

Follow-up during remission for those people who choose not to receive
maintenance treatment

23. When people choose not to receive maintenance treatment:

o discuss and agree with them, and/or their parents or carers if
appropriate, plans for follow-up, including the frequency of follow-up
and who they should see

e ensure they know which symptoms may suggest a relapse and should
prompt a consultation with their healthcare professional (most
frequently, unintended weight loss, abdominal pain, diarrhoea, general
ill health).

e ensure they know how to access the healthcare system if they
experience a relapse

e discuss the importance of not smoking.

The key outcome of interest agreed prior to evidence evaluation was
Crohn’s disease remission maintained for 12 months or longer following
medical treatment as measured by the CDAI.

Studies were only included in the review when patients were randomised
during the quiescent phase of the disease. People with active Crohn’s

disease (active phase) and who then entered remission were excluded as
they were not considered comparable with a quiescent phase population.

The GDG reflected upon the balance of effectiveness and safety of all the
interventions reviewed. They concluded that ‘no maintenance treatment’
is a rational option for some people, particularly those in whom relapse
risk is low, who are concerned about side effects of long-term drug
treatment or whose disease tends to follow a mild to moderate course.

The clinical effectiveness evidence in support of maintenance drug
therapy identified and analysed in the systematic review of this guideline
was not that strong. For those patients who choose not to receive drug
maintenance, lifestyle advice is likely to be cost effective.

The GDG made a consensus recommendation about follow-up and advice
for people choosing no treatment after remission of an exacerbation is
induced.

Children

The GDG agreed similar principles for decisions about maintenance
treatment in children. However, they agreed that the considerations
specific to paediatric practice may alter the balance of judgement in each
child or young person, for example, growth and unknown long-term side
effects.
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6.7 Health economic maintenance model summary

6.7.1

6.7.2

6.7.2.1

6.7.2.2

6.7.2.3

6.7.24

Original economic analysis

The GDG considered the clinical evidence with regard to maintenance of remission and noted the
superiority of azathioprine. The GDG noted that acquisition cost of azathioprine is relatively low,
however this does not account for costs of monitoring, consultations, treatment withdrawal or
downstream costs due to treatment failure. Maintenance of remission was identified as high priority
by the GDG in the early stages of guideline development, since this topic is potentially relevant for
most patients with Crohn’s disease. Some economic literature was identified, however no studies
rated highly in terms of applicability or quality.

Methods

Model overview

A cost-utility analysis was undertaken where costs and quality-adjusted life years (QALYs) were
considered from a UK NHS and personal social services perspective. A Markov model was
constructed in order to estimate costs and QALYs associated with different treatment strategies for
medical maintenance of remission. Uncertainty was explored through probabilistic and univariate
sensitivity analyses. A two year time horizon was considered in the base case to reflect the duration
of the RCTs used to parameterise treatment effects.

Population

The population entering the model comprised people with medically induced remission of Crohn’s
disease, defined by a Crohn’s Disease Activity Index (CDAI) score of < 150.

Comparators
The comparators examined in the model were the same as those compared in the clinical review:

e notreatment

e azathioprine

e mesalazine

e olsalazine

e budesonide

e glucocorticosteroid

It should be noted that although they were combined in the clinical review, mesalazine and
olsalazine were separated in the economic analysis due to potential differences in costs and side-
effect profiles.

Model structure and key assumptions

A Markov model was constructed, whereby the QALY gain was driven by the amount of time people
spend in remission and active disease. Active disease was defined as a CDAI score of > 150.

Due to the way withdrawals were reported in the RCTs, two separate analyses were conducted for
the clinical review, a non-conservative analysis where only the ‘relapse’ outcome was analysed, and
conservative analysis where ‘relapse + withdrawals’ was analysed. Treatment effects in the economic
model were parameterised so as to account for these two different methods. For the non-
conservative analysis in the economic model, withdrawals and relapses were treated separately so
that people who withdrew from treatment were still assumed to be in remission (although from this
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point their risk of relapse reverts back to the risk associated with no treatment). For the conservative
analysis in the economic model, people who withdrew were assumed to be in relapse.

The GDG advised that people in relapse should be treated with the induction sequence that was
found to be most cost-effective in the induction of remission model (a glucocorticosteroid, followed
by azathioprine + a glucocorticosteroid then a biologic). The GDG were uncertain as to what the
induction sequence should be for people who relapse while on azathioprine maintenance treatment.
People who relapse on azathioprine treatment are likely to have a glucocorticosteroid or biologic
induction therapy added to their azathioprine regimen, and therefore initiation of azathioprine
induction therapy in these people is not relevant as they are already taking azathioprine. One
plausible alternative was to assume a three-line induction sequence for azathioprine (a
glucocorticoteroid — a biologic — surgery) but a four-line sequence (a glucocorticoteroid —
azathioprine + a glucocorticosteroid- a biologic — surgery) for the other maintenance strategies but
this three-line sequence is less cost-effective and this may potentially bias the assessment. This
scenario was explored, but an analysis where there was a three-line induction sequence (a
glucocorticoteroid — a biologic — surgery) for all maintenance strategies was also conducted in order
to address this potential imbalance. In this analysis only the maintenance treatment varies between
comparators and not the induction sequence but this is probably only a reasonable comparison for
people who have had a recent history of severe disease and so would necessitate more urgent
treatment.

The analysis was therefore conducted in four different ways:

e Conservative treatment effects -three lines of induction treatment (including surgery) for
people relapsing on azathioprine, four lines of induction treatment for all other people (Cons
4aL).

¢ Non-conservative treatment effects - three lines of induction treatment (including surgery)
for people relapsing on azathioprine, four lines of induction treatment for all other people
(Non-cons 4L).

e Conservative treatment effects - three lines of induction treatment (including surgery) for all
people in relapse (Cons 3L).

¢ Non-conservative treatment effects- three lines of induction treatment (including surgery)
for all people in relapse (Non-cons 3L).

The model structure is shown in Figure 5. Note that in the third and fourth analyses described above,
the circled health state was omitted for people relapsing on azathioprine maintenance treatment. It
was also omitted from the conservative three-line and non-conservative three-line models.
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Figure 5: Health states in the maintenance of remission economic model

Active
Active disease Active disease disease
1stline 2d]ine B 3dline

induction induction induction
(Cs) (AZA+Cs) (biologic)

Active disease-
Surgery

Key assumptions:

e People enter the model in the remission state on the maintenance treatment considered
e People who relapse enter the acute induction treatment sequence

e People in whom remission is successfully re-induced on first or second line induction treatment go
back on their initial maintenance treatment

e People who fail induction on biologics undergo surgery
¢ If remission is successfully induced on biologics, people stay on biologics until either:

o Failure: where they undergo dose escalation (equivalent to re-induction using biologics) and
have then the probability of either :

— responding and being put again on maintenance dose or
— not responding and go to surgery

o Completion of 12 months: where they are reassessed and
— if in remission they go on to no maintenance treatment

— if not they undergo dose escalation (i.e. re-induction) and go back to the start of the
sequence.

Model inputs

Model inputs were based on clinical evidence identified in the systematic review undertaken for the
guideline, supplemented by additional data sources, including expert opinion provided by the GDG,
as required. Model inputs were validated by the GDG. All event numbers were taken from the
guideline’s clinical review. However, since relapse was modelled conditional on no withdrawal in the
non-conservative analyses, in calculating non-conservative effect-sizes, any studies that reported
relapse but not withdrawal were excluded.
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Results

Base case

The cost effectiveness analysis found that, in most cases azathioprine was the most cost-effective
treatment for maintenance of remission of Crohn’s disease. The incremental cost-effectiveness ratios

(ICERs) for each treatment vs no treatment are shown inTable 52.

Table 52:

Incremental cost-effectiveness ratios in maintenance of remission model

Maintenance

Cost per QALY gained compared with No treatment

treatment Cons 3L Non-cons 3L Cons 4L Non-cons 4L

No treatment comparator comparator comparator comparator
Azathioprine/

mercaptopurine Dominates Dominates £21,128 Dominates

Mesalazine Dominates Dominates £25,133 £20,319

Budesonide £15,070 £65,013 £40,392 £87,610
Glucocorticosteroid Dominated Dominates Dominated Dominates
Olsalazine Dominated Dominated Dominated Dominated

Optimal strategy at

£20,000 per QALY

Azathioprine/
mercaptopurine

Azathioprine/
mercaptopurine

No treatment

Azathioprine/
mercaptopurine

Table 53 shows the cost-effectiveness rankings in each analysis.

Table 53: Cost-effectiveness rankings

Maintenance

Cost-effectiveness rankings (95% Cl)

treatment Cons 3L Non-cons 3L Cons 4L Non-cons 4L
No treatment 4 (2,5) 4(2,6) 1(1,4) 3(2,5)
Azathioprine/
mercaptopurine 1(1,5) 1(1,1) 2(1,6) 1(1,5)
Mesalazine 2(1,5) 2(1,6) 3(1,5) 4(2,6)
Budesonide 3(1,5) 5(2,6) 4(1,5) 5(2,6)
Glucocorticosteroid 5(1,6) 3(2,6) 5(1,6) 2(1,6)
Olsalazine 6 (5,6) 6(2,6) 6 (4,6) 6(2,6)
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The analysis shows that in the base case:

e Azathioprine was dominant compared with no treatment and ranked as the most cost-
effective treatment option in all cases apart from the conservative four-line induction
analysis where it was associated with an ICER of £21,000 per QALY gained vs no treatment.

e The ICER for mesalazine compared with no treatment ranged from being dominant to
£25,000 per QALY gained in the 3L and 4L analyses respectively. But in all four base case
analyses, azathioprine was more cost-effective than mesalazine. In the case where
mesalazine was dominant vs no treatment, mesalazine was dominated by azathioprine. In
the case where mesalazine was associated with an ICER of £25,000 per QALY gained, the ICER
for azathioprine vs mesalazine was £18,000 per QALY gained, showing that azathioprine was
still the most cost-effective treatment at a willingness to pay threshold of £20,000 per QALY.

e The ICER for budesonide ranged from £15,000 to £88,000 per QALY gained in non-
conservative and conservative analyses respectively.

e Prednisolone ranged from being dominant to dominated in conservative and non-
conservative analyses respectively, showing there is a large amount of uncertainty in its cost-
effectiveness.

e Olsalazine was dominated in all analyses.

Univariate sensitivity analysis

In total, seven univariate sensitivity analyses were conducted, whereby, for each analysis one key
model input was changed in order to explore the sensitivity of model results to changes in that
parameter. Key changes in the cost-effectiveness ranking are summarised below according to the
type of analysis:

e Conservative four-line: no treatment ranked first in all sensitivity analyses except:
a. Ten-year time horizon: mesalazine ranked first
b. Baseline relapse rate increased from 52% to 60% - mesalazine ranked first.
e Non-conservative four-line: azathioprine ranked first in all sensitivity analyses except:
a. Baseline relapse rate decreased from 39% to 11% - no treatment ranked first.
e Conservative three-line: azathioprine ranked first in all sensitivity analyses except:
a. Baseline relapse rate decreased from 52% to 11% - no treatment ranked first.
e Non-conservative three-line: azathioprine ranked first in all sensitivity analyses.

Probabilistic sensitivity analysis

A probabilistic analysis was carried out whereby distributions were assigned to treatment effects,
utilities and, where possible, costs in order to account for the uncertainty in model inputs and
capture the effect of this uncertainty on model outputs.

Model outputs were very uncertain; this is in part due to the inclusion of the induction model
treatment sequence and the associated uncertainty of the efficacy inputs.

The cost effectiveness of azathioprine was most certain in the non-conservative three-line model
where, at a willingness-to-pay threshold of £20,000 per QALY the lower limit of the 95% confidence
interval of the ranking of azathioprine was one and the probability of azathioprine being most cost-
effective was 98%.

The cost-effectiveness of azathioprine was least certain in the conservative four-line model where, at
a willingness-to-pay threshold of £20,000 per QALY, azathioprine was ranked second with 95%
confidence interval ranging from first to sixth. In this analysis, the probability of azathioprine being
the most cost-effective treatment was 41%.
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Limitations and interpretation

This model was based on findings from RCTs included in the guideline’s review and therefore any
issues concerning interpretation in the clinical review also apply to interpretation of the economic
analysis. Limitations of the model include:

e The utility loss and treatment cost associated with treatment-related adverse events were
not explicitly incorporated. This is likely to mean the cost effectiveness of all the treatment
strategies has been overestimated in the economic analysis, though since each treatment is
likely to have a different side-effect profile, it is unlikely that ICERs have been
underestimated by the same magnitude for all treatment strategies. For treatment strategies
with more severe side effects, the over estimation of the ICER is likely to be higher than in
treatment strategies with less severe side-effect profiles.

e Noclinical review was conducted on the efficacy of biologic treatments as this was outside of
the Crohn’s disease guideline remit therefore efficacy data were derived from the two
studies from within the NICE biologics Technology Appraisal*®.

e Efficacy for azathioprine in the model is based on withdrawal trials and thus any conclusions
regarding its cost effectiveness should be made in this context. The participants in these
trials were, by definition those who had already achieved a stable remission with
azathioprine, and therefore more likely to experience continued remission if randomised to
azathioprine than a patient who has not previously tried the drug.It is difficult to incorporate
severity of disease with precision, since both the trial and utility evidence tends to
dichotomise outcomes to active disease and remission, whereas in reality there is a blurred
line between active disease and remission. Furthermore relapses vary in terms of their
severity.

e The conclusions from this model relate to which maintenance treatment to use once it has
been decided to put a patient on maintenance treatment. The model is not designed to
answer the question of when exactly a patient should be put on maintenance treatment.

Generalisability to other populations and settings

It should be noted that all of the findings from this cost-effectiveness analysis relate to an adult
population and the conclusions may not apply to paediatric treatment. It was not possible to conduct
a separate model for children due to the paucity of both clinical and quality of life studies conducted
in this area.

Conclusion evidence statement

The original cost-effectiveness analysis conducted for this guideline suggests that azathioprine is the
most cost-effective treatment for maintenance of remission in Crohn’s disease, although there was
considerable uncertainty related to interpretation of withdrawals in the trials and the induction
sequence assumed for people who relapse.
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6.8 Recommendations for maintenance of remission

21.Discuss with people with Crohn's disease, and/or their parents or carers if appropriate, options
for managing their disease when they are in remission, including both no treatment and
treatment. The discussion should include the risk of inflammatory exacerbations (with and
without drug treatment) and the potential side effects of drug treatment. Record the person's
views in their notes.

22.0ffer colonoscopic surveillance in line with 'Colonoscopic surveillance for prevention of
colorectal cancer in people with ulcerative colitis, Crohn's disease or adenomas’ (NICE clinical
guideline 118).

Follow-up during remission for those who choose not to receive maintenance treatment

23.When people choose not to receive maintenance treatment:

¢ discuss and agree with them, and/or their parents or carers if appropriate, plans for follow-
up, including the frequency of follow-up and who they should see

e ensure they know which symptoms may suggest a relapse and should prompt a consultation
with their healthcare professional (most frequently, unintended weight loss, abdominal
pain, diarrhoea, general ill health)

o ensure they know how to access the healthcare system if they experience a relapse
o discuss the importance of not smoking.

Maintenance treatment for those who choose this option

24.0ffer azathioprine or mercaptopurine” as monotherapy to maintain remission when previously
used with a conventional glucocorticosteroid or budesonide to induce remission.

25.Consider azathioprine or mercaptopurine” to maintain remission in people who have not
previously received these drugs (particularly those with adverse prognostic factors such as early
age of onset, perianal disease, glucocorticosteroid use at presentation and severe
presentations).

26.Consider methotrexate® to maintain remission only in people who:
¢ needed methotrexate to induce remission, or
e have tried but did not tolerate azathioprine or mercaptopurine for maintenance or

¢ have contraindications to azathioprine or mercaptopurine (for example, deficient TPMT
activity or previous episodes of pancreatitis).

27.Do not offer a conventional glucocorticosteroid or budesonide to maintain remission.

See recommendations 11 and 12 for guidance on monitoring the effects of azathioprine,
mercaptopurine and methotrexate.

See recommendation 16 for when to continue infliximab or adalimumab during remission.
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6.9 Research recommendation

2. Following successful medical induction of remission of Crohn’s disease of the colon, is
mesalazine more clinically and cost effective than no treatment?

The evidence for use of this group of drugs for maintenance of remission in Crohn’s disease is not
clear, and in particular, there is very limited reporting of disease site. It is possible that this might be
a cost-effective treatment for maintenance of remission, with limited toxicity. Its use in this setting
may therefore be associated with higher rates of successful maintenance of disease remission,
reduced need for escalation of therapy, higher quality of life, and lower rates of hospital admissions
and surgeries. The question is applicable to adults, children and young people, and trials in all are
therefore required. A conventional glucocorticosteroid would be offered to induce remission in a first
presentation of colonic Crohn’s disease. Patients would be recruited once in remission and
glucocorticosteroid-free and randomised to receive mesalazine or placebo, for maintenance of
remission. Co-primary end-points would be quality of life measures and maintenance of
glucocorticosteroid-free remission measured by the Crohn’s disease activity index (CDAI). Secondary
end-points would be mucosal healing at endoscopy, need for escalation of therapy to azathioprine or
biological therapy, adverse events, hospitalisation and surgery. The time frame for follow-up should
be at least 12 months, but ideally 24-36 months.

¢ Follow BNF/BNFC cautions on prescribing methotrexate.

h Although use is common in UK clinical practice, at the time of publication (October 2012)
azathioprine and mercaptopurine did not have UK marketing authorisation for this indication. The
prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the GMC's Good practice in prescribing
medicines — guidance for doctors for further information.

i Although use is common in UK clinical practice, at the time of publication (October 2012)
methotrexate did not have UK marketing authorisation for this indication. The prescriber should
follow relevant professional guidance, taking full responsibility for the decision. Informed consent
should be obtained and documented. See the GMC's Good practice in prescribing medicines —
guidance for doctors for further information.
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7 Maintaining remission after surgery

Please note that evidence on treatments for post-surgical maintenance of remission for Crohn's
disease was reviewed in 2019. Please follow the link on the front page of this document for the
evidence review.
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8 Enteral nutrition

8.1 Clinical introduction: enteral nutrition for induction of remission

Many foods and food additives have been suggested as potential aetiological factors in the
development of Crohn’s disease and people with Crohn’s disease (personal communication) have
reported symptomatic relief by excluding specific foods. The role of diet in Crohn’s disease has
stimulated an interest in dietary modification as a treatment and the potential benefit of using diet
as a method of avoiding glucocorticosteroid therapy was recognised early in the field of child health.
However, the popularity of dietary therapy in adults has tended to follow a cyclical pattern.*®

Nutritional therapy can be administered enterally (via the gastrointestinal tract) or parenterally
(avoiding the gastrointestinal tract i.e. intravenously). A landmark study by Greenberg et al (1988)
showed that total parenteral nutrition, partial parenteral nutrition and enteral nutrition using a liquid
feed were equally effective in achieving and maintaining remission. This showed that “bowel rest”
was not necessary and as parenteral nutrition has a high complication rate it is now rarely used as
the primary nutritional therapy for induction of remission. Therefore this review focuses on the role
of exclusive enteral nutrition for induction of remission.

111

Enteral nutrition is provided in the form of a liquid feed which can be taken orally or may be
administered via an enteral feeding tube (usually nasogastric). Route of delivery usually depends on
patient preference. Tube feeding may increase compliance where oral palatability is an issue. Most
units recommend that all solid food is stopped for up to eight weeks but there is variation in practice
between adult and paediatric populations, across the UK and between countries. Enteral feeds can
be polymeric - containing whole proteins, semi-elemental — containing oligopeptides, or elemental -
containing amino acids, in addition to other essential nutrients. The optimal composition of enteral
feeds is unknown. Several trials assessing the relative efficacy of the different types have been
unable to demonstrate a difference®** but lipid content may be important.”®'® Cost, availability
and palatability are relevant considerations when choosing a formula.

Enteral nutrition is widely used as first-line therapy in children and adolescents to facilitate growth
and development.”’ Conversely, its use in adults is limited, commonly due to its association with
poor compliance, lack of clinician experience in its administration and inadequate availability of
dietetic services. Adult patients are often unaware of enteral nutrition as a treatment option.

The major arguments for the use of enteral nutrition are avoidance of the adverse effects associated
with medications and improvement in nutritional status, bone health®®* and growth in children and
young people.”
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Clinical questions: enteral nutrition for induction of remission
The review questions asked, and upon which the literature was searched was:

In adults and children diagnosed with Crohn’s disease what is the clinical and cost effectiveness of
enteral nutrition (elemental, semi-elemental and polymeric) as a sole source of nutrition for
induction of remission compared with

e usual diet?

e conventional glucocorticosteroid treatment?

e budesonide?

e acombination of conventional glucocorticosteroid treatment plus 5-ASA treatment?

e acombination of conventional glucocorticosteroid treatment plus azathioprine or
mercaptopurine?

e acombination of conventional glucocorticosteroid treatment p/us methotrexate?

In adults and children diagnosed with Crohn’s disease what is the clinical and cost effectiveness for
induction of remission of enteral nutrition (elemental, semi-elemental and polymeric) plus medical
therapy versus usual diet?

Clinical evidence: enteral nutrition for induction of remission

The literature search for trials of enteral nutrition did not identify any trials which compared enteral
nutrition to immunosuppressives, trials which included a combination of enteral nutrition and a
pharmacological agent, or trials which compared enteral nutrition to usual diet. The trials did not
report glucocorticosteroid-sparing effects. The comparisons of interest for this review included
enteral nutrition vs. conventional glucocorticosteroid and enteral nutrition vs. conventional
glucocorticosteroid plus 5-ASA.

The Cochrane review of enteral nutrition for induction of remission®*'* was quality assessed using the
NICE systematic review assessment form and accepted for this review. Seven studies *2°>1°61581¢7
are included in the Cochrane review.*'! The quality ratings allocated in the evidence profiles below
pertain to the trials and not the Cochrane review. A subgroup analysis of the Cochrane data for adult
and paediatric remission rates was conducted. A further four studies are reported in this
review.'%®?%?33312 These studies have not been added to the Cochrane meta-analysis due to
variations in outcome measures. The paediatric data has been reported in a separate table.

222



€CC

I ] “ ]

randomised
trials

randomised
trials

randomised
trials

randomised
trials

randomised
trials

Update information

Since ornginal publication this guideline has been partially updated:
In May 2016, a new recommendation on inducing remission was

added.
These changes can be seen in the short version of the guideline at
http://www nice.org.uk/guidance/CG152

.4
serious

. 4
serious

very
. 6
serious

. 6
serious

very
.6
serious

. 5
serious

. 5
serious

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
imprecision

. 3
serious

. 7
Very serious

. 7
very serious

. 7
very serious

none

none

none

none

none

80/173
(46.2%)

80/173
(46.2%)

3/13
(23.1%)

2/22 (9.1%)

9/11
(81.8%)

108/142 (76.1%)

108/142
(76.1%)

3/20
(15%)

1/20
(5%)

8/10
(80%)

RR 0.62 (0.52 to
0.74)

RR 0.64 (0.49 to
0.84)

RR 1.54 (0.36 to
6.49)

RR 1.82 (0.18 to
18.55)

RR 1.02 (0.67 to
1.55)

1000
erto

1000
to 353

couoiewer o 1000
(from 198 fewer to
365 fewer)

274 fewer per 1000
(from 122 fewer to
388 fewer)

81 more per 1000
(from 96 fewer to 823
more)

41 more per 1000
(from 41 fewer to 877
more)

16 more per 1000
(from 264 fewer to

440 more)

VERY
LOW

VERY
LOW

LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

uonuinu jeJajul
3seasip s,uyoJd


VMurray
Highlight

VMurray
Stamp


vee

randomised
trials

very
. 6
serious

no serious
inconsistency

no serious
indirectness

. 7
Very serious

none

8/12
(66.7%)

5/10
(50%)

RR 1.33 (0.64 to
2.79)

165 more per 1000
(from 180 fewer to
895 more)

VERY
LOW

1 Four studies not blinded; two studies randomisation method not described.

2P=63%.

3 Confidence interval crosses default MID at 0.75.
4 Three studies not blinded; two studies randomisation method not described.

5P =50%.

6 No blinding; method of randomisation not described; allocation concealment not described.
7 Confidence interval crosses default MID at 0.75 and 1.25.

uoilINU |eJ31ug
aseasIp s,uyo.)



8.14

Crohn's disease
Enteral nutrition

Enteral nutrition versus conventional glucocorticosteroid treatment in children

Table 65: Evidence profile: enteral nutrition versus conventional glucocorticosteroid treatment in children
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8.1.5 Economic evidence

No published data were identified and no primary health economic modelling was conducted due to
the nature of the clinical evidence.
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Enteral nutrition versus conventional glucocorticosteroid plus 5-ASA treatment

Table 66: Evidence profile: enteral nutrition versus glucocorticosteroid plus 5-ASA treatment
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Enteral nutrition versus conventional glucocorticosteroid plus 5-ASA treatment in children

Table 67: Evidence profile: enteral nutrition vs. conventional glucocorticosteroid plus 5-ASA treatment in children
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Evidence statements — clinical

In a meta-analysis of seven RCTs (n = 352; follow-up 4-10 weeks)’™* in patients of all ages with

active Crohn'’s disease, enteral nutrition was less effective than conventional glucocorticosteroid
treatment for induction of remission (RR 0.68 [0.57 to 0.8] (fixed effect); RR 0.70 [0.53 to 0.93]
(random effects)).’®1%>1>* ¥ 18/ [MODERATE QUALITY SYSTEMATIC REVIEW; VERY LOW QUALITY
EVIDENCE]

In a subgroup meta-analysis of five RCTs (n = 315; follow-up four to ten weeks) in adult patients
with active Crohn’s disease, enteral nutrition was less effective than conventional
glucocorticosteroid treatment for induction of remission (RR 0.62 [0.52 to 0.74] (fixed effect); RR
0.64 [0.49 to 0.84] (random effects)).?®%>***1>51'[MODERATE QUALITY SYSTEMATIC REVIEW;
MODERATE-LOW QUALITY,VERY LOW QUALITY]

In one RCT of paediatric patients (n = 37; follow-up ten weeks) there was no statistically
significant difference in rates of induction of remission between those receiving enteral nutrition
(79%) and those receiving conventional glucocorticosteroid treatment (67%) (RR1.18 [0.79 to
1.771).>°[LOW QUALITY]

In one RCT of paediatric patients (n = 37; follow-up ten weeks) there was significantly better
endoscopic (RR 2.03 [1.09 to 3.79]) and histological healing (RR 2.21 [1.09 to 4.48]) with enteral
nutrition compared with conventional glucocorticosteroid treatment.**[LOW QUALITY]

In one RCT of paediatric patients (n = 32; follow-up 10 weeks) there were significantly fewer
adverse events with enteral nutrition compared with conventional glucocorticosteroid treatment
(RR 0.32[0.13 to 0.8]).>°[LOW QUALITY]

In one RCT of adult patients (n = 33; follow-up four weeks) there was no significant difference in

failure to achieve remission (RR 1.54 [0.36 to 6.49]) or in premature termination of the study (RR
1.82[0.18 to 18.55]) between those receiving enteral nutrition and those receiving conventional
glucocorticosteroid treatment.’®[VERY LOW QUALITY]

In one RCT of adults patients (n = 21;follow-up four weeks) there was no significant difference in
improvement of symptoms at four weeks between those receiving enteral nutrition and those
receiving conventional glucocorticosteroid treatment (RR1.02 [0.67 to 1.55).°*[VERY LOW
QUALITY]

In one RCT of adult patients (n = 22; follow-up two weeks) study there was no significant
difference in improvement measured by Harvey Bradshaw Index when enteral nutrition was
compared with with conventional glucocorticosteroid treatment (RR 1.33 [0.64 to 2.79]).>**[VERY
LOW QUALITY]

In one RCT of paediatric patients (n = 37; follow-up two months) there was no significant
difference in change in PCDAI scores (MD 2.40 lower [10.3 lower to 5.6 higher]) or in adverse
events (RR 0.09 [0.07 to 12.38]) between patients on enteral nutrition therapy vs. conventional
glucocorticosteroid treatment.”**[VERY LOW QUALITY]

In one RCT of adult patients (n = 41; follow-up 12 weeks) which compared enteral nutrition to
conventional glucocorticosteroid treatment plus 5-ASA, there was no significant difference in
induction of remission by Lloyd Still score (MD 3.00 higher [0.62 lower to 6.62 higher]) or
premature termination (RR 0.89 [0.07 to 12.00]).”**[VERY LOW]

In one RCT study of paediatric patients (n = 20; follow-up eight weeks) which compared enteral
nutrition with conventional glucocorticosteroid plus 5-ASA treatment, all study groups showed
significant decreases in PCDAI scores but there was no significant difference between groups
(1.80 [0.94 to 3.46]).”°[LOW QUALITY]

In one RCT (n = 24; follow-up six months) of paediatric patients comparing enteral nutrition to
conventional glucocorticosteroid plus 5-ASA treatment, height velocity was improved in the
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enteral nutrition group (+3.2 in enteral nutrition group; -3.1 in conventional glucocorticosteroid
plus 5-ASA group).?”’[VERY LOW]

8.1.4 Economic evidence

No published data were found and original modelling was not undertaken for this question due to
the nature of the clinical evidence.
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8.2 Linking evidence to recommendations

Table 68: Linking evidence to recommendations — enteral nutrition for induction

Relative values of different The goal when treating active disease is to induce remission and

outcomes hence this was agreed by the GDG as the primary outcome of interest.
Remission defined by a Crohn’s disease activity index (CDAI) of < 150
together with a CDAI fall of 70 was considered to be the most rigorous
reflection of efficacy. Ideally both an endpoint and a fall would be
taken into consideration because, for example, a person with a CDAI
of 151 would be considered to be suffering active disease but a
reduction in CDAI of 2 to an endpoint of 149 cannot be taken as a
treatment success. When the GDG was presented with the data it was
apparent that not all studies report both of these CDAI parameters.
Given the limited data available the GDG did not feel it could exclude
studies on this basis.

For adults, in addition to the CDAI outcome measure, the Harvey
Bradshaw Index (of < 3) was also accepted by the GDG as a recognised
outcome measure for disease activity. Because of the paucity of data,
the GDG agreed to consider the Disease Activity Index, but placed less
importance on this outcome measure. The GDG considered that
“investigator-reported remission” was subject to bias.

The GDG anticipated that there would be a paucity of paediatric
literature for enteral nutrition and hence included remission
measured by the PCDAI and the Lloyd Still Disease Activity Index.

For children, when assessing enteral nutrition in relation to other
medical therapies, the outcomes of growth and height velocity were
of particular interest to the GDG.
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Trade off between clinical benefits
and harms

Economic considerations

Quality of evidence

Adverse event differences were also considered to be of importance.

The GDG debated the value of endoscopic healing”’94 as a surrogate

marker for an index of response. Deep ulceration is known to be
linked to poor prognosis. It was agreed that when studies reported it,
the group would wish to consider this information. The GDG noted
that endoscopic healing was reported in some of the papers reviewed
(in contrast to the studies considering drug therapy).

The GDG debated the trade-offs between quantitative outcomes
noted above and qualitative aspects pertaining to enteral nutrition,
for example palatability, repeated insertion of a nasogastric tube and
not being able to join in the social activity of meal times and eating.

Costs are dependent on use in acute or community settings, type of
feed used, route of delivery and duration of use.

Enteral nutrition was not included in the cost-effectiveness model
looking at induction of remission since the trial evidence did not
contain data on withdrawal rates. However, given the relatively low
effectiveness observed in the guideline review, it is unlikely to be
considered effective or cost effective compared with
glucocorticosteroid treatment, in people who can tolerate both.

No data were identified comparing usual diet with combination
enteral nutrition and drug therapy.

The enteral nutrition evidence compared with drug therapy generated
extensive debate. GDG clinical experience is that enteral nutrition is
used to induce remission as first-line therapy in children (and some
adults particularly if it was effective when the patient was younger).
However the data highlighted considerable methodological limitations
and outcomes in adults that contradicted this clinical experience.

Adults

A moderate quality systematic review was conducted by Cochrane™
however all the randomised controlled studies included within it were
of moderate to very low quality. The studies were graded as low
quality due to lack of clarity regarding methodology, small sample
sizes and heterogeneity.

1

The methodological limitations and short-term follow-up (ranging
from three to ten weeks) noted for the enteral nutrition studies
contrasted with the higher quality of evidence seen for inducing
remission with conventional glucocorticosteroid treatment compared
with placebo 166270 4t 15 to 18 weeks.

In addition, from a quality perspective, the GDG considered that
“investigator-reported remission” was subject to bias given that no
objective measures were reported (such as CDAI).

The meta-analysis of seven studies comparing enteral nutrition to
glucocorticosteroid treatment for inducing remission in adults and
children measured by CDAI/PCDAI at four to ten weeks showed that
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conventional glucocorticosteroid treatment induced 30% more
remissions than enteral nutrition and at 95% confidence, this increase
in remissions ranged from 7% to 47%. The GDG noted the
predominately low to very low quality and the methodological
limitations.

Of note, the high dropout rate in the Gorard study is likely to impact
upon the outcome (41% of the elemental diet group were withdrawn
due to non-compliance).

The GDG agreed that further research was required and went on to
make a research recommendation. The GDG agreed that there is value
in repeating the investigation of effectiveness of enteral nutrition in
adults, because the number of patients in the enteral nutrition meta-
analysis was relatively small (350), and a large well-designed RCT
would have the potential to either support or refute existing findings.

The GDG noted the ethical aspects of research in this area and not
being able to compare enteral nutrition with placebo.

Children and young people
The GDG noted that for children and young people the picture was
slightly different.

Five RCTs were identified which assessed the efficacy of enteral
nutrition in children, but patient numbers were noted to be small in
all the studies:

e Borelli 2006: enteral nutrition vs conventional corticosteroid
e Ruuska 1994: enteral nutrition vs conventional corticosteroid

e Terrin 2002: enteral nutrition vs conventional corticosteroid and 5-
ASA

e Thomas 1993: enteral nutrition vs conventional corticosteroid and
5-ASA

e Sanderson 1987: enteral nutrition vs conventional corticosteroid
and 5-ASA.

Borelli 2006 and Terrin 2002 suggested enteral nutrition was superior
to conventional corticosteroid +/- 5-ASA for inducing remission and
endoscopic (Borelli: RR 2.03 [1.09 — 3.79]) and histologic (Borelli: RR
2.21[1.09 — 4.48]) healing but there was considerable uncertainty in
the estimated effect size of these surrogate markers. Terrin 2002 and
Sanderson 1987 suggested enteral nutrition was of benefit in children
where there are growth concerns.

Also the Thomas and Sanderson studies®***”” demonstrated outcomes

that favoured enteral nutrition over glucocorticosteroid treatment for
improved growth. (Mean height velocity for chronological age was
significantly greater in the elemental group (p < 0.05) despite similar
gain in weight in the Sanderson study, but further data were not
provided).

Adverse events outcomes in paediatric studies were equivocal:
significantly less in one trial at 10 weeks (Borelli) but not significantly
less in another trial at two months (Ruuska). The GDG noted the very
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Other considerations

small numbers and the low quality of the evidence.

In making their recommendation, the GDG considered that there may
be reluctance to offer glucocorticosteroid treatment to children with
Crohn’s disease (given the side effects) and that none of the 5-ASAs,
immunosuppressives or conventional glucocorticosteroids are
licensed for use in children with Crohn’s disease.

The evidence was low to very low quality but the GDG agreed that
there were limited options available for children and there is known
widespread paediatric use of enteral nutrition. On this basis, the GDG
made a ‘consider’ recommendation for enteral nutrition for inducing
remission in the presence of concerns about side effects or concerns
about a child’s or a young person’s growth (and as an alternative to
conventional glucocorticosteroid) appropriate.

The GDG commented on the paucity of high-quality paediatric data
for a treatment that is generally accepted as standard clinical practice
and this is why the GDG made a ‘consider’ rather than an ‘offer’
recommendation. This is also the reason for the extention of the
research recommendation to encompass children and young people,
as well as adults.

The GDG discussed transition care (children to adult services) and
whether it would be appropriate for enteral nutrition to be prescribed
for young people at a transition care stage. The GDG appreciated that
because of pubertal delay, young people with Crohn’s disease may
still be growing until the age of 25. In summary the GDG agreed that
enteral nutrition should be considered as an alternative to
glucocorticosteroid treatment to induce remission in children and
‘young people’ (rather than stipulating an age cut off for which there
is no direct evidence) in whom pubertal delay extended the potential
for growth beyond the age of 18.

Whilst the GDG made a limited ‘consider’ recommendation they felt
that future research in this area was a high priority.

Whilst the methodological limitations of the evidence led the GDG to
make a research recommendation, the GDG acknowledged that
enteral nutrition is currently offered to adults and anecdotally noted
to be a preferred option for some people.

The GDG agreed the importance of encouraging patients to eat a
varied, balanced diet when in disease remission. Whilst the GDG did
not look at the evidence base pertaining to who should provide
dietary advice (for example, dietitians) the group agreed that where
appropriate, patients at risk of malnutrition or wishing to restrict their
diet or avoid certain foods should be given healthcare professional
advice.

The GDG emphasized that their enteral nutrition review was
conducted on the basis of it being a treatment for inducing remission
and not as a nutritional supplement.
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8.3

8.4

Recommendation

3. Consider enteral nutrition as an alternative to a conventional glucocorticosteroid to induce
remission for:

o children in whom there is concern about growth or side effects, and

e young people in whom there is concern about growth.

Research recommendation

3. What are the benefits, risks and cost effectiveness of enteral nutrition compared with
glucocorticosteroid treatment in adults, children and young people?

Previous studies suggested that glucocorticosteroid treatment is more effective at inducing remission
than enteral nutrition in adults with Crohn’s disease, but some small paediatric studies suggested
that growth and mucosal healing may be better following treatment with enteral nutrition. In clinical
practice enteral nutrition is often used to avoid the side effects of glucocorticosteroid treatment in
children and young people. There is little information about the relative effects on quality of life,
bone density or cost effectiveness. Randomised controlled trials should be conducted in children,
young people and adults with an inflammatory exacerbation of Crohn’s disease to compare the
effects of enteral nutrition and glucocorticosteroid treatment on these parameters and also growth
in children and young people. Mucosal healing could also be assessed in a subgroup of participants.
We do not believe that it is ethical or practical to conduct a randomised controlled trial of enteral
nutrition versus placebo.
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8.5 C(Clinical introduction: enteral nutrition for maintenance of

8.5.1

remission

The effectiveness of longer-term enteral nutrition for maintenance of remission has been less well
researched than for induction of remission. Long-term avoidance or minimisation of
glucocorticosteroid and immunosuppressive agents reduces the potential for adverse events
associated with these medications and may lead to improvements in bone health and growth in
children and young people®® and nutritional status in adults.'?® These considerations led the GDG to
look for data that would inform the use of enteral nutrition therapy for maintaining remission in
people with Crohn’s disease.

Clinical questions: enteral nutrition for maintenance of remission

What is the clinical and cost effectiveness of enteral nutrition (elemental, semi-elemental and
polymeric) for maintenance of remission compared with

e usual diet?

e medical treatment?

e conventional glucocorticosteroid treatment?

e budesonide?

e 5-ASA treatment?

e azathioprine or mercaptopurine?

e methotrexate?

What is the clinical and cost effectiveness of enteral nutrition (elemental, semi-elemental and
polymeric) for maintenance of remission in combination with

e conventional glucocorticosteroid treatment?
e Budesonide?

e 5-ASA treatment?

e azathioprine or mercaptopurine?

e methotrexate?

compared with any of the above?

8.6 Clinical evidence: enteral nutrition for maintenance of remission

A Cochrane review® of enteral nutrition for maintaining remission in Crohn’s disease was published in
2007. The Cochrane review included two studies.”’***> Takagi 2006 met the inclusion criteria for this
review. Verma 2001 compared an elemental formula with a polymeric formula and thus did not meet
inclusion criteria. As there was no significant difference between the two enteral nutrition formulae
investigated, the authors reported the overall effect of enteral nutrition for maintenance of
remission.

Due to the paucity of RCT evidence on this topic, the literature was searched for observational
studies to provide additional data to inform guideline development. A further four observational
studies were identified and included in this review.'%?%3033%

130,296,308

The observational data includes three prospective non-randomised studies and one

retrospective chart review.*®
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Table 69: Evidence profile: half enteral nutrition versus free diet

randomised L1 no serious
1 serious

trials inconsistency

no serious not 0/26

. 3 none
indirectness assessable (0%)

1 randomised serious no serious no serious serious? 9/26
trials inconsistency indirectness (34.6%)

16/25 | HR0.40 (0.18 to |305 fewer per 1000 (from 7 LOW
(64%) 0.98) fewer to 472 fewer)

0/25
(0%)

VERY

Not estimable LOW

Not estimable

1 Blinding not possible.
2 MID crosses default 0.75.
3 Standard deviations not reported.
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Table 70: Evidence profile: enteral nutrition for maintenance of remission

observational
studies

observational
studies

observational
studies

observational
studies

observational
studies

observational
studies

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

. 1
serious

. 2
serious

. 2
serious

. 3
very serious

not
4
assessable

. 1
serious

none

none

none

none

none

none

1933 | 1oy3 | mmoza | VORI | ow
(42.4%) | (57.6%) (0.45 t0 1.21)
more)
10/21 4/18 RR2.14 253 more per 1000 (from| VERY
(47.6%) (22.2%) (0.81t05.67) 42 fewer to 1000 more) | LOW
24/25 3/6 RR1.92 460 more per 1000 (from| VERY
(96%) (50%) (0.86 t0 4.29) 70 fewer to 1000 more) | LOW
19/25 3/6 RR1.52 260 more per 1000 (from| VERY
(76%) (50%) (0.66 to 3.49) 170 fewer to 1000 more)| LOW
Not
. . EN was significantly
- available Not available better than no treatment| LOW
Total n = Total n =40
40 p=0.01

12/28
(42.9%)

15/19
(78.9%)

RR0.54 (0.33 to
0.88)

363 fewer per 1000
(from 95 fewer to 529

fewer)

VERY
LOW

1 MID crosses default 0.75.
2 MID crosses 1.25 default.

3 MID crosses default 0.75 and 1.25.
4 Standard deviations not reported.
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Evidence statements - clinical

Adult studies

In one RCT (n = 51)*"* of enteral nutrition supplements (half enteral nutrition for calories) plus
mesalazine vs. normal diet plus mesalazine, patients receiving enteral nutrition supplements were
significantly more likely to maintain remission after one year that those on normal diet. (HR 0.04
[0.18 to 0.98]).[LOW QUALITY]

In one RCT (n = 51)*"* of enteral nutrition supplements (half enteral nutrition for calories) plus
mesalazine vs. normal diet plus mesalazine, there were no adverse events in either study
group.[LOW QUALITY]

In one prospective cohort study (n = 66)*°> comparing enteral nutrition to normal diet, there was
no significant difference in maintenance of remission between enteral nutrition and normal diet

after complete withdrawal of glucocorticosteroid treatment and normal diet at one year (RR 0.74
[0.45 to 1.21]).[LOW QUALITY]

In one observational study (n = 66)~", there was no significant difference in treatment failure
among patients using enteral nutrition supplements compared with normal diet (RR 2.14 [0.81 to
5.67]).[VERY LOW QUALITY]

In one observational study (n = 31; one year)**° in patients using enteral nutrition either alone (RR
1.92 [0.86 to 4.29]) or with drug therapy (RR 1.52 [0.66 to 3.49]) there was no significant different
in maintenance of remission compared with patients with no treatment.[VERY LOW QUALITY]

)296

In one small observational study (n = 40; one year)*® relapse rate was significantly lower in
patients who received continuous nocturnal enteral nutrition compared with normal diet (enteral
nutrition vs. no treatment by log rank test p = 0.01).[VERY LOW QUALITY]

Paediatric studies

In one observational paediatric study (n = 47)** relapse rate was significantly lower in those who

had enteral nutrition (RR 0.54 [0.33 to 0.88]) compared with normal diet.[VERY LOW QUALITY]
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8.7 Economic evidence

8.7.1

One study was included, summarised in the economic evidence profile below (Table 38 and Table
39). See also the full study evidence table in Appendix F:.

Table 71: Economic study characteristics

Study Limitations Applicability Other comments
Takagi et al Potentially serious Partially applicableb Based on the RCT by Takagi et al 2006
2009: half- limitations®

elemental diet
versus free diet
(a) Itis not clear whether all important and relevant costs were included in the study, and for the costs included, it is not
clear as to whether these are real resource costs or charges. The trial was stopped early due to the observed treatment

effect.
(b) The analysis was designed to reflect clinical management of Crohn’s diseases in the Japanese healthcare system. HRQoL
was assessed using disease-specific measurements rather than a generic instrument and QALYs were not calculated.

Table 72: Economic summary of findings
Incremental cost  Incremental effects

Study (per patient) (per patient) ICER Uncertainty
Takagi et al £4512 0.29 relapses £15,600 per Not reported
2009: half- preventedb relapse

elemental diet prevented®

versus free diet

(a) Figures may differ due to rounding off.
(b) The study did not conduct an incremental analysis of costs and effects. Incremental costs and effects were calculated by
the NCGC on the basis of data reported in the study.

Evidence statements - economic

e On the basis of the one partially applicable economic study found (with potentially serious
limitations):

o ltis unlikely that half-elemental diet compared with free-diet is cost-effective for maintenance
of remission in Crohn’s disease (at £15,600 per relapse prevented).
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8.8 Enteral nutrition for maintaining remission after surgery

Please refer to section 7.8 for data pertaining to the use of enteral nutrition after surgery.

8.9 Linking evidence to recommendations

Table 73: Linking evidence to recommendations — enteral nutrition for maintenance

Clinical question

Recommendation

Relative values of different
outcomes

Trade off between clinical
benefits and harms

Economic considerations

13.2 What is the clinical and cost effectiveness of enteral nutrition
(elemental, semi-elemental and polymeric) for maintenance of
remission in combination with

o conventional glucocorticosteroid treatment
budesonide

e 5-ASA treatment

e azathioprine or mercaptopurine

o methotrexate?
compared with any of the above?

None made. See research recommendation section 8.11

The key outcome of interest agreed prior to evidence evaluation was
Crohn’s disease remission maintained for 12 months or longer following
medical treatment as measured by the CDAL.

Studies were only included in the review when patients were
randomised during the quiescent phase of the disease. People with
active Crohn’s disease (active phase) and who then entered remission
were excluded as they were not considered comparable with a quiescent
phase population.

The GDG also agreed that for enteral nutrition trials, adverse events and
withdrawals (due to palatability) were both important outcomes,
although it is difficult to quantify some of the effects of ingesting a food
supplement over a long-term period (e.g. lack of palatability) and then to
draw a comparison with quantifiable effects ascribed to a drug.

Data were also reported for this review if study withdrawal was noted to
be due to drug effect (rather than non-compliance or other reasons for
drop-out).

Mucosal healing has been more recently emphasized as an end-point,
and may not be described in older papers. The relative value of this
outcome was felt to be less important than maintenance of remission
data. This is because the patchy way in which the disease affects the
intestines limits the application of histological sampling. When this
evidence was available, it was reported.

The GDG found it difficult to draw conclusions about the balance of
adverse events versus efficacy when adverse event data were not well
guantified and number and quality of studies reporting efficacy were low
to very low.

Enteral nutrition is considered to be a relatively costly option compared
with normal diet or drug therapy with glucocorticosteroid,
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Quality of evidence

Other considerations

immunosuppressives and 5-ASAs. Cost is dependent on type, quantity
and duration of enteral nutrition.

An economic evaluation from a Japanese perspective274 found that half-
elemental diet compared with free-diet cost about £15,600 per relapse

prevented, which is unlikely to be cost-effective compared with a cost-

effectiveness threshold of £20,000 per QALY gained.

Enteral nutrition was not included in the cost-effectiveness analysis
because adverse event outcomes were poorly captured in the trial
evidence.

Induction of Remission

The GDG noted that there was only one RCT considering maintenance of
remission with enteral nutrition vs. normal diet in adults. The quality of
this study was low due to large confidence intervals, small sample size
and premature termination of the study. The GDG considered the other
RCT included in the Cochrane review actually to be cohort observational
data® as it compared two kinds of enteral nutrition and detected no
difference between them.

Because of the paucity of data, observational studies were considered in
the review — three prospective, and one retrospective chart study. The
GDG commented in particular on the very low quality of the Yamamoto
study for the following reasons: non-randomised, 40 consecutive
patients, self-inserting nasogastric tube i.e. self selecting, no comparator
group.

The GDG also noted that the enteral nutrition ‘regimens’ varied across
studies e.g. enteral feeding via nasogastric tube, providing half-calorie
requirements or oral nutritional supplements taken twice a day; thereby
reducing consistency.

The GDG raised a number of points pertaining to the Japanese
population studied (two of the total number of studies reviewed were in
Japanese patients) and the application of the data to UK practice.
Crohn’s disease incidence, presentation, natural history and response to
medication appear to be different in people of Japanese origin. The
Japanese diet (“placebo arm”) is very different from the UK Western
diet. The formula, Elental, used in the Takagi study is currently
unavailable in the UK. It is different in composition from the elemental
formula currently available in the UK, particularly with regard to its
lower fat content which may be important in Crohn’s disease.

The GDG also made a number of observations about enteral nutrition in
general. Costs of and commercial interests surrounding enteral nutrition
are significant. The GDG highlighted the difference between enteral
nutrition as a therapeutic agent for maintenance of remission and
enteral nutrition as a nutritional supplement. Enteral nutrition is
generally used as a food supplement to food (nutritional support) for
people with malnutrition, growth failure or those following restricted
diets, for example food reintroduction or exclusion diets following a
period of exclusive enteral nutrition therapy, or for people who self-
exclude foods they have identified to exacerbate symptoms and are
unable to meet nutritional requirements once in remission (such as low
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8.10 Recommendation

None made.

fat food exclusion diet). In some cases, food exclusion diets are used to
identify food intolerances with the aim of maintaining remission.
Nutrition support is not within the scope of this guideline, but readers
are referred to Nutrition support in adults: oral nutrition support, enteral
tube feeding and parenteral nutrition, published by the National
Collaborating Centre for Acute Care; and available from
www.rcseng.ac.uk/research/nccac.192 Enteral nutrition can be used for
nutritional support indefinitely, but it is preferable for people to return
to a normal eating pattern and have a varied, balanced diet. Whilst
acknowledging that dietetic advice and support is important, the GDG
recognised that access to dietetic services is often limited.

There was some concern about long-term use of enteral nutrition for
maintenance of remission (particularly regimens used in some studies
which provide half-calorie needs), in people who are overweight or
conversely who are able to meet their nutritional requirements with
diet.

Given the overall consideration that the available data are poor
(uncertainty, imprecision and indirect population), the GDG concluded
that there is no evidence for the routine use of supplemental enteral
nutrition for maintenance of remission in adults and children. The GDG
was aware of a call for primary research into the effectiveness of enteral
nutrition for maintenance of remission from the NIHR and agreed to
await results of this research prior to making a recommendation.

8.11 Research recommendation

The GDG was aware of a call for research initiated by the NIHR HTA programme in this area. For more
information please visit: http://www.hta.ac.uk/funding/standardcalls/11_104cb.pdf.
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Surgery

Surgery has a major role in the management of obstruction associated with Crohn’s disease, as well
as the removal of inflamed tissue which is unresponsive to medical therapy. Initial symptoms are due
to local inflammation or to narrowing or stenosis causing obstruction. As time passes the disease can
progress to a slow perforation of the intestinal wall which results in complications (such as local
abscess formation*®®°) that may require surgery.

Given the size of the topic in Crohn’s disease, the GDG prioritised two areas for review considered to
be both discreet clinical entities and for which data may exist that could pragmatically inform clinical
practice — surgery compared with medical or nutritional management of disease limited to the distal
ileum, and surgical management compared with balloon dilation of stricture in Crohn’s disease.
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9.1 Surgery versus medical management for disease limited to the

9.1.1

distal ileum

Clinical introduction

Patients who present with disease limited to the distal ileum are usually treated by medication in the
first instance, although practice varies widely. Evidence for thiopurine immunosuppression*®**® and
biological treatments compared with conventional medical therapy®) to reduce the need for surgery
is equivocal. When medical treatment does not control the symptoms, surgery is then considered. A
wide range of procedures can be performed, that involve removal of the diseased segment of
intestine. Usually a surgical join (anastomosis) averts the necessity for a stoma.

Traditionally the operation has been carried out through an abdominal incision to enable open
mobilisation and removal of the intestine. In the last ten years, laparoscopic surgery has been
increasingly used so that by the end of 2009, just over 30% of abdominal colorectal procedures in the
UK were carried out in this way'®?’°, the rationale being that the reduced length of stay is offset by
the cost of the instruments and the longer duration of the procedure.

Surgery results in a rapid restoration of the patient’s health in most cases. Operative mortality is
below 1% and anastomotic dehiscence below 5%.** A complication is more likely when perforating
disease with local sepsis has occurred. Recurrent inflammation in the vicinity of the anastomosis
occurs within one year in 70% of people with Crohn’s disease®*® but this does not necessarily mean
surgical resection will be required. Distal ileal Crohn’s disease has a 90% likelihood of requiring
surgery over a 15-year period.”*®" Recurrence requiring resection has been reported to be about 30%
at five years, and 50% at 10 years after the first resection®*®" although lower rates of 17% at 10 years,
and 56% at 20 years have been reported from a population-based study.”** Long-term freedom from
recurrence after surgical resection of up to 50% over 10 years has been reported.™

Early surgery has been advocated in patients with ileocolic Crohn’s disease**, with the reasoning
that removal of the diseased segment is achieved before perforating disease develops. It is generally
considered that a formal assessment of the relative benefits of surgery or non-surgical treatment
would be of great practical value in a limited number of clinical situations, such as the management
of distal ileal disease.”*

It is argued that this strategy improves quality of life over time and is cost effective in avoiding long-
term medical treatment. This is particularly relevant for children because timing of surgery in relation
to closure of the epiphyses is a key consideration in terms of growth potential. The GDG were
therefore interested to review any data that might inform surgery and medical management
decisions in children.
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Patient vignette 1

Patient vignette 2

Clinical question

In individuals diagnosed with Crohn’s disease limited to the distal ileum, what is the clinical and cost-
effectiveness of surgical resection for induction and maintenance of remission compared with
medical or nutritional treatment?

Clinical evidence

No RCTs were identified which compared surgery and medical treatment or surgery and nutritional
treatment for induction and maintenance of remission in Crohn’s disease limited to the distal ileum.
The data search was expanded to include observational studies of greater than 20 patients. It was
decided that studies dating from the year 2000 would be separated out as a subgroup in order to
take into account mainly the effect of biological treatments on the course of the disease but also
changes in surgical techniques over the last decades including laparoscopic surgery. Two
observational studies®*®** (one paediatric) provided comparative data on the outcomes of patients
managed either surgically or medically after 2000. Further details of the remaining studies are
available in Appendix F:.

In view of the paucity of evidence for this question, it was considered that a summary of the data
regarding the clinical, surgical and mucosal recurrence rates for elective surgery of the distal ileum
would be useful when discussing options with people with Crohn’s disease (Please refer to Appendix
N:).
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observational
studies

observational
studies

observational
studies

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

" 1
serious

" 1
serious

. 1
serious

Table 74: Evidence profile: medicine versus surgery: management for disease limited to the distal ileum — children

none

none

none

MD 0.39
higher
(0.21to
0.57

higher)

mean 0.44
higher (0 to
0 higher)

MD 1.16
lower (0.50
to 1.82
lower)

VERY LOW

VERY LOW

VERY LOW

1 Case series of eight patients.
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observational
studies

observational
studies

observational
studies

no serious
risk of bias

no serious
risk of bias

no serious
risk of bias

no serious
inconsistency

no serious
inconsistency

no serious
inconsistency

no serious
indirectness

no serious
indirectness

no serious
indirectness

" 1
serious

. 2
very serious

no serious
imprecision

none

none

none

5/22
(22.7%)

0/8
(0%)

0/12
(0%)

1/12
(8.3%)

10/16
(62.5%)

22/22
(100%)

Table 75: Evidence profile: medicine versus surgery: management for disease limited to the distal ileum - patients from age 14 onward

RR9.17
(1.21to
69.69)

RR 0.09
(0.01to
1.36)

RR 0.04
(0.00 to
0.60)

681 more

per 1000

(from 18

more to
1000 more)

569 fewer

per 1000

(from 619
fewer to
225 more)

960 fewer
per 1000
(from 400
fewer to
1000
fewer)

VERY LOW

VERY LOW

MODERAT
E

1 Crosses default MID 1.25.

2 Crosses default MIDs at 0.75 and 1.25.
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Table 76: Time to recurrence — medical versus surgical management of disease of distal ileum

Study
Singh Ranger (2006)

240

Sayfan (2000)

254

Time to recurrence post medical treatment
NA

Not reported

Time to recurrence post surgery

Mean time to glucocorticosteroid-treated recurrence
20.1 months (5 to 61 months); mean surgery-free
period 14.6 months (11 to 21 months)

Not reported

Table 77: Recurrence rates for elective surgery of disease of the distal ileum after first resection — from 2000 onwards

Author

Baldassano, 2001
Cook, 2007*

Eshuis, 20107
Ng, 2009
Stocchi, 2008

Summary

267

NR = not reported

Sample size

39

37 (32 with follow-
up information)

children
55

99

56

247

Site

ileocaecal
NR

ileocaecal
ileocaecal
NR

Length of follow-
up in years
(median)

4.4

3.8

6.8

10.5

Overall Clinical Surgical Mucosal
recurrence recurrence recurrence recurrence
rate (%) rate (%) rate (%) rate

36 NR NR NR

NR NR 28 NR

NR 38 9 NR

NR 28 5 NR

52 NR 28.5 NR

Range Range Range NR

36-52 % 28-38% 5-28.5%
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Table 78: Time to recurrence — elective surgery of distal ileum - from 2000 onwards

Study
Baldassano (2001)*®
Cook (2007)"

Eshuis (2010)"

Ng (2009)**°

241

Scarpa (2007)

Stocchi (2008)
NR = not reported

267

Time to recurrence
Median recurrence free survival 3.94 years
NR

Kaplan Meir curve (follow-up time 84 months)
presented but median recurrence of two types of
surgery not estimable because there was more than
50% survival.

Study population included patients with varying
indications for surgery. At one year 28% of patients
had clinical recurrence; 5% of patients had surgical
recurrence.

NR
NR

Time to reoperation
NR

Median time to 2nd laparotomy 12 months (4 to 58
months)

Kaplan Meir curve (follow-up time 84 months)
presented but median recurrence of two types of
surgery not estimable because there was more than
50% survival.

Mean time to surgical relapse 11.8 months in 5% of
patients with surgical recurrence.

NR
NR

A123ing
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Evidence statements

In one paediatric observational study of eight cases refractory to medical treatment, there was a
significant increase in height velocity and a decrease in HBI scores after surgery. The mean weight
velocity change was 0.44 kg/month (SD 0.88) and this was not significant (p = 0.19).%** [VERY LOW
QUALITY]

In one observational study (n = 34), surgery was associated with:
o A decrease in hospital admissions (RR 9.17 [1.21 to 69.69])
o Weaning off glucocorticosteroid treatment (RR 0.09 [0.01 to 1.36])

o Improvement in quality of life compared with no change in the medically-treated patients (RR
0.04 [0.00 to 0.60]).°*° [LOW - VERY LOW QUALITY]

In four retrospective studies (n = 247) which followed patients from a median of 1 to 10 years,
surgical recurrence rates for disease of the distal ileum ranged between 5% and
28.5%."7%1%2°7[VERY LOW QUALITY]

In one retrospective study (n = 39)*® the overall median recurrence-free survival time was 3.94
years.[VERY LOW QUALITY]

In one retrospective paediatric study of five children® all the children were weaned off
glucocorticosteroid treatment following surgery and there was an average change in PCDAI score
from baseline pre-operative score of -42.5 at six months.[VERY LOW QUALITY]

Economic evidence

No published data were found and original modelling was not undertaken for this question.
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9.1.5 Linking evidence to recommendations

Table 79: Linking evidence to recommendations — distal ileal surgery

Clinical question

Recommendations

Relative values of different
outcomes

Trade off between clinical
benefits and harms

In adults and children diagnosed with Crohn’s disease limited to the
distal ileum what is the clinical and cost-effectiveness of surgical
resection compared with medical or nutritional treatments for
induction and maintenance of remission?

31. Consider surgery as an alternative to medical treatment early in
the course of the disease for people whose disease is limited to the
distal ileum, taking into account the following:

e benefits and risks of medical treatment and surgery

e risk of recurrence after surgeryI

e individual preferences and any personal or cultural considerations.
Record the person’s views in their notes.

32. Consider surgery early in the course of the disease or before or
early in puberty for children and young people whose disease is
limited to the distal ileum and who have:

¢ growth impairment despite optimal medical treatment and/or

e refractory disease.

Discuss treatment options within the multidisciplinary team and with
the person’s parent or carer and, if appropriate, the child or young
person.

| Appendix N contains observational data on recurrence rates after surgery.

Surgery has the capacity both to induce and maintain remission (for an
unpredictable length of time) via a single procedure.

In agreeing the key outcomes of interest prior to the evidence review,
the GDG felt it was particularly important to consider a number of
complications of surgery: for example, anastomotic dehiscence (which
tends to occur early); wound herniation; adhesion, short bowel
syndrome with multiple resections, obstruction; anaemia/B12
deficiency/bile salt malabsorption. Where these were found they were
reported.

In other respects, such as for induction and maintenance of remission,
the GDG considered similar parameters to those used to assess efficacy
of drug treatment — namely objective measures of remission such as
CDAI or HBI. The GDG noted a trend towards colonoscopy for
determining mucosal healing or endoscopic recurrence, but
acknowledged that this assessment of efficacy post surgery is not fully
validated and is not universally available within England and Wales.

Surgery can potentially provide many years of good health, but the
complications which develop cannot be addressed as easily as is the
case with medication, which can be stopped (although some of the
hazards of medication are not reversible). The GDG debated increased
risks associated with unplanned surgery and compared these with the
benefits of less aggressive surgical interventions and cancer risk that
may be ameliorated with surgery. However the evidence for these
considerations was not formally reviewed as part of this question.



Crohn's disease
Surgery

Economic considerations

Quality of evidence

Other considerations

Short-term costs are high with surgery (including in-patient stay,
surgeon, anaesthetist and theatre costs) and complications can be
expensive to treat. However, this needs to be weighed against relatively
lower drug and monitoring costs. No formal comparison between
surgery and medical treatment was found.

All the data presented were non-RCT observational.

There was considerable debate about possible effects of biologics on
the course of Crohn’s disease and patterns of surgery. High quality up-
to-date data are not currently available — most data are case series —
whereas the substantial recurrence rate following surgery will continue
to stand despite changes in surgical techniques such as laparoscopy.

The GDG agreed that the studies included for review should be
subgrouped into those that predated the introduction of biological
treatments and those that might reflect any change in the course of
Crohn’s disease since their advent. For details of studies predating the
year 2000, please see Appendix F:. Recurrence rate ranges for the two
subgroups are reported in Appendix O:. The GDG noted that the range
reported for the more recent analysis is narrower and considered a
narrower range to be more useful when discussing risks and benefits
with people with Crohn’s disease. Recurrence rate ranges should be
interpreted in the context of both background ranges of relapse rates
with medical treatment and no treatment at all. These rates are not
easily determined.

The GDG noted the small paediatric study which showed improved
height velocity after surgery, and the prospective cohort study showing
improved quality of life with surgery compared with a group managed
conservatively. These data are consistent with the experience of the
GDG. However, the absence of adequate control groups in these studies
inevitably raises the possibility of bias in the outcome measures, and
the GDG recognised the difficulty of drawing firm conclusions.

The GDG was aware of time commitments required to record in notes
discussions about choices between surgery or medical treatment and
resulting decisions, but felt this to be vital. The group agreed that
decisions should be based upon discussion about risks of recurrence on
medical treatment and with early surgery. The GDG felt that surgeons
would be best placed to inform people with Crohn’s disease about the
benefits and risks of the surgery. The GDG was aware of the fear of
surgery, and therefore considered “first-line” surgery (prior to a trial of
medical treatment) to be unlikely from the patient’s point of view.

Children

For surgery in children, the GDG agreed that timing of any surgery is
critical, both in relation to timing of puberty and to key stages in
education.

In generating the recommendation to consider surgery early in children
with Crohn’s disease limited to the distal ileum, the GDG wanted to be
clear that surgery should not be delayed as the opportunity for
remedial action for growth impairment may be lost when epiphyses
fuse around puberty. (Of particular relevance to children with Crohn’s
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Summary

disease, the GDG was aware of the association between
glucocorticosteroid treatment and early fusion of the epiphyses.)

The group did not wish the recommendation to ‘consider surgical
intervention’ early to be misinterpreted as an overly supportive stance
for surgery in children, but the GDG debated the implications of growth
impairment at length. The group acknowledged that failure to reach full
height potential may result from long-term drug therapy which may not
adequately have controlled the disease. They agreed that indications for
surgery include:

e Crohn’s disease-related growth impairment and failing medication or
o failing medication alone or

e growth impairment only, but as an indicator of refractory disease (i.e.
occult disease activity demonstrated by further investigation of the
child, for example, CRP or endoscopy)

When making a management decision, the GDG felt it important to
consider the views of children and their parents/carers about potential
adult height. A patient member of the GDG pointed out that people
with Crohn’s disease facing surgery find the risk of a resulting stoma to
be challenging. These concerns should be balanced with the
irreversibility of short stature.

Multidisciplinary team

If there is isolated distal ileal Crohn’s disease a multidisciplinary
approach was considered to be sensible, but the patient’s wishes should
be taken into account if they feel strongly either way and for any
number of reasons. Even in the absence of a multidisciplinary team
there should be discussion between gastroenterologist, surgeon and
patient.

Ongoing research

The GDG was aware of an ongoing Dutch study in which ileocolic
surgery is compared with infliximab therapy which may provide quality
of life data over twelve months. The GDG agreed that it would be
important to verify data from an UK effectiveness and cost perspective.
A research recommendation comparing long-term quality of life
outcomes with azathioprine maintenance, infliximab or surgery after a
second presentation of Crohn’s disease limited to the distal ileum was
drafted. For more information please see Appendix O:.

Based on the available evidence the GDG did not feel able to make a strong recommendation for
surgical or medical/nutritional management of disease limited to the distal ileum, but considered
that the best practice must include a patient-involved multidisciplinary approach.
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9.2

9.3

Recommendations

31.Consider surgery as an alternative to medical treatment early in the course of the disease for
people whose disease is limited to the distal ileum, taking into account the following:

o benefits and risks of medical treatment and surgery
¢ risk of recurrence after surgeryI
¢ individual preferences and any personal or cultural considerations.

Record the person’s views in their notes.

32.Consider surgery early in the course of the disease or before or early in puberty for children and
young people whose disease is limited to the distal ileum and who have:

e growth impairment despite optimal medical treatment and/or

o refractory disease.

Discuss treatment options within the multidisciplinary team and with the person’s parent or
carer and, if appropriate, the child or young person.

Research recommendation

4. What is the effect on quality of life of medical treatment (immunosuppressive or biological
therapy) compared with early surgery for Crohn's disease limited to the distal ileum?

Patients presenting for the first time with Crohn's disease limited to the distal ileum are usually
treated with medical therapy. When relapse occurs there is the option of further medical treatment,
including stepping up to a biological agent, or surgery in the form of a localised resection of the
diseased segment of intestine. Comparative studies reporting the long-term outcome of each of
these two management strategies are lacking. It is known that surgery is followed by recurrence in
many cases, with rates for clinical and surgical recurrence of 30% to 50% and 20% to 30%
respectively at five years. Reoperation rates rise to 30% to 60% at 10 years. Conversely, the majority
of patients with Crohn's disease treated medically will require surgery at some time during their
illness. During the period of continuing medical treatment, before a resection is performed, patients
may have a reduced quality of life due to disease activity, or side effects of therapy. The relative
merits of these two management strategies are unknown and there is a need to compare
prospectively medical and surgical treatment for Crohn's disease limited to the distal ileum. A
multicentre trial is currently in progress in Holland in which patients with Crohn's disease limited to
the distal ileum are randomised to treatment with a biological agent or laparoscopic surgical
resection at the point of failure of initial medical treatment. The study is asking an important
guestion but whatever the results, it will require verification by other studies. It is recommended
that a trial using a similar protocol be carried out in the UK, but that also considers the effectiveness
of azathioprine as a medical treatment option. This would have the advantages of 1) comparing the
results with those of the Dutch trial, 2) attempting to answer an important clinical question and 3)
establishing multicentre trials in inflammatory bowel disease in the UK.

| Appendix N contains observational data on recurrence rates after surgery.

255



=

O oo NO UL B

10

12
13

14
15
16
17
18
19
20
21
22
23
24

25
26
27
28

29

30
31

32
33
34
35

Crohn's disease
Surgery

9.4 Treatment of stricture in Crohn’s disease: surgical management

9.4.1

9.4.2

versus balloon dilation

Clinical introduction

Stricture formation is one of the pathological features of Crohn’s disease and results in intestinal
obstruction. This is a gradual process with acute obstruction being rare. Strictures may be long (over
5 cm) or short, they may be single or multiple and they may occur as part of the uninterrupted
natural history of the disease or after an initial surgical resection when, usually, they are located on
the proximal side of an anastomosis. The treatment of a symptomatic stricture is mechanical relief.
This can be achieved by surgical resection or by surgical manipulation of the stricture by
strictureplasty - transabdominal surgical intervention. The choice between these two options usually
depends on various factors including the length of the stricture, the number, and extent of any
previous resection(s), the rapidity with which recurrence had occurred and the possibility of further
resection producing short bowel syndrome.

Endoscopic dilation of strictures has been carried out for some years. These have mostly been at a
surgical anastomosis following an initial resection. Selected strictures amenable to possible dilation
include those less than two to three centimetres in length without tortuosity. There is a risk of
perforation of around 5% but, in selected cases, long-term surgery-free survival can be achieved in
up to 50% of patients.”** Improvements in instrumentation including the use of guide wires and
better-adapted colonoscopes have been made. At the present time, a patient with an anastomotic
stricture which may be suitable for dilation would reasonably have a trial of this treatment before
surgery, provided the facility for immediate operation is available in case perforation occurs. The
primary consideration for the GDG was what is the effectiveness of balloon dilation to either
postpone or avoid surgery? The GDG were interested to review the recurrence rate of strictures
amenable to dilation and which were considered to be successfully dilated at the time of surgery.

Developments in enteroscopy have rendered some strictures in the small intestine amenable to
dilation.®® However, this is an advancing field and more experience will be required before
comparison with any other surgical treatment is possible. A review of stricture management in the
small bowel is therefore not conducted within this guideline.

Clinical questions

In individuals diagnosed with Crohn’s disease what is the clinical and cost effectiveness of surgical
treatment of stricture compared with

e balloon dilation?
e balloon dilation plus intralesional glucocorticosteroid injections?
e conservative management?
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Clinical evidence

There were no RCTs which compared the efficacy, safety, quality of life and time to recurrence of
balloon dilation for stricture to surgical procedures for stricture. Observational data for these two
approaches to treating stricture in Crohn’s disease were extracted into separate tables for
comparison of outcomes. A minimum sample size of 20 was required for inclusion in this review. No
time restriction was applied. Site-specific outcomes were not included in any of the balloon dilation
study results reviewed. Only data from patients whose strictures were considered to have been
successfully dilated were extracted as this presupposes appropriate patient selection for the
procedure.

The summary results of 19 non-comparative observational studies of balloon dilation and 16 non-
comparative observational studies of surgery for stricture are presented in the adapted GRADE tables
below. Only one small paediatric study reporting change in PCDAI and weaning children off
glucocorticosteroid treatment was found. As the data was non-comparative no statistical analysis
could be conducted, and so a summary of the summed data is presented. Details of the individual
studies can be found in evidence tables (Appendix F:) which contain the relevant data for each study.
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Table 80: Evidence profile: balloon dilation

18

observational
studies

observational
studies

no serious
risk of
bias

no serious
risk of
bias

. 1
serious

. 1
serious

no serious
indirectness

no serious
indirectness

no serious
imprecision

no serious
imprecision

none

none

278

832

137/278
(49.3%)?

43/832
(5.2%)°

VERY LOW

VERY LOW

1 Wide range of follow-up period.

2 Note the results presented are a summation from a number of studies without any statistical comparative analysis.

Table 81: Evidence profile: surgery for stricture

e

oo

16

16

observational
studies

observational
studies

no serious
risk of
bias

no serious

risk of

bias

. 1
serious

. 1
serious

no serious
indirectness

no serious
indirectness

no serious
imprecision

no serious
imprecision

none

none

1565

1565

455/1565
(29.1%)?

210/1565
(13.4%)°

VERY LOW

VERY LOW

1 Wide range of follow-up period.
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Table 82: Surgery studies for stricture — in children

Study Study No of Median or Median* Site of surgery Early/late Weaned from Change in
period patients | mean age at or mean Jejunum/ Previous Duodenum Large complications glucocortico- PCDAI
surgery follow-up | jeym anastomosis bowel steroid
(mo) treatment
Oliva et al Mean age 16 Not Not Not Not 2
' 1987-1992 8 19 (3-55 t 83% NR
(1994)*°° (10-19) ( ) reported reported reported rezgr (haemorrhage) 0
Di Abriola et Mean age 16 .
al. (2003)66 N/A 5 (14-20) 22 (6-30) 5 0 0 0 0 100% -42.5

Table 83: Evidence profile: surgery for stricture in children

no serious
risk of
bias

observational
studies

. 1
serious

no serious
indirectness

no serious

. o none
Imprecision

13

2/13 (15.4%)

VERY LOW

1 Very small sample size.

A4a8insg

9Seasip s,uyou)n




1 9431

O 00 N Ol AW N

[
= O

IR
w N

[ o O )
N oo b

N B R
o O

21

22
23

9.4.4

Crohn's disease
Surgery

Evidence statements: balloon dilation versus surgery for treatment of stricture

Efficacy and safety

e In seven non-comparative observational studies of successful balloon dilation for treatment of

stricture

(n = 278)+82> 13174184238 +he rate of re-intervention by balloon dilation or surgery for

recurrencewas 49.7% (137/278).[VERY LOW QUALITY]

¢ In 16 non-comparative observational studies of surgery for stricture

16,33,34,67,86,96,112,134,181,215,235,250,262,282,283,307
1565)

(h= , reoperation for recurrence occurred in 23.4%

(455/1565) of patients.[VERY LOW QUALITY]

¢ In 18 non-comparative observational studies of successful balloon dilation for treatment of

stricture
4,28,29,51,64,88,92,95,129,131,174,175,184,189,234,266,278,291
(n=832)

(48/832).[VERY LOW QUALITY]

e In 16 non-comparative observational studies of surgery for stricture
(n - 1565)16,33,34,67,86,96,112,134,181,215,235,250,262,282,283,307

13% (210/1565)).[VERY LOW QUALITY]

e The time to recurrence data were too disparate to permit summary statement.
206

the rate of major complications was 5.2%

, the overall rate of major complications was

¢ In one paediatric non-comparative observational study of eight children™" there were two
complications, one paediatric non-comparative observational study of five children®® did not
report any complications.[VERY LOW QUALITY]

Economic evidence

No published data were found and original modelling was not undertaken for this question.
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Linking evidence to recommendations — management of stricture

Table 84: Linking evidence to recommendations — management of stricture

Relative values of different
outcomes

The GDG agreed that important outcomes when evaluating the
effectiveness of balloon dilation compared with surgery for stricture
were reoccurrence rates of symptomatic strictures necessitating repeat
procedures (including subsequent surgery and / or second balloon
dilation procedures) and time to reoccurrence. The GDG agreed these
outcomes should be considered relative to quality of life and safety
aspects including major complications such as perforation and severe
haemorrhage requiring transfusion.

Sites of balloon dilation and site specific outcomes for this procedure
were also of interest to the GDG — particularly whether there were
more complications or better outcomes for certain sites. None of the
papers found reported site specific outcomes for balloon dilation.

The GDG took account of trial data reporting surgery including resection
or strictureplasty and not just strictureplasty.

The GDG were interested to know whether any of the papers reported
stricture related malignancy. Again this was not reported in any of the
papers found.
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Trade off between benefits and
harms

The trade-offs between the success of either intervention (in terms of
repeated procedures and time to reoccurrence) compared with the
potential harms of perforation or major complications were of
particular interest to the GDG.

The GDG debated when balloon dilation is likely to be used.

Anatomical site is also important in assessing suitability. Factors include
whether the clinician can access the stricture, perceived risk of
perforation, whether there has already been a high reoccurrence rate of
stricture, subsequent need for surgery, and whether a single or multiple
strictures. The consensus opinion of the GDG was that strictures
generally regarded as being amenable to balloon dilation include those
that are short, single, anastomotic, straight and inflammatory (as
opposed to fibrotic/malignant).

The GDG noted the following rates based upon the observational data
found:

Balloon dilation for strictures:

e 88% success

e 50% re-intervention in successfully dilated
® 5% major complications

1/4 end up needing surgery

No reported deaths

Surgery for strictures:

e 23% re operation for recurrence

e 24% need for surgery

e Time to reoperation — variable

e 13% major complications

e 4/1565 x deaths.

For more information please see evidence tables in Appendix F:.

The GDG debated the different complication rates between the two
interventions. They noted that the complication rate is dependent upon
the time point at which is it reported. For surgery, approximately a third
of people will have operations for reoccurrence and hence there is an
added complication rate. For balloon dilation, if the complication rate is
estimated immediately after the procedure the rate may appear lower
than it actually is. The GDG noted the need to add the surgical
complications rate to a third of those patients and that approximately
half will have a re-balloon procedure and another quarter will have

surgery.

Stricture population differences were discussed by the GDG. The
consensus view was that most balloon interventions were on strictures
at an anastomosis, whereas most strictureplasties were small bowel
procedures. It was difficult for the GDG to make comparisons between
two interventions when used in differing stricture populations. The
group noted though that the reported data did not seem to support
their clinical practice experience.

The GDG highlighted that 24% of people undergoing balloon dilation
eventually required surgery. They also noted what they felt to be a fairly
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high complication rate of 5% with each balloon procedure together with
a 50% re-intervention in those with successfully dilated strictures.

This was traded off against the surgical complication rate of 13% (with
each surgical stricture procedure) and 29% re-operation for recurrence.

There was no data available to allow the GDG to assess how many years
of good quality life one could expect following each procedure.

The GDG also debated the possibility of carcinoma or lymphoma being
associated with a long-standing stricture and that clinicians should be
aware of this possibility as management for this would be substantially
different.

It is not possible to ascertain the relative cost-effectiveness of different
treatments for stricture without better quality evidence of
effectiveness.

There were no RCTs which compared balloon dilation for stricture to
surgical intervention for the outcomes of interest to the GDG. However
35 observational studies were available that reported outcomes for
Crohn’s disease stricture interventions; 19 papers reporting balloon
dilation and 16 papers reporting surgery. The observation studies were
graded as very low quality and only two of the papers were from a UK
perspective. The GDG were aware that balloon dilation tends to be
more commonly practised in the USA, Japan and some European
countries.

The GDG noted the limitations in the evidence. The observational
studies, whilst reporting differing types of stricture patients, did not
provide comparative data. There were no truly comparative studies to
enable the GDG to make a definitive recommendation about which
intervention is better. The GDG debated the difficulties of comparative
research in this area, for example, clinicians would not attempt to
balloon dilate a long stricture.

There was one small paediatric study reporting change in HBI (Singh
Ranger) and one adult study which looked at weaning people off
glucocorticosteroid treatment (Sayfan). The GDG agreed that the long-
term use of glucocorticosteroid treatment in children is unconventional.

The GDG noted one paper (Foster et al) reporting observational data (n
= 24) for balloon dilation with adjunctive glucocorticosteroid
intralesional injection at the time of the procedure. There was little
evidence that this was of benefit.

The GDG noted one small observational (n = 27) Swiss study reporting
that health related quality of life (HRQoL) was worse in the balloon
dilation group. However the GDG highlighted that whilst significantly
impaired in the balloon dilation patients this was versus both surgical
controls and healthy subjects. The GDG gave little credence to this
study given the limitations (Nguyen-Tang et al).

Balloon dilation was acknowledged by the GDG to be an advancing field.
At present balloon dilation is not widely practised in the UK. The GDG
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thought there was considerable variation across the UK in terms of
current practice and availability of balloon dilation. Despite balloon
dilation being available for some time and part of the armoury for
treating Crohn’s disease stricture it is more widely used on the
Continent.

However, expert surgical UK advice indicated that if the stricture was
amenable to balloon dilation this would generally be offered first in
centres where available and already used before advising resection.

Overall with the observational data available the GDG agreed that it
was not possible to compare the two interventions and to make a
reasoned judgement for or against a particular intervention.

The GDG agreed that referrals for strictures varied across the UK and
that combined multidisciplinary team decisions between the
gastroenterologist, surgeon and patient should be facilitated.

The GDG agreed that in discussion with the person with Crohn’s
disease, individual patient factors should be taken into consideration by
the surgeon and gastroenterology multidisciplinary team when deciding
the best course of action.

The GDG considered that it would be helpful for healthcare
professionals and people with Crohn’s disease to be aware of the
current observational data rates for intervention success, re-
intervention and complications to enable informed decision-making.

9.5 Recommendations

33.Consider balloon dilation particularly in people with a single stricture that is short, straight and
accessible by colonoscopy.

34.Discuss the benefits and risks of balloon dilation and surgical interventions for managing
strictures™ with:

the person with Crohn’s disease and/or their parent or carer, if appropriate and
a surgeon and

a gastroenterologist .

35.Take into account the following factors when assessing options for managing a stricture:

whether medical treatment has been optimised
the number and extent of previous resections
the rapidity of past recurrence (if appropriate)
the potential for further resections

the consequence of short bowel syndrome

the person’s preference, and how their lifestyle and cultural background might affect
management.
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36.Ensure that abdominal surgery is available for managing complications or failure of balloon
dilation.

9.6 Research recommendation

The GDG did not prioritise this area for future research.

m Appendix O contains observational data on stricture management.
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10.1 Monitoring for osteopenia and assessment of fracture risk

10.1.1

10.1.2

10.1.3

Clinical introduction

Osteopenia is the precursor to osteoporosis and the attendant risks associated with that condition.
Its frequency has been reported as between 3% and 77%. However, in a population-based study from
Limburg in the Netherlands male patients and those less than 18 years at diagnosis were more at risk
of low bone mass at the lumbar spine. The prevalence of osteoporosis in postmenopausal women
with Crohn’s disease was 29% compared with 3% in premenopausal patients (odds ratio: 12).>** In
another study, bone mineral density was negatively correlated with lifetime glucocorticosteroid
exposure, but not with previous bowel resection or current disease activity and fracture rate was not
correlated with the bone mineral density or lifetime glucocorticosteroid dose.?*® In children, low
bone mineral density has been associated with hypoalbuminemia, exposure to nasogastric tube
feeds, total parenteral nutrition, mercaptopurine, and glucocorticosteroid treatment.>*®

The lack of clear causality between osteopenia and fracture in patients with Crohn’s disease
encouraged the GDG to focus on issues which were of practical concern to patients and impacted on
daily life. Fractures are the clearest example of this. They do not need to be obviously symptomatic
at the time of their occurrence. For example recurrent silent vertebral fractures can lead to long-
term disability. However, in order to ensure early and effective treatment any predisposition to
osteoporosis needs to be identified early and so the GDG elected to pose the question:

“In adults and children diagnosed with Crohn’s disease, what is the clinical and cost effectiveness of
DEXA compared with no monitoring for changes in bone mineral density on patient outcomes
(fracture rate)?”

However, during the development of this guideline, the NICE clinical guideline on ‘Osteoporosis:
assessing the risk of fragility fracture’ **® in adults was developed. It identifies people at high risk of
fragility fracture, and includes most people with Crohn’s disease on the basis of glucocorticosteroid
exposure, low body mass index (BMI), or both. This work supersedes the question originally posed by
the GDG for people over 18 years. Readers are advised to refer to the NICE clinical guideline on
osteoporosis. The GDG was nevertheless aware of the lack of guidance for children and young adults
with Crohn’s disease. They were interested to review any data that might indicate that children and
young adults with Crohn’s disease should be monitored in the same way as adults, as per the
Osteoporosis Guideline. They therefore asked permission to change the question from the one

originally posed.

Clinical question

In children and young people with Crohn’s disease what is the risk of fracture?

Clinical evidence

This guidance cross refers to the NICE clinical guideline on ‘Osteoporosis: assessing the risk of fragility
fracture’ (June 2012)™°. However, the NICE guidance excludes young people under the age of 18.
Therefore, a systematic review was undertaken to evaluate the literature on risk of fracture in
children with Crohn’s disease. One recent case-control study'*’ was identified which assessed this
outcome in a paediatric population.
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Table 85: Evidence profile: fracture risk in children with Crohn’s disease
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1 10.1.3.1 Evidence statement — clinical

2 e In one large paediatric case control study (n = 2734)**’ there was no significant difference in any
3 fracture occurring in cases, versus controls (OR 0.8 [ 0.6 to 1.1]).[VERY LOW QUALITY].
4 10.1.4 Economic evidence

5 No published data were found and original modelling was not undertaken for this question.
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1 10.1.5 Linking evidence to recommendations

2 Table 86: Linking evidence to recommendations — monitoring for osteopenia in children and

3 young people

Clinical question

Recommendations

Relative values of different
outcomes

Trade off between benefits

and harms

Economic considerations

Quality of the evidence

In children and young adults diagnosed with Crohn’s disease, what is the
risk of fracture?

Refer to ‘Osteoporosis: assessing the risk of fragility fracture’ (NICE clinical
guideline 146) for recommendations on assessing the risk of fragility
fracture in adults. Crohn’s disease is a cause of secondary osteoporosis.

37. Do not routinely monitor for changes in bone mineral density in
children and young people.

38. Consider monitoring for changes in bone mineral density in children and
young people with risk factors, such as low body mass index (BMI), low
trauma fracture or continued or repeated glucocorticosteroid use.

The GDG was aware that the Osteoporosis Guideline Update for adults would
supersede any work done during development of this guideline. To support
any recommendation for monitoring children with Crohn’s disease for
changes in bone mineral density, the GDG was keen to review the most
stringent outcome measure - fracture risk.

Because no data were found indicating a best practice method for
monitoring for bone density changes in children, the GDG felt that it could
not specify a monitoring method. Hence an assessment of the balance of
benefit and harm was not possible.

To assess the cost-effectiveness of monitoring of bone mineral density would
require the specification of a treatment protocol and estimates of
effectiveness of treatment for specific population identified to be at risk, in
addition to estimates of diagnostic accuracy. These are difficult to estimate
for Crohn’s disease.

Only one case control study with 733 children matched to three controls, was
identified, and critically appraised (Kappelman, 2008).**° Participants were
identified using US administrative database. Glucocorticosteroid exposure
was measured using national drug codes and a sensitivity analysis conducted
to determine the effect of glucocorticosteroid treatment on fracture risk in
children. Children with Crohn’s disease and ulcerative colitis were analysed
separately.

Limitations to Kappelman data were noted:

o Fragility fracture and high impact fracture were not analysed separately
(considering that well children participate in high impact sports and
children who are unwell tend to be less exposed to trauma)

e Data relating to fractures in people on glucocorticosteroid treatment were
not subdivided into Crohn’s disease and ulcerative colitis (total IBD
population)

e Children and young people were defined in the study as those less than 20
(Mean age in the study was 15) — not exactly in line with formal definition
of less than 18 years, but the GDG did not consider this to be important.

Although the point estimate of the odds ratio (0.8) suggests that Crohn’s
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disease appears to be protective against fracture, when confidence intervals
are taken into account there is no statistically significant difference between
children with Crohn’s disease and n = 3287 controls i.e. children with Crohn’s
disease were not at greater risk of fracture.

In the absence of evidence the GDG were unable to make any paediatric
recommendations specifically pertaining to the use of fracture risk
assessment tools, monitoring or service provision implications.

Again in the absence of evidence the GDG agreed making a ‘consider’
recommendation for children based upon extrapolation from the adult
Osteoporosis guideline indicating what factors might put children with
Crohn’s disease at high risk for fracture (for example low body mass index or
repeated glucocorticosteroid use). The GDG agreed that decisions should be
considered based on the clinical picture, but did not wish to specify either
the method of monitoring or who would be best placed to manage the child
should treatment be required.

10.2 Recommendations

Refer to ‘Osteoporosis: assessing the risk of fragility fracture’ (NICE clinical guideline 146) for
recommendations on assessing the risk of fragility fracture in adults. Crohn’s disease is a cause
of secondary osteoporosis.

37.Do not routinely monitor for changes in bone mineral density in children and young people.

38.Consider monitoring for changes in bone mineral density in children and young people with risk
factors, such as low body mass index (BMI), low trauma fracture or continued or repeated

glucocorticosteroid use.

10.3 Research recommendation

The GDG did not prioritise any future research in this area.
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10.4 Early relapse

10.4.1

10.4.2

10.4.3

Clinical introduction

The concept that early detection of a relapse in Crohn’s disease would lead to earlier treatment and
therefore less severe and destructive disease is the basis for much of the long-term management of
this condition. It appeals to both patient and clinician. It introduces the hope that effective treatment
could alter the natural course of Crohn’s disease. With this in mind there has been an ongoing search
for indicators of an impending relapse. These have varied from a patient’s own assessment of how
they feel through to sophisticated monitoring of a range of inflammatory markers.

In order for such an approach to be effective it is essential that the marker changes significantly
ahead of clinical deterioration. In other words changes in such markers need to be predictors of a
clinical relapse rather than the consequence of it. For routine monitoring to be worthwhile these
changes need to precede clinical deterioration by months rather than weeks. In addition there needs
to be a clear level at which an abnormality is an effective predictor of disease relapse and there
should not be significant overlap with levels that can be recorded during remission. Finally if such
predictors of relapse can be identified they need to be of clinical value -they need to lead to
interventions which can be shown objectively through randomised controlled trials to prevent or
shorten disease relapse and to be reflected in a better quality of life for patients.

Clinical questions

Does predicting early relapse through monitoring
e Unintended weight loss

e CRP

e ESR

e MRI

e Calprotectin

e Colonoscopy/capsule endoscopy or

e Growth in children

compared with standard care, improve patient outcomes (quality of life, future surgery,
hospitalization)?

Clinical evidence

There were no Cochrane reviews or RCTs identified for this prognostic review. A systematic review of
the literature identified 11 cohort studies which met the inclusion criteria for this review. There were
no studies which addressed the use of unintended weight loss, MRI, colonoscopy, endoscopy or
growth in children for prediction of early relapse. Studies utilising faecal calprotectin (FC), CRP and
ESR in adults?’?%443997,103.142,149.281,306 31 q children®” for prediction of early relapse were reviewed.
These studies were prognositic in design and assessed asymptomatic patients who were then
followed to relapse.

The normal ranges for faecal calprotectin, erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) are presented below. Measurement methods for faecal calprotectin in the included
studies varied and all values are subject to laboratory specific variations.
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Ages 2-9 years <166
Ages 10-59 years <51
Ages > 60 <112
Upper limit of normal <50
Upper limit of normal <10
Low risk IBD relapse (Normal) <10
Average risk IBD relapse 10to 30
High risk IBD relapse >30

Ages 20 55 90 years
Men 12 14 19
Women 18 21 23
Neonatal to puberty 3to 13

For this prognostic review, time to event data, with multivariate analysis was extracted if possible.
Cut-off values determined by ROC curves constructed to predict risk in individual studies are
presented.

In this review the prognostic factor is a dichotomous variable and the outcome is time-to-
event/dichotomous. The results (OR/RR/HR) describe the effect on the outcome of the presence
compared with the absence of the prognostic factor. Presence versus absence means above versus
below the threshold. The forest plots presented in Appendix G: show that when the odds ratio,
relative risk or hazard ratio is greater than 1, values above the threshold predict relapse, and when
below 1, values above the threshold predict protection against relapse.
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Table 87: Faecal calprotectin, CRP and ESR as predictors of early relapse — evidence profile

Quality assessment Quality
Study design Total oy - c S StudyID Number Cut-off points HR/OR/RR (95% Cl) Quality
number o § § ke "E of
of g 2 g g LY patients
patients ] £ & 2%
& £ £ E 88
Faecal calprotectin
5 prospective 316 . Low
cohort studies Dinca 2008 65 > 130 mg/kg OR 2.3 (0.21 to 25.68)
Garcia-Sanchez 66 > 200 mcg/kg OR 4.35(1.15 to 16.49)
Gisbert 2009 89 > 150 mcg/kg OR 4.22 (1.82 to 9.80)
_ Kallel 2010 53 > 340 mcg/kg OR 7.10(1.22 to 41.43)
k=3 [J] [J] (] [J]
-‘D:D [ [ C C
= S S S 2 Tibble2010 43 > 500 mcg/kg OR 10.80 (2.53 to 46.08)
CRP levels
4 prospective 388 Low
cophortpl Bitto 2008 101 >10 mg/L HR 1.51 (1.15 to 1.98)
restrospective Kallel 2010 53 >6 mg/L OR 5.10 (0.50 to 52.58)
(Kurer 2007)
Consigny 2006 71 >20 mg/L RR 10.49 (0.33 to 330.15)
— Dinca 2008 65 > 6 mg/L OR 0.64 (0.07 to 6.13)
=) (0] (0] (] [J]
'ucn c c c c
:E 2 2 § § Kurel' 2007 98 “Raised" VS “norma|" RR 084 (050 to 141)
ESR
Prospective 71 . . Low
cohort = ) ) ) ) Consigny 2006 71 > 15 mm/H RR 6.1 (1.9t018.9)
) S5 & & &
T 2 2 2 2

1 All studies have high risk of bias, which include selection bias (not recruiting consecutive or random patients)27,44,149,297, high risk of bias for reporting of key confounders such as not
considering all possible confounders, not stating clearly which confounders have been included, inadequate or unclear reporting confounder measurement, analysis method and covariates.
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Evidence statements — clinical

e Ina summary of five studies (n = 327)°19*12281.297 f3ac3]| calprotectin appears to be effective for
assessing risk of relapse in Crohn’s disease. One study (n = 65)>° showed no effect. Each study
used different thresholds for prediction of relapse.[LOW QUALITY]

e Inone study (n = 65)°° CRP appears to be effective for assessing risk of relapse in Crohn’s disease.
A summary of three studies (n = 225)*"**'**> showed no effect. Each study used different
thresholds for prediction of relapse.[LOW QUALITY]

e Inone study (n = 71)* ESR appears to be effective for assessing risk of relapse in Crohn’s disease.
One study (n = 65)* showed no effect. Each study used different thresholds for prediction of
relapse.[LOW QUALITY]

Economic evidence
No published data were found and original modelling was not undertaken for this question.
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1 10.4.6 Linking evidence to recommendations

2 Table 88: Linking evidence to recommendations — monitoring for early relapse

Clinical question

Recommendation

Relative values of different
outcomes

Trade off between benefits
and harms

Economic considerations

Does predicting early relapse through monitoring
o Unintended weight loss

e CRP

e ESR

e MRI

e Calprotectin

e Colonoscopy or capsule endoscopy

e Growth in children

compared with standard care, improve patient outcomes (quality of life,
future surgery, hospitalization)?

None made.

The GDG wished to gather any evidence that might support the use of any of
a list of alternative monitoring methods. The GDG felt that in order to be able
to recommend monitoring for relapse, any test would need to demonstrate
the ability to predict a relapse at a time period sufficiently early enough for
action to be taken to avoid symptomatic relapse. Review of the literature
revealed no studies pertaining to unintended weight loss, MRI,
colonoscopy/capsule endoscopy or growth in children as predictors of
relapse in Crohn’s disease. In addition, thresholds associated with high
relapse risk for any of the tests listed above, were not universally defined in
the literature.

There was wide variation in threshold levels and the outcomes reported
thereby making it very difficult for the GDG to compare data. The

GDG made the following points:

e The timing of faecal calprotectin assay is important in interpreting the
results. If faecal calprotectin was assessed immediately after an
exacerbation, it would have different implications to if it was assessed at
random time-points, for example at routine follow-ups. All patients in the
studies reviewed were initially assessed in an asymptomatic state, after
they had been in remission for at least one month.

e |tis important to highlight that this question considers the potential of a
test to predict relapse before people become symptomatic, rather than
looking at the tests to assess their value in confirming a relapse, which is
symptomatic.

e Even if there is a test that can predict relapse before symptoms occur, that
the best course of action based upon this information is as yet
undemonstrated i.e. to treat or not treat, and if so, with what?

The GDG did not consider the process of having a blood test to cause
substantial harm. The GDG did consider whether a false positive test
predictive of relapse might expose people to unnecessary harm should they
be unnecessarily treated. As neither “accepted management” for this
situation yet been agreed, nor was this the question posed, the GDG could
not make an informed assessment of this issue.

To assess the cost-effectiveness of monitoring of early relapse would require
the specification of a treatment protocol and estimates of effectiveness of
treatment for specific population identified to be at risk, in addition to
estimates of diagnostic accuracy. The GDG was not aware of any trials that
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have evaluated the effects of early treatment.

If monitoring for early relapse is found to be effective then it is possible that
monitoring could be a more cost-effective strategy than maintenance
therapy.

A prognostic approach using cohort studies was undertaken. Cox regression
analysis is considered the best way to analyse prognostic data, but this was
not always available in the studies identified.

Studies reviewed used ROC intersection of optimal specificity and sensitivity
curves to determine the threshold of a given test to potentially indicate a
high relapse risk. Studies were found reporting these thresholds for faecal
calprotectin, ESR and CRP.

In order to compare the value of each heterogeneous test in predicting
relapse, the standard error for each study was calculated. Each of these
common measures of each statistic was put into a non-pooled forest plot.

Results:

e Faecal calprotectin appeared to predict potential relapse, but the data did
not indicate when or how often the test should be done. The GDG felt this
to significantly limit the value of this monitoring approach and
acknowledged that future research in this area would be useful. They did
not however prioritise it for a research recommendation.

e The GDG considered the CRP data to be less convincing, with two results
crossing the line of no effect. The GDG considered CRP possibly to be
helpful but on the basis of the above results and without more robust data
it was difficult to draw a firm conclusion.

e Two studies looking at ESR had directly conflicting results. Therefore the
GDG did not consider ESR to be helpful in predicting relapse.

The GDG looked for data which might provide evidence for the intervals at
which patients should be assessed in order to predict relaps, prior to
symptomatic presentation. This information could not be extracted from the
available data. Given the paucity and low quality of the evidence, the GDG
were unable to make a recommendation. Whilst the GDG acknowledged
there was limited evidence currently available, the GDG did not give high
priority to a future research recommendation in this area.

The GDG sought the views of the patient members of the GDG and noted the
comment “If you can predict you are heading towards a flare-up, and
something can be done to minimise or avert it, that would be a huge benefit
and, however, that “Colonoscopy is as bad as the disease”. They noted that
patients may not accept frequent ongoing monitoring of this relatively
invasive nature (as opposed to follow-up endoscopy/colonoscopy after
surgery or biological treatments which are “once-off” investigations checking
for endoscopic recurrence or mucosal healing respectively). In any event, the
literature was searched, and no evidence found for the capsule
endoscopy/colonoscopic monitoring element of the question.

”

The GDG felt it important to stress that even if a test could predict relapse
before symptoms occur, best practice in responding to this information is as
yet undetermined i.e. treat/do not treat, and if so, with what? Changes in
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outcomes have not yet been proven.

10.5 Recommendation and research recommendation

Whilst the GDG did not feel there was enough evidence to make a recommendation they also did not
designate high priority to future research in this area because they believed there to be ongoing
commercial interests in the assessment of a range of biomarkers in this field.
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11 Patient information and support

11.1 Clinical introduction

The effects of Crohn’s disease on an individual are diverse. In addition to its physical impact there
can be emotional, psychological, spiritual and social consequences. Information giving is one aspect
of support that may help an individual address issues such as diagnosis, low mood, tiredness and
coping skills, quality of life, effects on family and friends, relationships, education, work and social
difficulties. In 1983 a study from South Wales had identified these needs.?*® It subsequently became
clear that these concerns were common throughout much of Europe™*’**®® and were also true for
the parents of children with the condition.®*Work from Leeds in the 1990s showed that more than
80% of patients wanted more information about their disease.™" In a subsequent study from Austria
low information levels about Crohn’s disease were linked with greater concerns.'® It is important
that they are recognised and additional support is given.

The NICE document “Patient Experience in adult NHS Services (NICE clinical guidance 138)” highlights
the need to treat people as individuals and to tailor their care accordingly.™! Points emphasized
include the person having timely and appropriate access to the relevant healthcare professional at
point of need. People with Crohn’s disease need ongoing access to a multidisciplinary team (MDT).
Each member of the MDT plays an important role in the management and support of people with
Crohn’s disease. Regular team meetings can be used to identify people with complex needs and
ensure the appropriate healthcare professionals become involved. This should also include
radiologists and pathologists as well as physicians and surgeons.

The IBD Standards Group recommends rapid access to specialist advice and care which is generally
provided by IBD Specialist Nurses™. This may include a telephone advice and support service,
ensuring prompt and appropriate care.'®” Specialist Pharmacists are increasingly providing patient-
centred care, particularly where immunosuppression and biological treatments are used. Dietitians
are also important members of the MDT and provide nutritional assessment, advice and support for
persons throughout their disease process.

Access to psychologists and counsellors is important for a range of problems and people with Crohn’s
disease may benefit from their input at various stages of their disease. Improved access to these
services has been recommended by the IBD Standards Group and the British Society of
Gastroenterology. The effectiveness of their role, however, awaits rigorous evaluation.

There is a particular aspect of information and support that requires special mention because of its
unambiguous effect on people with Crohn’s disease. In 1984 smoking was shown to increase the risk
of developing Crohn’s disease almost five-fold.?®" It soon became clear that heavy and prolonged
smoking was associated with a worse outcome™ and that it was an independent predictor of
recurrence following surgery.*® Counselling and smoking intervention programmes led to a more
benign course for the disease’’. However, despite these benefits, response rates can be
disappointing - although in line with general smoking cessation programmes.**® Nevertheless
patients with Crohn’s disease who smoke should be actively encouraged to give up the habit and be
directed towards appropriate services and support as identified in other NICE guidance:

e Smoking cessation services. NICE public health guidance 10 (2008).
www.nice.org.uk/guidance/PH10

e Varenicline for smoking cessation. NICE technology appraisal guidance 123 (2007).
www.nice.org.uk/guidance/TA123

e Brief interventions and referral for smoking cessation. NICE public health guidance 1 (2006).
www.nice.org.uk/guidance/PH1
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In addition to this information, however, the GDG wished to review any data that could help inform
what information people with Crohn’s disease actually want. The GDG was also interested to
determine whether the information needs of children and young people (and their carers) differ from
those of adults. To this end, a specific search for the population of children and young people was
completed and results are presented separately.

Patient vignette 1

Patient vignette 2

Patient vignette 3

Patient vignette 4
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11.2 Clinical questions

What are the primary information needs of adults with Crohn’s disease in the UK?

What are the primary information needs of children and young people with Crohn’s disease in the
uk?

11.3 Clinical evidence

A literature search was conducted for studies that reported information needs identified by people
with Crohn’s disease. No study design filter, geographical location or time limit was placed on the
literature search, and there were no limitations on sample size. Five patient surveys*%’177,204218
were identified which addressed the question and were included in the review. Information from the
studies was further synthesised into themes and has been summarised in a modified clinical evidence
profile and evidence statements. The included studies were critically appraised using the appropriate
checklist as specified in The Guidelines Manual.*®’

No paediatric papers were identified which addressed the question specifically. However a GDG
member suggested that the group review two papers, Richardson et al 2001*** and Griffiths 1999'*°
to consider quality of life issues identified by children which might influence information-giving in
this population.
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Table 89:

No. of studies and
study design

1 study
218

Questionnaire

1 study
177

Questionnaire

1 study
171

Study sample in
the studies

n=73CD
patients

n=175CD
patients and 93
nurses with CD

n=50

Information needs of adults with Crohn’s disease

Themes emerged

[Clarification: not all participants reported in the study sample had contributed

to the themes]

Theme: Information needs

The number of patients wanting more information about Crohn’s disease in

general: 64 (88%).
The top five information needs of CD patients (%):
Cause of CD (77%)
Treatment (53%)
Side effects of treatment (47%)
Diet (45%)
Systemic complications (44%)

Inadequate information as assessed by Welsh patients (WP) and nurses (N) with

CD:
Prognosis [72% WP; 68% N]

Risk to family members [54% WP; 30% N]
Complications of disease [47% WP; 21% N]
Drug treatment [28% WP; 21% N]

Surgical treatment [27% WP; 30% N]
Symptoms [25% WP; 26% N]
Investigations [23% WP; 15% N]

Medical examination of the patient [17% WP; 11% N]

Additional information requested by Welsh patients (WP) and nurses (N)with CD:

Risk of cancer [75% WP; 70% N]

Effect of disease on sexual activity and pregnancy [58% WP; 70% N]
Effect of disease on eligibility for life insurance [58% WP; 70% N]

Eligibility for disability allowances [63% WP; 60% N]
Information requested by patients with CD
High priority:

Causes of disease

Other

Study Indirectness considerations

limitations (Transferability)

Low quality — subjective data

No report of questionnaire development, testing for
reliability and validity, data entry

Response rate not clearly stated (?100%)
Closed questions
Transferable to population

Overall comments
Low quality — subjective data

No report of questionnaire development, testing for
reliability and validity, data entry.

Closed questions
Transferable to population

Overall comments
Low quality — subjective data
No report of questionnaire development, testing for
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No. of studies and
study design

Questionnaire

1 study
204

Written response to an
open-ended question

1 study
40

Questionnaire

Study sample in
the studies

n =60 CD
patients

n=115

Themes emerged

[Clarification: not all participants reported in the study sample had contributed

to the themes]
Diet
Symptoms

Long-term evolution (prognosis)

New treatments and drugs
Therapy
Medium priority:
Psychology
Investigations
Surgery

Risks from therapy and investigations

Cancer
Consequences on work

The top five information needs of CD patients (%):

Prognosis (17)
Cancer (17)
Medications (10)
Surgery (10)
Miscellaneous (10)

Areas in which patients lacked information:
Causes of disease (65 patients)

Potential outcome of disease (60 patients)
Complications that may arise (58 patients)
Management of disease (24 patients)

Need for surgical procedure (19 patients)

Possibility of transmission to offspring or contagion (36 patients)

Other

Study Indirectness considerations

limitations (Transferability)
reliability and validity, data entry. Arbitrary cut-off
points applied.
Closed questions
Transferable to population

Overall comments
Low quality - subjective data
No report of data analysis
Transferable to population

Overall comments
Low quality — subjective data

No report of questionnaire development, testing for
reliability and validity, data entry

Closed questions
Transferable to population
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Table 90: Concerns of children with IBD

No. of studies and
study design

1 study

Griffiths et al, 1999™"°

1 study

Richardson et al,
2001*%

Study sample in
the studies

n =87 CD
patients; 30 UC
patients

Ages 12 or less
20 CD, 6 UC.
Ages 13 to 17
years 66 CD, 25
ucC.

n=47CD
patients and 6
patients with
uc

Ages <12 1UC
and 13 CD; age
> 13 years 5 UC
and 34 CD

Themes emerged

[Clarification: not all participants reported in the study sample had contributed

to the themes]

Theme: Top ten concerns of children with IBD

Feeling bother by having to take medications
Feeling worried about possible flare-up
Feeling upset that IBD is a lifelong thing
Being concerned about weight
Feeling worried about health problems you might have in future
Being bothered about height
Feeling bothered about stomach pain or cramps
Feeling you have to give up doing things because of IBD
Feeling that you don’t have energy to do the things you want
Feeling that it is unfair that you have IBD
Top ten concerns of children in UK with IBD CD:
Feeling worried about the possibility of flare-up
Feeling upset the IBD is life long
Feeling that it is unfair that you have IBD
Concern about weight
Concern about way you look because of IBD
Feeling worried about needing surgery
Stomach pains or cramps
Feeling worried about health problems you might have in the future
Feeling angry that you have IBD

Feeling bothered that there don’t seem to be good treatments for IBD

Other

Indirectness considerations

(Transferability)

Study
limitations

Low quality — subjective data

Questionnaire developed in conjunction with the
adult IBDQ and paediatric interviews but not yet
tested for reliability or validity

List of concerns represent a ranking by importance of
interview results

Low quality — subjective data

No report of questionnaire development, testing for
reliability and validity, data entry

Appears to be closed questions
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Evidence statements - clinical

Information needs of patients based on five low quality surveys (n = 473)

#0LTLA77.200218 of individuals

with Crohn’s disease:

In two low-quality studies the concerns of children with IBD (n = 134 with CD and 36 with UC

Therapy/management®!7%177,204.218

. 40,171,177,204
Prognosis®®!’477%

40,171,177,204

Surgery

Ca nCer_17l,177,204

Causes (aetiology)*®*’*2®

Complications*®””*'8

Transmission*®*”’

Sym pt0m5171'177

Investigation’*"’

Dietl7l,218

New treatment and drugs'’*
Medical examination®’”’
Effect on work”*

Sexual activity and pregnancy®’”’
Life insurance'”’

Disability insurance'”’

Side effects**®

)116,225
were identified:

Feeling bother by having to take medications

Feeling worried about possible flare-up

Feeling upset that IBD is a lifelong thing

Being concerned about weight

Feeling worried about health problems you might have in future
Being bothered about height

Feeling bothered about stomach pain or cramps

Feeling you have to give up doing things because of IBD

Feeling that you don’t have energy to do the things you want
Feeling that it is unfair that you have IBD

Concern about way you look because of IBD

Feeling worried about needing surgery

Feeling angry that you have IBD

Economic evidence

No published data were found and original modelling was not undertaken for this question.

284



Crohn's disease
Patient information and support

1 11.5 Linking evidence to recommendations

2 Table 91: Linking evidence to recommendations — patient information and support: adults

Relative values of different  Much patient information is applicable to any patient. Moreover, much

outcomes information relating to a chronic iliness is applicable to many people with a
different, but nevertheless long-term chronic conditions. The GDG was
particularly interested to know what information people with Crohn’s
disease (specifically) requested. They gave more credibility to well-designed
qualitative studies in a Crohn’s disease population and which were
methodologically rigorous.

They agreed that key information requirements specific to people with
Crohn’s disease included cancer risk, surgery, sexual issues and pregnancy.

Trade off between benefits The GDG was aware of some evidence that information may on occasion
and harms have a negative impact on outcomes. However this was not formally
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Economic considerations

Quality of the evidence

Other considerations

assessed as part of this review. Given this caution, the GDG felt that it was
important for healthcare professionals to take into account their knowledge
of the person with Crohn’s disease and their preferences.

The GDG commented that services would need to be configured taking
account of the time and expertise required to collate and offer this
information.

A broad search was done to identify qualitative studies with no limitations on
dates, study filters, population or sample size. Studies considering patients’
requests for information were sifted and ordered. The GDG debated the
following with relation to the quality of the data:

e differing comparisons were made between the studies — some stated what
information patients wanted, and others stated what information they
considered to be inadequate

e some studies considered what information patients needed, but did not
specify what information these patients had had prior to the study (i.e.
lacked historical information)

e questionnaires and surveys are tools and frequently employed closed
question style i.e. patients choose from a list of topics (biased as the topics
are pre-selected) rather than open-ended questions which are information
generating.

In view of the applicability to all patients of certain information readers
should refer to “Patient experience in adult NHS services (NICE clinical
guidance 138)” and Medicines Adherence NICE clinical guideline 76). In
addition the GDG discussed information available from local support groups
and from other sources such as the Internet (NHS choices) as well as the
need to make patients aware of members of the multidisciplinary team and
relevant contact details. The GDG noted that these aspects were covered by
Patient Experience CG138.

The patient representatives of the GDG noted that patients needed different
information at different times, but that it is difficult to predict who needs
what, when. They felt that information should be:

e action-based (that is, if this happens, do that, or call this person) and

e sign-posted to reliable and accurate information on a broad range of
subjects (there was agreement that the list presented in review was
considered to be comprehensive) and that this should be frequently
reinforced.

The GDG noted that most of these points were covered by Patient
Experience CG138.

The group agreed the need for a Crohn’s disease research recommendation
for information needs using a qualitative paradigm. The GDG noted the
current evidence base in this area to be predominately surveys, interviews,
guestionnaires (e.g. tools).

The GDG debated the need for local protocols around patient information
and concluded that this guideline and the resultant recommendations would
meet this need.
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Table 92: Linking evidence to recommendations — patient information and support: children and

young people
Clinical question

Recommendations

Relative values of different
outcomes

Trade off between benefits
and harms

Economic considerations

Quality of the evidence

Other considerations

What are the primary information needs of children and young people with
Crohn’s disease?

43. Offer adults, children and young people, and/or their parents or carers
age-appropriate multidisciplinary support to deal with any concerns about
the disease and its treatment, including concerns about body image, living
with a chronic illness, and attending school and higher education.

The GDG noted focus group data pertaining to children’s information
needs."®** In the absence of higher quality evidence, the GDG was
interested in the qualitative results.

The GDG was aware of some evidence that information may on occasion
have a negative impact on outcomes. However this was not formally
assessed as part of this review. Given this caution, the GDG felt that it was
important for healthcare professionals to take into account their knowledge
of the person with Crohn’s disease and their preferences.

The GDG commented that services would need to be configured taking
account of the time and expertise required to collate and offer this
information.

Two focus group reports of low quality, including both paediatric and
adolescent populations with Crohn’s disease were reviewed.

Children’s concerns were found to be similar to those of adults, but perhaps
were more focussed on body image. The data provided an indication of the
support children and young people need. The GDG noted that although many
children and young people have similar body issues, these concerns could be
exacerbated by their Crohn’s disease.

The GDG emphasized:

e the importance of a healthcare professional, for example an IBD nurse in
liaising with schools and providing information regarding the non-infective
nature of the diarrhoea associated with Crohn’s disease

e that ‘support’ should not be interpreted within a narrow sense, for
example only psychological support. Support should be broad-based and
offered by those whom are best placed at the time to meet the needs of
adults, children, and also the parents/carers of children with Crohn’s
disease

e that information and support, and indeed treatment, should be provided in
an environment appropriate to the age of the person with Crohn’s disease

e the existence of transition guidance for young people becoming adults:
Transition: getting it right for young people: Improving the transition of
young people with long term conditions (available at
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/Publicati
onsPolicyAndGuidance/Browsable/DH_4132944) considers the relevant
principles.

e the challenge associated with balancing the rights of the child,
confidentiality and acting within the best interests of the child. The reader
is referred to the introductory section for children and young people,
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section 1.5.

11.6 Recommendations

39.Ensure that information and advice about Crohn's disease:
e is age appropriate
o is of the appropriate cognitive and literacy level, and

e meets the cultural and linguistic needs of the local community.

40.Discuss the possible nature, frequency and severity of side effects of drug treatment" with
people with Crohn’s disease, and/or their parents or carers if appropriate.

41.Give all people with Crohn’s disease, and/or their parents or carers if appropriate, information,
advice and support in line with published NICE guidance on:

¢ smoking cessation

e patient experience

¢ maedicines adherence
o fertility.

See ‘Relationships between the guideline and other NICE guidance’ section 2.6.

42 Give people with Crohn’s disease, and/or their parents or carers if appropriate, additional
information on the following when appropriate:

e possible delay of growth and puberty in children and young people

¢ diet and nutrition

o fertility and sexual relationships

e prognosis

¢ side effects of their treatment

e cancer risk

e surgery

e care of young people in transition between paediatric and adult services
e contact details for support groups.

43.0ffer adults, children and young people, and/or their parents or carers, age-appropriate
multidisciplinary support to deal with any concerns about the disease and its treatment,
including concerns about body image, living with a chronic illness, and attending school and
higher education.

n Appendices L and M contain observational data on adverse events associated with 5-ASA treatment and
immunosuppressives
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11.7 Research recommendation

5. What are the information needs of people with Crohn’s disease, as defined by people with the
condition, and can education and support based on these needs lead to better clinical and
quality-of-life outcomes?

Crohn’s disease is a life-long condition which continues to have a significant impact on all aspects of
life. The development of an educational and support program could lead to significant reductions in
the cost of treatment and the social impact of the disease. Further research should be undertaken to
determine the information and support needs of people with Crohn’s disease. It should use
qualitative techniques to identify the concerns of people with the condition and how they should be
best addressed. Delphi techniques would ensure that the professional understanding of these needs
was appropriate. From this work a randomised controlled trial would be designed to investigate the
impact of a patient-originated program on health outcomes including frequency of relapse and need
for surgery as well as quality of life issues.
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12 Conception and pregnancy

Introduction

The scope remit included “Consideration will be given to specific needs, if any, in pregnancy and
females of child-bearing potential.” Therefore the specific needs of pregnant women and females of
child-bearing potential were considered by the GDG. With the peak occurrence of Crohn’s disease in
people during reproductive years, 25% of people with Crohn’s disease conceive after the diagnosis is
made. Issues relating to fertility, pregnancy, delivery and breast-feeding are therefore important
concerns for people with Crohn’s disease and clinicians involved in their care. Advice and information
may be required at a number of different times during an individual’s course and evidence to support
such discussions was felt to be important by the GDG. The inevitable lack of randomized-controlled
trial data in women in pregnancy meant that the GDG had to make recommendations based on more
descriptive systematic and narrative reviews.

The GDG felt it was important that clinicians are aware of the following special considerations

relating to this population group:

e There is an acknowledged effect on fertility in women with Crohn’s disease, which may be
multifactorial.

e Prior to a planned pregnancy, advice may be offered to prospective mothers relating to timing of
the pregnancy in relation to disease activity, nutrition, dietary or vitamin supplements, risks of the
offspring developing Crohn's disease and the range of courses the condition may take during the
pregnancy.

e The GDG also sought evidence that would help healthcare professionals advising women about
potential benefits of the medication in terms of treating or preventing active disease, the effect of
Crohn’s disease and their medication on pregnancy outcomes, such as spontaneous abortion,
stillbirths, occurrence of congenital abnormalities, low birth weight and preterm delivery.

e The effect of the disease on the choices for delivery available to women with Crohn’s disease also
needs consideration, especially in those with perianal Crohn’s disease. This should be discussed
with the obstetric team.

e Drug treatment is an important part of the management of Crohn’s disease and the GDG
specifically considered the implications of their recommendations for treatment during pregnancy
and for breast-feeding mothers. The potential risks from medications need to be balanced with
the consequences of continued active disease affecting pregnancy outcomes.

o Aminosalicylates, conventional glucocorticosteroids, budesonide, azathioprine and
mercaptopurine may all be considered during pregnancy and breast-feeding, but potential
risks should be understood by clinicians and patients.

o Methotrexate is of well documented teratogenicity. Methotrexate should be avoided and the
BNF consulted. Advice may also be needed for potential fathers taking the drug.

o Interpretation of studies estimating such risks needs care. Risks may be small and therefore
not apparent in series of relatively small size, and apparent risks need to be set against the
background population risk for adverse outcomes of pregnancy.
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12.2 Clinical evidence

12.2.1

12.2.2

12.2.3

12.24

A full literature search was undertaken. Systematic and narrative reviews of fertility and pregnancy in
Crohn’s disease were identified and reviewed.

Fertility

Infertility rates in women with inactive CD are similar to those of the general population, 8% to 10%
percent.’”" In Crohn’s disease, women with active inflammation have reduced fertility by several
mechanisms, depending on site of inflammation. Active inflammation or previous surgical
intervention, especially in the distal ileum, causes scarring of fallopian tubes and ovaries.”***’® Less
direct effects, including poor nutrition and systemic inflammation could also play a more important
role.”®® Pelvic surgery is negatively associated with fertility in women with Crohn’s disease compared
with those who had medical therapy only.'®

Infertility rates in men were more difficult to assess. Sulfasalazine causes oligospermia. Increased
disease activity and poor nutritional status (zinc deficiency in 70% of men with Crohn’s disease) may
also contribute to male infertility.

Effect of Crohn’s disease on pregnancy outcome

One recent study by Cornish et al**'** showed that women with Crohn’s disease are almost three

times more likely than participants without Crohn’s disease to have a low birth weight (LBW) infant
(people with Crohn’s disease vs. control (OR): LBW 2.82 [1.42 to 5.60]). They were twice as likely to
deliver prematurely (1.97 [1.36 to 2.87]).

A population based cohort study by Dominitz et al (155 people with Crohn’s disease and 1308
controls)’”® showed higher rates of preterm delivery, low birth weight and small for gestational age
infants in women with Crohn’s disease compared with controls.

With regard to disease state, during the past decade new findings have revealed that normal
pregnancy outcomes can be achieved when a woman with Crohn’s disease enters the pregnancy in
remission.”*

Effect of pregnancy on Crohn’s disease

The risk of flaring during pregnancy is the same as if the person is not pregnant — approximately 34%
at one year.'®

Drugs in pregnancy

Drug use must be tempered by the knowledge that unforeseen long-term consequences of a
medication, such as clear-cell vaginal or cervical cancer that developed in the daughters of women
who were treated with diethylstilbesterol (DES) during pregnancy can rarely occur and require future
monitoring of the offspring to detect.*®> Readers should refer to the latest version of the BNF for
current advice on prescribing of drugs during pregnancy and breastfeeding, as well as prior to
conception.

12.3 Economic evidence

No published data were found and original modelling was not undertaken for this question.
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1 12.4 Linking evidence to recommendations

2 Table 93: Linking evidence to recommendations — preconception and- pregnancy

Scope special population

Recommendations

Quality of the evidence

Other considerations

Consideration will be given to specific needs, if any, in pregnancy or
females of child-bearing potential.

44. Give information about the possible effects of Crohn's disease on
pregnancy, including the potential risks and benefits of medical treatment
and the possible effects of the Crohn’s disease on fertility.

45. Ensure effective communication and information-sharing across
specialties (for example, primary care, obstetrics and gastroenterology) in
the care of pregnant women with Crohn's disease.

The GDG questioned why fertility is reduced in women with Crohn’s disease.
Studies considering fertility before and after diagnosis of CD may be biased
by a number of factors. Fertility is influenced by

o Disease itself

e Psychosexual factors

e Desire to have children when patient has a significant illness
e Desire to have (more) children

The GDG also questioned whether surgery per se is related to decreased
fertility, and proposed that pelvic but not abdominal surgery is associated
with diminished fecundability (combination of ability and desire to have
children). This is because pelvic surgery is associated with potential for
adhesions around the Fallopian tubes.

They also suggested that there is a higher rate of lower uterine segment
Caesarean section because of a lower clinician threshold for surgical delivery
when a woman has a co-morbid condition, for example Crohn’s disease, and
because women with perianal Crohn’s disease have a high risk of perineal
trauma (episiotomy/tears).

The GDG were aware of data'”’ suggesting that perinatal morbidity e.g. small
for gestational age (SFGA) is unlikely if a woman with Crohn’s disease is in a
quiescent phase throughout the pregnancy. The perinatal morbidity reported
in the literature may be as a result of women with Crohn’s disease having
active Crohn’s disease/flares during pregnancy, but these data were not
separated out in the literature reviewed. Hence the GDG was not able to
conclude whether it is the disease activity that is of importance, or just
having Crohn’s disease itself.

Multidisciplinary care

Gastroenterologists noted that they would tend to see a pregnant woman
more frequently, liaise with the obstetricians and ensure documentation in
their hand-held maternity notes. No data were identified comparing shared
care and usual care of pregnant women with Crohn’s disease and therefore
the GDG had no evidence for whether outcomes are better with shared care.
There is also no evidence to suggest that a person being looked after in
primary care is being looked after any less satisfactorily than when the MDT
is involved, but the GDG felt there are a surprising number of people with
Crohn’s disease who are not under the care of a gastroenterologist.
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The GDG agreed nevertheless, that pregnant women with Crohn’s disease
were at high risk regardless of whether the disease was in remission because

¢ athird of women with Crohn’s disease are likely to flare during the
pregnancy

e they are at high risk of low birth weight, preterm labour and having small
for gestational age babies

e GPs cannot access biological treatments and many do not use azathioprine
or mercaptopurine

e There may be risks associated with some of the drugs used. The benefits
and potential risks need to be assessed and discussed.

They therefore deemed shared care to be an optimal strategy, including a
gastroenterologist, obstetrician, GP and midwife.

Ultimately the GDG agreed that the important issue was around ensuring
sound care coordination and communication links between healthcare
professionals within different specialities, for example the
maternity/obstetric team and the gastroenterology team. Preconception
support and information should be given to women considering pregnancy.

Drugs in pregnancy and the post-partum period

The GDG noted that many drugs used to treat people with Crohn’s disease
are unlicensed, let alone not proven to be safe during pregnancy or
breastfeeding. They generally thought that readers should be guided by the
BNF which is frequently updated. Drugs should be used if their potential
benefit outweighs their risk. Note: methotrexate should be avoided. The use
of any medications in pregnancy should only follow a careful and
documented discussion between the person with Crohn's disease and her
doctor. It should balance the risk of disease flares against the potential
known risks of the relevant medication in pregnancy. The discussion should
acknowledge that there is always a risk of miscarriage and of birth
abnormalities in all pregnancies.

Male fertility and special drug precautions

Male fertility was debated by the group but the guideline scope did not
specify this as a population of interest and hence it is outside of remit.
Nevertheless it was considered to be good practice to discuss the effects of
drugs such as sulfasalazine in reducing male fertility as well as the
teratogenic effects of methotrexate. Readers are advised to consult the BNF
prior to prescribing these drugs.

In generating the recommendations, the GDG emphasised that information
should be given to women who are of childbearing potential, not only those
who are actively considering conception or those who are pregnant. People
with Crohn’s disease often don’t go to see the obstetrician prior to
conception, therefore it is important for the gastroenterologist to be able to
provide this information. Enquiry about the impact of the Crohn’s disease on
future fertility and parental concern about the impact of the Crohn’s disease
on children (both boys and girls) are common.

A patient member of the GDG raised the point that when people want a
child, they may go “all out” to achieve the pregnancy, irrespective of risks of
the disease and medication. The GDG agreed that the person with Crohn’s
disease should make these decisions, but that these decisions should be
informed.
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The GDG did acknowledge that not all gastroenterologists would currently be
in a position to provide comprehensive advice, noting that US obstetricians
specialise, for example, in managing women with IBD. However, the group
felt that gastroenterologists could and should provide a minimal level of
information relating to pregnancy issues, as defined in the
recommendations. The GDG commented that gastroenterologists would also
be well positioned to contribute to discussion about minimising obstetric
injury with the obstetrician (for example third degree tear), even though the
intention is not to interfere with obstetric management.

Contraception

The need for effective contraception applies to any sexually active person of
child bearing age and for women with Crohn's disease. A Clinical Knowledge
Summary (accredited by NHS Evidence) suggests that additional factors
which need to be considered in women with Crohn’s disease include
malabsorption, surgical treatments, immobility, risk of venous
thromboembolism, primary sclerosing cholangitis, and risk of osteoporosis.42
The GDG suggest that decisions about contraception are made with
individual people with Crohn’s disease based on their specific clinical and
personal circumstances.

12.5 Recommendations

44 Give information about the possible effects of Crohn's disease on pregnancy, including the
potential risks and benefits of medical treatment and the possible effects of the Crohn’s disease

on fertility.

45.Ensure effective communication and information-sharing across specialties (for example,
primary care, obstetrics and gastroenterology) in the care of pregnant women with Crohn's

disease.

12.6 Research recommendation

The GDG did not prioritise a recommendation for future research in this area.

294



13

w

10
11

12
13
14

15
16
17

18
19
20

21
22
23

24
25
26

27
28
29

30
31
32

33
34
35

36
37
38

Crohn's disease
Reference list

Reference list

1

10

11

12

13

Coated oral 5-aminosalicylic acid versus placebo in maintaining remission of inactive Crohn's
disease. International Mesalazine Study Group. Alimentary Pharmacology and Therapeutics.
1990; 1990 Feb;4(1):55-64

Mental Capacity Act 2005 (c. 9). London: The Stationery Office Limited, 2005 Available from:
http://www.legislation.gov.uk/ukpga/2005/9/contents

Cochrane Prognosis Methods Group. 2011. Available from:
http://prognosismethods.cochrane.org/ [Last accessed: 29 March 2012]

Ajlouni VY, Iser JH, Gibson PR. Endoscopic balloon dilatation of intestinal strictures in Crohn's
disease: safe alternative to surgery. Journal of Gastroenterology and Hepatology. 2007;
22(4):486-490

Akobeng AK, Gardener E. Oral 5-aminosalicylic acid for maintenance of medically-induced
remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2005; Issue 1:CD003715.
DOI1:10.1002/14651858.CD003715.pub2

Akobeng AK, Thomas AG. Enteral nutrition for maintenance of remission in Crohn's disease.
Cochrane Database of Systematic Reviews. 2007; Issue 3:CD005984.
DO0I:10.1002/14651858.CD005984.pub2

Alfadhli AA, McDonald JW, Feagan BG. Methotrexate for induction of remission in refractory
Crohn's disease. Cochrane Database of Systematic Reviews. 2004; Issue 4:CD003459.
DOI1:10.1002/14651858.CD003459.pub2

Ananthakrishnan AN, Juillerat P, Hur C, Korzenik JR. A decision analysis of competing strategies
for prevention of post-operative recurrence in Crohn's disease. Gastroenterology. 2011; 140(5
SUPPL. 1):5779

Ananthakrishnan AN, Hur C, Juillerat P, Korzenik JR. Strategies for the prevention of
postoperative recurrence in Crohn's disease: results of a decision analysis. American Journal of
Gastroenterology. 2011; 106(11):2009-2017

Anstey A, Lennard L, Mayou SC, Kirby JD. Pancytopenia related to azathioprine--an enzyme
deficiency caused by a common genetic polymorphism: a review. Journal of the Royal Society of
Medicine. 1992; 85(12):752-756

Arber N, Odes HS, Fireman Z, Lavie A, Broide E, Bujanover Y et al. A controlled double blind
multicenter study of the effectiveness of 5-aminosalicylic acid in patients with Crohn's disease in
remission. Journal of Clinical Gastroenterology. 1995; 20(3):203-206

Ardizzone S, Bollani S, Manzionna G, Imbesi V, Colombo E, Bianchi Porro G. Comparison between
methotrexate and azathioprine in the treatment of chronic active Crohn's disease: a randomised,
investigator-blind study. Digestive and Liver Disease. 2003; 35(9):619-627

Ardizzone S, Maconi G, Sampietro GM, Russo A, Radice E, Colombo E et al. Azathioprine and

mesalamine for prevention of relapse after conservative surgery for Crohn's disease.
Gastroenterology. 2004; 127(3):730-740

295


http://www.legislation.gov.uk/ukpga/2005/9/contents
http://prognosismethods.cochrane.org/

10

11
12
13

14
15
16

17
18
19

20
21
22

23
24
25

26
27
28

29
30

31
32
33

34
35

36
37

38
39

Crohn's disease
Reference list

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Arora S, Katkov W, Cooley J, Kemp JA, Johnston DE, Schapiro RH et al. Methotrexate in Crohn's
disease: results of a randomized, double-blind, placebo-controlled trial. Hepato-
Gastroenterology. 1999; 46(27):1724-1729

Azad Khan AK, Piris J, Truelove SC. An experiment to determine the active therapeutic moiety of
sulphasalazine. Lancet. 1977; 2(8044):892-895

Baba S, Nakai K. Strictureplasty for Crohn's disease in Japan. Journal of Gastroenterology. 1995;
30 Suppl 8:135-138

Baert F, Moortgat L, Van Assche G, Caenepeel P, Vergauwe P, De Vos M et al. Mucosal healing
predicts sustained clinical remission in patients with early-stage Crohn's disease.
Gastroenterology. 2010; 138(2):463-468

Baldassano R, Han PD, Jeshion WC, Berlin JA, Piccoli DA, Lautenbach E et al. Pediatric Crohn's
disease: risk factors for postoperative recurrence. American Journal of Gastroenterology. 2001;
96(7):2169-2176

Bar-Meir S, Chowers Y, Lavy A, Abramovitch D, Sternberg A, Leichtmann G et al. Budesonide
versus prednisone in the treatment of active Crohn's disease. The Israeli Budesonide Study
Group. Gastroenterology. 1998; 115(4):835-840

Beaugerie L, Brousse N, Bouvier AM, Colombel JF, Lemann M, Cosnes J et al. Lymphoproliferative
disorders in patients receiving thiopurines for inflammatory bowel disease: a prospective
observational cohort study. Lancet. 2009; 374(9701):1617-1625

Belli DC, Seidman E, Bouthillier L, Weber AM, Roy CC, Pletincx M et al. Chronic intermittent
elemental diet improves growth failure in children with Crohn's disease. Gastroenterology. 1988;
94(3):603-610

Benchimol E, I, Seow CH, Steinhart AH, Griffiths AM. Traditional corticosteroids for induction of
remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2008; Issue 2:CD006792.
DOI1:10.1002/14651858.CD006792.pub2

Benchimol El, Seow CH, Otley AR, Steinhart AH. Budesonide for maintenance of remission in
Crohn's disease. Cochrane Database of Systematic Reviews. 2009; Issue 1:CD002913.
DOI1:10.1002/14651858.CD002913.pub2

Bernell O, Lapidus A, Hellers G. Risk factors for surgery and postoperative recurrence in Crohn's
disease. Annals of Surgery. 2000; 231(1):38-45

Bernstein CN, Blanchard JF, Rawsthorne P, Yu N. The prevalence of extraintestinal diseases in
inflammatory bowel disease: a population-based study. American Journal of Gastroenterology.

2001; 96(4):1116-1122

Best WR, Becktel JM, Singleton JW. Rederived values of the eight coefficients of the Crohn's
Disease Activity Index (CDAI). Gastroenterology. 1979; 77(4 Pt 2):843-846

Bitton A, Dobkin PL, Edwardes MD, Sewitch MJ, Meddings JB, Rawal S et al. Predicting relapse in
Crohn's disease: a biopsychosocial model. Gut. 2008; 57(10):1386-1392

Blomberg B. Endoscopic balloon-dilatation of strictures due to inflammatory bowel disease.
Bildgebung. 1992; 59(SUPPL. 1):12

296



10
11
12

13
14
15

16
17
18

19
20
21

22
23
24

25
26
27

28
29

30
31
32

33
34
35

36
37
38

39
40

Crohn's disease
Reference list

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Blomberg B, Rolny P, Jarnerot G. Endoscopic treatment of anastomotic strictures in Crohn's
disease. Endoscopy. 1991; 23(4):195-198

Borrelli O, Cordischi L, Cirulli M, Paganelli M, Labalestra V, Uccini S et al. Polymeric diet alone
versus corticosteroids in the treatment of active pediatric Crohn's disease: a randomized
controlled open-label trial. Clinical Gastroenterology and Hepatology. 2006; 4(6):744-753

Brignola C, Cottone M, Pera A, Ardizzone S, Scribano ML, De Franchis R et al. Mesalamine in the
prevention of endoscopic recurrence after intestinal resection for Crohn's disease. Italian
Cooperative Study Group. Gastroenterology. 1995; 108(2):345-349

Brignola C, lannone P, Belloli C, De Simone G, Bassein L, Gionchetti P et al. Prediction of relapse
in patients with Crohn's disease in remission: A simplified index using laboratory tests, enhanced
by clinical characteristics. European Journal of Gastroenterology and Hepatology. 1994;
6(10):955-961

Broering DC, Eisenberger CF, Koch A, Bloechle C, Knoefel WT, Durig M et al. Strictureplasty for
large bowel stenosis in Crohn's disease: quality of life after surgical therapy. International Journal
of Colorectal Disease. 2001; 16(2):81-87

Broering DC, Eisenberger CF, Koch A, Bloechle C, Knoefel WT, Izbicki JR. Quality of life after
surgical therapy of small bowel stenosis in Crohn's disease. Digestive Surgery. 2001; 18(2):124-
130

Campieri M, Ferguson A, Doe W, Persson T, Nilsson LG. Oral budesonide is as effective as oral
prednisolone in active Crohn's disease. The Global Budesonide Study Group. Gut. 1997;
41(2):209-214

Canavan C, Abrams KR, Hawthorne B, Drossman D, Mayberry JF. Long-term prognosis in Crohn's
disease: factors that affect quality of life. Alimentary Pharmacology and Therapeutics. 2006;
23(3):377-385

Canavan C, Abrams KR, Mayberry J. Meta-analysis: colorectal and small bowel cancer risk in
patients with Crohn's disease. Alimentary Pharmacology and Therapeutics. 2006; 23(8):1097-
1104

Candy S, Wright J, Gerber M, Adams G, Gerig M, Goodman R. A controlled double blind study of
azathioprine in the management of Crohn's disease. Gut. 1995; 37(5):674-678

Carbonnel F, Jantchou P, Monnet E, Cosnes J. Environmental risk factors in Crohn's disease and
ulcerative colitis: an update. Gastroenterologie Clinique Et Biologique. 2009; 33 Suppl 3:5145-
S157

Casellas F, Fontanet G, Borruel N, Malagelada JR. The opinion of patients with inflammatory
bowel disease on healthcare received. Revista Espanola De Enfermedades Digestivas. 2004;
96(3):174-184

Choy PYG, Bissett IP, Docherty JG, Parry BR, Merrie A, Fitzgerald A. Stapled versus handsewn
methods for ileocolic anastomoses. Cochrane Database of Systematic Reviews. 2011; Issue
9:CD004320. DOI:10.1002/14651858.CD004320.pub3

Clinical Knowledge Summaries (CKS). Which method of contraception is appropriate for women
with Crohn's disease? 2010. Available from:

297



10
11

12
13

14
15

16
17

18
19
20

21
22

23
24
25

26
27

28
29
30

31
32

33
34
35

36
37
38

Crohn's disease
Reference list

43

44

45

46

47

48

49

50

51

52

53

54

55

56

http://www.cks.nhs.uk/crohns_disease/management/scenario_contraception_fertility_and_pre
gnancy/advising_on_contraceptive_method [Last accessed: 23 July 2012]

Colombel JF, Ferrari N, Debuysere H, Marteau P, Gendre JP, Bonaz B et al. Genotypic analysis of
thiopurine S-methyltransferase in patients with Crohn's disease and severe myelosuppression
during azathioprine therapy. Gastroenterology. 2000; 118(6):1025-1030

Consigny Y, Modigliani R, Colombel JF, Dupas JL, Lemann M, Mary JY et al. A simple biological
score for predicting low risk of short-term relapse in Crohn's disease. Inflammatory Bowel
Diseases. 2006; 12(7):551-557

Cook L, Al-Hendawi E, Bates AW, Brennan M, Salvestrini C, Malik M et al. Limited ileo-caecal
resection for localised Crohn's disease in childhood: Clinical outcome and predictors of further
surgery. Journal of Crohn's and Colitis. 2007; 1(2):82-86

Cornish J, Tan E, Teare J, Teoh TG, Rai R, Clark SK et al. A meta-analysis on the influence of
inflammatory bowel disease on pregnancy. Gut. 2007; 56(6):830-837

Cosnes J, Beaugerie L, Carbonnel F, Gendre JP. Smoking cessation and the course of Crohn's
disease: an intervention study. Gastroenterology. 2001; 120(5):1093-1099

Cosnes J, Cattan S, Blain A, Beaugerie L, Carbonnel F, Parc R et al. Long-term evolution of disease
behavior of Crohn's disease. Inflammatory Bowel Diseases. 2002; 8(4):244-250

Cosnes J, Nion-Larmurier |, Beaugerie L, Afchain P, Tiret E, Gendre J-P. Impact of the increasing
use of immunosuppressants in Crohn's disease on the need for intestinal surgery. Gut. 2005;
54(2):237-241

Cottone M, Rosselli M, Orlando A, Oliva L, Puleo A, Cappello M et al. Smoking habits and
recurrence in Crohn's disease. Gastroenterology. 1994; 106(3):643-648

Couckuyt H, Gevers AM, Coremans G, Hiele M, Rutgeerts P. Efficacy and safety of hydrostatic
balloon dilatation of ileocolonic Crohn's strictures: a prospective longterm analysis. Gut. 1995;
36(4):577-580

Crohn BB, Ginzburg L, Oppenheimer GD. Regional ileitis: A pathologic and clinical entity. Journal
of the American Medical Association. 1932; 99(16):1323-1329

Cullen G, Donnellan F, Long S, Forry M, Murray FE. Perceptions of medication safety among
patients with inflammatory bowel disease. Scandinavian Journal of Gastroenterology. 2010;
45(9):1076-1083

Cullen G, O'Toole A, Keegan D, Sheahan K, Hyland JM, O'Donoghue DP. Long-term clinical results
of ileocecal resection for Crohn's disease. Inflammatory Bowel Diseases. 2007; 13(11):1369-1373

D'Haens G, Baert F, Van Assche G, Caenepeel P, Vergauwe P, Tuynman H et al. Early combined
immunosuppression or conventional management in patients with newly diagnosed Crohn's
disease: an open randomised trial. Lancet. 2008; 371(9613):660-667

D'Haens G, Vermeire S, Van Assche G, Noman M, Aerden |, Van Olmen G et al. Therapy of

metronidazole with azathioprine to prevent postoperative recurrence of Crohn's disease: a
controlled randomized trial. Gastroenterology. 2008; 135(4):1123-1129

298


http://www.cks.nhs.uk/crohns_disease/management/scenario_contraception_fertility_and_pregnancy/advising_on_contraceptive_method
http://www.cks.nhs.uk/crohns_disease/management/scenario_contraception_fertility_and_pregnancy/advising_on_contraceptive_method

0o

10

11
12

13
14

15
16
17

18
19

20
21
22

23
24

25
26
27

28
29
30

31
32
33

34
35
36

37
38
39

Crohn's disease
Reference list

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

D'Haens G, Verstraete A, Cheyns K, Aerden |, Bouillon R, Rutgeerts P. Bone turnover during short-
term therapy with methylprednisolone or budesonide in Crohn's disease. Alimentary
Pharmacology and Therapeutics. 1998; 12(5):419-424

D'Haens GR, Noman M, Van Assche G, Van Olman G, Aerden |, Wermeire S et al. Combination
therapy with metronidazole and azathioprine reduces severe postoperative recurrence of
Crohn's disease. Gastroenterology. 2007; 132(4 suppl 2):A52

D'Inca R, Dal Pont E, Di Leo V, Benazzato L, Martinato M, Lamboglia F et al. Can calprotectin
predict relapse risk in inflammatory bowel disease? American Journal of Gastroenterology. 2008;
103(8):2007-2014

Dalziel TK. Chronic Interstitial Enteritis. BMJ. 1913; 2:1068-1070

Day AS, Whitten KE, Bohane TD. Childhood inflammatory bowel disease: parental concerns and
expectations. World Journal of Gastroenterology. 2005; 11(7):1028-1031

de Dombal FT, Burton IL, Clamp SE, Goligher JC. Short-term course and prognosis of Crohn's
disease. Gut. 1974; 15(6):435-443

De Vries F, Bracke M, Leufkens HG, Lammers JW, Cooper C, Van Staa TP. Fracture risk with
intermittent high-dose oral glucocorticoid therapy. Arthritis and Rheumatism. 2007; 56(1):208-
214

Dear KL, Hunter JO. Colonoscopic hydrostatic balloon dilatation of Crohn's strictures. Journal of
Clinical Gastroenterology. 2001; 33(4):315-318

Despott EJ, Gupta A, Burling D, Tripoli E, Konieczko K, Hart A et al. Effective dilation of small-
bowel strictures by double-balloon enteroscopy in patients with symptomatic Crohn's disease
(with video). Gastrointestinal Endoscopy. 2009; 70(5):1030-1036

Di Abriola GF, De Angelis P, Dall'oglio L, Di Lorenzo M. Strictureplasty: An alternative approach in
long segment bowel stenosis Crohn's disease. Journal of Pediatric Surgery. 2003; 38(5):814-818

Dietz DW, Laureti S, Strong SA, Hull TL, Church J, Remzi FH et al. Safety and longterm efficacy of
strictureplasty in 314 patients with obstructing small bowel Crohn's disease. Journal of the
American College of Surgeons. 2001; 192(3):330-337

Doherty GA, Bennett GC, Cheifetz AS, Moss AC. Meta-analysis: targeting the intestinal microbiota
in prophylaxis for post-operative Crohn's disease. Alimentary Pharmacology and Therapeutics.
2010; 31(8):802-809

Doherty G, Bennett G, Patil S, Cheifetz A, Moss AC. Interventions for prevention of post-operative
recurrence of Crohn's disease. Cochrane Database of Systematic Reviews. 2009; Issue
4:CD006873. DOI:10.1002/14651858.CD006873.pub?2

Dominitz JA, Young JC, Boyko EJ. Outcomes of infants born to mothers with inflammatory bowel
disease: a population-based cohort study. American Journal of Gastroenterology. 2002;
97(3):641-648

Dubinsky MC, Reyes E, Ofman Jea. A cost-effectiveness analysis of alternative disease

management strategies in patients with Crohn's disease treated with azathioprine of 6-
mercaptopurine. American Journal of Gastroenterology. 2005; 100(10):2239-2247

299



10
11

12
13
14

15
16
17
18

19
20
21

22
23
24

25
26
27

28
29
30

31
32
33

34
35

36
37
38

39
40
41

Crohn's disease
Reference list

72

73

74

75

76

77

78

79

80

81

82

83

84

85

Economou M, Pappas G. New global map of Crohn's disease: Genetic, environmental, and
socioeconomic correlations. Inflammatory Bowel Diseases. 2008; 14(5):709-720

Elliott PR, Lennard-Jones JE, Hathway N. Simple index of Crohn's disease activity. Lancet. 1980;
1(8173):876

Engstrom I. Mental health and psychological functioning in children and adolescents with
inflammatory bowel disease: a comparison with children having other chronic illnesses and with
healthy children. Journal of Child Psychology and Psychiatry. 1992; 33(3):563-582

Escher JC, European Collaborative Research Group on Budesonide in Paediatric IBD. Budesonide
versus prednisolone for the treatment of active Crohn's disease in children: a randomized,
double-blind, controlled, multicentre trial. European Journal of Gastroenterology and
Hepatology. 2004; 16(1):47-54

Eshuis EJ, Slors JF, Stokkers PC, Sprangers MA, Ubbink DT, Cuesta MA et al. Long-term outcomes
following laparoscopically assisted versus open ileocolic resection for Crohn's disease. British
Journal of Surgery. 2010; 97(4):563-568

Ewe K, Bottger T, Buhr HJ, Ecker KW, Otto HF. Low-dose budesonide treatment for prevention of
postoperative recurrence of Crohn's disease: a multicentre randomized placebo-controlled trial.
German Budesonide Study Group. European Journal of Gastroenterology and Hepatology. 1999;
11(3):277-282

Ewe K, Herfarth C, Malchow H, Jesdinsky HJ. Postoperative recurrence of Crohn's disease in
relation to radicality of operation and sulfasalazine prophylaxis: a multicenter trial. Digestion.: -.
1989; 42(4):224-232

Ewe K, Holtermuller KH, Bass U, Eckardt V, Kreig H, Kutzner J. Prophylaxis after resection because
of Crohn's disease by Salazosulfapyridin (Azulfidine). A double-blind study. Verhandlungen Der
Deutschen Gesellschaft Fiir Innere Medizin. 1977; 82:930-932

Ewe K, Press AG, Singe CC, Stufler M, Ueberschaer B, Hommel G et al. Azathioprine combined
with prednisolone or monotherapy with prednisolone in active Crohn's disease.
Gastroenterology. 1993; 105(2):367-372

Farmer RG, Whelan G, Fazio VW. Long-term follow-up of patients with Crohn's disease.
Relationship between the clinical pattern and prognosis. Gastroenterology. 1985; 88(6):1818-
1825

Farrell RJ, Ang Y, Kileen P, O'Briain DS, Kelleher D, Keeling PW et al. Increased incidence of non-
Hodgkin's lymphoma in inflammatory bowel disease patients on immunosuppressive therapy but
overall risk is low. Gut. 2000; 47(4):514-519

Feagan BG. Methotrexate treatment for Crohn's disease. Inflammatory Bowel Diseases. 1998;
4(2):120-121

Feagan BG, Fedorak RN, Irvine EJ, Wild G, Sutherland L, Steinhart AH et al. A comparison of
methotrexate with placebo for the maintenance of remission in Crohn's disease. North American
Crohn's Study Group Investigators. New England Journal of Medicine. 2000; 342(22):1627-1632

Feagan BG, Rochon J, Fedorak RN, Irvine EJ, Wild G, Sutherland L et al. Methotrexate for the

treatment of Crohn's disease. The North American Crohn's Study Group Investigators. New
England Journal of Medicine. 1995; 332(5):292-297

300



10
11

12
13

14
15

16
17
18

19
20

21
22

23
24
25

26
27

28
29
30

31
32
33
34

35
36
37
38

39
40

Crohn's disease
Reference list

86

87

88

89

90

91

92

93

94

95

96

97

98

99

Fearnhead NS, Chowdhury R, Box B, George BD, Jewell DP, Mortensen NJ. Long-term follow-up of
strictureplasty for Crohn's disease. British Journal of Surgery. 2006; 93(4):475-482

Ferguson A, Campieri M, Doe W, Persson T, Nygard G. Oral budesonide as maintenance therapy
in Crohn's disease--results of a 12-month study. Global Budesonide Study Group. Alimentary
Pharmacology and Therapeutics. 1998; 12(2):175-183

Ferlitsch A, Reinisch W, Pupok A, Dejaco C, Schillinger M, Schofl R et al. Safety and efficacy of
endoscopic balloon dilation for treatment of Crohn's disease strictures. Endoscopy. 2006;
38(5):483-487

Ferndndez-Banares F, Cabre E, Esteve-Comas M, Gassull MA. How effective is enteral nutrition in
inducing clinical remission in active Crohn's disease? A meta-analysis of the randomized clinical
trials. Journal of Parenteral and Enteral Nutrition. 1995; 19(5):356-364

Feurle GE, Keller O, Hassels K, Jesdinsky HJ. Social consequences of Crohn's disease. Deutsche
Medizinische Wochenschrift. 1983; 108(25):971-975

Flynn A, Kane S. Mucosal healing in Crohn's disease and ulcerative colitis: what does it tell us?
Current Opinion in Gastroenterology. 2011; 27(4):342-345

Foster EN, Quiros JA, Prindiville TP. Long-term follow-up of the endoscopic treatment of
strictures in pediatric and adult patients with inflammatory bowel disease. Journal of Clinical
Gastroenterology. 2008; 42(8):880-885

Froehlich F, Juillerat P, Pittet V, Felley C, Mottet C, Vader JP et al. Maintenance of surgically
induced remission of Crohn's disease. Digestion. 2007; 76(2):130-135

Frgslie KF, Jahnsen J, Moum BA, Vatn MH. Mucosal Healing in Inflammatory Bowel Disease:
Results From a Norwegian Population-Based Cohort. Gastroenterology. 2007; 133(2):412-422

Fukumoto A, Tanaka S, Yamamoto H, Yao T, Matsui T, Lida M et al. Diagnosis and treatment of
small-bowel stricture by double balloon endoscopy. Gastrointestinal Endoscopy. 2007; 66(3
Suppl):5108-5112

Futami K, Arima S. Role of strictureplasty in surgical treatment of Crohn's disease. Journal of
Gastroenterology. 2005; 40 Suppl 16:35-39

Garcia-Sanchez V, Iglesias-Flores E, Gonzalez R, Gisbert JP, Gallardo-Valverde JM, Gonzalez-
Galilea A et al. Does fecal calprotectin predict relapse in patients with Crohn's disease and
ulcerative colitis? Journal of Crohn's and Colitis. 2010; 4(2):144-152

Gassull MA, Fernandez-Bafiares F, Cabre E, Papo M, Giaffer MH, Sanchez-Lombrana JL et al. Fat
composition may be a clue to explain the primary therapeutic effect of enteral nutrition in
Crohn's disease: results of a double blind randomised multicentre European trial. Gut. 2002;
51(2):164-168

Gendre JP, Mary JY, Florent C, Modigliani R, Colombel JF, Soule JC et al. Oral mesalamine
(Pentasa) as maintenance treatment in Crohn's disease: a multicenter placebo-controlled study.
The Groupe d'Etudes Therapeutiques des Affections Inflammatoires Digestives (GETAID).
Gastroenterology. 1993; 104(2):435-439

100 General Medical Council. Consent: patients and doctors making decisions together. 2008.

Available from: http://www.gmc-

301


http://www.gmc-uk.org/guidance/ethical_guidance/consent_guidance_involving_children_and_young_people.asp

N =

o b Ww

~N

10
11

12
13

14
15
16

17
18
19

20
21
22

23
24

25
26
27

28
29
30

31
32
33

34
35
36

37
38
39

Crohn's disease
Reference list

uk.org/guidance/ethical_guidance/consent_guidance_involving_children_and_young_people.as
p [Last accessed: 20 February 2012]

101 General Medical Council. Good Practice in Prescribing Medicines. 2008. Available from:
http://www.gmc-
uk.org/static/documents/content/Good_Practice_in_Prescribing_Medicines_0911.pdf [Last
accessed: 14 March 2012]

102 Gethins S, Robinson R, de Caestecker J, Stewart J. Impact of a nurse-led telephone clinic on
quality of IBD care. Gastrointestinal Nursing. 2007; 5(1):34-39

103 Gisbert JP, Bermejo F, Perez-Calle JL, Taxonera C, Vera I, McNicholl AG et al. Fecal calprotectin
and lactoferrin for the prediction of inflammatory bowel disease relapse. Inflammatory Bowel
Diseases. 2009; 15(8):1190-1198

104 Gomez J. Living with Crohn's Disease (Overcoming Common Problems). London: Sheldon Press;
2000

105 Gonzalez-Huix F, De Leon R, Fernandez-Banares F, Esteve M, Cabre E, Acero D et al. Polymeric
enteral diets as primary treatment of active Crohn's disease: A prospective steroid controlled
trial. Gut. 1993; 34(6):778-782

106 Gorard DA, Hunt JB, Payne-James JJ, Palmer KR, Rees RG, Clark ML et al. Initial response and
subsequent course of Crohn's disease treated with elemental diet or prednisolone. Gut. 1993;
34(9):1198-1202

107 Gordon M, Naidoo K, Thomas AG, Akobeng AK. Oral 5-aminosalicylic acid for maintenance of
surgically-induced remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2011;
Issue 1:CD008414. DOI:10.1002/14651858.CD008414.pub2

108 GRADE Working Group. The Grading of Recommendations Assessment, Development and
Evaluation (GRADE) Working Group website. 2011. [Last accessed: 1 October 2011]

109 Greenberg GR, Feagan BG, Martin F, Sutherland LR, Thomson AB, Williams CN et al. Oral
budesonide for active Crohn's disease. Canadian Inflammatory Bowel Disease Study Group. New
England Journal of Medicine. 1994; 331(13):836-841

110Greenberg GR, Feagan BG, Martin F, Sutherland LR, Thomson ABR, Williams CN et al. Oral
budesonide as maintenance treatment for Crohn's disease: A placebo- controlled, dose-ranging
study. Gastroenterology. 1996; 110(1):45-51

111 Greenberg GR, Fleming CR, Jeejeebhoy KN, Rosenberg IH, Sales D, Tremaine WJ. Controlled trial
of bowel rest and nutritional support in the management of Crohn's disease. Gut. 1988;
29(10):1309-1315

112 Greenstein AJ, Zhang LP, Miller AT, Yung E, Branco BC, Sachar DB et al. Relationship of the
number of Crohn's strictures and strictureplasties to postoperative recurrence. Journal of the
American College of Surgeons. 2009; 208(6):1065-1070

113 Griffiths A, Koletzko S, Sylvester F, Marcon M, Sherman P. Slow-release 5-aminosalicylic acid

therapy in children with small intestinal Crohn's disease. Journal of Pediatric Gastroenterology
and Nutrition. 1993; 17(2):186-192

302


http://www.gmc-uk.org/static/documents/content/Good_Practice_in_Prescribing_Medicines_0911.pdf
http://www.gmc-uk.org/static/documents/content/Good_Practice_in_Prescribing_Medicines_0911.pdf

10

11
12
13

14
15
16
17

18
19
20

21
22

23
24
25

26
27
28

29
30
31

32
33

34

35
36
37

38
39
40

Crohn's disease
Reference list

114 Griffiths AM. Crohn's disease in children and adolescents: What are the treatment options?
Drugs of Today. 1999; 35(SUPPL. A):5-16

115 Griffiths AM, Nguyen P, Smith C, MacMillan JH, Sherman PM. Growth and clinical course of
children with Crohn's disease. Gut. 1993; 34(7):939-943

116 Griffiths AM, Nicholas D, Smith C, Munk M, Stephens D, Durno C et al. Development of a quality-
of-life index for pediatric inflammatory bowel disease: dealing with differences related to age
and IBD type. Journal of Pediatric Gastroenterology and Nutrition. 1999; 28(4):546-S52

117 Gross V, Andus T, Caesar |, Bischoff S, Lochs H, Tromm A et al. Oral pH-modified release
budesonide versus 6-methylprednisolone in active Crohn's disease. German/Austrian Budesonide
Study Group. European Journal of Gastroenterology and Hepatology. 1996; 8(9):905-909

118Gross V, Andus T, Ecker KW, Raedler A, Loeschke K, Plauth M et al. Low dose oral pH modified
release budesonide for maintenance of steroid induced remission in Crohn's disease. Gut. 1998;
42(4):493-496

119Gross V, Andus T, Fischbach W, Weber A, Gierend M, Hartmann F et al. Comparison between
high dose 5-aminosalicylic acid and 6-methylprednisolone in active Crohn's ileocolitis. A
multicenter randomized double-blind study. German 5-ASA Study Group. Zeitschrift Fir
Gastroenterologie. 1995; 33(10):581-584

120 Guthrie E, Jackson J, Shaffer J, Thompson D, Tomenson B, Creed F. Psychological disorder and
severity of inflammatory bowel disease predict health-related quality of life in ulcerative colitis
and Crohn's disease. American Journal of Gastroenterology. 2002; 97(8):1994-1999

121 Habal FM, Kapila V. Inflammatory bowel disease and pregnancy: Evidence, uncertainty and
patient decision-making. Canadian Journal of Gastroenterology. 2009; 23(1):49-53

122 Hanauer S, Sandborn WJ, Persson A, Persson T. Budesonide as maintenance treatment in Crohn's
disease: a placebo-controlled trial. Alimentary Pharmacology and Therapeutics. 2005; 21(4):363-
371

123 Hanauer SB, Korelitz Bl, Rutgeerts P, Peppercorn MA, Thisted RA, Cohen RD et al. Postoperative
maintenance of Crohn's disease remission with 6-mercaptopurine, mesalamine, or placebo: a 2-
year trial. Gastroenterology. 2004; 127(3):723-729

124 Hanauer SB, Stromberg U. Oral Pentasa in the treatment of active Crohn's disease: A meta-
analysis of double-blind, placebo-controlled trials. Clinical Gastroenterology and Hepatology.
2004; 2(5):379-388

125Harries AD, Jones LA, Danis V. Controlled trial of supplemented oral nutrition in Crohn's disease.
Lancet. 1983; 1(8330):887-890

126 Harvey RF, Bradshaw JM. A simple index of Crohn's-disease activity. Lancet. 1980; 315(8167):514

127 Hellers G, Cortot A, Jewell D, Leijonmarck CE, Lofberg R, Malchow H et al. Oral budesonide for
prevention of postsurgical recurrence in Crohn's disease. The IOIBD Budesonide Study Group.
Gastroenterology. 1999; 116(2):294-300

128 Hilsden RJ, Hodgins D, Czechowsky D, Verhoef MJ, Sutherland LR. Attitudes toward smoking and

smoking behaviors of patients with Crohn's disease. American Journal of Gastroenterology. 2001;
96(6):1849-1853

303



0o

10
11
12

13
14

15
16
17

18
19

20
21
22

23
24

25
26
27

28
29
30

31
32
33

34
35

36
37
38

Crohn's disease
Reference list

129Hirai F, Beppu T, Sou S, Seki T, Yao K, Matsui T. Endoscopic balloon dilatation using double-
balloon endoscopy is a useful and safe treatment for small intestinal strictures in crohn's disease.
Digestive Endoscopy. 2010; 22(3):200-204

130Hirakawa H, Fukuda Y, Tanida N, Hosomi M, Shimoyama T. Home elemental enteral
hyperalimentation (HEEH) for the maintenance of remission in patients with Crohn's disease.
Gastroenterologia Japonica. 1993; 28(3):379-384

131 Hoffmann JC, Heller F, Faiss S, von Lampe B, Kroesen AJ, Wahnschaffe U et al. Through the
endoscope balloon dilation of ileocolonic strictures: Prognostic factors, complications, and
effectiveness. International Journal of Colorectal Disease. 2008; 23(7):689-696

132 Hudson M, Flett G, Sinclair TS, Brunt PW, Templeton A, Mowat NAG. Fertility and pregnancy in
inflammatory bowel disease. International Journal of Gynecology and Obstetrics. 1997,
58(2):229-237

133 Hulten L. Surgical treatment of Crohn's disease of the small bowel or ileocecum. World Journal of
Surgery. 1988; 12(2):180-185

134 Hurst RD, Molinari M, Chung TP, Rubin M, Michelassi F. Prospective study of the features,
indications, and surgical treatment in 513 consecutive patients affected by Crohn's disease.
Surgery. 1997; 122(4):661-667

135IBD Standards Group. IBD Standards. 2012. Available from: http://www.ibdstandards.org.uk/
[Last accessed: 30 January 2012]

136Irvine EJ, Greenberg GR, Feagan BG, Martin F, Sutherland LR, Thomson AB et al. Quality of life
rapidly improves with budesonide therapy for active Crohn's disease. Canadian Inflammatory
Bowel Disease Study Group. Inflammatory Bowel Diseases. 2000; 6(3):181-187

137 Jaeschke R, Singer J, Guyatt GH. Measurement of health status. Ascertaining the minimal
clinically important difference. Controlled Clinical Trials. 1989; 10(4):407-415

138Joint Formulary Committee. British National Formulary (BNF). 62nd edition. London: British
Medical Association and The Royal Pharmaceutical Society of Great Britain; 2011. Available from:
http://www.bnf.org.uk

139Joint Formulary Committee. British National Formulary (BNF). 63rd edition. London: British
Medical Association and The Royal Pharmaceutical Society of Great Britain; 2012. Available from:
http://www.bnf.org.uk

140Jojic N, Urosevic J, Bojic B, Pavlovic S. Determination of thiopurine methyltransferase genotype in
the patients with inflammatory bowel disease before and during azathioprine therapy. Archives
of Gastroenterohepatology. 2003; 22(1-2):5-9

141 Jones SC, Gallacher B, Lobo AJ, Axon AT. A patient knowledge questionnaire in inflammatory
bowel disease. Journal of Clinical Gastroenterology. 1993; 17(1):21-24

142 Kallel L, Ayadi I, Matri S, Fekih M, Mahmoud NB, Feki M et al. Fecal calprotectin is a predictive
marker of relapse in Crohn's disease involving the colon: a prospective study. European Journal
of Gastroenterology and Hepatology. 2010; 22(3):340-345

304


http://www.ibdstandards.org.uk/
http://www.bnf.org.uk/
http://www.bnf.org.uk/

0o

10
11
12

13
14

15
16

17
18

19
20
21

22
23
24

25

26
27
28

29
30
31

32
33

34
35
36

37
38
39

Crohn's disease
Reference list

143 Kandiel A, Fraser AG, Korelitz Bl, Brensinger C, Lewis JD. Increased risk of lymphoma among
inflammatory bowel disease patients treated with azathioprine and 6-mercaptopurine. Gut.
2005; 54(8):1121-1125

144 Kane SV, Cohen RD, Aikens JE, Hanauer SB. Prevalence of nonadherence with maintenance
mesalamine in quiescent ulcerative colitis. American Journal of Gastroenterology. 2001;
96(10):2929-2933

145Kane SV, Flicker M, Katz-Nelson F. Tobacco use is associated with accelerated clinical recurrence
of Crohn's disease after surgically induced remission. Journal of Clinical Gastroenterology. 2005;
39(1):32-35

146 Kappelman MD, Rifas-Shiman SL, Porter CQ, Ollendorf DA, Sandler RS, Galanko JA et al. Direct
Health Care Costs of Crohn's Disease and Ulcerative Colitis in US Children and Adults.
Gastroenterology. 2008; 135(6):1907-1913

147 Kappelman MD, Galanko JA, Porter CQ, Sandler RS. Risk of diagnosed fractures in children with
inflammatory bowel diseases. Inflammatory Bowel Diseases. 2011; 17(5):1125-1130

148Klein M, Binder HJ, Mitchell M, Aaronson R, Spiro H. Treatment of Crohn's disease with
azathioprine: a controlled evaluation. Gastroenterology. 1974; 66(5):916-922

149 Kurer MA, Stamou KM, Wilson TR, Bradford IM, Leveson SH. Early symptomatic recurrence after
intestinal resection in Crohn's disease is unpredictable. Colorectal Disease. 2007; 9(6):567-571

150Lemann M, Mary JY, Colombel JF, Duclos B, Soule JC, Lerebours E et al. A randomized, double-
blind, controlled withdrawal trial in Crohn's disease patients in long-term remission on
azathioprine. Gastroenterology. 2005; 128(7):1812-1818

151 Lennard L, Van Loon JA, Weinshilboum RM. Pharmacogenetics of acute azathioprine toxicity:
relationship to thiopurine methyltransferase genetic polymorphism. Clinical Pharmacology and
Therapeutics. 1989; 46(2):149-154

152 Lésniowski A. Przyczynek do chirurgii kiszek. Medycyna. 1903; 31(21):460-518

153 Levine A, Weizman Z, Broide E, Shamir R, Shaoul R, Pacht A et al. A comparison of budesonide
and prednisone for the treatment of active pediatric Crohn disease. Journal of Pediatric
Gastroenterology and Nutrition. 2003; 36(2):248-252

154 Lim W, Hanauer S. Aminosalicylates for induction of remission or response in Crohn's disease.
Cochrane Database of Systematic Reviews. 2010; Issue 12:CD008870.
DOI1:10.1002/14651858.CD008870

155Lindberg E, Jarnerot G, Huitfeldt B. Smoking in Crohn's disease: effect on localisation and clinical
course. Gut. 1992; 33(6):779-782

156 Lindor KD, Fleming CR, Burnes JU, Nelson JK, llstrup DM. A randomized prospective trial
comparing a defined formula diet, corticosteroids, and a defined formula diet plus
corticosteroids in active Crohn's disease. Mayo Clinic Proceedings. 1992; 67(4):328-333

157 Lochs H, Mayer M, Fleig WE, Mortensen PB, Bauer P, Genser D et al. Prophylaxis of postoperative
relapse in Crohn's disease with mesalamine: European Cooperative Crohn's Disease Study VI.
Gastroenterology. 2000; 118(2):264-273

305



0o

10
11

12
13

14
15
16

17
18

19
20

21
22

23
24
25
26

27
28
29
30

31
32
33

34
35
36

37
38

Crohn's disease
Reference list

158 Lochs H, Steinhardt HJ, Klaus-Wentz B, Zeitz M, Vogelsang H, Sommer H et al. Comparison of
enteral nutrition and drug treatment in active Crohn's disease. Results of the European
Cooperative Crohn's Disease Study. IV. Gastroenterology. 1991; 101(4):881-888

159 Lofberg R, Rutgeerts P, Malchow H, Lamers C, Danielsson A, Olaison G et al. Budesonide prolongs
time to relapse in ileal and ileocaecal Crohn's disease. A placebo controlled one year study. Gut.
1996; 39(1):82-86

160 Louis E, Collard A, Oger AF, Degroote E, Aboul Nasr El Yafi F, Belaiche J. Behaviour of Crohn's
disease according to the Vienna classification: Changing pattern over the course of the disease.
Gut. 2001; 49(6):777-782

161 Mahadevan U. Pregnancy and inflammatory bowel disease. Gastroenterology Clinics of North
America. 2009; 38(4):629-649

162 Mahida YR, Jewell DP. Slow-release 5-amino-salicylic acid (Pentasa) for the treatment of active
Crohn's disease. Digestion. 1990; 45(2):88-92

163 Mahmud NB, Kamm MA, Dupas JL, Jewell DP, O'Morain CA, Weir DG et al. Olsalazine is not
superior to placebo in maintaining remission of inactive Crohn's colitis and ileocolitis: a double
blind, parallel, randomised, multicentre study. Gut. 2001; 49(4):552-556

164 Maier K, Frick H-J, Von Gaisberg U, Teufel T, Klotz U. Clinical efficacy of oral mesalazine in Crohn's
disease. Canadian Journal of Gastroenterology. 1990; 4(1):13-18

165 Maier K, Fruhmorgen P, Bode JC. Successful management of chronic inflammatory gut disease
with oral 5-aminosalicylic acid. Deutsche Medizinische Wochenschrift. 1985; 110(10):363-368

166 Malchow H, Ewe K, Brandes JW, Goebell H, Ehms H, Sommer H et al. European Cooperative
Crohn's Disease Study (ECCDS): results of drug treatment. Gastroenterology. 1984; 86(2):249-266

167 Malchow H, Steinhardt HJ, Lorenz-Meyer H, Strohm WD, Rasmussen S, Sommer H et al.
Feasibility and effectiveness of a defined-formula diet regimen in treating active Crohn's disease.
European Cooperative Crohn's Disease Study Ill. Scandinavian Journal of Gastroenterology. 1990;
25(3):235-244

168 Mantzaris GJ, Petraki K, Sfakianakis M, Archavlis E, Christidou A, Chadio-lordanides H et al.
Budesonide versus mesalamine for maintaining remission in patients refusing other
immunomodulators for steroid-dependent Crohn's disease. Clinical Gastroenterology and
Hepatology. 2003; 1(2):122-128

169 Marehbian J, Arrighi HM, Hass S, Tian H, Sandborn WJ. Adverse events associated with common
therapy regimens for moderate-to-severe crohn's disease. American Journal of Gastroenterology.
2009; 104(10):2524-2533

170 Markowitz J, Grancher K, Kohn N, Lesser M, Daum F. A multicenter trial of 6-mercaptopurine and
prednisone in children with newly diagnosed Crohn's disease. Gastroenterology. 2000;

119(4):895-902

171 Martin A, Leone L, Castagliuolo |, Di Mario F, Naccarato R. What do patients want to know about
their inflammatory bowel disease? Italian Journal of Gastroenterology. 1992; 24(9):477-480

306



w N

N o b

0o

10

11
12

13
14
15

16
17

18
19

20
21
22

23
24
25

26
27

28
29
30

31
32

33
34

35
36

37
38
39

Crohn's disease
Reference list

172 Martin F, Sutherland L, Beck IT, Anderson AH, Williams CN, Saibil F et al. Oral 5-ASA versus
prednisone in short term treatment of Crohn's disease: A multicentre controlled trial. Canadian
Journal of Gastroenterology. 1990; 4(7):452-457

173 Mate-Jimenez J, Hermida C, Cantero-Perona J, Moreno-Otero R. 6-mercaptopurine or
methotrexate added to prednisone induces and maintains remission in steroid-dependent
inflammatory bowel disease. European Journal of Gastroenterology and Hepatology. 2000;
12(11):1227-1233

174 Matsui T, Ikeda K, Tsuda S, Yao K, Sou S, Satoh S et al. Long-term outcome of endoscopic balloon
dilation in obstructive gastrointestinal Crohn's disease: a prospective long-term study. Diagnostic
and Therapeutic Endoscopy. 2000; 6(2):67-75

175Matsui T, Tsuda S, Matake H, lkeda K, Yao T. Long-term outcome of endoscopic balloon dilation
in obstructive gastrointestinal Crohn's disease. Digestive Endoscopy. 2004; 16(SUPPL.):S27-S30

176 Mayberry JF, Ballantyne KC, Hardcastle JD, Mangham C, Pye G. Epidemiological study of
asymptomatic inflammatory bowel disease: the identification of cases during a screening
programme for colorectal cancer. Gut. 1989; 30(4):481-483

177 Mayberry JF, Morris JS, Calcraft B, Rhodes J. Information assessment by patients of a booklet on
Crohn's disease. Public Health. 1985; 99(4):239-242

178 Mayberry JF, Weterman IT. European survey of fertility and pregnancy in women with Crohn's
disease: a case control study by European collaborative group. Gut. 1986; 27(7):821-825

179 Mayberry MK, Probert C, Srivastava E, Rhodes J, Mayberry JF. Perceived discrimination in
education and employment by people with Crohn's disease: a case control study of educational
achievement and employment. Gut. 1992; 33(3):312-314

180 McLeod RS, Wolff BG, Steinhart AH, Carryer PW, O'Rourke K, Andrews DF et al. Prophylactic
mesalamine treatment decreases postoperative recurrence of Crohn's disease. Gastroenterology.
1995; 109(2):404-413

181 Michelassi F, Upadhyay GA. Side-to-side isoperistaltic strictureplasty in the treatment of
extensive Crohn's disease. Journal of Surgical Research. 2004; 117(1):71-78

182 Middleton SJ, Rucker JT, Kirby GA, Riordan AM, Hunter JO. Long-chain triglycerides reduce the
efficacy of enteral feeds in patients with active Crohn's disease. Clinical Nutrition. 1995;
14(4):229-236

183 Miskovic D, Wyles SM, Ni M, Darzi AW, Hanna GB. Systematic review on mentoring and
simulation in laparoscopic colorectal surgery. Annals of Surgery. 2010; 252(6):943-951

184 Morini S, Hassan C, Lorenzetti R, Zullo A, Cerro P, Winn S et al. Long-term outcome of endoscopic
pneumatic dilatation in Crohn's disease. Digestive and Liver Disease. 2003; 35(12):893-897

185 Moscandrew M, Kane S. Inflammatory bowel diseases and management considerations: fertility
and pregnancy. Current Gastroenterology Reports. 2009; 11(5):395-399

186 Moser G, Tillinger W, Sachs G, Genser D, Maier-Dobersberger T, Spiess K et al. Disease-related
worries and concerns: a study on out-patients with inflammatory bowel disease. European
Journal of Gastroenterology and Hepatology. 1995; 7(9):853-858

307



10

11
12
13
14

15
16
17

18
19
20
21

22
23
24
25

26
27
28
29

30
31
32
33

34
35
36

37
38
39

40
41

Crohn's disease
Reference list

187 Motil KJ, Grand RJ, Davis-Kraft L, Ferlic LL, Smith EQ. Growth failure in children with inflammatory
bowel disease: a prospective study. Gastroenterology. 1993; 105(3):681-691

188 Moynihan R. It's time to rebuild the evidence base. BMJ. 2011; 342:d3004

189 Mueller T, Rieder B, Bechtner G, Pfeiffer A. The response of Crohn's strictures to endoscopic
balloon dilation. Alimentary Pharmacology and Therapeutics. 2010; 31(6):634-639

190 National Clinical Guideline Centre. Osteoporosis: assessing the risk of fragility fracture. London:
Royal College of Physicians, 2012 Available from: http://guidance.nice.org.uk/CG

191 National Clinical Guideline Centre. Patient experience in adult NHS services: improving the
experience of care for people using adult NHS services. NICE clinical guideline CG138. London:
Royal College of Physicians, 2012 Available from: http://guidance.nice.org.uk/CG138

192 National Collaborating Centre for Acute Care. Nutrition support in adults: oral nutrition support,
enteral tube feeding and parenteral nutrition. NICE clinical guideline CG32. London: National
Collaborating Centre for Acute Care at the Royal College of Surgeons of England, 2006 Available
from: http://guidance.nice.org.uk/CG32

193 National Institute for Health and Clinical Excellence. Varenicline for smoking cessation. NICE
technology appraisal guidance 123. London: National Institute for Clinical Excellence (NICE),
2007 Available from: http://guidance.nice.org.uk/TA123

194 National Institute for Health and Clinical Excellence. Guide to the methods of technology
appraisal. London: National Institute for Health and Clinical Excellence, 2008 Available from:
http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/
guidetothemethodsoftechnologyappraisal.jsp

195 National Institute for Health and Clinical Excellence. Smoking cessation services in primary care,
pharmacies, local authorities and workplaces, particularly for manual working groups, pregnant
women and hard to reach communities. NICE public health guidance PH10. London: National
Institute for Clinical Excellence (NICE), 2008 Available from: http://guidance.nice.org.uk/PH10

196 National Institute for Health and Clinical Excellence. Social value judgements: principles for the
development of NICE guidance. 2nd edition. London: National Institute for Health and Clinical
Excellence; 2008. Available from:
http://www.nice.org.uk/media/C18/30/SVJ2PUBLICATION2008.pdf

197 National Institute for Health and Clinical Excellence. The guidelines manual. London: National
Institute for Health and Clinical Excellence; 2009. Available from:
http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelin
edevelopmentmethods/GuidelinesManual2009.jsp

198 National Institute for Health and Clinical Excellence. NICE technology appraisal guidance 187.
Infliximab (review) and adalimumab for the treatment of Crohn's disease. Includes a review of
NICE technology appraisal guidance 40. 2010 Available from: http://guidance.nice.org.uk/TA187

199 Ng SC, Lied GA, Arebi N, Phillips RK, Kamm MA. Clinical and surgical recurrence of Crohn's disease
after ileocolonic resection in a specialist unit. European Journal of Gastroenterology and
Hepatology. 2009; 21(5):551-557

200 Noble I, Brown R, Danielsson A, Ericsson K, Floren CH, Hertzman P et al. Cost-effectiveness of
budesonide controlled ileal release (CIR) capsules as maintenance therapy versus no

308


http://guidance.nice.org.uk/CG
http://guidance.nice.org.uk/CG138
http://guidance.nice.org.uk/CG32
http://guidance.nice.org.uk/TA123
http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp
http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/guidetothemethodsoftechnologyappraisal.jsp
http://guidance.nice.org.uk/PH10
http://www.nice.org.uk/media/C18/30/SVJ2PUBLICATION2008.pdf
http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/GuidelinesManual2009.jsp
http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/GuidelinesManual2009.jsp
http://guidance.nice.org.uk/TA187

10
11
12

13
14

15
16
17

18
19
20

21
22

23
24
25

26
27
28

29
30
31

32
33
34

35
36

37
38
39

Crohn's disease
Reference list

maintenance therapy for ileocaecal Crohn's disease in Sweden. Clinical Drug Investigation. 1998;
15(2):123-136

201 0'Donoghue DP, Dawson AM, Powell-Tuck J, Bown RL, Lennard-Jones JE. Double-blind
withdrawal trial of azathioprine as maintenance treatment for Crohn's disease. Lancet. 1978;
2(8097):955-957

202 0'Morain C, Segal AW, Levi Al. Elemental diets in treatment of acute Crohn's disease. BMJ. 1980;
281(6249):1173-1175

203 0'Moraéin C, Segal AW, Levi Al. Elemental diet as primary treatment of acute Crohn's disease: a
controlled trial. BMJ. 1984; 288(6434):1859-1862

204 0'Sullivan MA, Mahmud N, Kelleher DP, Lovett E, O'Morain CA. Patient knowledge and
educational needs in irritable bowel syndrome. European Journal of Gastroenterology and
Hepatology. 2000; 12(1):39-43

205 Olaison G, Smedh K, Sjodahl R. Natural course of Crohn's disease after ileocolic resection:
endoscopically visualised ileal ulcers preceding symptoms. Gut. 1992; 33(3):331-335

2060liva L, Wyllie R, Alexander F, Caulfield M, Steffen R, Lavery | et al. The results of strictureplasty
in pediatric patients with multifocal Crohn's disease. Journal of Pediatric Gastroenterology and
Nutrition. 1994; 18(3):306-310

207 Oren R, Moshkowitz M, Odes S, Becker S, Keter D, Pomeranz | et al. Methotrexate in chronic
active Crohn's disease: a double-blind, randomized, Israeli multicenter trial. American Journal of
Gastroenterology. 1997; 92(12):2203-2209

208 Organisation for Economic Co-operation and Development (OECD). Purchasing power parities
(PPP). 2011. Available from: http://www.oecd.org/std/ppp [Last accessed: 1 August 2011]

209 Patel V, MacDonald JK, McDonald JW, Chande N. Methotrexate for maintenance of remission in
Crohn's disease. Cochrane Database of Systematic Reviews. 2009; Issue 4:CD006884.
DOI1:10.1002/14651858.CD006884.pub2

210Prantera C, Cottone M, Pallone F, Annese V, Franze A, Cerutti R et al. Mesalamine in the
treatment of mild to moderate active Crohn's ileitis: results of a randomized, multicenter trial.
Gastroenterology. 1999; 116(3):521-526

211 Prantera C, Pallone F, Brunetti G, Cottone M, Miglioli M. Oral 5-aminosalicylic acid (Asacol) in the
maintenance treatment of Crohn's disease. The Italian IBD Study Group. Gastroenterology. 1992;
103(2):363-368

212 Prefontaine E, Sutherland LR, MacDonald JK, Cepoiu M. Azathioprine or 6-mercaptopurine for
maintenance of remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2009;
Issue 1:CD000067. DOI:10.1002/14651858.CD000067 .pub2

213 Present DH, Korelitz Bl, Wisch N. Treatment of Crohn's disease with 6-mercaptopurine. A long-
term, randomized, double-blind study. New England Journal of Medicine. 1980; 302(18):981-987

214 Probert CS, Jayanthi V, Hughes AO, Thompson JR, Wicks AC, Mayberry JF. Prevalence and family
risk of ulcerative colitis and Crohn's disease: an epidemiological study among Europeans and
south Asians in Leicestershire. Gut. 1993; 34(11):1547-1551

309


http://www.oecd.org/std/ppp

v b~ w

O 00 N O

10
11

12
13
14

15
16
17

18
19
20

21
22
23

24

25
26

27
28
29

30
31
32

33
34

35
36
37

38
39

Crohn's disease
Reference list

215Quandalle P, Gambiez L, Colombel JF, Paris JC, Cortot A. Long-term follow-up of strictureplasty in
Crohn's disease. Acta Gastroenterologica Belgica. 1994; 57(5-6):314-322

216 Ramadas AV, Gunesh S, Thomas GA, Williams GT, Hawthorne AB. Natural history of Crohn's
disease in a population-based cohort from Cardiff (1986-2003): a study of changes in medical
treatment and surgical resection rates. Gut. 2010; 59(9):1200-1206

217 Rasmussen SN, Lauritsen K, Tage-Jensen U, Nielsen OH, Bytzer P, Jacobsen O et al. 5-
Aminosalicylic acid in the treatment of Crohn's disease. A 16-week double-blind, placebo-
controlled, multicentre study with Pentasa. Scandinavian Journal of Gastroenterology. 1987;
22(7):877-883

218 Rees JE, Mayberry JF, Calcraft B. What the patient wants to know about Crohn's disease. Journal
of Clinical Gastroenterology. 1983; 5(3):221-222

219Regueiro M, Mardini H. Determination of thiopurine methyltransferase genotype or phenotype
optimizes initial dosing of azathioprine for the treatment of Crohn's disease. Journal of Clinical
Gastroenterology. 2002; 35(3):240-244

220Renna S, Camma C, Modesto |, Cabibbo G, Scimeca D, Civitavecchia G et al. Meta-analysis of the
placebo rates of clinical relapse and severe endoscopic recurrence in postoperative Crohn's
disease. Gastroenterology. 2008; 135(5):1500-1509

221Reuther LO, Sonne J, Larsen N, Dahlerup JF, Thomsen OO0, Schmiegelow K. Thiopurine
methyltransferase genotype distribution in patients with Crohn's disease. Alimentary
Pharmacology and Therapeutics. 2003; 17(1):65-68

222 Reuther LO, Sonne J, Larsen NE, Larsen B, Christensen S, Rasmussen SN et al. Pharmacological
monitoring of azathioprine therapy. Scandinavian Journal of Gastroenterology. 2003; 38(9):972-
977

223 Rhodes J, Bainton D, Beck P. Azathioprine in Crohn's disease. Lancet. 1970; 2(7683):1142

224 Rhodes J, Bainton D, Beck P, Campbell H. Controlled trial of azathioprine in Crohn's disease.
Lancet. 1971; 2(7737):1273-1276

225Richardson G, Griffiths AM, Miller V, Thomas AG. Quality of life in inflammatory bowel disease: a
cross-cultural comparison of English and Canadian children. Journal of Pediatric Gastroenterology
and Nutrition. 2001; 32(5):573-578

226Rijk MC, van Hogezand RA, van Lier HJ, van Tongeren JH. Sulphasalazine and prednisone
compared with sulphasalazine for treating active Crohn disease. A double-blind, randomized,
multicenter trial. Annals of Internal Medicine. 1991; 114(6):445-450

227 Rosenberg JL, Levin B, Wall AJ, Kirsner JB. A controlled trial of azathioprine in Crohn's disease.
American Journal of Digestive Diseases. 1975; 20(8):721-726

228 Rubin GP, Hungin AP, Kelly PJ, Ling J. Inflammatory bowel disease: epidemiology and
management in an English general practice population. Alimentary Pharmacology and
Therapeutics. 2000; 14(12):1553-1559

229 Rutgeerts P, Geboes K, Vantrappen G. Natural history of recurrent Crohns disease at the
ileocolonic anastomosis after curative surgery. Gut. 1984; 25(6):665-672

310



10
11

12
13

14
15
16

17
18
19

20
21
22

23
24
25

26
27

28
29

30
31
32

33
34
35

36
37
38

Crohn's disease
Reference list

230Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele M. Predictability of the
postoperative course of Crohn's disease. Gastroenterology. 1990; 99(4):956-963

231Rutgeerts P, Hiele M, Geboes K, Peeters M, Penninckx F, Aerts R et al. Controlled trial of
metronidazole treatment for prevention of Crohn's recurrence after ileal resection.
Gastroenterology. 1995; 108(6):1617-1621

232 Rutgeerts P, Lofberg R, Malchow H, Lamers C, Olaison G, Jewell D et al. A comparison of
budesonide with prednisolone for active Crohn's disease. New England Journal of Medicine.
1994; 331(13):842-845

233 Ruuska T, Savilahti E, Maki M, Ormala T, Visakorpi JK. Exclusive whole protein enteral diet versus
prednisolone in the treatment of acute Crohn's disease in children. Journal of Pediatric
Gastroenterology and Nutrition. 1994; 19(2):175-180

234 Sabate J-M, Villarejo J, Bouhnik Y, Allez M, Gornet J-M, Vahedi K et al. Hydrostatic balloon
dilatation of Crohn's strictures. Alimentary Pharmacology and Therapeutics. 2003; 18(4):409-413

235Sampietro GM, Corsi F, Maconi G, Ardizzone S, Frontali A, Corona A et al. Prospective study of
long-term results and prognostic factors after conservative surgery for small bowel Crohn's
disease. Clinical Gastroenterology and Hepatology. 2009; 7(2):183-191

236Sanderson IR, Udeen S, Davies PS, Savage MO, Walker-Smith JA. Remission induced by an
elemental diet in small bowel Crohn's disease. Archives of Disease in Childhood. 1987; 62(2):123-
127

237 Sandhu BK, Fell JM, Beattie RM, Mitton SG, Wilson DC, Jenkins H. Guidelines for the Management
of Inflammatory Bowel Disease in Children in the United Kingdom. Journal of Pediatric
Gastroenterology and Nutrition. 2010;

238 Saverymuttu SH, Gupta S, Keshavarzian A, Donovan B, Hodgson HJ. Effect of a slow-release 5'-
aminosalicylic acid preparation on disease activity in Crohn's disease. Digestion. 1986; 33(2):89-
91

239Sawczenko A, Ballinger AB, Savage MO, Sanderson IR. Clinical features affecting final adult height
in patients with pediatric-onset Crohn's disease. Pediatrics. 2006; 118(1):124-129

240Sayfan J, Becker A, Nussinson E, Koltun L, Benyamin N. The impact of surgery in Crohn's disease
on life quality. Asian Journal of Surgery. 2000; 23(2):159-162

241 Scarpa M, Ruffolo C, D'Inca R, Filosa T, Bertin E, Ferraro S et al. Health-related quality of life after
ileocolonic resection for Crohn's disease: long-term results. Inflammatory Bowel Diseases. 2007;
13(4):462-469

242 Scholmerich J, Jenss H, Hartmann F, Dopfer H. Oral 5-aminosalicylic acid versus 6-
methylprednisolone in active Crohn's disease. Canadian Journal of Gastroenterology. 1990;
4(7):446-451

243 Schoon EJ, Bollani S, Mills PR, Israeli E, Felsenberg D, Ljunghall S et al. Bone mineral density in

relation to efficacy and side effects of budesonide and prednisolone in Crohn's disease. Clinical
Gastroenterology and Hepatology. 2005; 3(2):113-121

311



10

11
12
13

14
15
16

17
18

19
20
21

22
23

24
25

26
27
28

29
30

31
32
33

34
35
36

37
38

Crohn's disease
Reference list

244 Schoon EJ, van Nunen AB, Wouters RS, Stockbrugger RW, Russel MG. Osteopenia and
osteoporosis in Crohn's disease: prevalence in a Dutch population-based cohort. Scandinavian
Journal of Gastroenterology - Supplement. 2000;(232):43-47

245 Schunemann HJ, Guyatt GH. Commentary--goodbye M(C)ID! Hello MID, where do you come
from? Health Services Research. 2005; 40(2):593-597

246 Schunemann HJ, Puhan M, Goldstein R, Jaeschke R, Guyatt GH. Measurement properties and
interpretability of the Chronic respiratory disease questionnaire (CRQ). COPD. 2005; 2(1):81-89

247 Schwab M, Schaffeler E, Marx C, Fischer C, Lang T, Behrens C et al. Azathioprine therapy and
adverse drug reactions in patients with inflammatory bowel disease: impact of thiopurine S-
methyltransferase polymorphism. Pharmacogenetics. 2002; 12(6):429-436

248 Semeao EJ, Jawad AF, Stouffer NO, Zemel BS, Piccoli DA, Stallings VA. Risk factors for low bone
mineral density in children and young adults with Crohn's disease. Journal of Pediatrics. 1999;
135(5):593-600

249Seow CH, Benchimol El, Griffiths AM, Otley AR, Steinhart AH. Budesonide for induction of
remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2008; Issue 3:CD000296.
DOI1:10.1002/14651858.CD000296.pub3

2508Serra J, Cohen Z, McLeod RS. Natural history of strictureplasty in Crohn's disease: 9-year
experience. Canadian Journal of Surgery. 1995; 38(6):481-485

251 Shale MJ, Riley SA. Studies of compliance with delayed-release mesalazine therapy in patients
with inflammatory bowel disease. Alimentary Pharmacology and Therapeutics. 2003; 18(2):191-
198

252 Shariff U, Narula H, Speake W, Brown S. Terminal ileal Crohn's disease: Conservative surgeon and
aggressive physician? Colorectal Disease. 2009; 11(5):522-523

253 Shivananda S, Hordijk ML, Pena AS, Mayberry JF. Crohn's disease: Risk of recurrence and
reoperation in a defined population. Gut. 1989; 30(7):990-995

254Singh RG, Lamparelli MJ, Aldridge A, Chong SK, Mitton SG, Albanese A et al. Surgery results in
significant improvement in growth in children with Crohn's disease refractory to medical therapy.
Pediatric Surgery International. 2006; 22(4):347-352

255Singleton J. Second trial of mesalamine therapy in the treatment of active Crohn's disease.
Gastroenterology. 1994; 107(2):632-633

256 Singleton JW, Hanauer S, Robinson M. Quality-of-life results of double-blind, placebo-controlled
trial of mesalamine in patients with Crohn's disease. Digestive Diseases and Sciences. 1995;
40(5):931-935

257Singleton JW, Hanauer SB, Gitnick GL, Peppercorn MA, Robinson MG, Wruble LD et al.
Mesalamine capsules for the treatment of active Crohn's disease: Results of a 16-week trial.
Gastroenterology. 1993; 104(5):1293-1301

258Singleton JW, Law DH, Kelley ML, Jr., Mekhjian HS, Sturdevant RA. National Cooperative Crohn's
Disease Study: adverse reactions to study drugs. Gastroenterology. 1979; 77(4 Pt 2):870-882

312



10
11

12
13
14

15
16

17
18
19

20
21
22

23
24
25

26
27

28
29
30

31
32
33
34

35
36

37
38
39

Crohn's disease
Reference list

259Singleton JW, Summers RW, Kern F, Jr., Becktel JM, Best WR, Hansen RN et al. A trial of
sulfasalazine as adjunctive therapy in Crohn's disease. Gastroenterology. 1979; 77(4 Pt 2):887-
897

260Smith RC, Rhodes J, Heatley RV, Hughes LE, Crosby DL, Rees Bl et al. Low dose steroids and
clinical relapse in Crohn's disease: a controlled trial. Gut. 1978; 19(7):606-610

261 Somerville KW, Logan RF, Edmond M, Langman MJ. Smoking and Crohn's disease. BMJ. 1984;
289(6450):954-956

262 Spencer MP, Nelson H, Wolff BG, Dozois RR. Strictureplasty for obstructive Crohn's disease: the
Mayo experience. Mayo Clinic Proceedings. 1994; 69(1):33-36

263 Steed H, Walsh S, Reynolds N. Crohn's disease incidence in NHS Tayside. Scottish Medical
Journal. 2010; 55(3):22-25

264 Steinhart AH, Ewe K, Griffiths AM, Modigliani R, Thomsen OO. Corticosteroids for maintenance of
remission in Crohn's disease. Cochrane Database of Systematic Reviews. 2003; Issue 4:CD000301.
DOI:10.1002/14651858.CD000301

265 Steinhart H. Maintenance therapy in Crohn's disease. Canadian Journal of Gastroenterology.
2000; 14 Suppl C:23C-28C

266 Stienecker K, Gleichmann D, Neumayer U, Glaser HJ, Tonus C. Long-term results of endoscopic
balloon dilatation of lower gastrointestinal tract strictures in Crohn's disease: a prospective
study. World Journal of Gastroenterology. 2009; 15(21):2623-2627

267 Stocchi L, Milsom JW, Fazio VW. Long-term outcomes of laparoscopic versus open ileocolic
resection for Crohn's disease: follow-up of a prospective randomized trial. Surgery. 2008;
144(4):622-627

268 Stockbrugger RW, Schoon EJ, Bollani S, Mills PR, Israeli E, Landgraf L et al. Discordance between
the degree of osteopenia and the prevalence of spontaneous vertebral fractures in Crohn's
disease. Alimentary Pharmacology and Therapeutics. 2002; 16(8):1519-1527

269 Subhani JM, Hamiliton MI. Review article: The management of inflammatory bowel disease
during pregnancy. Alimentary Pharmacology and Therapeutics. 1998; 12(11):1039-1053

270Summers RW, Switz DM, Sessions JT, Jr., Becktel JM, Best WR, Kern F, Jr. et al. National
Cooperative Crohn's Disease Study: results of drug treatment. Gastroenterology. 1979; 77(4 Pt
2):847-869

271Sutherland LR, Martin F, Bailey RJ, Fedorak RN, Poleski M, Dallaire C et al. A randomized,
placebo-controlled, double-blind trial of mesalamine in the maintenance of remission of Crohn's
disease. The Canadian Mesalamine for Remission of Crohn's Disease Study Group.
Gastroenterology. 1997; 112(4):1069-1077

272 Sutherland LR, Ramcharan S, Bryant H, Fick G. Effect of cigarette smoking on recurrence of
Crohn's disease. Gastroenterology. 1990; 98(5 Pt 1):1123-1128

273 Svartz N. Salazopyrin, a new sulfanilamide preparation. A. Therapeutic Results in Rheumatic

Polyarthritis. B. Therapeutic Results in Ulcerative Colitis. C. Toxic Manifestations in Treatment
with Sulfanilamide Preparations. Acta Medica Scandinavica. 1942; 110(6):577-598

313



10

11
12
13

14
15
16

17
18
19

20
21
22

23
24

25
26

27
28

29
30
31
32

33
34
35
36

37
38

Crohn's disease
Reference list

274 Takagi S, Utsunomiya K, Kuriyama S, Yokoyama H, Takahashi S, Iwabuchi M et al. Effectiveness of
an 'half elemental diet' as maintenance therapy for Crohn's disease: a randomized-controlled
trial. Alimentary Pharmacology and Therapeutics. 2006; 24(9):1333-1340

275Terrin G, Canani RB, Ambrosini A, Viola F, De Mesquita MB, Di Nardo G et al. A semielemental
diet (Pregomin) as primary therapy for inducing remission in children with active Crohn's disease.
Italian Journal of Pediatrics. 2002; 28(5):401-405

276 The Health and Social Care Information Centre. HESonline: Hospital Episode Statistics. 2010.
Available from: http://www.hesonline.nhs.uk [Last accessed: 28 April 2011]

277 Thomas AG, Taylor F, Miller V. Dietary intake and nutritional treatment in childhood Crohn's
disease. Journal of Pediatric Gastroenterology and Nutrition. 1993; 17(1):75-81

278 Thomas-Gibson S, Brooker JC, Hayward CM, Shah SG, Williams CB, Saunders BP. Colonoscopic
balloon dilation of Crohn's strictures: a review of long-term outcomes. European Journal of
Gastroenterology and Hepatology. 2003; 15(5):485-488

279 Thomsen OO, Cortot A, Jewell D, Wright JP, Winter T, Veloso FT et al. A comparison of
budesonide and mesalamine for active Crohn's disease. International Budesonide-Mesalamine
Study Group. New England Journal of Medicine. 1998; 339(6):370-374

280Thomson AB, Wright JP, Vatn M, Bailey RJ, Rachmilewitz D, Adler M et al. Mesalazine
(Mesasal/Claversal) 1.5 g b.d. vs. placebo in the maintenance of remission of patients with
Crohn's disease. Alimentary Pharmacology and Therapeutics. 1995; 9(6):673-683

281Tibble JA, Sigthorsson G, Bridger S, Fagerhol MK, Bjarnason I. Surrogate markers of intestinal
inflammation are predictive of relapse in patients with inflammatory bowel disease.
Gastroenterology. 2000; 119(1):15-22

282 Tonelli F, Fedi M, Paroli GM, Fazi M. Indications and results of side-to-side isoperistaltic
strictureplasty in Crohn's disease. Diseases of the Colon and Rectum. 2004; 47(4):494-501

283 Tonelli F, Ficari F. Strictureplasty in Crohn's disease: surgical option. Diseases of the Colon and
Rectum. 2000; 43(7):920-926

284 Trallori G, Messori A. Drug treatments for maintaining remission in Crohn's disease: a lifetime
cost-utility analysis. Pharmacoeconomics. 1997; 11(5):444-453

285 Tremaine WJ, Hanauer SB, Katz S, Winston BD, Levine JG, Persson T et al. Budesonide CIR
capsules (once or twice daily divided-dose) in active Crohn's disease: a randomized placebo-
controlled study in the United States. American Journal of Gastroenterology. 2002; 97(7):1748-
1754

286 Tremaine WJ, Schroeder KW, Harrison JM, Zinsmeister AR. A randomized, double-blind, placebo-
controlled trial of the oral mesalamine (5-ASA) preparation, Asacol, in the treatment of
symptomatic Crohn's colitis and ileocolitis. Journal of Clinical Gastroenterology. 1994; 19(4):278-
282

287 Triantafillidis JK, Emmanouilidis A, Manousos O, Nicolakis D, Kogevinas M. Clinical patterns of
Crohn's disease in Greece: a follow-up study of 155 cases. Digestion. 2000; 61(2):121-128

314


http://www.hesonline.nhs.uk/

10
11

12
13
14

15
16
17

18
19

20
21

22
23

24
25
26

27
28

29
30
31
32

33

34
35

36
37

38
39

Crohn's disease
Reference list

288 Tromm A, Bunganic |, Tomsova E, Tulassay Z, Luka M, Kykal J et al. Budesonide (9mg) is at Least
as Effective as Mesalamine (4.5g) in Patients with Mildly to Moderately Active Crohn's disease.
Gastroenterology. 2010; 140(2):425-434

289 Truelove SC, Witts LJ. Cortisone in ulcerative colitis; final report on a therapeutic trial. BMJ. 1955;
2(4947):1041-1048

290Tursi A, Giorgetti GM, Brandimarte G, Elisei W, Aiello F. Beclomethasone dipropionate for the
treatment of mild-to-moderate Crohn's disease: an open-label, budesonide-controlled,
randomized study. Medical Science Monitor. 2006; 12(6):129-132

291Van Assche G, Thienpont C, D'Hoore A, Vermeire S, Demedts |, Bisschops R et al. Long-term
outcome of endoscopic dilatation in patients with Crohn's disease is not affected by disease
activity or medical therapy. Gut. 2010; 59(3):320-324

292van Hees PA, van Lier HJ, Van Elteren PH, Driessen M, van Hogezand RA, Ten Velde GP et al.
Effect of sulphasalazine in patients with active Crohn's disease: a controlled double-blind study.
Gut. 1981; 22(5):404-409

293 Van lerssel AJ, Van der Sluys V, Verspaget HW, Griffioen G, van Hogezand RA, Lamers CB.
Budesonide and prednisolone suppress peripheral blood natural killer cells in Crohn's disease.
Alimentary Pharmacology and Therapeutics. 1995; 9(2):173-178

294 Varas-Lorenzo C, Rodriguez LA, Maguire A, Castellsague J, Perez-Gutthann S. Use of oral
corticosteroids and the risk of acute myocardial infarction. Atherosclerosis. 2007; 192(2):376-383

295Verma S, Holdsworth CD, Giaffer MH. Does adjuvant nutritional support diminish steroid
dependency in Crohn disease? Scandinavian Journal of Gastroenterology. 2001; 36(4):383-388

296Verma S, Kirkwood B, Brown S, Giaffer MH. Oral nutritional supplementation is effective in the
maintenance of remission in Crohn's disease. Digestive and Liver Disease. 2000; 32(9):769-774

297 Walkiewicz D, Werlin SL, Fish D, Scanlon M, Hanaway P, Kugathasan S. Fecal calprotectin is useful
in predicting disease relapse in pediatric inflammatory bowel disease. Inflammatory Bowel
Diseases. 2008; 14(5):669-673

298 Wellmann W, Schroder U. New oral preparations for maintenance therapy in Crohn's disease.
Canadian Journal of Gastroenterology. 1988; 2(SUPPL. A):71A-72A

299 Wenckert A, Kristensen M, Eklund AE, Barany F, Jarnum S, Worning H et al. The long-term
prophylactic effect of salazosulphapyridine (Salazopyrin) in primarily resected patients with

Crohn's disease. A controlled double-blind trial. Scandinavian Journal of Gastroenterology. 1978;
13(2):161-167

300Wight N, Scott BB. Dietary treatment of active Crohn's disease. BMJ. 1997; 314(7079):454-455

301 Willoughby JM, Beckett J, Kumar PJ, Dawson AM. Controlled trial of azathioprine in Crohn's
disease. Lancet. 1971; 2(7731):944-947

302 Willoughby JM, Kumar P, Beckett J, Dawson AM. A double-blind trial of azathioprine in Crohn's
disease. Gut. 1971; 12(10):864

303 Wilschanski M, Sherman P, Pencharz P, Davis L, Corey M, Griffiths A. Supplementary enteral
nutrition maintains remission in paediatric Crohn's disease. Gut. 1996; 38(4):543-548

315



10

11
12
13
14

15
16
17
18

19
20

21
22
23

24
25
26

27

28

Crohn's disease
Reference list

304 Winship DH, Summers RW, Singleton JW, Best WR, Becktel JM, Lenk LF et al. National
Cooperative Crohn's Disease Study: study design and conduct of the study. Gastroenterology.
1979; 77(4 Pt 2):829-842

305 Wolf JL. Continuing immunomodulators and biologic medications in pregnant IBD patients:
Making clinical decisions without controlled trials - Balance. Inflammatory Bowel Diseases. 2007;
13(11):1443-1445

306 Wright JP, Young GO, Tigler-Wybrandi N. Predictors of acute relapse of Crohn's disease. A
laboratory and clinical study. Digestive Diseases and Sciences. 1987; 32(2):164-170

307 Yamamoto T, Allan RN, Keighley MR. Strategy for surgical management of ileocolonic
anastomotic recurrence in Crohn's disease. World Journal of Surgery. 1999; 23(10):1055-1060

308 Yamamoto T, Nakahigashi M, Saniabadi AR, Iwata T, Maruyama Y, Umegae S et al. Impacts of
long-term enteral nutrition on clinical and endoscopic disease activities and mucosal cytokines
during remission in patients with Crohn's disease: a prospective study. Inflammatory Bowel
Diseases. 2007; 13(12):1493-1501

309 Yamamoto T, Nakahigashi M, Umegae S, Kitagawa T, Matsumoto K. Impact of long-term enteral
nutrition on clinical and endoscopic recurrence after resection for Crohn's disease: A prospective,
non-randomized, parallel, controlled study. Alimentary Pharmacology and Therapeutics. 2007,
25(1):67-72

310Yang YX, Lichtenstein GR. Corticosteroids in Crohn's disease. American Journal of
Gastroenterology. 2002; 97(4):803-823

311Zachos M, Tondeur M, Griffiths AM. Enteral nutritional therapy for induction of remission in
Crohn's disease. Cochrane Database of Systematic Reviews. 2007; Issue 1:CD000542.
DOI1:10.1002/14651858.CD000542.pub2

3127Zoli G, Care M, Parazza M, Spano C, Biagi PL, Bernardi M et al. A randomized controlled study

comparing elemental diet and steroid treatment in Crohn's disease. Alimentary Pharmacology
and Therapeutics. 1997; 11(4):735-740

316



14

Crohn's disease

Glossary

Glossary

5-ASA/s 5-aminosalicylate treatment including mesalazine, olsalazine and
balsalazide as well as sulfasalazine.

5ASA/s

5-ASA compounds
5-ASA therapy

5-Aminosalicylates

5-Aminosalicylate compounds

Abstract

Summary of a study, which may be published alone or as an
introduction to a full scientific paper.

Active Crohn’s disease

A period when there is an exacerbation of symptoms including
diarrhoea and abdominal pain. It is usually associated with
abnormalities of inflammatory markers and deterioration in scoring
measures such as the Harvey Bradshaw Index or the Crohn's
Disease Activity Index (CDAI).

Absolute risk difference

The ARD is the difference in the risk of an event occurring between
two groups of patients in a study.

ACTH

Adrenocorticotropic hormone.

Adjunctive therapy

One treatment associated with or assisting another treatment.

Algorithm (in guidelines)

A flow chart of the clinical decision pathway described in the
guideline, where decision points are represented with boxes, linked
with arrows.

Allocation concealment

The process used to prevent advance knowledge of group
assignment in a RCT. The allocation process should be impervious to
any influence by the individual making the allocation, by being
administered by someone who is not responsible for recruiting
participants.

Anastomotic dehiscence

Breakdown of tissue at a site of previous surgery

Applicability

The degree to which the results of an observation, study or review
are likely to hold true in a particular clinical practice setting.

Arm (of aclinical study)

Sub-section of individuals within a study who receive one particular
intervention, for example placebo arm.

Association Statistical relationship between two or more events, characteristics
or other variables. The relationship may or may not be causal.

AZA Azathioprine (an immunosuppressive drug), prodrug of
mercaptopurine.

Baseline The initial set of measurements at the beginning of a study (after

run-in period where applicable), with which subsequent results are
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Bias Systematic (as opposed to random) deviation of the results of a
study from the ‘true’ results that is caused by the way the study is
designed or conducted.

Blinding Keeping the study participants, caregivers, researchers and
outcome assessors unaware about the interventions to which the
participants have been allocated in a study.

BNF/BNFC British National Formulary/British National Formulary for Children

Carer (caregiver)

Someone other than a health professional who is involved in caring
for a person with a medical condition.

Case-control study

Comparative observational study in which the investigator selects
individuals who have experienced an event (for example, developed
a disease) and others who have not (controls), and then collects
data to determine previous exposure to a possible cause.

Case-series Report of a number of cases of a given disease, usually covering the
course of the disease and the response to treatment. There is no
comparison (control) group of patients.

CDAI Crohn’s disease activity index.

Cleveland Global Quality of
Life

A simplified quality of life index which consists of three items
(current quality of life, current quality of health, and current energy
level), each on a scale of 0 to 10 (0, worst; 10, best).

Clinical effectiveness

The extent to which an intervention produces an overall health
benefit in routine clinical practice.

Clinical efficacy

The extent to which an intervention is active when studied under
controlled research conditions.

Clinician

A healthcare professional providing direct patient care, for example
doctor, nurse or physiotherapist.

Cochrane Review

The Cochrane Library consists of a regularly updated collection of
evidence-based medicine databases including the Cochrane
Database of Systematic Reviews (reviews of randomised controlled
trials prepared by the Cochrane Collaboration).

Cohort study

A retrospective or prospective follow-up study. Groups of
individuals to be followed up are defined on the basis of presence
or absence of exposure to a suspected risk factor or intervention. A
cohort study can be comparative, in which case two or more groups
are selected on the basis of differences in their exposure to the
agent of interest.

Comparability

Similarity of the groups in characteristics likely to affect the study
results (such as health status or age).

Concordance

This is a recent term whose meaning has changed. It was initially
applied to the consultation process in which doctor and patient
agree therapeutic decisions that incorporate their respective views,
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but now includes patient support in medicine taking as well as
prescribing communication. Concordance reflects social values but
does not address medicine-taking and may not lead to improved
adherence.

Confidence interval (Cl)

A range of values for an unknown population parameter with a
stated ‘confidence’ (conventionally 95%) that it contains the true
value. The interval is calculated from sample data, and generally
straddles the sample estimate. The ‘confidence’ value means that if
the method used to calculate the interval is repeated many times,
then that proportion of intervals will actually contain the true value.

Confounding

In a study, confounding occurs when the effect of an intervention
on an outcome is distorted as a result of an association between
the population or intervention or outcome and another factor (the
‘confounding variable’) that can influence the outcome
independently of the intervention under study.

Consensus methods

Techniques that aim to reach an agreement on a particular issue.
Consensus methods may be used when there is a lack of strong
evidence on a particular topic.

Control group

A group of patients recruited into a study that receives no
treatment, a treatment of known effect, or a placebo (dummy
treatment) - in order to provide a comparison for a group receiving
an experimental treatment, such as a new drug.

Conventional
glucocorticosteroids

“Steroids” without a hgh first pass metabolism.

Cost-effectiveness analysis
(CEA)

An economic study design in which consequences of different
interventions are measured using a single outcome, usually in
‘natural’ units (For example, life-years gained, deaths avoided,
heart attacks avoided, cases detected). Alternative interventions
are then compared in terms of cost per unit of effectiveness.

Cost-effectiveness model

An explicit mathematical framework, which is used to represent
clinical decision problems and incorporate evidence from a variety
of sources in order to estimate the costs and health outcomes.

Cost-utility analysis (CUA)

A form of cost-effectiveness analysis in which the units of
effectiveness are quality-adjusted life-years (QALYs).

C-Reactive Protein

A plasma protein that circulates in increased amounts during
inflammation and after tissue damage.

Decision analysis

An explicit quantitative approach to decision making under
uncertainty, based on evidence from research. This evidence is
translated into probabilities, and then into diagrams or decision
trees which direct the clinician through a succession of possible
scenarios, actions and outcomes.

Discounting

Costs and perhaps benefits incurred today have a higher value than
costs and benefits occurring in the future. Discounting health
benefits reflects individual preference for benefits to be
experienced in the present rather than the future. Discounting costs
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reflects individual preference for costs to be experienced in the
future rather than the present.

Distal ileal disease

Preferred term for “terminal” ileal disease, because of negative
connotations of the word “terminal”.

Dominance An intervention is said to be dominated if there is an alternative
intervention that is both less costly and more effective.
Drop-out A participant who withdraws from a trial before the end.

Economic evaluation

Comparative analysis of alternative health strategies (interventions
or programmes) in terms of both their costs and consequences.

Effect — relative and absolute

Relative effect represents the ratio between two risks. Absolute
effect represents the difference between two risks.

Effect (as in effect measure,
treatment effect, estimate of
effect, effect size)

The observed association between interventions and outcomes or a
statistic to summarise the strength of the observed association.

Effectiveness

See ‘Clinical effectiveness’.

Efficacy

See ‘Clinical efficacy’.

Endoscopic healing

Intestinal lumen appears normal when seen on endoscopy.

EQ-5D (EuroQol-5D)

A standardise instrument used to measure a health outcome. It
provides a single index value for health status.

Evidence

Information on which a decision or guidance is based. Evidence is
obtained from a range of sources including randomised controlled
trials, observational studies, expert opinion (of clinical professionals
and/or patients).

Exclusion criteria (clinical
study)

Criteria that define who is ineligible to participate in a clinical study.

Exclusion criteria (literature
review)

Explicit standards used to decide which studies should be excluded
from consideration as potential sources of evidence.

Extended dominance

If Option A is both more clinically effective than Option B and has a
lower cost per unit of effect, when both are compared with a do-
nothing alternative then Option A is said to have extended
dominance over Option B. Option A is therefore more efficient and
should be preferred, other things remaining equal.

Extrapolation

In data analysis, predicting the value of a parameter outside the
range of observed values.

Follow-up

Observation over a period of time of an individual, group or initially
defined population whose appropriate characteristics have been
assessed in order to observe changes in health status or health-
related variables.

Food exclusion

Avoidance of certain foods in an attempt to modify the
presentation of the disease.
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Forest plot

A forest plot is a graphical representation of the results of a a meta-
analysis.

Generalisability

The extent to which the results of a study based on measurement in
a particular patient population and/or a specific context hold true
for another population and/or in a different context. In this
instance, this is the degree to which the guideline recommendation
is applicable across both geographical and contextual settings. For
instance, guidelines that suggest substituting one form of labour for
another should acknowledge that these costs might vary across the
country.

Generic

Not protected by trademark registration, non-proprietary.

Glucocorticosteroid-
dependent

Refers to those patients in whom their Crohn's disease flares when
glucocorticosteroid therapy is significantly reduced or stopped.

GRADE/GRADE profile

A system developed by the GRADE Working Group to address the
shortcomings of present grading systems in healthcare. The GRADE
system uses a common, sensible and transparent approach to
grading the quality of evidence. The results of applying the GRADE
system to clinical trial data are displayed in a table known as a
GRADE profile.

Harms

Adverse effects of an intervention.

HBI

Harvey Bradshaw Index, used to measure activity and severity in
Crohn’s disease.

Health economics

The study of the allocation of scarce resources among alternative
healthcare treatments. Health economists are concerned with both
increasing the average level of health in the population and
improving the distribution of health.

Health-related quality of life
(HRQol)

A combination of an individual’s physical, mental and social well-
being; not merely the absence of disease.

Heterogeneity Or lack of
homogeneity.

The term is used in meta-analyses and systematic reviews when the
results or estimates of effects of treatment from separate studies
seem to be very different — in terms of the size of treatment effects
or even to the extent that some indicate beneficial and others
suggest adverse treatment effects. Such results may occur as a
result of differences between studies in terms of the patient
populations, outcome measures, definition of variables or duration
of follow-up.

Histological healing

Histological healing refers to a pathological interpretation of
intestinal biopsies in which samples no longer show signs of either
acute or chronic inflammation.

Histological sampling

Biopsy for microscopic evaluation.

IBDQ

Inflammatory bowel disease questionnaire.

Imprecision

Results are imprecise when studies include relatively few patients
and few events and thus have wide confidence intervals around the
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estimate of effect.

Inclusion criteria (literature
review)

Explicit criteria used to decide which studies should be considered
as potential sources of evidence.

Incremental analysis

The analysis of additional costs and additional clinical outcomes
with different interventions.

Incremental cost

The mean cost per patient associated with an intervention minus
the mean cost per patient associated with a comparator
intervention.

Incremental cost
effectiveness ratio (ICER)

The difference in the mean costs in the population of interest
divided by the differences in the mean outcomes in the population
of interest for one treatment compared with another.

Incremental net benefit (INB)

The value (usually in monetary terms) of an intervention net of its
cost compared with a comparator intervention. The INB can be
calculated for a given cost-effectiveness (willingness to pay)
threshold. If the threshold is £20,000 per QALY gained then the INB
is calculated as: (£20,000 x QALYs gained) — Incremental cost.

Indirectness

The available evidence is different to the review question being
addressed, in terms of PICO (population, intervention, comparison
and outcome).

IBD

Inflammatory Bowel Disease (Chronic, non-specific disorders of
unknown aetiology. Includes Crohn’s disease and ulcerative colitis.)

Intention to treat analysis
(ITT)

A strategy for analysing data from a randomised controlled trial. All
participants are included in the arm to which they were allocated,
whether or not they received (or completed) the intervention given
to that arm. Intention-to-treat analysis prevents bias caused by the
loss of participants, which may disrupt the baseline equivalence
established by randomisation and which may reflect non-adherence
to the protocol.

Intervention

Healthcare action intended to benefit the patient, for example,
drug treatment, surgical procedure, psychological therapy.

Kappa statistic

A statistical measure of inter-rater agreement that takes into
account the agreement occurring by chance.

Length of stay

The total number of days a participant stays in hospital.

Leukapheresis

Leukapheresis involves extracorporeal removal of leukocytes from
the blood, either by centrifugation or through an adsorptive
system.

Licence

See ‘Product licence’.

Life-years gained

Mean average years of life gained per person as a result of the
intervention compared with an alternative intervention.

Likelihood ratio

The likelihood ratio combines information about the sensitivity and
specificity. It tells you how much a positive or negative result
changes the likelihood that a patient would have the disease. The
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likelihood ratio of a positive test result (LR+) is sensitivity divided by
1- specificity.

Long-term care

Residential care in a home that may include skilled nursing care and
help with everyday activities. This includes nursing homes and
residential homes.

Markov model

A method for estimating long-term costs and effects for recurrent
or chronic conditions, based on health states and the probability of
transition between them within a given time period (cycle).

MDT

Multidisciplinary team.

Meta-analysis

A statistical technique for combining (pooling) the results of a
number of studies that address the same question and report on
the same outcomes to produce a summary result. The aim is to
derive more precise and clear information from a large data pool. It
generally has greater power to confirm or refute a hypothesis than
the individual trials.

MTX

Methotrexate (an immunosuppressive drug).

MP

Mercaptopurine (an immunosuppressive drug).

Mucosal healing

An endoscopic appearance where the mucosa shows no visual
evidence of inflammation. Ideally it should be supported by
evidence of histological healing.

Multivariate model

A statistical model for analysis of the relationship between two or
more predictor (independent) variables and the outcome
(dependent) variable.

Number needed to treat
(NNT)

The number of patients that who on average must be treated to
prevent a single occurrence of the outcome of interest.

Observational study

Retrospective or prospective study in which the investigator
observes the natural course of events with or without control
groups; for example, cohort studies and case—control studies.

Odds ratio

A measure of treatment effectiveness. The odds of an event
happening in the treatment group, expressed as a proportion of the
odds of it happening in the control group. The 'odds' is the ratio of
events to non-events.

Opportunity cost

The loss of other health care programmes displaced by investment
in or introduction of another intervention. This may be best
measured by the health benefits that could have been achieved had
the money been spent on the next best alternative healthcare
intervention.

Outcome

Measure of the possible results that may stem from exposure to a
preventive or therapeutic intervention. Outcome measures may be
intermediate endpoints or they can be final endpoints. See
‘Intermediate outcome’.

Padova Inflammatory Bowel
Disease Quality of Life

Italian version of the Cleveland Global Quality of Life (CGQL)
instrument (see definition above).
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Paediatric

Pertaining to children or people less than 18 years of age.

PCDAI

Paediatric Crohn’s disease activity index

Per protocol

Only the patients who adhered to their originally-assigned
treatments (no switching) and who completed the trialare included
in the analysis.

Perioperative

The period from admission through surgery until discharge,
encompassing the pre-operative and post-operative periods.

Photopheresis

A process in which peripheral blood is exposed in an extracorporeal
flow system to photoactivated 8-methoxypsoralen (METHOXSALEN)
and ultraviolet light - a procedure known as PUVA THERAPY.

PICO

In order to define a review question, a number of essential aspects
require specification. For the characteristics used to define
intervention reviews, the mnemonic PICO is used: Population,
Intervention, Comparison, Qutcome).

Placebo

An inactive and physically identical medication or procedure used
as a comparator in controlled clinical trials.

Polymeric

Protein is present in its whole form.

Examples of currently available formulas for enteral nutrition:
Fortisip (by Nutricia), Ensure (by Fresnius), Modulen IBD (by
Nestle).

Polypharmacy

The use or prescription of multiple medications.

Post-operative

Pertaining to the period after patients leave the operating theatre,
following surgery.

Power (statistical)

The ability to demonstrate an association when one exists. Power is
related to sample size; the larger the sample size, the greater the
power and the lower the risk that a possible association could be
missed.

Pre-digested feed

Elemental feed used in enteral nutrition. Protein is present in the
form of free amino acids.

Example of currently available formula: Elemental 028 Extra (by
SHS).

Primary care

Healthcare delivered to patients outside hospitals. Primary care
covers a range of services provided by general practitioners, nurses,
dentists, pharmacists, opticians and other healthcare professionals.

Primary outcome

The outcome of greatest importance, usually the one in a study
upon which the power calculation is based.

Product licence

An authorisation from the MHRA to market a medicinal product.

Prognosis

A probable course or outcome of a disease. Prognostic factors are
patient or disease characteristics that influence the course. Good
prognosis is associated with low rate of undesirable outcomes; poor
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prognosis is associated with a high rate of undesirable outcomes.

Prospective study

A study in which people are entered into the research and then
followed up over a period of time with future events recorded as
they happen. This contrasts with studies that are retrospective.

Publication bias

Also known as reporting bias. A bias caused by only a subset of all
the relevant data being available. The publication of research can
depend on the nature and direction of the study results. Studies in
which an intervention is not found to be effective are sometimes
not published. Because of this, systematic reviews that fail to
include unpublished studies may overestimate the true effect of an
intervention. In addition, a published report might present a biased
set of results (e.g. only outcomes or sub-groups where a statistically
significant difference was found.

P-value

The probability that an observed difference could have occurred by
chance, assuming that there is in fact no underlying difference
between the means of the observations. If the probability is less
than 1in 20, the P value is less than 0.05; a result with a P value of
less than 0.05 is conventionally considered to be ‘statistically
significant’.

Quality of life

See ‘Health-related quality of life’.

Quality-adjusted life year
(QALY)

An index of survival that is adjusted to account for the patient’s
quality of life during this time. QALYs have the advantage of
incorporating changes in both quantity (longevity/mortality) and
quality (morbidity, psychological, functional, social and other
factors) of life. Used to measure benefits in cost-utility analysis. The
QALYs gained are the mean QALYs associated with one treatment
minus the mean QALYs associated with an alternative treatment.

Quiescent Crohn’s disease

A situation where the patient is symptom free and has no
endoscopic or radiological evidence of disease activity.

Randomisation

Allocation of participants in a research study to two or more
alternative groups using a chance procedure, such as computer-
generated random numbers. This approach is used in an attempt to
ensure there is an even distribution of participants with different
characteristics between groups and thus reduce sources of bias.

Randomised controlled trial
(RCT)

A comparative study in which participants are randomly allocated
to intervention and control groups and followed up to examine
differences in outcomes between the groups.

RCT

See ‘Randomised controlled trial’.

Receiver operated
characteristic (ROC) curve

A graphical method of assessing the accuracy of a diagnostic test.
Sensitivity Is plotted against 1-specificity. A perfect test will have a
positive, vertical linear slope starting at the origin. A good test will
be somewhere close to this ideal.

Reference standard

The test that is considered to be the best available method to
establish the presence or absence of the outcome — this may not be
the one that is routinely used in practice.
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Refractory Crohn’s disease

A situation where the condition does not respond to standard
pharmacological treatments.

Relapse

The return of a sign, symptom, or disease after a remission.

Relative risk (RR)/

The number of times more likely or less likely an event is to happen
in one group compared with another (calculated as the risk of the

Risk ratio event in group A/the risk of the event in group B).

Remission Remission is synonymous with quiescent disease and describes a
situation where the patient is symptom free and has no endoscopic
or radiological evidence of disease activity.

Reporting bias See publication bias.

Resource implication

The likely impact in terms of finance, workforce or other NHS
resources.

Retrospective study

A retrospective study deals with the present/ past and does not
involve studying future events. This contrasts with studies that are
prospective.

Review question

In guideline development, this term refers to the questions about
treatment and care that are formulated to guide the development
of evidence-based recommendations.

Secondary outcome

An outcome used to evaluate additional effects of the intervention
deemed a priori as being less important than the primary
outcomes.

Selection bias

A systematic bias in selecting participants for study groups, so that
the groups have differences in prognosis and/or therapeutic
sensitivities at baseline. Randomisation (with concealed allocation)
of patients protects against this bias.

Semi-elemental

Enteral nutrition formula in which protein is present in the form of
peptide chains, made by protein hydrolysis. Usually these formulas
have a mean peptide chain length of four or five amino acids.

Examples of currently available formulas: Peptisorb (by Nutricia),
Pepdite (by SHS).

Sensitivity

Sensitivity or recall rate is the proportion of true positives which are
correctly identified as such. For example in diagnostic testing it is
the proportion of true cases that the test detects.

See the related term ‘Specificity’

Sensitivity analysis

A means of representing uncertainty in the results of economic
evaluations. Uncertainty may arise from missing data, imprecise
estimates or methodological controversy. Sensitivity analysis also
allows for exploring the generalisability of results to other settings.
The analysis is repeated using different assumptions to examine the
effect on the results.

One-way simple sensitivity analysis (univariate analysis): each
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parameter is varied individually in order to isolate the
consequences of each parameter on the results of the study.

Multi-way simple sensitivity analysis (scenario analysis): two or
more parameters are varied at the same time and the overall effect
on the results is evaluated.

Threshold sensitivity analysis: the critical value of parameters above
or below which the conclusions of the study will change are
identified.

Probabilistic sensitivity analysis: probability distributions are
assigned to the uncertain parameters and are incorporated into
evaluation models based on decision analytical techniques (For
example, Monte Carlo simulation).

Short bowel syndrome

A malabsorption syndrome resulting from extensive operative
resection of small bowel.

Significance (statistical)

A result is deemed statistically significant if the probability of the
result occurring by chance is less than 1 in 20

(p <0.05).
SPC Summary of Product Characteristics.
Specificity The proportion of true negatives that a correctly identified as such.

For example in diagnostic testing the specificity is the proportion of
non-cases incorrectly diagnosed as cases.

See related term ‘Sensitivity’.

In terms of literature searching a highly specific search is generally
narrow and aimed at picking up the key papers in a field and
avoiding a wide range of papers.

Stakeholder

Those with an interest in the use of the guideline. Stakeholders
include manufacturers, sponsors, healthcare professionals, and
patient and carer groups.

Symptomatic recurrence

Subjective or objective assessment of symptoms that indicate a
resurgence of the disease.

Systematic review

Research that summarises the evidence on a clearly formulated
guestion according to a pre-defined protocol using systematic and
explicit methods to identify, select and appraise relevant studies,
and to extract, collate and report their findings. It may or may not
use statistical meta-analysis.

Time horizon

The time span over which costs and health outcomes are
considered in a decision analysis or economic evaluation.

TPMT

Thiopurine methyl transferase.

Treatment allocation

Assigning a participant to a particular arm of the trial.

TNF-a

Tumour Necrosis Factor (TNF) alpha .
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UNG Understanding NICE Guidance.

Univariate Analysis which separately explores each variable in a data set.
Utility A measure of the strength of an individual’s preference for a

specific health state in relation to alternative health states. The
utility scale assigns numerical values on a scale from 0 (death) to 1
(optimal or ‘perfect’ health). Health states can be considered worse
than death and thus have a negative value.

Wireless capsule endoscopy

A small capsule, consisting of a camera, light source and wireless
circuit for the acquisition and transmission of images of the
gastrointestinal tract. The capsule is swallowed and then passed in
the patient’s stool and is not used again.
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Summary of all interventional results
Key

VL = very low quality

L = low quality

M = moderate quality

H = high quality
Drug comparisonsand  Number of Relative effect
outcomes studies

Conventional glucocorticosteroid for induction of remission
Conventional glucocorticosteroid compared with placebo

Induction of remission 2 (H) RR 1.99 (1.51 -

CDAI, follow-up at 15 2.64)
weeks Malchow 1984

Summers 1979

(in Bechimol
2008)

Adverse events, follow- 1 (H) RR 4.89 (1.98 —

up at 17 weeks 12.07)
Singleton 1979

Absolute
effect

308 more per
1000 (from
159 more to
510 more)

253 more per
1000 (from 64
more to 719
more)

Favours

Favours conventional
glucocorticosteroid

Favours placebo:
more adverse events
in conventional
glucocorticosteroid

group

Comments
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Withdrawal due to 2 (M) RR 4.57 (0.75 —
adverse events, follow- 27.83)
up at 17-18 weeks Malchow 1984

Singleton 1979

(in Bechimol
2008)

Conventional glucocorticosteroid compared with 5-ASA

Induction of remission 3 (H) RR 1.65 (1.33 -
CDAI, follow-up at 15 2.03)
izl Malchow 1984

Schomerich 1990
Summers 1979

(in Bechimol
2008)

26 more per Non-significant
1000 (from 2

fewer to 199

more)

272 more per Favours conventional
1000 (from glucocorticosteroid
138 more to

430 more)
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Withdrawal due to
adverse events, follow-
up at 15 weeks

Adverse events, follow-
up at 15 weeks

6 (L)

Gross 1995
Malchow 1984
Martin 1990
Prantera 1999

Scholmerich
1990

Singleton 1979

(in Bechimol
2008)

5 (M) (L)
Gross 1995
Martin 1990

Pranera 1999

Schomerich 1990

Singleton 1979

(in Bechimol
2008)

RR 1.18 (0.61—

2.29)

Fixed effect: RR

2.53 (1.77-3.63)

Random effects:
RR 3.13 (0.99 -
9.90)

9 more per
1000 (from 21
fewer to 68
more)

Fixed effect:
210 more per
1000 (from
106 more to
361 more)

Random
effects: 292
more per 1000
(from 1 fewer
to 1222 more)

Non-significant

Fixed effect: more Significant heterogeneity
adverse events in
conventional

glucocorticosteroid
group

Random effects: non-
significant

Conventional glucocorticosteroid plus sulfasalazine compared with conventional glucocorticosteroid plus placebo
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Induction of remission, 2 (L) RR 0.88 (0.74 — 88 fewer per Non-significant
follow-up at 8 -15 1.04) 1000 (from
weeks Malchow 1984 192 fewer to

Singleton 1979 29 more)

Conventional glucocorticosteroid compared with AZA/MP

Conventional glucocorticosteroid plus AZA/MP compared with conventional glucocorticosteroid plus placebo

Induction CDAI, follow- 8 (M) (L) Fixed effect: RR Fixed effect: Favours conventional  Significant heterogeneity
up at 16 weeks 1.57 (1.26—-1.96) 190 more per  glucocorticosteroid
Prefontaine 2009 1000 (from 87  plus AZA
more to 320
Random effects: more)
RR 1.59 (1.03 -
2.43)
Random
effects: 197

more per 1000
(from 10 more
to 477 more)
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Conventional 5 (M) (L) Fixed effect: RR 293 more per  Favours conventional
glucocorticosteroid ) 1.81 (1.38—-2.38) 1000 (from glucocorticosteroid
sparing effect, follow-  Prefontaine 2009 132 more to plus AZA

up at 16 weeks 469 more)

286 more per

Random effects: 1000 (from 4

RR1.80(1.01—  Moreto787
3.20) more)
Fistula improvement, 3 (L) RR 2.0 (0.67 - 260 more per  Non-significant
follow-up at 16 weeks ) 5.93) 1000 (from
Prefontaine 2009 134 fewer to
1694 more)
Adverse events, follow- 7 (H) RR 2.81 (1.28 — 169 fewer per  Favours conventional
up at 16 weeks ) 6.17) 1000 (from 26  glucocorticosteroid
Prefontaine 2009 fewer to 483 plus placebo: more

more) adverse events in
conventional
glucocorticosteroid
plus AZA group

Conventional glucocorticosteroid plus AZA or MP compared with conventional glucocorticosteroid plus placebo in mixed age population

aseasIp s,uyo.)
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Corticosteroid sparing 1 (VL) Corticosteroid Mean Steroid sparing for
reduction in dosage, plus AZA/MP = difference 9.4  prednisone
follow-up at 26 weeks ~ Rosenberg 1975 in o 15 5 mg mg higher p <
0.05 Addition of AZA/MP
(confidence to corticosteroid
Corticosteroid 'gr;f/ee;\/)al not zf:;i?:jgeneed o

plus placebo =
minus 6.1 mg

Conventional glucocorticosteroid plus MP compared with conventional glucocorticosteroid plus placebo in children

Conventional 1 (VL) Conventional 73 days on prednisone

glucocorticosteroid glucocorticosteroi in the mercaptopurine

sparing days on Markowitz 2000 ¢ s MP =0.73 plus conventional

prednisone, follow-up days glucocorticosteroid

at 18 months arm compared with
1.34 days on

prednisone in the
conventional
glucocorticosteroid

Conventional
glucocorticosteroi
d plus placebo =

1.34 days arm alone
Remission Harvey 1 (M) RR 1.18 (0.94 — 141 more per  Non-significant
Bradshaw Index, follow- ) 1.47) 1000 (from 47
up at 1 month Markowitz 2000 fewer to 369

more)

Conventional glucocorticosteroid plus MTX compared with conventional glucocorticosteroid plus placebo
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Induction of remission
CDAI or Harvey
Bradshaw, follow-up at
16 weeks

Withdrawal due to
adverse events, follow-
up at 18 months

3 (VL)
Aurora 1999
Oren 1997

Feagan 1995

3 (M)
Aurora 1999
Oren 1997
Feagan 1995

(in Alfadhli
Ahmand 2004)

Budesonide for induction of remission

Budesonide compared with placebo

Fixed effect: RR
1.25 (0.86 — 1.80)

Random effects:
RR 1.09 (0.48 —
2.47)

RR 6.97 (1.61 —
30.1)

Fixed effect:
85 more per

1000 (from 48

fewer to 237
more)

Random
effects: 31

more per 1000

(from 177
fewer to 501
more)

66 more per
1000 (from 7
more to 320
more)

Non-significant Significant heterogeneity

Favours
glucocorticosteroid
plus placebo: more
withdrawals in
conventional
glucocorticosteroid
plus MTX group
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Induction of remission
CDAI, follow-up at 8
weeks

Withdrawal due to
adverse events, follow-
up at 8 — 10 weeks

Change in IBDQ score
(better indicated by
lower values), follow-up
at 8 — 10 weeks

2 (L)

Greenberg 1994
Tremaine 2002
(in Seow 2008)
2 (VL)
Greenberg 1994
Termaine 2002

(in Seow 2008)

2 (VL)
Irvine 2000
Tremaine 2002

(in Seow 2008)

RR 1.96 (1.19 -
3.23)

RR 1.16 (0.45 —
2.99)

233 more per  Favours budesonide
1000 (from 46
more to 542

more)

9 more per Non-significant
1000 (from 31
fewer to 112

more)

Fixed effect:
MD 17.84
higher (from
8.88 lower to
26.81 higher)

Non-significant

Random
effects: MD
16.79 higher
(from 6.34
lower to 39.91
higher)

Budesonide compared with conventional glucocorticosteroid treatment

Significant heterogeneity
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Induction of remission
CDAI, follow-up at 8
weeks

Induction of remission
CDAI, follow-up at 12
weeks

Induction of remission
in severe disease CDAI,
follow-up at 8 weeks

8 (M) RR 0.85 (0.75 —
Bar-Meir 1998 20

Campieri 1997

Escher 2004

Gross 1996

Levine 2003

Rutgeerts 1994

Van lerssel 1995

(In Seow 2008)

3 (L) RR 1.02 (0.81 -
1.3)

Campieri 1997

Escher 2004

Levine 2003

(In Seow 2008)

2 (L) RR 0.52 (0.28 —
0.95)

Campieri 1997

Gross 1996

92 fewer per
1000 (from 18
fewer to 153
fewer)

11 more per
1000 (from
101 fewer to
159 more)

271 fewer per
1000 (from 28
fewer to 407
fewer)

Favours conventional
glucocorticosteroid

Non-significant

Favours conventional
glucocorticosteroid
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Induction of clinical
remission ileal or right
sided ilecolonic disease,
CDAI, follow-up at 8
weeks

Change in CDAI score
(better indicated by
lower values)

6 (L)

Bar-Meir19 98
Campieri 1997
Escher 2004
Gross 1996
Rutgeerts 1994
Van lerssel 1995
6 (L)

Bar Meir 1998
D’Haens 1998
Escher 2004
Gross 1996
Rutgeerts 1994
Van lerssel 1995

(In Seow 2008)

RR 0.86 (0.75 -1)

86 fewer per
1000 (from
153 fewer to 0
more)

Fixed effect:
MD 33.83
lower (from
45.68 lower to
21.97 lower)

Change lower in
budesonide

Random
effects: MD
42.27 lower
(from 69.67
lower to 14.86
lower)

Favours conventional
glucocorticosteroid

Significant heterogeneity
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Withdrawal due to
adverse events

Glucocorticosteroid-
related adverse events
in adults and children

5 (VL)

Bar Meir 1998
Escher 2004
Gross 1996
Levine 2003
Rutgeerts 1994
Tursi 2006

(in Seow 2008)
6 (L& VL)
Bar-Meir 1998
Campieri 1997
Escher 2004
Gross 1996
Levine 2003
Rutgeerts 1994

(In Seow 2008)

RR 0.57 (0.18 —
1.84)

Fixed effect
RR 0.60 (0.53-
0.67)

Random effects
RR 0.59 (0.46-
0.77)

21 fewer per
1000 (from 41
fewer to 42
more)

251 fewer per
1000 (from
207 fewer to
294 fewer)

257 fewer per
1000 (from
144 fewer to
338 fewer)

Non-significant

Favours budesonide
(fewer adverse
events)

Favours budesonide
(fewer adverse
events)

Significant heterogeneity
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Glucocorticosteroid-
related adverse events
in adults only

4(L)

Bar-Meir 1998
Campieri 1997
Gross 1996
Rutgeerts 1994

(In Seow 2008)

Budesonide compared with 5-ASA

Induction of remission
CDAI, follow-up at 8
weeks (mesalazine)

Induction of remission
CDAI, follow-up at 12
weeks (mesalazine)

2(VL)
Thomsen 1998
(In Seow 2008)

Tromm 2010

1(L)
Thomsen 1998

(in Seow 2008)

Fixed effect RR
0.56 (0.49 — 0.64)

Random effects
RR 0.53 (0.40 —
0.69)

Fixed effect: RR
1.26 (1.10 - 1.46)

Random effects:
RR 1.33 (0.91 -
1.92)

RR 1.59 (1.17 —
2.15)

282 fewer per
1000 (from
231 fewer to
327 fewer)

301 fewer per
1000 (from
199 fewer to
384 fewer)

Fixed effect:
142 more per
1000 (from 55
more to 251
more)

Random
effects: 180
more (from 49
fewer to 502
more)

232 more per
1000 (from 67
more to 452
more)

Favours budesonide
(fewer adverse
events)

Favours budesonide
(fewer adverse
events)

Fixed effect: favours
budesonide

Random effects: non-
significant

Favours budesonide

Significant heterogeneity
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Withdrawal due to

adverse events

(mesalazine), follow-up

at 5 weeks

Change in CDAI score
(better indicated by
lower values), follow-up
at 8 weeks (mesalazine)

Total adverse events,
follow-up at 8 weeks

(mesalazine)

2 (L)

Thomsen 1998
(In Seow 2008)
Tromm 2010

1 (M)

Tromm 2010

1(M)

Tromm 2010

RR 0.43 (0.18 —
1.02)

RR 0.93 (0.89 —
0.98)

38 fewer per
1000 (from 54
fewer to 1
more)

MD 19 lower
(from 41.35
lower to 3.35
higher)

69 fewer per
1000 (from 20
fewer to 109
fewer)

Budesonide compared with glucocorticosteroid treatment in children

Induction of remission

PCDAI 8 weeks

Induction of remission

PCDAI 12 weeks

2 (VL)

Escher 2004
Levine 2003
(In Seow 2008)
2 (VL)

Escher 2004
Levine 2003

(In Seow 2008)

RR 0.88 (0.58 —
1.33)

RR 0.99 (0.65 —
1.50)

69 fewer per
1000 (from
242 fewer to
190 more)

1 fewer per
1000 (from 53
fewer to 75
more)

Non-significant

Non-significant

Favours 5-ASA: more
adverse events in
budesonide group

Non-significant

Non-significant
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Change in PCDAI score
(better indicated by
higher values)

Induction of remission
PCDAI 8 weeks; ileal or
right-sided ileocolnic
disease

Glucocorticosteroid-
related adverse events
in children

Withdrawal due to
adverse events 8 weeks

5-ASA induction

1 (VL)

Escher 2004

1 (VL)

Escher 2004

2 (VL)

Escher 2004
Levine 2003
(In Seow 2008)
1 (VL)

Escher 2004

5-ASA compared with placebo

RR 0.83 (0.52 —
1.34)

RR 0.57 (0.38 —
0.85)

RR 0.17 (0.02 -
1.27)

MD 4.10 lower
(from 12.77
lower to 4.57
higher)

111 fewer per
1000 (314
fewer to 222
more)

322 fewer per
1000 (112
fewer to 465
fewer)

223 fewer per
thousand (264
fewer to 73
more)

Non-significant

Non-significant

Favours budesonide
(fewer adverse
events)

Non-significant
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Remission CDAI or HB
score, follow-up at 6 —
18 weeks

Adverse events, follow-
up 16 weeks

Withdrawal for any
reason, follow-up at 6-
18 weeks

Qol, 4 g controlled
release mesalazine,
follow-up at 16 weeks

6 (VL)

Mahida 1990
Malcholw 1984
Rasmussen 1987
Singleton 1993
Summers 1979
Tremaine 1994
3 (VL)
Rasmussen 1987
Singleton 1979
Tremaine 1994
4 (VL)

Mahida 1990
Malchow 1984
Rasmussen 1987
Singleton 1993
1 (VL)

Singleton 1995

RR 1.51 (1.20 -
1.92)

RR 1.04 (0.8 -
1.36)

RR0.92 (0.77 —
1.10)

134 more per
1000 (from 52
more to 241
more)

13 fewer per
1000 (from 67
fewer to 120
more)

37 fewer per
1000 (from
105 fewer to
46 more)

7 QoL
assessments
statistically
significant

Favours 5-ASA

Non-significant

Non-significant

QoL improved with
mesalazine
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Paediatric remission 1(M)
CDA\, follow-up at 20

weeks children Griffiths 1993

5-ASA compared with AZA/MP

Remission CDAI, follow- 2 (VL) Fixed effect: RR
up at 16-30 weeks 0.81 (0.52 - 1.24)
Summers 1979
Mate-Jimenez
2000 Random effects:
RR 0.48 (0.07 —
3.53)
Adverse events, follow- 1 (M) RR 0.42 (0.21 -
up at 16 weeks 0.83)

Singleton 1979

5-ASA compared with MTX

MD 106.2
lower (from
minus 152.06
to 60.34)

Fixed effect:
91 fewer per
1000 (from
230 fewer to
115 more)

Random
effects: 250
fewer per
1000 (from
446 fewer to
1000 more)

187 fewer per
1000 (from 55
fewer to 254
more)

More remission in 5-
ASA group

Non-significant

Favours 5-ASA: more
adverse events in
AZA/MP group

Significant heterogeneity
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Remission CDAI, follow- 1 (L) RR 0.18 (0.3 —
up at 30 weeks 1.12)
Mate-Jimenez
2000

AZA for induction of remission
AZA/MP compared with placebo

Immunosuppressive therapy = AZA/MP/MTX

Remission CDAI, follow- 1 (M) RR 1.37 (0.82 -

up at 17 weeks 2.28)
Summers 1979

Adverse events, follow- 1 (H) RR 4.96 (1.97 —

up at 17 weeks 12 51)

Singleton 1979

AZA/MP compared with MTX

Remission CDAIl or HBI, 3 (VL) RR 0.99 (0.73 —
follow-up at 24-36 ) 1.35)

il Ardizzone 2003

Mate-Jimenez
2000

Oren 1997

656 fewer per
1000 (from
560 fewer to
96 more)

96 more per
1000 (from 47
fewer to 332
more)

257 more per
1000 (from 63
more to 747
more)

5 fewer per
1000 (from
135 fewer to
175 more)

Non-significant

Non-significant

Favours placebo:
more adverse events
in AZA/MP group

Non-significant
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Withdrawal due to
adverse events, follow-
up at 24-36 weeks

Glucocorticosteroid
sparing, follow-up at 6
months

Maintenance

Conventional glucocorticosteroid for maintenance of remission

Conventional glucocorticosteroid vs placebo

Relapse or failure of
remission CDAI, follow-
up at 1 year

3 (VL)
Ardizzone 2003

Mate-Jimenez
2000

Oren 1997
1(L)

Ardizzone 2003

3 (M)
Malchow 1984
Smith 1978
Summers 1979

(In Steinhardt
2000)

RR0.79 (0.25 -
2.44)

RR 1.13 (0.73 —
1.77)

RR 0.88 (0.62 —
25)

19 fewer per Non-significant
1000 (from 66

fewer to 127

more)

72 more per Non-significant
1000 (from

150 fewer to

428 more)

37 fewer per Non-significant
1000 (from

118 fewer to

78 more)
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Relapse or failure of
remission CDAI, follow-
up at 2 years

Withdrawal due to side
effects of drugs, follow-
up at 2 years

Adverse events
disaster, follow-up at 2
years

Adverse events severe,
follow-up at 2 years

Withdrawal due to
relapse, follow-up at 3
years

3 (M)
Malchow 1984
Smith 1978
Summers 1979

(In Steinhardt
2000)

1()

Malchow 1984

1(L)

Singleton 1979

1(H)

Singleton 1979

1 (VL)

Smith 1979

RR 0.84 (0.61 —
1.17)

RR 0.16 (0.01 -
3.23)

RR 3.31 (0.31-
35.76)

RR 3.55 (1.53 -
8.21)

RR 1.05 (0.42 —
2.65)

72 fewer per
1000 (from
175 fewer to
76 more)

210 fewer per
1000 (from
248 fewer to
558 more)

23 more per
1000 (from 7
fewer to 344
more)

177 more per
1000 (from 37
more to 500
more)

12 more per
1000 (from
134 fewer to
381 more)

Conventional glucocorticosteroid compared with 5-ASA (sulfasalazine)

Non-significant

Non-significant

Non-significant

Favours placebo:
more adverse events
in conventional
glucocorticosteroid

group

Non-significant
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Withdrawal due to side
effects of drugs, follow-
up at 2 years

Adverse events
disaster, follow-up at 2
years

Adverse events severe,
follow-up at 2 years

1()

Malchow 1984

1(L)

Singleton 1979

1(H)

Singleton 1979

RR 0.19 (0.01 -
3.90)

RR 4.76 (0.23 -
97.05)

RR 7.13 (1.70 -
29.83)

Conventional glucocorticosteroid compared with AZA

Adverse events
disaster, follow-up at 2
years

Adverse events severe,
follow-up at 2 years

1(L)

Singleton 1979

1(M)

Singleton 1979

RR 0.89 (0.13 -
6.07)

RR 1.66 (0.76 —
3.61)

203 fewer per
1000 (from
248 fewer to
725 more)

0 more per
1000 (from O
fewer to 0
more

211 more per
1000 (from 24
more to 994
more)

4 fewer per
1000 (from 32
fewer to 188
more)

98 more per
1000 (from 36
fewer to 387
more)

Non-significant

Non-significant

Favours 5-ASA
(sulfasalazine): more
adverse events in
conventional
glucocorticosteroid

group

Non-significant

Non-significant

Conventional glucocorticosteroid plus 5-ASA (sulfasalazine) compared with placebo
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Withdrawal due to side

effects of drugs, follow-

up at 2 years

1()

Malchow 1984

Budesonide for maintenance of remission

Budesonide compared with placebo

Relapse, 6 mg
budesonide, CDAI,
follow-up at 12 months

Relapse, 3 mg
budesonide, CDAI,
follow-up at 12 months

4(L)

Ferguson 1998
Greenberg 1996
Hanauer 2005
Lofberg 1996

4 (M)

Ferguson 1998
Greenberg 1996
Gross 1998

Lofburg 1996

RR 0.46 (0.04 —
4.97)

RR 0.84 (0.68 to
1.03)

RR 1.01 (0.86 to
1.18)

135 fewer per  Non-significant
1000 (from

240 fewer to

992 more)

96 fewer per Non-significant
1000 (from

192 fewer to

18 more)

6 more per Non-significant
1000 (from 89

fewer to 114

more)
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Relapse and
withdrawal, 6 mg
budesonide, CDAI,
follow-up at 12 months

Relapse and
withdrawal, 3 mg
budesonide, CDAI,
follow-up at 12 months

Withdrawal due to
adverse events,
budesonide 6 mg,
follow-up at 12 months

Withdrawal due to
adverse events,
budesonide 3 mg,
follow-up at 12 months

Adverse events -
suppressed adrenal
function, budesonide 6
mg, follow-up at 12
months

3 (L)

Ferguson 1998
Hanauer 2005
Lofberg 1996
3 (M)
Ferguson 1998
Gross 1998
Lofberg 1996
3 (VL)
Ferguson 1998
Hanauer 2005
Lofberg 1996
3 (VL)
Ferguson 1998
Gross 1998
Lofberg 1996

1 (L)Ferguson
1998

RR 0.88 (0.71 to
1.09)

RR 0.95 (0.82 to
1.09)

RR 0.92 (0.45 to
1.88)

RR 0.60 (0.18 to
1.98)

RR 1.06 (0.25 to
4.45)

76 fewer per
1000 (from
184 fewer to
57 more)

37 fewer per
1000 (from
133 fewer to
66 more)

9 fewer per
1000 (from 61
fewer to 97
more)

16 fewer per
1000 (from 33
fewer to 39
more)

10 more per
1000 (from
125 fewer to
575 more)

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant
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Adverse events -
suppressed adrenal
function, budesonide 3
mg, follow-up at 12
months

Adverse events -
cortisol level,
budesonide 6 mg,
follow-up at 12 months

Adverse events -
cortisol level,
budesonide 3 mg,
follow-up at 12 months

Abnormal response to
ACTH hormone, 6 mg
budesonide, follow-up
at 12 months

Abnormal response to
ACTH hormone, 3 mg
budesonide, follow-up
at 12 months

IBDQ Score, 6 mg
budesonide, (better
indicated by higher
values), follow-up at 12
months

1()

Ferguson 1998

1(1)

Greenberg 1996

1(L)

Greenberg 1996

1 (VL)

Lofberg 1996

1 (VL)

Lofberg 1996

1()

Greenberg 1996

RR 0.63 (0.12 to
3.35)

RR 6.42 (0.38 to
107.55)

RR 3.13 (0.16 to
61.49)

62 fewer per
1000 (from
147 fewer to
392 more)

MD 101.00
lower (from
211.29 lower
t0 9.29 higher)

MD 0.00
higher (from
138.52 lower
to 138.52
higher)

MD 11 higher
(from 6.1
lower to 28.1
higher)

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant
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IBDQ Score, 3 mg 1(L)
budesonide, (better
indicated by higher
values), follow-up at 12
months

Greenberg 1996

Budesonide compared with 5-ASA

Relapse at one year 1 (VL)

CDA|, follow-up at 12 )
months Mantzaris 2003
Mean time to relapse 1 (VL)

days (better indicated

by higher values), Mantzaris 2003
follow-up at 12 months
IBDQ score (better 1(L)
indicated by higher
Mantzaris 2003

values), follow-up at 12
months

Budesonide compared with prednisolone

Relapse, follow-up at 12 1 (L)

months
Schoon 2005

Relapse and 1 (VL)
withdrawal, follow-up

at 12 months Schoon 2005

RR 0.67 (0.46 to
0.97)

RR 1.65 (0.89 to
3.06)

RR 1.31 (0.86 to
2)

MD 6.00
higher (from
12.2 lower to
24.2 higher)

271 fewer per
1000 (from 25
fewer to 444
fewer)

MD 94.00
higher (from
34.00 to
154.00 higher)

MD 37 higher
(from 16.85 to
57.15 higher)

162 fewer per
1000 (from 28
fewer to 515
more)

134 fewer per
1000 (from 60
fewer to 432
more)

Non-significant

Favours budesonide

Favours budesonide

Favours budesonide

Non-significant

Non-significant
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Withdrawal due to 1 (VL) RR 8.62 (0.48 to
adverse events, follow- 155.52)
up at 12 months Schoon 2005

Adrenal suppression, 1 (VL) RR 0.60 (0.36 to

follow-up at 12 months 1)
Schoon 2005

5-ASAs for maintenance of remission

5-ASA compared with placebo

Relapse (5-ASA), 6 (M) RR 0.76 (0.64 —
follow-up at 12 months 0.90)

Arber 1995

IMSG 1990

Mahmud 2001
Prantera 1992
Thomson 1995

Wellman 1988

Non-significant

242 fewer per  Non-significant
1000 (from

388 fewer to 0

more)

87 fewer per Favours 5-ASA
1000 (from 36

fewer to 130

more)
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Relapse including
withdrawal (5-ASA),
follow-up at 1 year

Relapse (5-ASA),
follow-up at 24 months

Maintenance of
remission
(sulfasalazine), follow-
up at 12 months

Maintenance of
remission
(sulfasalazine), follow-
up at 24 months

6 (M)

Arber 1995
IMSG 1990
Mahmud 2001
Prantera 1992
Thomson 1995

Wellman 1988

1()

Gendre 1993

1(H)

Summer 1979

1(L)

Summers 1979

Fixed effect: RR
1.01 (0.91-1.12)

Random effects:
RR 0.96 (0.80 —
1.15)

RR 0.84 (0.58 —
1.23)

RR 0.96 (0.75 —
1.24)

RR 0.76 (0.43 —
1.34)

Fixed effect: 5
more per 1000
(from 49 fewer
to 66 more)

Random
effects: 22
fewer per
1000 (from
110 fewer to
82 more)

71 fewer per
1000 (from
187 fewer to
102 more)

26 fewer per
1000 (from
161 fewer to
219 more)

97 fewer per
1000 (from
230 fewer to
137 more)

Non-significant

Non-significant

Non-significant

Non-significant

Significant heterogeneity
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Withdrawal due to
adverse events (5-
ASA), follow-up at 12
months

Withdrawal due to
adverse events (5-
ASA), follow-up at 24
months

Adverse events disaster

(sulfasalazine), follow-
up 24 months

Adverse events severe
(sulfasalazine), follow-
up at 24 months

5 (M)

Arber 1995
IMSG 1990
Mahmud 2001
Prantera 1992
Thomson 1995
1 (VL)

Gendre 1993

1(L)

Singleton 1979

1(1)

Singleton 1979

5-ASA compared with AZA

Maintenance of

remission, follow-up at

12 months

1(M)

Summers 1979

RR 1.61 (1.16 —
2.26)

RR0.71 (0.28 -
1.77)

RR 0.58 (0.02 —
13.92)

RR 0.50 (0.11 -
2.32)

RR 0.87 (0.72 —
1.05)

58 fewer per
1000 (from 15
more to 188
more)

36 fewer per
1000 (from 89
fewer to 95
more)

4 fewer per
1000 (from 10
fewer to 128
more)

35 fewer per
1000 (from 62
fewer to 91
more)

111 fewer per
1000 (from
239 fewer to
43 more)

Favours placebo:
more withdrawals in
5-ASA group

Non-significant

Non-significant

Non-significant

Non-significant
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Maintenance of
remission, follow-up at
24 months

Adverse events disaster
(sulfasalazine), follow-
up at 24 months

Adverse events severe,
follow-up at 24 months

1(M)

Summers 1979

1(L)

Singleton 1979

1 (M)

Singleton 1979

RR 1.0 (0.70 —
1.41)

RR 0.19 (0.01 -
3.80)

RR 0.23 (0.05 -
1.05)

AZA/MP (immunosuppressive) for maintenance of remission

AZA compared with placebo

Relapse CDAI & clinical
deterioration, follow-up
at 12 months

Relapse and withdrawal
(CDAI & clinical
deterioration), follow-
up at 12 months

2 (M)

O’Donoghue
1978

Lémann 2005
2 (L)

O’Donoghue
1978

Lémann 2005

RR 0.21 (0.06 —
0.68)

RR 0.58 (0.29 —
1.15)

0 fewer per
1000 (from
161 fewer to
220 more)

30 fewer per
1000 (from 37
fewer to 104
more)

114 fewer per
1000 (from
141 fewer to 7
more)

181 fewer per
1000 (from 73
fewer to 215
fewer)

114 fewer per
1000 (from
193 fewer to
41 more)

Non-significant

Non-significant

Non-significant

Favours AZA

Non-significant
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Relapse (CDAI & clinical
deterioration), follow-
up at 18 months

Relapse and withdrawal
(CDAI & clinical
deterioration), follow-
up at 18 months

Maintenance of
remission, follow-up at
12 months

Maintenance of
remission, follow-up at
24 months

Maintenance of
remission (analysed
censored 12/months)

Withdrawal due to
adverse events, follow-
up at 12 months

1(M)

Lémann 2005

1(1)

Lémann 2005

1(M)

Summers 1979

1(L)

Summers 1979

1(1)

Summers 1979

2 (VL)

O’Donoghue
1978

Lémann 2005

RR 0.36 (0.1 —
1.23)

RR 1.14 (0.67 —
1.94)

RR 1.06 (0.84 —
1.34)

RR 0.81 (0.42 -
1.58)

RR0.71 (0.38 -
1.31)

RR 1.83 (0.25 —
13.38)

134 fewer per
1000 (from
188 fewer to

48 more)

52 more per
1000 (from
123 fewer to
350 more)

39 more per
1000 (from
103 fewer to
219 more)

43 fewer per
1000 (from
132 fewer to
132 more)

117 fewer per
1000 (from
250 fewer to
125 more)

12 more per
1000 (from 11
fewer to 177
more)

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant
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Adverse events, follow-
up at 12 months

Adverse events severe
at 2 years, follow-up at
24 months

Adverse events
disaster, follow-up at 24
months

MTX vs placebo

Maintenance of
remission, follow-up at
40 weeks

Withdrawal due to
adverse events, follow-
up at 40 weeks

Adverse events severe,
follow-up at 40 weeks

2 (VL)

O’Donoghue
1978

Lémann 2005
1 (M)

Summers 1979

1(L)

Summer 1979

1(L)

Feagan 2000

1 (VL)

Feagan 2000

1 (VL)

Feagan 2000

RR 2.55 (0.39 —
16.72)

RR 2.14 (0.82 -
5.58)

RR 3.74 (0.35 -
40.32)

RR 1.67 (1.05—
2.67)

RR2.71(0.11-
64.43)

RR 0.18 (0.01 —
3.64)

22 more per
1000 (from 9
fewer to 225
more)

79 more per
1000 (from 13
fewer to 268
more)

27 more per
1000 (from 6
fewer to 389
more)

261 more per
1000 (from 19
more to 649
more)

46 fewer per
1000 (from 55
fewer to 147
more)

Non-significant

Non-significant

Non-significant

Favours MXT

Non-significant

Non-significant
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Enteral nutrition for induction of remission

Enteral nutrition compared with conventional glucocorticosteroid
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Induction of remission 7 (VL)
in adults and children

CDAI / PCDAI, follow-up  £achos 2007
at 4-10 weeks
Induction of remission 5(L&VL)
in adults (subgroup of
Zachos 2007

Cochrane) CDAI, follow-
up at 3 — 10 weeks

Fixed effect: RR
0.68 (0.57—0.8)

Random effects:

0.70 (0.53 —0.93)

Fixed effect: RR

0.62 (0.52-0.74)

Random effects:
0.64 (0.49 -0.84)

Fixed effect:

240 fewer per
1000 (from
150 fewer to
322 fewer)

Random
effects: 225
fewer per
1000 (from 52
fewer to 353
fewer)

Fixed effect:
289 fewer per
100 (from 198
fewer to 365
fewer)

Random
effects: 274
fewer per 100
(from 122
fewer to 388
fewer)

Favours conventional
glucocorticosteroid

Favours conventional
glucocorticosteroid

Significant heterogeneity

Significant heterogeneity
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Failure to achieve 1 (VL) RR 1.54 (0.36 —
remission in adults 6.49)

(DAI), follow-up at 4 Gorard 1993

weeks

Premature termination 1 (VL) RR 1.82 (0.18 —
in adults, follow-up at 18.55)

Aweeks Gorard 1993

Improvement clinical 1 (VL) RR 1.02 (0.67 —
assessment in adults, ) ) 1.55)
follow-up at 4 weeks O’Morain

198484
Induction of remission 1 (VL) RR 1.33 (0.64 —
Harvey Bradshaw in 2.79)
adults, follow-up at 2 Zoli 1997
weeks

81 more per
1000 (from 96
fewer to 823
more)

41 more per
1000 (from 41
fewer to 877
more)

16 more per
1000 (from
264 fewer to
440 more)

165 more per
1000 (from
180 fewer to
895 more)

Enteral nutrition compared with conventional glucocorticosteroid in children

Induction of 1(L) RR 1.18 (0.79 —
remission(subgroup of 1.77)
Cochrane) PCDAI, Borrelli 2006
follow-up at 10 weeks
Adverse events, follow- 1 (L) RR0.32 (0.13 -
up at 10 weeks 0.8)

Borrelli 2006

120 more per
1000 (from
140 fewer to
513 more)

499 fewer per
1000 (from
147 fewer to
638 more)

Non-significant

Non-significant

Non-significant

Non-significant

Non-significant

Favours enteral
nutrition
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Change in PCDAI (better
indicated by lower
values), follow-up at 2
months

Adverse events at 2
months, follow-up at 2
months

Endoscopic healing,
follow-up at 10 weeks

Histologic healing,
follow-up at 10 weeks

1 (VL)

Ruuska 1994

1 (VL)

Ruuska 1994

1(L)

Borrelli 2006

1()

Borrelli 2006

RR 0.9 (0.07 —
12.38)

RR 2.03 (1.09 -
3.79)

RR 2.21 (1.09 -
4.48)

MD 2.40 lower
(10.3 lower to
5.6 higher)

11 fewer per
1000 (from
103 fewer to
1264 more)

401 more per
1000 (from 35
more to 1000
more)

403 more per
1000 (from 30
more to 1000
more)

Non-significant

Non-significant

Favours enteral
nutrition

Favours enteral
nutrition

Enteral nutrition compared with conventional glucocorticosteroid plus 5-ASA (mesalazine)

Remission (mean
change in Lloyd Still
disease activity: better
indicated by lower
values), follow-up at 12
weeks

Premature termination,
follow-up at 12 weeks

1 (VL)

Sanderson 1987

1 (VL)

Sanderson 1987

RR 0.89 (0.07 —
12.00)

MD 3.00
higher (from
0.62 lower to
6.62 higher)

14 fewer per
1000 (from
116 fewer to
1375 more)

Non-significant

Non-significant
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Enteral nutrition compared with conventional glucocorticosteroid plus 5-ASA in children

Induction of remission
PCDAI, follow-up at 8

weeks

Growth mean height

velocity (better

indicated by higher
values), follow-up at 6

months

1(L) RR 1.80 (0.94 —
3.46)

Terrin 2002

1 (VL)

Thomas 1993

Enteral nutritional for maintenance of remission

Half enteral nutrition compared with free diet

Relapse, follow-up at 1

year

Adverse events, follow-

up at 1 year

1(L) HR 0.40 (0.18 -
0.98)

Takagi 2006

1 (VL) No events in

either groups
Takagi 2006

Enteral nutrition compared with normal diet

400 more per
1000 (from 30
fewer to 1230
more)

MD not
estimable (SD
not provided)
p<0.5

305 fewer per
1000 (from 7
fewer to 472
fewer)

No events in
either group

Non-significant

Favours enteral
nutrition

Favours enteral
nutrition

No differnece
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Maitenance of

remission without

conventional
glucocosteroid

treatment, follow-up at

1 year

Remission, weaning

prednisone and

maintaining 5-ASA and
AZA, follow-up at 1 year

1()

Verma 2001

1 (VL)

Verma 2001

RR 0.74 (0.45 —
1.21)

RR 2.14 (0.81 -
5.67)

Enteral nutrition compared with no treatment

Remission, I0IBD score,
follow-up at 1 year

Remission, CDAI,
follow-up at 1 year

1 (VL)

Hirakawa 1993

1(1)

Yamamoto 2007

RR 1.92 (0.86 —
4.29)

Enteral nutrition plus drugs compared with no treatment

Remission, IOIBD score,
follow-up at 1 year

1 (VL)

Hirakawa 1993

RR 1.52 (0.66 —
3.49)

Half enteral nutrition compared with no treatment in children

150 fewer per
1000 (from
317 fewer to
121 more

253 more per
1000 (from 42
fewer to 1000
more)

460 more per
1000 (from 70
fewer to 1000
more)

P=0.01

260 more per
1000 (from
170 fewer to
1000 more)

Non-significant

Non-significant

Non-significant

Favours enteral
nutrition

Non-significant

Observational data

Observational data

Observational data

Observational data

Observational data
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Relapse, PCDAI, follow-
up at 1 year

1 (VL)

Wilschanski 1996

RR 0.54 (0.33 -
0.88)

363 fewer per  Favours enteral
1000 (from 95  nutrition

fewer to 529

fewer)

Observational data
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R.2

Summary of studies for inducing remission in children

Comparison Study Quality Outcome and time | Results Sample size Summary
point
GCCS + AZAV GCCS | Rosenberg 1975 Very low GCCS-sparing: -15.5mg in GCCS | 9in GCCS + AZA Mean Difference
+ placebo reduction in GCCS + AZA compared group; 10 in GCCS + 9.4mg higher
dosage; 26 weeks with -6.1 mg in placebo group
GCCS + placebo p<0.05
GCCS + MPV GCCS | Markowitz 2000 Very low GCCS-sparing: days | 0.73 daysin GCCS | 21 in GCCS + MP p <0.001
+ placebo on prednisone; 18 + MP group; 1.34 | group; 11 in GCCS +
months days in GCCS + placebo group
placebo
Markowitz 2000 Moderate Remission (HBI); 1 1.18 (0.94-1.47) 27 in GCCS + MP NS difference
month group; 28 in GCCS +
placebo
Budesonide V GCCS | Escher 2004;Levine | Very low Induction of RR 0.88 (0.58 to 41 in budesonide NS difference
2003 in Seow 2008 remission; 8 weeks | 1.33) group; 40 in GCCS
group
Escher 2004;Levine | Very low Induction of RR 0.99 (0.65 to 41 in budesonide NS difference
2003 in Seow 2008 remission; 12 weeks | 1.50) group; 40 in GCCS
group
Escher 2004 Very low Change in PCDAI; 8 | Mean Difference 22 in budesonide NS difference
weeks 4.10 lower (12.77 | group; 26 in GCCS
lower to 4.57 group
higher)
5-ASAV placebo Griffiths 1993 Moderate Paediatric 5-ASA Mean Difference 13 in total more remission in

remission (CDAI);

106.2 lower

the 5-ASA group than
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20 weeks

(152.06 lower to
60.34 lower)

in the placebo group
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