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1. Introduction

Crohn's disease is a lifelong disease arising farinteraction between genetic and environmentabfa, but
observed predominantly in developed countries @ftbrld. The precise aetiology is unknown and tloeecé
causal therapy is not yet available. Within Eurtpe is a distinct North-South gradient, but theddence
appears to have increased in Southern countriesént years Many patients live with a considerable
symptom burden despite medical treatment in the ltloat the aetiology of the disease will shortlydesaled
and curative therapies emerge. Since it is uncettait the precise pathogenesis of Crohn's diseiidee
revealed anytime soon, clinicians have to advisepis on the basis of information available todaer than
an unknown future. Despite a multiplicity of randeed trials there will always be many questions tiaa only
be answered by the exercise of judgement and apifiais leads to differences in practice betweeamnaians,
which may be brought into sharp relief by differemén emphasis between countries.

The Consensus endeavours to address these differdimeConsensus is hot meant to supersede thelige&l
of different countries (such as those from the UBermany’ or France), which reach broadly the same
conclusions since they are, after all, based osdinge evidence. Rather, the aim of the Consensopiemote
a European perspective on the management of Croisease and its dilemmas. Since the development of
guidelines is an expensive and time-consuming pKydemay help to avoid duplication of effort etfuture. A
Consensus is also considered important because@asing number of therapeutic trials are basé&impe,
especially in eastern European countries whereipeagtiidelines have yet to be published.

This document is based on the European consensbg oiimgnosis and management of Crohn's disease,
reached by the European Crohn's and Colitis OrgémisgE CCO) at a meeting held in Prague on 24th
September 200%° On 18th October 2008, in Vienna, the guidelinesawevised at a meeting of the ECCO
guidelines task force. ECCO is a forum for spedwlis inflammatory bowel disease from 32 European
countries. It was established in 2000 with the cammurpose of promoting European views, clinicall$rand
specialist training in inflammatory bowel diseafke Consensus is grouped into three parts: defiratand
diagnosis; current management; and managementofasgituations. This first section concerns aamd
methods of the Consensus, as well as diagnost®lpgy, and classification of Crohn's disease. Hu@sd
section on Current Management includes treatmeattdfe disease, maintenance of medically-induced
remission and surgery of Crohn's disease. The #iction on Special Situations in Crohn's diseasledes
post-operative recurrence, fistulating diseasedipdrics, pregnancy, psychosomatics, extraintest-in
manifestations and alternative therapy.

" These authors acted as convenors of the Consendusatributed equally to this paper.
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The strategy to reach the Consensus on the guideliigons involved six steps:

1. Guideline statements of 2004 were analyse@syaically by the chairs of the working partiesid&line
statements selected for change and questions Weddny the 2004 ECCO guidelines were distributeth&
working party members. Participants were askedhswvar the questions based on their experience laasve
evidence from the literature (Delphi procedtfre).

2. In parallel, the working parties performed ateynatic literature search of their topic with #pgpropriate key
words using Medline/Pubmed and the Cochrane databasvell as their own files. The evidence lefztl)(was
graded (Table 1.1) according to the Oxford Centré&fadence-Based Medicirfe.

3. Provisional guideline statements on their tapéce then written by the chairmen, posted on dageb
Discussions and exchange of the literature evidanueng the working party members was then perforomed
the weblog. This process was supervised by Axeh&8g and Gert Van Assche.

4. On September 30 all working party chairs sutedithe proposed changes to the 2004 guidelin@gtbVan
Assche and Axel Dignass, who compiled them in aimgrdocument.

5. The working parties then met in Vienna on tBthOctober 2008 to agree on the statements. Teadhnibis
was done by projecting the statements and revibiegn on screen until a consensus was reached. @ursse
was defined as agreement by >80% of participastsigd a Consensus Statement and numbered for
convenience in the document. Each recommendatiomgraed (RG) according to the Oxford Centre for
Evidence Based Mediciridyased on the level of evidence (Table 1.1).

6. The final document on each topic was writterii®ychairmen in conjunction with their working tyar
Consensus guideline statements in bold are folldwecbmments on the evidence and opinion. Statenant
intended to be read in context with qualifying coemts and not read in isolation. The final text wdied for
consistency of style by A. Dignass, J Lindsay, SPavik and G Van Assche before being circulated and
approved by the participants. In some areas thad téhevidence is generally low, which reflects gaicity of
randomised controlled trials. Consequently exppition is included where appropriate.

1.1. Definitions

Common agreement was reached about frequentlytesed. While the significance of some terms (suxch a
‘early-' or 'pattern of relapse’) is undetermirseth terms reflect clinical decision making (susiwéen to start
immunomodulators). The arbitrariness of some oftinitions is recognized, but the Consensus densiit
useful to agree to the terminology.

1.1.1. Active disease

For the purposes of this Consensus, clinical desaasvity is grouped into mild, moderate and se\@iable
1.2). These are not precisely defined entities.tMlisical trials in patients with active Crohn'sease recruit
patients with a Crohn's Disease Activity Index (APpa&f >220. The fallibility of this threshold islilstrated by
the high placebo response in recent trials of bickl therap$ and the trend is now to use a CRP of >10 mg/L
in conjunction with the CDAI. Remission (see belagWidely accepted as a CDAI of <150 and respase
increasingly defined as a decrease in CDARBOO points. It would make sense to define diseeteits in
groups of 100 points, at least until a sensitieeponsive and validated index superior to the CBAI
developed. This is an inconsistency that needs to be resplwaituntil it can be modeled on clinical trial dat
sets disease activity is generally graded as ineThla.
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Table1.1 Levels of evidence and grades of recommendhatisad on the Oxford Centre for Evidence Based
Medicine. For details see http://www.cebm.net/level evidence.asp#refs.

Level Individual study Technique
la Systematic review (SR) with homogeneity of Level 1 Systematic review (SR) with homogeneity of rand@dis
diagnostic studies controlled trials (RCTS)

1b Validating cohort study with good reference staddar Individual RCT (with narrow Confidence Interval)
1c Specificity is so high that a positive result ruileshe  All or none
diagnosis ("SpPin") or sensitivity is so high that
negative result rules out the diagnosis ("SnNout")
2a SR with homogeneity of level >2 diagnostic studies SR (with homogeneity ) of cohort studies
2b Exploratory cohort study with good reference stadsla Individual cohort study (including low quality RC€;g.,
<80% follow up)
2c "Outcomes" research; ecological studies
3a SR with homogeneity of 3b and better studies SR with homogeneity of case-control studies
3b Non-consecutive study; or without consistently &apl Individual case-control study
reference standards

4 Case-control study, poor or non-independent reteren Case-series (and poor quality cohort and caseaontr
standard studies)
5 Expert opinion without explicit critical appraisat; Expert opinion without explicit critical appraisat;

based on physiology, bench research or “first pries" based on
physiology, bench research or "first principles"
Grades of recommendation

A Consistent level 1 studies

B Consistent level 2 or 3 studies or extrapolatisomflevel 1 studies

C Level 4 studies or extrapolations from level 2 @tddies

D Level 5 evidence or troublingly inconsistent or inclusive studies of any level

Table1.2 Grading of disease activity in Crohn's disease

Mild Moderate Severe

Equivalent to a CDAI of 150-220 Equivalent to a CDAI of 220-450 Equivalent to a CDAI of >450

e.g. Ambulatory, eating and drinking e.g. Intermittent vomiting, or weight e.g. Cachexia (BMI <18 kg 1), or
<10% weight loss. loss >10%. Treatment for mild diseasevidence of obstruction or abscess.

No features of obstruction, fever,  ineffective, or tender mass. No overt persistent symptoms despite intensive
dehydration, abdominal mass, or ~ obstruction. CRP elevated above the reatment. CRP increased.
tenderness. CRP usually increased UPPer limit of normal.

above the upper limit of normal.
Note: symptoms of obstruction are not always reléteinflammatory activity and should be investeghtvith additional imaging as outlined
further in the paper.

1.1.2. Remission

The criterion used in the majority of clinical tsakhen selecting Crohn's disease patients in alingmission is

a CDAI of <150 This has become the customary definition anddgpted for the purposes of evaluating the
literature and clinical trials for as long as thBAT remains the principal index for evaluating autee in trials

of Crohn's disease. In several studies, a biolbgidex of Brignola of <108'?was also a requirement. This has
the advantage of objectivity, but is not used inichl practice. In keeping with the views of tinédrnational
Organisation for the study of Inflammatory BowekBase, ECCO believes that studies evaluating the
maintenance of remission in Crohn's disease sHasidt least 12 montAg?

1.1.3. Response

Response should be defined bx@DAI of >100 points, although in some studies, includingéhimitially
evaluating the effectiveness of inf liximab, a Erssnd point of response with a reduction in CDAPEO0
points*** was used.
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1.1.4. Relapse

The term relapse is used to define a flare of symptim a patient with established CD who is in clai
remission, either spontaneously or after mediegtiment. Relapse is preferably confirmed by lalooyat
parameters, imaging or endoscopy in clinical pcactiFor the purposes of clinical trials a CDAI d59 with an
increase of more than 70 points has been prop8s¢alvever, if a therapeutic response is defined decaease
in CDAI by >100 points, then the definition would more ratidplle a CDAI of >150 with an increase of 100
points from baseline. There is no internationakagient on this, but future trials on Crohn's disesh®uld take
this into account. Other definitions (including CDA50, or a CDAI>250, or an increase of 50 poifithé
baseline was between 150 and 250) are considesgddeeptable.

1.1.5. Early relapse

An arbitrary, but clinically relevant period of #8onths after achieving remission on previous thedsdines
early relapse. The therapeutic significance neebis tefined.

1.1.6. Pattern of relapse

Relapse may be infrequenrtifyr), frequent¥2 relapses/ yr), or continuous (persistent symptohastive CD
without a period of remission). Although the terams arbitrary, they are considered clinically relev The
prognostic significance needs to be determined.

The term ‘chronic active disease' has been usée ipast to define a patient who is dependent dractery to,
or intolerant of steroids, or who has disease #gtilespite immunomodulators. Since this term ib@mous it
is best avoided. Instead, arbitrary, but more peedgefinitions are preferred, including steroidaefory or
steroid-dependence.

1.1.7. Steroid-refractory disease

Patients who have active disease despite prednsaibup to 0.75 mg/kg/day over a period of 4 weeks

1.1.8. Steroid-dependent disease
Patients who are either

i) unable to reduce steroids below the equivaléprednisolone 10 mg/day (or budesonide below 3dang/
within 3 months of starting steroids, without reeunt active disease, or

i) who have a relapse within 3 months of stopsteyoids.

The assessment of steroid-refractoriness or -depeedsould be made after careful exclusion of disea
specific complications.

This definition of steroid-dependence requires thattotal duration of steroids does not exceed Bthsbefore
a threshold equivalent to prednisolone 10 mg/dagashed. Patients are still considered steroicaignt if
they relapse within 3 months of stopping sterofdgiough these limits are arbitrary, they servegyaislance for
clinical practice and may be used for uniformityclimical trials. The aim should be to withdrawrsids
completely.

1.1.9. Recurrence

The term recurrence is best used to define the esappce of lesions after surgical resection (wielapse
refers to the reappearance of symptoms, above).

1.1.10. Morphologic recurrence

The appearance of new CD lesions after completetieseof macroscopic disease, usually in the newmitel
ileum and/ or at the anastomosis, detected by enggsradiology or surgery:** Endoscopic recurrencis
currently evaluated and graded according to thera@iof Rutgeerts et al. (0: no lesions; 1: lésst5 aphthous
lesions; 2: more than 5 aphthous lesions with nbrmecosa between the lesions, or skip areas ofildegions,
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or lesions confined to the ileocolonic anastomliing (<1 cm); 3: diffuse aphthous ileitis withffilisely
inflamed mucosa; and 4: diffuse ileal inflammatigith larger ulcers, nodules, or narrowing. Hyperaeand
oedema alone are not considered as signs of rece)té Also, all post-operative changes visualized by
ultrasound or CT/MRI are not specifically indicatidigease recurrence (also see Section 2.3.1).

1.1.11. Clinical recurrence

The appearance of CD symptoms after complete resectimacroscopic disease, provided (for the pwrpas
clinical trials) that recurrence of lesions is domed® Symptoms suggestive of CD can be caused by myotilit
disturbances or bile malabsorption, which undeestine need for confirmation of inflammatory, peatitg or
fibrotic lesions’

1.1.12. Localised disease

Intestinal Crohn's disease affecting <30 cm inmxf€his usually applies to an ileocaecal locatieB0(cm
ileum = right colon), but could apply to isolatealanic disease, or conceivably to proximal smakatinal
disease.

1.1.13. Extensive Crohn's disease

Intestinal Crohn's disease affecting >100 cm ireixivhatever the location. This applies to the séim o
inflammation in discontinuous segments. While thisreearly a 'grey area' of disease extent (betv@®and
100 cm) and the length is arbitrary, this defimitaf extensive disease recognises the greatemnfigtory
burden and implications for medical and surgicaisien making with this extent of disease.

1.1.14. New patient

A patient with active CD presenting at, or shodfter diagnosis, with no previous therapy for CD.

1.1.15. Alternative therapy

One that is used in place of conventional medicine.

1.1.16. Complementary therapies
Similar treatments used alongside conventional airegli'see Section 1.1.15 for comment).

1.1.17. Expert opinion

The term 'expert' is used here to refer to the opiof the specialists in inflammatory bowel diseag@esenting
multiple disciplines from 22 European countries wbatributed to the ECCO Consensus. In some sections
opinions from individual members of other expertlies were obtained, including individuals of thedpean
Society of Pathology (ESP) working group on DigesDiseases, or the European Society of Gastroiimaést
and Abdominal Radiology (ESGAR).

2. Clinical diagnosis and imaging
Principal changes with respect to the 2004 ECCOdjjuiels.

* MR or CT enterograpy/enteroclysis is an imageahhique with the highest diagnostic accuracytier t
detection of intestinal involvement of CD includiegtramural complications [statements 2F and 2G].

« Small bowel capsule endoscopy should be resdoratiose patients with a high clinical suspicafrCD
despite negative investigation by ileocolonoscopy ather imaging techniques [statement 21I].

CD most frequently presents in late adolescen@ady adulthood and is equally distributed betwien
sexes?
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Symptoms at presentation vary depending on thditsgdehaviour and severity of disease, as well as
extraintestinal manifestations and medication. dingis to establish the diagnosis and distributibdisease by
appropriate techniques, because this influenceshbiee of treatment. Both gastroenterologistsrandgblogists
have been involved in the development of the guidam appropriate radiological techniques for pégigvith
CD.

2.1. Clinical features of CD

ECCO statement 2A

Symptoms of CD are heterogeneous, but commonlydectiiarrhoea for more than 6weeks, abdominal pain|
and/or weight loss. These symptoms should raiseusgicion of CD, especially in patients at a yoagg.
Systemic symptoms of malaise, anorexia, or fev@icammon [EL5, RG D].

Chronic diarrhoea is the most common presentingogymi®a definition of a decrease in faecal consistency fo
more than 6 weeks may be adequate to differerthizzdrom self limited, infectious diarrhoéaMore acute
presentations may occur, and acute terminal ileahi@s disease may be mistaken for acute apperdicit
Chronic non-specific symptoms mimicking irritablevieel syndrome (IBS), unexplained anaemia and growth
failure in children should also be considered toidwlelayed diagnosfd:?> Abdominal pain and weight loss are
seen in about 70% and 60% respectively of patiesfisre diagnosis. Although the irritable bowel syrde is
more common than CD, associated systemic symptoliosd in stools and weight loss, should alwaygeig
further investigations. Blood and/or mucus in tttmbmay be seen in up to 40% to 50% of patienth @rohn's
colitis, but less frequently than in ulcerativeitsl(UC)?® Patients may present with extraintestinal
manifestations of Crohn's disease before the gattsinal symptoms become prominent. Abnormalitiethe
musculoskeletal system are the most common extistinal manifestations of IBD, encompassing periphe
and axial joint$* Extraintestinal manifestations are most common wlBraffects the colon. Perianal fistulas
are present in 10% of patients at the time of diai}® and may be the presenting complaint.

2.2. Diagnosis

ECCO statement 2B

A single gold standard for the diagnosis of CDas available. The diagnosis is confirmed by cliheaaluation
and a combination of endoscopic, histological,skdjical, and/or biochemical investigations. Genggsting is
currently not recommended for routine diagnosimanagement of CD. [EL5, RG D].

CD is a heterogeneous entity comprising a variégomplex phenotypes in terms of age of onsetadise
location and disease behavidliAs there is no single way to diagnose CD, Lennarkd et al. have defined
macroscopic and microscopic criteria to establighdiagnosis. The macroscopic diagnostic tools delu
physical examination, endoscopy, radiology, andremation of an operative specimen. Microscopicifesg
can be only partly assessed on mucosal biopsydmpletely assessed on an operative specimen. ageatis
depends on the finding of discontinuous and oftamglomatous intestinal inflammatiéfiThe current view is
that the diagnosis is established by a non-stragfijned combination of clinical presentation, eswtipic
appearance, radiology, histology, surgical findiagd, more recently, serology. This still resuttgliagnostic
obstacles. A change in diagnosis to UC during itlsé year occurs in about 5% of cases. IBD restddb the
colon that cannot be allocated to the CD or UCgmateis best termed colitis unclassified and thte
indeterminate colitis confined to operative specimas originally describédThe indiscriminate use of the
term indeterminate colitis to cover all cases afdiostic uncertainty is confusing in the literatanel imprecise
in practice.

2.2.1. History and examination

ECCO statement 2C

A full history should include detailed questionialgout the onset of symptoms, recent travel, fotalérances,
medication (including antibiotics and non-steroidati-inflammatory drugs), and history of appendioeny
[EL5, RG D} Particular attention should be paid to well provisk factors including smoking, family history,
and recent infectious gastroenteritis [EL1b RGB].

ECCO statement 2D
Careful questioning about nocturnal symptoms, festof extraintestinal manifestations involving theuth,
skin, eye, or joints, episodes of perianal absa@sanal fissure is appropriate. General examindtioludes
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general well-being, pulse rate, blood pressurepé&ature, abdominal tenderness or distension, ipialpaasses
perineal and oral inspection, and rectal digitareination. Measurement of body weight and calcohadif
body mass index are recommended [EL5, RG D].

Smoking, prior appendicectomy, and a family histofyBD have been reproduced as risk factors ferahset
of CD#?°|nfectious gastroenteritis is followed by an irased risk (four-fold) of developing CD especiatly i
the following year, although the absolute riskois f° Retrospective studies on non-steroidal anti-inftatory
drugs as a risk factor for CD are less consistent.

2.2.2. Initial laboratory investigations

ECCO statement 2E

Check for signs of acute and/or chronic inflammatesponse, anaemia, fluid depletion, and signs of
malnutrition or malabsorption [EL5, RG Ohitial laboratory investigations should includ®E [EL2, RG B],
and full blood count [EL5, RG D]f C-reactive protein is not available, then measuwent of the erythrocyte
sedimentation rate (ESR) may be used [EL5, RG&Oifjer biochemical markers may also be used tdifglegut
inflammation, in particular faecal calprotectin. [HLRG B] Microbiological testing for infectious dihoea
including Clostridium difficiletoxin is recommended [EL2, RG B]. Additional stoests may be needed for
patients who have travelled abroad [EL5, RG D].

Anaemia and thrombocytosis represent the most canuhanges in the full blood count of patients v@iD.
The C-reactive protein (CRP) and erythrocyte sediatem rate (ESR) are standard laboratory surregait¢he
acute phase response to inflammation. The CRP lroatelates with disease activity of CD assedsed
standard indices and indicates serial changedlanimatory activity because of its short half kife19 h?°3#34
The ESR less accurately measures intestinal inflamaman CD by reflecting changes of plasma protein
concentration and packed cell volume. The ESR ise®w@ith disease activity, but correlates bettén wolonic
rather than ileal diseageEstimation of faecal markers of inflammation haeem shown to correlate well with
intestinal inflammation, particularly faecal calgctin, which has a positive predictive value ofEB% in
distinguishing IBD from irritable bowel syndrofié® and lactoferriri®*° However, while these markers have
been tested in relatively small populations asmiatic markers, most evidence comes from studidsrpeed
on patients with CD predictingelapserather than in initiatliagnosis Improved diagnostic accuracy may come
from newer tests including faecal S1004122 None of the above parameters is specific enouglermit
differentiation from UC or enteric infection. Evidanfor a pathophysiological role of certain strafituminal
bacteria in genetically susceptible hosts in CD e®ifnom animal models and studies on innate immunNibne
yet have a diagnostic role. The value of routim®lséxamination in patients with suspected CD @cexbations
of disease arises from both the differential diamand high concordance with enteric infectiorchsasC.
difficile.*®

Serologic testing currently available may be usedraadjunct to diagnosis, but the accuracy ob#st of the
available tests (ASCA and ANCA) is such that theyyunlikely to be useful in routine diagnosis, anel
ineffective at differentiating colonic Crohn's dise from ulcerative colitfé:*> Other serological markers such
as anti-OmpC and CBirl have not yet been showrelp im differentiating CD from UG**¢*Despite the
advances in the field of Crohn's disease gendtergtare currently no genetic tests which are recemnded
routinely for diagnosis.

2.2.3. Procedures recommended to establish the diaggis

ECCO statement 2F

For suspected CD, ileocolonoscopy and biopsies fhanterminal ileum as well as each colonic segriwelttok
for microscopic evidence of CD are first line prdaees to establish the diagnosis [EL1b, RG A]. rexsive of
the findings at ileocolonoscopy, further investigatis recommended to examine the location anchéxteany
CD in the upper gastrointestinal tract or small bbjiL5, RG D].

Colonoscopy with multiple biopsy specimens is vesliablished as the first line procedure for diagmps
colitis.*® lleoscopy with biopsy can be achieved with praciicat least 85% of colonoscopies and increages th
diagnostic yield of CD in patients presenting vegimptoms of IBD***?The most useful endoscopic features of
CD are discontinuous involvement, anal lesions@fible stoning. Colonoscopy assesses the anatomical
severity of CD colitis with a high specificity. Attamical criteria of severity are defined as deardtions
eroding the muscle layer, or mucosal detachmentfcerations limited to the submucosa but extentbngore
than one third of a defined colonic segment (riglainsverse, and left color)When there is severe, active
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disease, the value of full colonoscopy is limitgdabhigher risk of bowel perforation and diagnostirs are
more frequent. In these circumstances initial Biexsigmoidoscopy is safer and ileocolonoscopymstd

until the clinical condition improve¥.The scoring of endoscopic disease activity in €Beserved for clinical
studies' lleoscopy is superior for the diagnosis of CDtaf terminal ileunr>’ when compared with radiology
techniques, including MR and CT, specially for miédions. Capsule endoscopy and enteroscopy wigisio
by a push endoscope are safe and useful procefdurdiagnosis of CD in selected patients with sisgige
symptoms after failure of radiologic examinatichs.

A plain abdominal radiograph is valuable in theiahiassessment of patients with suspected severeyC
providing evidence of small bowel or colonic dikxa, calcified calculi, sacroiliitis, or the immsion of a mass
in the right iliac fossa. It is not a diagnostisttéor CD.

2.3. Extent of disease
2.3.1. Procedures recommended for establishing th&tent of CD

CD may affect the ileum out of reach of an endoscop involve more proximal small bowel (10% ofipats.)
Additionally, at the time of diagnosis 15.5% ofipats have penetrating lesions (fistulas, phlegnoons
abscessedj.Endoscopy and radiology are complementary teclesigo define the site and extent of disease, so
that optimal therapy can be planmég!

ECCO statement 2G

MR and CT enterography or enteroclysis is an imaggegnique with the highest diagnostic accuracyter
detection of intestinal involvement and penetrategions in CD [EL1b, RGB]. Radiation exposure shddd
considered when selecting techniques. Becausedbiver sensitivity of barium studies, alternatigehniques
are preferred if available. Transabdominal ultragpaphy is a useful additional technique for assesisowel
inflammation.

CT and MRare the current standards for assessing the smwdtine. Both techniques can establish disease
extension and activity based on wall thicknessiaakased intravenous contrast enhancement. Theitudgn
of these changes, along with presence of edemaleeritions allow categorization of disease seyétit’Both
CT and MR are also the most accurate techniquestezidpresence of extraluminal complications. Flgaoopic
examinations have a considerably lower sensitfaitythe detection of small bowel and extralumiresibns
compared to CT or M&®°

CT and MR have a similar diagnostic accuracy fordéction of small intestine inflammatory lesiGnS.CT
has greater availability and is less time-consurtiagn MR. The radiation burden from fluoroscopy &idis
appreciablé® Considering that these examinations need to batege®ver time and the young age of the IBD
population, radiation exposure resulting from CTrexetion may entail an increased risk of cancerrdfoee,
MR should be considered where possible.

CT and MR examinations of the small intestine regjoiral luminal contrast to achieve adequate digiafi$
Administration of luminal contrast by enteroclyaitows better small bowel distention than simplal or
ingestion. However, nasojejunal tube placementisntadiation exposure and produces discomfort. ditig
study comparing both modalities in MR examinatioascluded that bowel distension was inferior in MR
follow-through, but diagnostic accuracy was similaing both method.Likewise, oral CT enterography has
similar accuracy for enabling the detection ofwvaetCrohn's disease in comparison with CT entercchyith
nasojejunal tub& Oral ingestion of the luminal contrast providesquhte distension of the ileum. Enteroclysis
may be necessary in selected cases in which udpdesions are suspected and adequate distentiat is
achieved with oral administration of the luminahtast.

Transabdomina ultrasoun@S) represents another non-ionizing imaging teqimiwhich may provide
information about disease activity, in particular €D limited to the ileuni® Use of contrast-enhanced
abdominal U% and Doppler US"*may increase the sensitivity and specificity @ tiechnique for the
detection of disease activity. However, difficultfyvisualization of deep bowel segments and higérobserver
variability represent significant drawbacks. Neliekess, in situations in which an overview of tiigaimmatory
lesions is desirable, such as initial or emergguatient assessment, transabdominal US is a valuatdlely
available, and inexpensive tool to judge site artdre of inflammation and possible complications.

Leucocyte scintigraphig safe, non-invasive, and potentially permits sssent of the presence, extent, and
activity of inflammation but radiation exposure dimdited sensitivity, especially in patients unds¢groid
treatment;are leading to a reduced usage of this technique.

Evidence of the diagnostic yield of the above imggdathniques for assessment of colonic CD is grgyand
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seems to be highly dependent on technical dedishas a high sensitivity and specificity for calon
inflammatory lesions when dark lumen (water enecoafrast and intravenous contrast are used, bghdgic
accuracy is considerably lower if these are notli8&""°The present data indicate that faecal tagging using
barium instead of bowel cleansing is not suitableMR colonography in CB¥ Two studies evaluating the
value of CT for the characterization of inflammattegions in the colon suggests a limited sensjtioftCT.”""®
A sig]ggle study also suggests a high sensitivity gpetificity of water enema US for the evaluatibie@onic
CD.

Small bowel capsule endoscd@BCE) has a higher sensitivity compared to MR ©f@ the diagnosis of
small bowel lesions, particularly for the detectifrsuperficial mucosal lesioi§2° SBCE can be used as a first
line test after exclusion of significant stenosséng a patency capsule or as second line in patienthom the
clinical suspicion for CD remains high despite riegaevaluations with ileocolonoscopy and radiology

Double balloon enteroscodipBE) has also a higher sensitivity for the detatidf small bowel lesions than
radiological technique®.However, completeness of small bowel assessméintiied by the severity of
inflammatory lesions in proximal segments, andsisogiated to higher risks than SBCE. DBE should bd us
when tissue samples for pathological examinatioesieeded and when therapeutic maneuvers areedquir

2.3.2. Procedures recommended for establishing tha&tent of stricturing CD

The procedures above (Section 2.3.1) apply to stiing disease, but obstructive symptoms create than
challenge. The most reliable criterion for definengtricture is a localised, persistent narrowimigose
functional effects may be judged from pre-stendiiatation?®

For the detection of stenosis in the colon andatliktum ileocolonoscopy is recommended as thédhsice,
allowing tissue sampling for pathologic diagno§iemplementary radiologic techniques to rule outtaaithl
stenotic lesions are necessary when the lesiongassable with an endoscope.

Plain film radiography may identify small bowel étgtion but cannot depict the cause, making antakii
diagnostic workout based on MR or CT necessary. Bathniques are superior to conventional bariurdietu
for detection of stenotic lesiofi$®"#’Direct comparison of CT and MR for the diagnosis efriety of small
intestine lesions including IBD, demonstrates dlsignsitivity and specificity, similar in both tethues®.
Comparison of enteroclysis and oral contrast adstretion on CT and MR examinations resulted in ddierat
results, showing a superior bowel distension wheareclysis was used, but a similar diagnostic esxyufor
the deteégtion of stenotic lesioff€>*although enteroclysis may be superior for the destration of low grade
stenosis.

US is helpful in detecting pre-stenotic dilatatinrsmall bowel strictures in severe cases thataneidates for
surgery®>8|f colonoscopy is incomplete because of stricttiren MR or CT colonography (CT) can be used to
evaluate colonic inflammatory lesions in the segim@nt explored by endoscopy. Differentiation betwe
inflammatory and fibrostenotic strictures is crlit@athe choice of therapy, but the diagnostic eadficurrent
techniques for making this distinction has not bagequately evaluated. CT and MRI can detect dissasety

at a stricture based on the presence of edema,salugiceration and contrast enhancerfiefftContrast-
enhanced Doppler US may also be valuable in detémmidisease activity within strictur8s®® However, the
prognostic value of all these findings for respotesmedical treatment is still under investigation.

2.3.3. Procedures recommended for detecting extramal complications

ECCO statement 2H
CT and MR are the recommended techniques for detectiextramural complications of CD [EL1b, RGA].
Transabdominal ultrasonography may also be usediidgihostic accuracy is lower [EL2b, RGB].

Both CT and MR are highly accurate for the detectibabscesses, fistulae and inflammatory conglatasrin
CD 52638999 5rium examinations have a considerably loweritieitg compared to CT and MR for the
detection of fistulas between the intestine an@otingans, while for identification of enteroentdistulae
barium studies have a similar sensitivity to CT M#®F° The use of CT with positive oral contrast may be
superior to MR for the distinction between an abs@nd distended bowel loops within inflammatory
conglomerates. Fistula formation around the affiotestrictured bowel segment does provide a tyjmcage
when applying the MRE: the star-siffg?

US is an operator-dependent, but readily availatitgynostic tool for the diagnosis of extramurahplications
in CD. For the detection of fistulas and abscessspective sensitivities of 87% and 100% have been
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reported® However diagnostic accuracy is higher for CT beeaidalse positive results in US studiés.

2.3.4. Role of gastroduodenoscopy and biopsy irpatient with CD

CD involving the upper gastrointestinal tract imasét invariably accompanied by small or large bowel
involvement™>®’ Gastric biopsies may be useful when a patienthéiss unclassified, as focal active gastritis in
the absence of ulceration may be a feature of @oti& 3.2.5).

2.3.5. Role of small bowel capsule endoscopy (SBCiH)d double balloon enteroscopy (DBE) in suspected
or proven CD

ECCO statement 21

Small bowel capsule endoscopy (SBCE) should beweddor patients in whom the clinical suspicion @D
remains high despite negative evaluations withcitddanoscopy and radiological examinations (SBE/SBFT o
CTE or MRE) [EL2; RG B].

Double balloon enteroscopy (DBE) should be resefeedpecific situations in which biopsy samplesnir
suspected involved areas are important for diagramrsin which a dilatation of strictures is readuledEL5, RG
D].

SBCE is a novel method of directly visualising sniiaivel lesions in patients with IBD that may be seid by
traditional endoscopic or radiological procedu&BCE is a sensitive tool to detect mucosal abnotiesiin the
small bowel. The diagnostic yield (prevalence ai@imal findings) of SBCE is superior to other motitzdi
(SBE/SBFT and CT enteroclysis) for diagnosing smaié CD®*#%%8-1%Contraindications for SBCE include
gastrointestinal obstruction, strictures or fistllpacemakers or other implanted electromedicatdsyand
swallowing disorders>

In cases of suspected CD, SBCE is likely to be merssitive than other imaging modalities for diagno$
mucosal lesions indicative of small bowel CD. Amai SBCE examination has a very high negative piigdic
value, essentially ruling out small bowel CD. Howe\the use of SBCE in cases of suspicion of snoaligh
CD is limited by a lack of specificity. CD assoeidtlesions described by SBCE need more preciseititafin
Indeed, over 10% of healthy subjects demonstrateosal breaks and erosions in their SB. Thus, SBatirgs
of mucosal lesions of the small bowel are not akurféicient to establish a diagnosis of CD.

For some authors, SBCE could be used as a fiestdist. They recommend to use patency capsuleg/eithe
small bowel imaging before SBCE only if there isuamicion of obstructior’® Because of the high frequency of
partial obstruction, others recommend performinglsbowel imaging (SBE/SBFT or CTE or MRE)
systematically in patients with suspected ¥Orhen, SBCE would be reserved for patients in whoenctinical
suspicion for CD remains high despite negativelatadns with ileocolonoscopy and radiological exaations.
Large prospective studies are needed to positionrESB@ diagnostic algorithm for CD.

Among patients with proven CD, SBCE could be usedetermine the extent and severity of lesionst-pos
operative recurrence and mucosal healing undeaies. In clinical practice, indications of SBCE kmted in
patients with proven CD. It may be useful in theichl setting of functional bowel disorders toesswhether
inflammatory lesions are present.

The major advantages of double balloon enterosddp¥}] compared with SBCE are its ability to obtaingzp
samples and perform therapeutic measures duringrtioedure. There are specific situations in pagierith
CD in which a DBE may be useful.

In a recent study of a cohort of 40 patients with, OBE was found to be superior to small bowelda
through imaging or barium enteroclysis for deteg#mosions and small ulcerations in the distalnigf
Biopsies can be taken when SBCE shows unclear smesdtinal lesions. However, this should be rettddo
patients in which definitive verification of jejubhar ileal involvement would have therapeutic ingglions.

The therapeutic potential of DBE has been demonsdtiateeports of stricture dilatation and the retaieof
retained SBCE devices.

Risks include those inherent to endoscopy. In auditisks associated with prolonged sedation tiaee to be
considered. Further, it seems to be likely thatgalents undergoing DBE may have an increased fisk o
perforation due to possible adhesions, mucosal garbg the underlying diseases or adhesions aftgesu
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2.3.6. Procedures recommended preoperatively

ECCO statement 2J
Pre-operative imaging should follow strategies ay@d for the primary diagnosis of CD [EL5, RGD].

Small bowel mucosal lesions proximal to resecti@gms are found in about 65% of patients at time tbf
surgical intervention, most often undetected byagdphy. These lesions do not, however, influgras-

operative outcome if they are not obliterating Itiraen:°***°

3. The histological diagnosis of Crohn's disease

During the last 25 years, several elements halgein€ed the accuracy of the histological diagnokiSrohn's
disease. The widespread introduction of colonosedipyed the analysis of multiple mucosal biopsiesr
different segments of the colon and the ileum. Tiduction of new therapies inducing healing & thucosa
has made the pathologist aware of the impact afrivent upon the diagnostic features.

For this section articles reporting original reséanto the reproducibility, sensitivity or specify of individual
features for the histological diagnosis of Croltis®ase were sought from the literature using Meddind
Pubmed. As further selection criteria, only thasatdires which achieved moderate reproducibilitg@aciby
kappa value, or findings that were confirmed bysaguent studies, were considered. The purposg®pmse
consensus guidelines for the histological diagnokrohn's disease. The aspects discussed inguoleedures
required for a proper diagnosis; features whichtmnsed for the analysis of endoscopic biopsezdufes
which can be used for the analysis of surgical $espand diagnostic criteria. Questions that adrexbed
include: how many features should be present fomadiagnosis? Is it useful to search for dys@@siVhat is
the role of histology in management? Which featifraay, can be used for assessment of diseasatyeti

3.1. Procedures for the diagnosis with endoscopicdpsies

3.1.1. Number of biopsies

ECCO statement 3A

For a reliable diagnosis of Crohn's disease "ipleltibiopsies from five sites around the colonckiding the
rectum) and the ileum should be obtained. Multiptgpsies imply a minimum of two samples from eaith s
[EL2, RGB].

ECCO statement 3B
In patients with fulminant colitis, two samplesrrat least one site should be obtained [EL5, RGD].

For the initial diagnosis, analysis of a full cob@meopic biopsy series, rather than a single réabglsy, produces
the most reliable diagnosis of Crohn's diséas&?Samples are preferably obtained both from areastware
involved by the disease and from uninvolved arBasing follow up examinations, a smaller numbebiafpsy
samples may be useful to confirm the diagnosigolt-surgical follow up, biopsies of the neo-terahiteum
are indicated when disease recurrence is suspatteate patients have undergone ileal pouch-anal
anastomosis, biopsies of the afferent limb arecatéid when Crohn's disease is suspected. Multippsies are
indicated when the patient was investigated dustrgening for dysplasia (=intraepithelial neoplasia

3.1.2. Handling of biopsies

ECCO statement 3C
The biopsy samples should be accompanied by climf@mation including the age of the patient, diga of
disease and duration and type of treatment [EL5, RG D

ECCO statement 3D
All tissue samples should be fixed immediately fayiersion in buffered formalin or an equivalsalution
prior to transport [EL5, RG D].

ECCO statement 3E
Since lesions may be mild or focal it is recommehtiat multiple sections from each sample are exadhi
[EL2, RG B].

Biopsies from different regions should be handted ivay that the region of origin can be identifi€dis can
be done by using different containers, multi-weksettes or an acetate strip. Orientation of thgks using
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filter paper (submucosal side down (before fixatimay yield better results, because it allowsaebett
assessment of architectural abnormalities [EL5, RGIB¢ ideal number of sections to be examined urtime
practice is not established, but numbers vary betv@and 6 in different studié¥:***The diagnostic yield
increases when more sections are examined. It isle@r whether serial-sections or step-secticos fiifferent
levels of the sample should be examined. In onepeoative study of rectal biopsies, serial-sectignirtreased
the ability to detect focal abnormalities includigianulomas compared to step-sectioning. Confionatf this
finding is needed® In routine practice, step-sections may be the lsisaprocedure. Obtaining two or three
tissue levels has been proposed, each consistiiigeair more section&! Routine staining with haematoxylin
and eosin are appropriate for diagnosis. [EL5, RGADpresent special stains, immunohistochemisingther
techniques for diagnostic purposes are not neemidohely.

This proposal is in agreement with guidelines preddsy the German, Austrian and Swiss Inflammatawé&
Disease Study groups and the British Society otr@asterology initiativé>**??***The use of multiple biopsies
from different sites is supported by the experhapi of clinicians, except for patients presentivith fulminant
colitis. Fifty-eight percent of the clinicians agr® take 2 samples from one or two regions in ifuémt colitis.
Eight percent do not perform endoscopy in fulmiraoiitis and 34% would take only one sample. The psap
to use multiple biopsies for the diagnosis of Ctshilisease is supported by data from the literatére®For
fulminant colitis, there are no appropriate datailable.

3.2. Diagnostic features

3.2.1. Combined microscopic features

ECCO statement 3F

Focal (discontinuous) chronic (lymphocytes and mpkagells) inflammation and patchy chronic inflamioat
focal crypt irregularity (discontinuous crypt digion) and granulomas (not related to crypt injumy® the
generally accepted microscopic features which allahiagnosis of Crohn's disease [EL2, RG B]. Theesam
features and, in addition, an irregular villoushatecture, can be used for analysis of endoscapjesly samples
from the ileum. If the ileitis is in continuity witcolitis, the diagnostic value of this feature ddde used with
caution [EL2, RG B].

A large variety of microscopic features have betmiified which help to establish a diagnosis afl@r's
disease, and reported in the literature. Theyamnsarized in Table 3.1. The reproducibility of thésagtures, as
well as sensitivity and specificity has been stdd&peatedly (Section 3.2.5).

3.2.2. Focal or patchy inflammation

Focal or patchy chronic inflammation means a véeiadicrease in lamina propria cellularity across liiopsy
specimen and not confined to the superficial zénfacal increase implies a normal background catity with
a localised increase in cells. Patchy increase maarmbnormal background cellularity with variabkensity.
Focal or patchy increase should not be confused thé presence of normal lymphoid aggregates. i@ifiees
in cellularity between multiple biopsy specimens ba assessed with greater reproducibility tharatian
within a single specimen.

3.2.3. Cryptirregularity

Crypt irregularity implies crypt abnormalities i16% of the crypts when focal or patchy inflammati®n
present. Crypt irregularity can be either cryptatison (non-parallel crypts, variable diametercgstically
dilated crypts), crypt branching and crypt shortgrii® The presence of more than two branched crypts in a
well-orientated biopsy specimen can be regardetbasrmal:*®

3.2.4. Granulomas

The granuloma in Crohn's disease is defined adectioh of epithelioid histiocytes (monocyte/madnage
cells), the outlines of which are often vaguelyied. Multinucleated giant cells are not charast&riand
necrosis is usually not apparent. Only granulomake lamina propria not associated with activeptigjury
may be regarded as a corroborating feature of aligease. Granulomas associated with crypt irgteyess
reliable feature$®” Non-caseating granulomas, small collections ahetibid histiocytes and giant cells, or
isolated giant cells can be observed in infectmmliis (granulomas suggestycobacteriunsp., Chlamydiasp.,
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Yersinia pseudotuberculosendTreponemap.; microgranulomas suggé&sdlmonellasp.,Campylobactesp.,
andYersinia enterocoliticaand giant cells sugge€hlamydiasp.) and must not be regarded as evidence for
Crohn's disease. In patients living in or origingtfrom areas with a high prevalence of tuberca|dstestinal
tuberculosis should be actively excluded in pasievith suspected Crohn's disease. This is of paatic
relevance before starting anti TNF therapy.

Table3.1 Microscopic features used for the diagnosi€afhn's disease.

Colon
Architecture
Crypt architectural irregularity Focal
Diffuse
Reduced crypt numbers/mucosal atrophy
Irregular surface
Chronic inflammation
Distribution | Focal increase in
intensity

Patchy increase
Diffuse increase
Distribution 1l Superficial
Transmucosal
Basal plasma cells
Granulomas
Mucin granulomas
Polymorph inflammation
Lamina propria
Crypt epithelial polymorphs

Focal
Diffuse

Crypt abscess

Polymorph exudates

Epithelial changes

Erosion/ulceration

Mucin Depletion
Preservation

Paneth cells distal to hepatic flexure
Epithelial associated changes

Increased intraepithelial lymphocytes > 15
Terminal ileum
Architecture

Villus irregularity

Crypt architecture irregularity
Epithelial changes
Pseudopyloric gland metaplasia (ulcer associatkdireage-UACL)
Comparison between different segments
Distribution of inflammation along the colon: gradt from proximal to distal
Ratio of number of biopsies with focal cell infdtion to number of biopsies
with mononuclear cell infiltration

3.2.5. Number of features needed for diagnosis

The selection of these features is based upon ensgitit literature review. They achieve a diagnastitsitivity
and specificity of at least 50% and a moderateotmlgeproducibility (kappa of 0.4 or percentagesagrent of
at least 80%j3'9120128129rhey were presented to a panel of experts anddearding to the quality of the
study and expert opinion. Focal crypt irregulasitpred highest on the evidence of more than orie stidy of
adequate size and from expert opinion; focal octpathronic inflammation was validated by evidefroen
single paper and expert opinion. The features wistetasted in a workshop, involving non-expert argert
pathologists and selected by 50% or more of thieghagists correctly identifying each caséThe patchy
nature of the inflammation is only diagnostic irtreated adult patients. Inflammation can becomehyan
ulcerative colitis under treatment, and young akitd(age <10 years) with ulcerative colitis mayspré with
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discontinuous inflammatiot?® %

The presence of one single feature is not regarsledféicient for a firm diagnosis. For single orltiple
endoscopic samples there are no data availabtetamsat many features must be present for a firmrdiagg of
Crohn's disease. For surgical material, it has lseggested that a diagnosis of Crohn's diseasédsheumade
when three features are present in the absengamfilgmas, or when an epithelioid granuloma isqewith
one other feature provided that specific infectiaresexcluded [EL5, RG Bf°The same definition could be
proposed for mucosal samples obtained during eonpggsd he following features can be identified ie th
mucosa and thus in endoscopic biopsy samples: lpraas and focal (segmental or discontinuous) crypt
architectural abnormalities, in conjunction witleéb or patchy chronic inflammation (chronic is defil as
presence of lymphocytes and plasma cells), or mu@servation at active sites. These are, thergbotentially
reliable markers for the diagnosis of Crohn's disea

The majority of the expert clinicians (91%) andpthologists agree that the presence of a granudm hat
least one other feature establishes a diagnos€isatin's disease. The second feature can be qiff@nimation
(focal) or, preferably, architectural abnormaliti@éspseudovillous appearance of the colorectakbsaris more
predictive of ulcerative colitis, while focal artéctural abnormalities favour Crohn's disease. Hewndinding
a granuloma is not always necessary for a diagod€isohn's disease. Additional features which Haeen
found to be useful are increased intraepitheliapfiocytes? transmucosal inflammatiofi® focal chronic
inflammation without crypt atrophy, focal cryptitialthough reproducibility is poot}®**®aphthoid ulcers,
disproportionate submucosal inflammation, nerveefiyperplasi&’ and proximal location of ulceration and
architectural distortion. When multiple biopsies available, ileal involvement and a distributidrite
inflammation showing a proximal to distal gradieah also be useful. The absence of features thdtiginly
suggestive or diagnostic of ulcerative colitis,tsas diffuse crypt irregularity; reduced crypt nwrsand
general crypt epithelial polymorphs, can also drtewards a diagnosis of Crohn's disease.

In difficult cases, gastric biopsies might helpabtish the diagnosis of Crohn's disease by thespoesof
granulomas or focally-enhanced or focal activerg@stThe latter is characterized by the abseriddatiobacter
pylori and the presence of a perifoveolar or periglandediular infiltrate composed of mononuclear cells

(CD3:3+ T2cells and CD68cells) and granulocytes. Focal gastritis is nal@sive to Crohn's disease [EL4, RG
C]_l -14

3.3. Histology and dysplasia-intraepithelial neoplsia

ECCO statement 3G

The microscopic features for the diagnosis and gopdf dysplasia-intraepithelial neoplasia of theonan
Crohn's disease are the same as those propos@ddmative colitis and, similarly, a second opinisn
recommended for a firm diagnosis [EL2, RG B].

ECCO statement 3H

As for ulcerative colitis, sporadic adenomas mayliffecult to distinguish from dysplasia-associatedions or
masses (DALM). The distinction is however importd@cause the management of sporadic adenomas diff
from that of colitis-associated dysplasia. Thegyats age, the site and morphology of the lesitamgawith
biopsies of flat surrounding mucosal, may be hélipfthis distinction [EL2, RG B].

11

3.3.1. Number of biopsies

Patients with extensive Crohn's colitis carry aréased risk of colorectal cancer. Endoscopy wipdy can be
used for secondary prevention and the detectialyglasia (intraepithelial neoplasia) in ulceratditis [EL2,
RG C]. The optimal number of biopsies requireddaeliable diagnosis of intraepithelial neoplasia hot been
established. It has been proposed that 6 to 10lsarfipm different sites in the colon should beaiied, as
suggested for ulcerative colitis. The current rec@mndation is to biopsy the colon at 10 cm intervRlepsies
are labelled separately so that the segment ohdodan which the tissue is obtained can be subsetyue
identified. It has been estimated that 33 biopgcepens are required to give 90% confidence irdétection of
dysplasia if it is indeed presefit. These studies on ulcerative colitis have not bepticated in Crohn's colitis.
The focal nature of inflammation in Crohn's colitise possibility of strictures and the prevalentsegmental
resection means that surveillance practice in atoar colitis cannot be transferred directly to Igrs colitis.
The purpose of this section is not designed to rsakeeillance recommendations, but to acknowledgeittit

is performed then the number of biopsies necedealgtect dysplasia is large. The use of targeimusies,
aimed at lesions identified by chromoendoscopyndloenicroscopy, has changed the policy of takingiies in
ulcerative colitis and this policy should also leasidered in patients with Crohn's colitis.



Published in : Journal of Crohn’s and Colitis [=FJ¢(2010), vol. 4, pp. 7-27.
Status : Postprint (Author’s version)

3.3.2. Microscopic features

Microscopic features that are used for a diagnafsistraepithelial neoplasia include architectuaatl
cytological abnormalities. Architectural abnormialtare crowding of glands, thickening of the macasd
lengthening and distortion of the crypts with exsdes budding and increased size. Surface and cayptined
by tall, high columnar cells in which there is somecus differentiation. Mucin tends to be in colamnnells
rather than in the usual goblet cells. Nuclear gkarare morphologically similar to those seen lukar
adenomas: hyperchromatic and enlarged nuclei, withear crowding and frequent overlapping. The eiumle
also typically stratified. Mitotic figures may begsent in the upper part of the crypt, and evehérnsurface
(which is abnormalj*+*4°

3.3.3. Additional techniques

The use of additional techniques (including flowargetry, immunohistochemistry) and the search farkera
(such as the expression of p53) can be helpfuddtving diagnostic problems and to support themtiags of
intraepithelial neoplasia. These techniques, howédentify changes that are not entirely the sasdysplastic
changes, which represent a complex phenomenonefbiney and because of practical availability anstgahe
simple morphological recognition of dysplasia remsdaimportant for the management of the cancerimisk
Crohn's disease.

3.4. Surgery and pathology

ECCO statement 3l

A surgical sample needs a complete gross exammatsoried out in an orderly and systematic manner,
including photographic documentation, preferablthattime when the specimen is removed [EL5, RGdce
gross observations are completed, the sample isedpaong its longitudinal axis (along the antinmésgc or
antimesocolic border, except perhaps at the sftamycarcinoma, where it may be preferable todahat small
segment unopened during fixation) and specimensiforoscopy are collected, including the lymph rpde
terminal ileum and appendix [EL2, RG B].

ECCO statement 3J

The optimum number of samples from a colectomy specithat should be obtained has not been estatblish
However, multiple samples will improve the diagnogield. It is a mistake to sample only visiblsitens. The
samples can be processed routinely [EL5, RG D].

1%

When surgical samples are available, the macrosagpects of the condition and the transmural cheraf
the disease can be identified and in general maomg fieatures can be used for diagnostic purpd$e€The
features are summarized in Tables 3.2 and 3.3wvfegaping has a high predictive value for the diaisof
Crohn's diseasg>!*®

3.5. Histology and disease activity

ECCO statement 3K
The pathology report should give an indication &f dictivity of the disease. Inactivity in the biopsgy not
reflect inactivity in the patient [EL5, RG D].

Histology is routinely used for the diagnosis afarktive colitis (UC) and Crohn's disease (CD). dt@urrence
of healing of mucosal inflammation has already beeted as a feature of resolution in UC. Therefoiapsies
are used to discriminate between quiescent disgesgive disease and different grades of activityyC. This
has led to the introduction of scoring systemglierassessment of disease activity in UC and tiseiin
clinical drug trials**®

In contrast with UC, disease activity is not geligrassessed by pathologists for CD. This is mathlg to the
discontinuous character of the disease, inducingpbag error and the fact that the ileum may beahly area
involved. Sampling error is very important, esplgiahen only rectal biopsies are available. Miaogic
analysis of multiple samples from different segraagftthe colon and ileum might provide useful infiation
and allow an assessment of disease activity. Argtsria favour come from other diseases such asndGla
pylori-related gastritis and from clinical drug trials.UC, basal plasmacytosis can also help to preelapse,
while adequate control of inflammation seems imauatrfor the prevention of the development of cafter?
but neither have yet been studied in Crohn's disé@d®e data available on histology and activityGoohn's
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disease are limited. Several clinical drug triadsénshown that medical treatment can alter the salco
histology, promoting healing and normalisationhe mucosa>"**®There is, however, no general agreement
among expert clinicians about the use of microscomssess disease activity. If biopsies are ubed,multiple
samples have to be obtained and analysed. Thenpgeeséepithelial damage in association with nealtiis is a
marker of disease activity’ In Crohn's disease a multivariate logistic regoesmodel showed that severe
lymphocytic (and eosinophilic) infiltration of tHamina propria, presence of crypt atrophy and at¥senh
lymphocytic infiltration of the epithelium are thest variables for predicting uncomplicated disease

Table3.2 Macroscopic features for the diagnosis of Greldisease.

-lleal disease*

-Rectum typically spared

-Confluent deep linear ulcers, aphthoid ulcers
-Deep fissures

-Fistulae

-Fat wrapping*

-Skip lesions (segmental disease)
-Cobblestoning

-Thickening of the intestinal wall*

-Strictures

* Typical discriminating features for a diagnosf€iyohn's disease as opposed to other conditions.

Table3.3 Microscopic features for the diagnosis of Crsttisease in surgical specimens.

-Transmural inflammation

-Aggregated inflammatory pattern, transmural lynmighoyperplasia *

-Submucosal thickening (expansion by fibrosis-fibuscular obliteration and inflammation)
-Fissures

-Sarcoid granuloma (including in lymph nodes)*

-Abnormalities of the enteric nervous system (sutwsal nerve fibre hyperplasia and ganglionitis) *
-Relatively unchanged epithelia-mucin preservafgblet cells often normal)

* Typical discriminating features for a diagnosfsdyohn's disease as opposed to other conditions.

4. Classification of Crohn's disease

Principal changes with respect to the 2004 ECCOdjjuiels.

» The use of the Montréal classification of clihi€® phenotypes is advocated [statement 4A].
» The course of CD may be predicted by clinicatdeat diagnosis [statement 4B].

Disease classification is an important step to isk@appropriate tools that enable us to dissefaréifices in the
features and behaviour of Crohn's disease. Sewasal of classifying CD have been used in the @3thas
been classified by disease phenotype (Rome or Yietassification, modified in Montréal), by diseastivity
(mostly according to the Crohn's Disease Activitgldx, CDAI), and by response to therapy (mainlyosts:
'steroid-resistant’ or 'steroid-dependent’, abdviece there is a strong trend toward the presonf earlier
and more aggressive maintenance therapies, soorésedfe currently made to predict at diagnosis the
subsequent phenotype of the disease, in orderajot #te level of the therapy to the severity ofdisease.
Some rough clinical predictors have been reced#yiified. In addition, there is an intense reseaevoted to
the identification of genetic and serological pogalis, so that it may hopefully be possible intleat few years
to build an accurate, composite, and predictivexnd
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4.1. General recommendations

ECCO statement 4A

The use of Montréal classification of Crohn's disgasadvocated. No evidence-based recommendativheca
made at this time to implement the routine clinics¢ of genetic tests or serological markers tesiflaCrohn's
disease.

ECCO statement 4B

The course of Crohn's disease may be predictedrigaiifactors at diagnosis (including young adgggolonic
location and perianal disease) which should bertéki® account when determining the initial thenaje
strategy [EL2b RG C].

ECCO Statement 4C

Serum levels of CRP are useful for assessing argatirisk of relapse [EL2b, RG B]. High CRP leeels
indicative of active disease [EL2a, RG B] or a baat@omplication [EL3, RG C]. CRP levels can be used
guide therapy and follow up [EL2a, RG B].

4.2. Specific components
4.2.1. Montréal phenotype classification

The Montréal revision (2005'%of the Vienna classificatidff is now regarded as the international standard
of phenotype subtyping in Crohn's disease. Two majustments have been made in the Montréal
classification. First, regarding disease locattbe,upper Gl location (L4) is now added to the ¢hrejor ones
(terminal ileum (L1), colon (L2) and ileocolon (L3jistead of being considered a mutually exclusitegary.
Second, regarding disease behaviour categoriesstnioturing non-penetrating (B1), structuring (E2)d
penetrating (B3)), perianal fistulae and absceasego longer included in the penetrating phenotipeis now
defined as "the occurrence of intra-abdominal Egpinflammatory masses and/or abscesses atraayrtithe
course of the disease". The occurrence of perfestalae and abscesses is now indicated by ao'ppérianal)
appended to B1, B2 or B3. It is established thadult patients, location subtyping remains stalbler time
after diagnosis whereas the distribution of behavhenotype in patient populations changes coatisly over
time, with an increasing number of patients progjresfrom non-penetrating, non-structuring disetse,
structuring or penetrating dised$§&%*The superiority of Montréal classification over Mienna classification
in detecting early changes in Crohn's disease l@lraphenotype, associated with the need for suleseq

major surgery, has been validated in a non-whifrufstion*®

4.2.2. Clinical predictors at diagnosis of subse@mt phenotype

Increasing evidence suggests that early intenkemapy in Crohn's disease with immunomodulatorgcaind
biologies is associated with an increased prolglifimucosal healing and early sustained remissiitimout
steroids-*®**’Given the risks of immunosuppressive therapy, palyents who would have experienced
spontaneously a disabling and/or severe diseaaawd-term basis after diagnosis should be consitifar
early intensive therapy. There is no consensuatitieh of a disabling and/or severe disease dutradome of
the following severity factors are usually useddefining a severe evolution within the first yeafshe
disease: sustained disabling symptoms and impgirelity of life, repeated flare-ups with or without
hospitalisation, development of irreversible peaitg and/or stricturing lesions, need for repeatmases of
steroids and need for surgery. Using various coatltins of these criteria, concordant data fromethre
independent patient cohorts (two from referral esf>'*°and one population-baséy suggest that the
presence of perianal lesions and/or ileocoloniation and/or young age at diagnosis together wigheed for
treating the first flare with steroids is assodiatgth a high risk of disabling disease within igear period
after diagnosis. When two or more predictors aesgnt in an individual patient, early treatmenhwit
thiopurines and /or biologics should be considefEdr an extensive review and guidelines on initgt
immunosuppressive and biological therapy see Sebtibin Current Management).

4.2.3. Classification by serum CRP and faecal marke

It holds true that serum levels of CRP are usefubfsessing a patient's risk of relapse [EL2b, R@nd]that
high CRP levels are indicative of active disease2d;IRG B] or a bacterial complication [EL3, RG C]rekent
study suggests that high-sensitivity CRP could hes&onger association with disease acti{ityhan that
previously reported with standard CRP but thesa datst be reproduced before recommending the mutin
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clinical use of high-sensitivity, instead of stardjaCRP.

Growing evidence suggests that mucosal healingisragate marker of sustained controlled Crohn's
diseaseé® "?Endoscopy is still considered the standard fotuatin of mucosal healing but is invasive and
costly. The faecal concentration of calprotectin Eutoferrin reflects the migration of neutrophhsough the
inflamed bowel wall to the mucosa. Both calproteeind lactoferrin are stable, degradation-resigisoteins
that can be easily measured in stools using endiyrked immunosorbent assay. Increased faecal |®fels
calprotectin and lactoferrin reflect intestinallamhmation of any cause, and in Crohn's diseasehtiey a >90%
positive predictive value for endoscopically actilisease [EL2b, RGB{3 As for serum CRP, the limit of the
accuracy of faecal markers is that some patients Badoscopically active disease and faecal prigeais
within the normal range, more often in the casiéeal than colonic diseasé>*"*However, the 60 to 70%
sensitivity of raised faecal markers for predictompcurrent endoscopically active disease is sopgrithat of
serum CRP and clearly superior to COAlIn summary, faecal levels of calprotectin or l&eton are emerging
as a surrogate marker of mucosal healing, buttbdigtive value of uniform thresholds at an indiwadilevel
has not been clearly demonstrated.

4.2.4. Correlation between genetic and serologicalarkers and phenotype

Genome wide association defines more than 30 distirsceptibility loci for Crohn's disea¥é However, none
of them is associated with an individual risk fevdloping the disease high enough to justify theine use of
genetic tests. Regarding genotype-phenotype ctimeta only NOD2 variants and 5931 susceptibiligplotype
have been reproducibly shown to be associatedilgdhlocation and penetrating perianal disease,
respectively’’®*"’In contrast, recent concordant data suggest éisant relationship between the severity of
Crohn's disease and the presence and levels ddgieal markers. Using slightly different panelssefological
markers, the number and magnitude of immune reggsasdifferent microbial antigens were shown to be
associated with the severity of the disease, cteriaed by the occurrence of stricturing/penetatesions and
the need for surgery® However, at diagnosis, the positive predictivareadf serological markers for
subsequent disease course appears to be lifited.

4.2.5. Need for a composite predictive index at digmosis

Given the complex benefit-risk balance of earlyraggive therapeutic strategies using immunomochslaiad
biologics in CD, there is an increasing need feniifying at diagnosis patients who are likely &velop severe
or complicated disease. Simple clinical predicttage been identified, but their individual accuraemains
limited. Genetic factors and serological markergrofiune reactivity, considered alone or in comhargthave
been so far unhelpful in predicting the future seuof CD at diagnosis. This is why further studiesneeded to
assess collectively all potential predictors im&rphenotypically well-defined cohorts, in ordebtild an
accurate composite predictor index.
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