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Abstract

The current consensus guideline offers a comprehensive and practical guidance on the diagnostic and monitoring of patients with inflammatory
bowel disease (IBD). It provides recommendations on requirements for initial diagnosis, detection of complications, the use of monitoring tools
in patients with IBD and diagnostics in specific situations, such as pregnancy, postoperatively and for cancer surveillance. The guideline is a
joint project of the European Crohn's and Colitis Organization (ECCO), the European Society of Gastrointestinal and Abdominal Radiology, the
European Society of Pathology, and the International Bowel Ultrasonography Group under the leadership of ECCO.
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1. Introduction

The current diagnostic consensus guideline is a joint project
of the European Crohn’s and Colitis Organization (ECCO),
the European Society of Gastrointestinal and Abdominal
Radiology (ESGAR), the European Society of Pathology (ESP),
and the International Bowel Ultrasonography Group (IBUS)
under the leadership of ECCO. This project updates the 2018
ECCO-ESGAR guidelines for the diagnosis and monitoring of
patients with inflammatory bowel disease (IBD) and is based
on a systematic review of the literature and expert consensus.
For those topics that are not covered in the current guideline,
recommendations in the previous 2018 guideline remain valid.
The main aim of the current guideline update is to inform
gastroenterologists, surgeons, nurses, radiologists, pathologists,
and other IBD management team members and IBD patients
about the appropriate use of relevant diagnostic modalities in
IBD. The authors wish to provide guidance on the diagnostic
requirements for the initial diagnosis of IBD; how to detect
complications; the use of various diagnostic tools to monitor
patients with active and inactive IBD; and the use of various
imaging and endoscopic modalities in specific situations such
as during pregnancy, postoperatively, or for cancer surveil-
lance. In addition, evidence gaps are identified with a view to
stimulate research that will help improve practice in the future.

2. Methodology of the guidelines update
process
The present ECCO guidelines are the first multi-society guide-

lines on diagnostics in IBD. Torsten Kucharzik, Henit Yanai,
Roger Feakins, and Stuart Taylor coordinated these guidelines

with the help of professional methodologists, librarians, and
the ECCO office. The guideline has been drafted by 40 ECCO,
ESGAR, ESP, and IBUS members from several countries. The
former guidelines have been condensed into this new multi-
society diagnostic guideline that consists of 2 papers. The first
details assessment at initial diagnosis, treatment monitoring,
and detection of complications; the second discusses the avail-
able scoring systems and general considerations regarding the
different diagnostic tools, including training. The strategy to
define consensus was similar to that previously described in
other ECCO consensus guidelines (available at: www.ecco-ibd.
eu). Briefly, an open call for participants was made, with ECCO
participants selected by the Guidelines Committee of ECCO
(known as GuiCom) based on their publication record and a
personal statement on their expertise and scientific activity in
the field. ESGAR, ESP, and IBUS participants were nominated
by the individual societies based on their clinical and scien-
tific expertise in this field. Work was divided into 5 working
groups (WG) staffed by 40 IBD experts from 18 countries and
three continents and led by a single WG leader. Six European
Federation of Crohn’s and Ulcerative Colitis Associations pa-
tient representatives also participated in the guidelines, which
were reviewed by national representatives, additional re-
viewers, and the ECCO governing board prior to publication.

The following 5 WGs were established: diagnostics at
initial diagnosis, diagnostics for monitoring treatment in
patients with known IBD, diagnostics for the detection of
complications, scores for IBD, and general principles and
technical aspects. All panel lists were assigned to a single WG.
Each WG was coordinated by 1 WG leader under the supervi-
sion of 4 main Guideline coordinators for the present manu-
script. First, participants were trained by methodologists to
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become proficient with the guideline methodology. Then, a
thorough discussion of the 2018 guidelines at a face-to-face
kick-off meeting in October 2023 identified areas where add-
itional recommendations were required and topics where
additional evidence was expected. For each topic, a clinic-
ally relevant question was formulated and if applicable used
to define a Population, Intervention, and Comparator(s) of
interest. A systematic literature search was conducted using
predetermined search terms in Pubmed/Medline, Embase, and
Cochrane Central. Only studies published in English were eli-
gible. Two reviewers independently conducted an initial screen
of abstracts for eligibility and evaluated the full-text articles
of identified abstracts for final eligibility. Disagreements were
resolved by consensus and, if necessary, by involvement of
the WG leader, coordinator, or both. Provisional statements
were drafted. The level of evidence was graded according to
the Oxford Centre for Evidence-Based Medicine (www.cebm.
net). A total of 2 voting rounds were performed and com-
ments were considered to reach a consensus. The first voting
round introduced a more comprehensive voting procedure,
in which each guideline participant voted on all statements
by explicitly reviewing those statements together with their
respective supporting text and references. The second voting
round was supplemented by the opinion of ECCO national
representatives and additional reviewers. The statements were
finalized by the authors at a face-to-face meeting in Vienna in
October 2024 and represent consensus with the agreement
of at least 80% of the present participants. Consensus state-
ments are intended to be read in context with their qualifying
comments and not in isolation. The supporting text was then
finalized under the direction of each WG leader (M.A., J.B.,
P.E., C.M., M.L.) before being integrated by the coordinators
(R.E, TK., S.T., H.Y.). The final manuscript was drafted by
the 4 coordinators and ultimately approved by all guideline
participants and the ECCO governing board.

3. Initial diagnosis

Recommendation 1 The diagnosis of Crohn’s disease
and ulcerative colitis is based on a combination of clin-
ical symptoms, laboratory tests, endoscopy, histology,
and imaging (ELS). We recommend ileocolonoscopy
with biopsies combined with imaging evaluation with in-
testinal ultrasound, magnetic resonance enterography, or
both as first-line examinations in patients with suspected
IBD (ELS). (94% agreement)

Colonoscopy that allows direct examination of the rectum,
colon, and ileal mucosa biopsies, and histopathology remain
the cornerstone diagnostic tools for IBD.!

Unless contraindicated, a full colonoscopy with intubation
of the terminal ileum should always be performed during the
initial evaluation of patients with clinical presentations sug-
gestive of IBD.

Key suggestive findings during colonoscopy for Crohn’s
disease (CD) include skip lesions, rectal sparing, involve-
ment of the terminal ileum, aphthous ulcers, deep ulcers,
serpiginous ulcers, and cobblestoning. For ulcerative colitis
((UC), findings include diffuse and continuous inflammation
proximal to the anal canal, granularity, loss of the normal
vascular pattern, friability, superficial ulcerations, and a line
of demarcation between normal and abnormal mucosa.??

To optimize diagnostic accuracy, at least 2 biopsies should
be taken from the ileum and each segment of the colon,
including the rectum. Histology plays a crucial role not only
in the initial diagnosis but also in evaluating disease activity
and excluding opportunistic infections. UC typically mani-
fests as diffuse inflammation, while CD is marked by a trans-
mural, discontinuous inflammatory process, with variable
chronic inflammation and architectural irregularities that are
sometimes accompanied by granulomas. Basal plasmacytosis
and architectural changes are the most reliable histological
features for confirming an IBD diagnosis.* Histological con-
firmation of IBD can be challenging in patients undergoing
investigation very soon after disease onset, as typical morpho-
logical abnormalities may not yet be present in early IBD. In
UG, histological scoring systems including the Geboes score,
Nancy index (NI), and Robarts histopathology index are
available, but their use is currently mainly in clinical trials
and research.>® The NI may be the most appropriate for clin-
ical practice.”

Regarding imaging diagnostics for suspected CD, magnetic
resonance enterography (MRE), intestinal ultrasound (IUS),
or both are recommended. If these investigations are contra-
indicated or unavailable or if imaging is required in an acute
setting, computed tomography (CT) enterography (CTE) can
be considered despite concerns about radiation exposure.®
MRE has high accuracy for detecting small-bowel CD. In
the prospective METRIC trial, sensitivity and specificity for
the presence of small-bowel disease and segmental location
in newly diagnosed patients were 96% and 99%, and 77%
and 98%, respectively.” The diagnostic performance of CTE is
similar to that of MRE. IUS is a valuable tool for diagnosing
small-bowel CD and assessing its complications and is prob-
ably superior to MRE in assessing the extent of UC. A system-
atic review reported that IUS has a sensitivity ranging from
54% to 93% for diagnosing small-bowel CD, with lower sen-
sitivity for mild disease, and a specificity of 97%-100%.°

Small-intestinal contrast ultrasonography (SICUS) may en-
hance diagnostic accuracy further, with a pooled sensitivity
of 95%, a specificity of 77%, and an area under a receiver-
operating characteristic curve (AUC) of 0.94." When bowel-
wall thickness (BWT) measurements are combined with
color Doppler assessment, diagnostic accuracy may approach
around 95% for established CD across all bowel segments,
except for the rectum, which is located deep within the pelvis.'
However, a negative IUS examination in the setting of mild
disease may not entirely exclude IBD. Both MRE and IUS can
also be used for the detection of CD-related complications.!'’

For patients with clinical features suggestive of CD who
have negative colonoscopy and imaging results, capsule en-
doscopy (CE) of the small bowel is recommended.!?

Biomarkers, including C-reactive protein (CRP) or fecal
calprotectin (FC), are also essential for evaluating IBD at
baseline. Among these, FC has the highest sensitivity for
distinguishing IBD from IBS, particularly in Western countries,
where a pooled sensitivity of 88% was reported compared
to 73% in Eastern countries, with similar specificity across
regions.'> At a cutoff of <50 pg/g, FC has a reported sensi-
tivity of 87% and specificity of 92% for detecting IBD, while
a cutoff of >50 pg/g offers a sensitivity of 79% and a speci-
ficity of 92%." FC correlates better with endoscopic disease
activity than the symptom-based indices.!* In both diseases, FC
has been shown to be better than CRP as a surrogate marker
for endoscopic disease activity. Differences in the use of FC
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in assessing endoscopic disease activity between UC and CD
have been determined as well and FC has been shown to be a
better endoscopic disease activity marker in UC compared to
CD.!>1¢ FC also appears to be highly effective to detect endo-
scopic ulcerations in CD regardless of location but requires a
lower cutoff value in patients with pure ileal involvement.!”!®
FC has also been shown to have disadvantages with regard to
assessing the extent of inflammation and it has been shown to
be less useful in proctitis.'®!"” Even though several studies have
shown that FC nicely correlates with individual disease activity,
the optimal cutoff value for FC still needs to be defined.?® The
most widely used cutoff value below 250 pg/g indicates endo-
scopic remission in patients with IBD.?! Thresholds for FC for
differentiating histologic remission and activity in UC vary be-
tween 40 and 250 mg/g.?>%

Anti-neutrophil cytoplasmic antibodies directed to pro-
teinase 3 (PR3-ANCA) detected by chemiluminescence im-
munoassays may help distinguish between UC and CD and
facilitate accurate phenotyping and staging of IBD. A recent
meta-analysis reported a sensitivity of 34.9% and a specificity
of 95.9% for UC.>* Among novel biomarkers for CD detec-
tion, IgA or IgG pancreatic autoantibodies (or both) against
glycoprotein-2 (anti-GP2) are promising, although a very low
sensitivity was revealed in a meta-analysis of 15 studies (sen-
sitivity: 20%; median specificity: 97%).%

It is important that every patient provides a stool sample
for microbiological analysis to test for pathogens that can
cause mimicry of IBD symptoms, such as ova and para-
sites, Clostridioides difficile, Shigella, Campylobacter jejuni,
Escherichia coli, and Yersinia enterocolitica.**>’

Recommendation 2 Small-bowel assessment should be
performed in all newly diagnosed CD patients using
MRE, IUS, or both (EL2). (85% agreement)

Accurate phenotyping and staging of CD are essential
for optimal patient management. Several imaging tests with
differing attributes can assess parts of the small bowel that lie
beyond the reach of ileocolonoscopy.

Cross-sectional imaging techniques such as TUS, MRE,
and CTE can noninvasively evaluate the full thickness of
the bowel wall and extramural tissues. Due to radiation ex-
posure, CT should be avoided outside the acute setting if pos-
sible, particularly for patient follow-up.?®?** IUS and MRE
are non-ionizing radiation imaging techniques, and both are
accurate in the initial diagnosis and assessment of CD.?$-3¢
The multicenter, prospective METRIC trial directly compared
IUS and MRE in 284 newly diagnosed and relapsed CD pa-
tients and revealed that both MRE and IUS had high sensi-
tivity and specificity for detecting active small-bowel disease
(MRE: 97% and 96%; IUS: 92% and 84%, respectively).
However, MRE had a significantly higher sensitivity and
specificity (80% and 95%, respectively) than IUS (70% and
81%, respectively) for assessing disease extent in the small
bowel.** Therefore, when available, MRE is usually preferred
over IUS for accurate disease mapping at first diagnosis of
CD. However, IUS at the time of diagnosis may nevertheless
be beneficial, as this baseline examination can be used for
comparison during subsequent disease monitoring.

CE is a valid subsequent investigation in CD patients
with normal or nondiagnostic small-bowel cross-sectional
imaging, especially for proximal small-bowel evaluation. A
meta-analysis comparing CE, IUS, and MRE showed similar
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diagnostic accuracy for detecting small-bowel disease in both
suspected and established CD. However, CE demonstrated su-
periority in detecting proximal small-bowel disease compared
with MRE (odds ratio [OR]: 2.79; 95% confidence interval
[CI]: 1.2-6.48).3" Of note, METRIC trial data were not in-
cluded in this study. Due to the risk of capsule retention, ex-
clusion of obstructive symptoms and a capsule of appropriate
patency in patients with clinical or radiological suspicion of
stenosis are mandatory.

Device-assisted enteroscopy is more invasive and is not
considered to be a first-line diagnostic tool for CD but can be
useful if biopsies are required or balloon dilation of a stenosis
is considered.

Recommendation 3 Consider upper gastrointestinal
endoscopy in adults with newly diagnosed CD (EL4).
(89% agreement)

CD involving the esophagus, stomach, and duodenum is
almost invariably accompanied by small- or large-bowel in-
volvement.’>** A meta-analysis showed that the presence
of granulomas in lower gastrointestinal (GI) biopsies or re-
sections was associated with more frequent involvement of
the upper GI tract in CD (OR: 2.25; 95% CI, 1.28-3.95;
I? = 32%).3° A case—control study showed that upper GI tract
involvement (defined as disease proximal to the terminal
ileum) was present in 16% of the total CD cohort and was
associated with worse disease behavior (either at diagnosis
or during the disease course), more frequent development
of strictures, iron-deficiency anemia, and a greater need for
anti-TNF agents. These associations of worse disease be-
havior remained consistent in cases and controls undergoing
oesophagogastroduodenoscopy, video capsule endoscopy
(VCE), or both (7 = 369).%

A prospective registry study reported a higher preva-
lence of upper GI involvement in asymptomatic CD patients
than initially expected,’® suggesting a place for a standard
esophagogastroduodenoscopy at CD diagnosis to evaluate
disease extent. Conversely, a case—control study showed that
the L4 esophagogastric duodenum phenotype may have a
better prognosis compared with the non-L4 esophagogastric
duodenum phenotype, although the sample size was small
(n = 74) and the control group was randomly selected.*

The sensitivity and specificity of radiological imaging
techniques in the assessment of upper GI involvement in
patients with CD are unclear, with publications limited to
case reports and small series. Radiological assessment of pa-
tients should be reserved for patients with CD and upper GI
symptoms in whom endoscopic assessment has failed or is
incomplete.

Histological assessment of upper GI tract biopsies helps
to determine the presence and severity of inflammation. The
changes are often nonspecific, but in the setting of known
or suspected CD, the presence of granulomas would strongly
support involvement of CD as the cause of the upper GI in-
flammatory changes.*’

Recommendation 4 Patients presenting with isolated
perianal fistulae should undergo ileocolonoscopy and
small-bowel imaging if they have a clinical history con-
sistent with IBD (EL4) or fistula features suggestive for
CD (EL2). (95% agreement)
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Perianal CD includes several manifestations, including
fistulae, ulcers, abscesses, strictures, and cancer, which can
significantly impair quality of life (QoL). In up to 10% of
patients, perianal fistulae are the first presentation of CD.*-#
However, in more than 90% of patients who present with
perianal fistulae, the fistulae are cryptoglandular in origin ra-
ther than CD-related.

Initial treatment for both cryptoglandular and CD-related
perianal fistulae is similar, with the goal of resolving abscesses
and reducing symptoms. Due to their more aggressive nature
and adverse long-term outcomes, CD-related fistulae require
prompt diagnosis with appropriate diagnostic and manage-
ment strategies.

The previous ECCO-ESGAR consensus recommended that
all patients with unexplained perianal abscesses or complex
fistulae should undergo ileocolonoscopy and, if negative,
VCE.?” However, given that perianal fistulae are more com-
monly of cryptoglandular origin, this approach could lead to
unnecessary investigations. A more rational approach is to re-
strict investigations to fistulae that are likely to be CD-related.
Specifically, further investigation is indicated in patients with
recurrent or complex fistulae (or both), clinical symptoms and
signs suggestive of IBD, features suggesting extraintestinal
manifestations of IBD, a family history of IBD, perianal im-
aging showing specific CD perianal features, and those with
elevated FC (>150 pg/g).*+*

A recent systematic review and meta-analysis revealed
that imaging characteristics may help distinguish between
CD-related and cryptoglandular perianal fistulae. In par-
ticular, rectal inflammation, multiple-branched fistulae
and abscesses on magnetic resonance imaging (MRI),
and the “Crohn’s ultrasound fistula sign” (defined as a
hypoechogenic fistulous tract surrounded by a well-defined
hyperechoic rim), fistula debris, and bifurcated fistulae on
ultrasound have high specificity (>80%) for CD-related fis-
tulae, suggesting that further investigations are appropriate
when these features are present. However, the sensitivity of
these features is moderate (<63%) and their absence is not
sufficient to exclude CD.*#7

A recent case—control study examining MRI textural
feature parameters of perianal fistulae revealed a sensi-
tivity and specificity of 85.42% and 86.36%, respectively,
in discriminating CD-related from cryptoglandular peri-
anal fistulae.* A discontinuous “rosary bead”-shaped
hypoechoic halo in the intersphincteric space (rosary sign)
at endoscopic ultrasound is a highly sensitive and specific
sign for CD-related fistulae.*

A single retrospective study assessed the diagnostic accuracy of
FC in differentiating perianal CD fistulae from cryptoglandular
fistulae in 57 patients* and revealed that median (interquar-
tile range) FC was significantly higher in patients with perianal
CD than in those with cryptoglandular fistulae (708.0 [207.0—
1705.0] pg/g vs. 32.0 [23.0-77.0] pgl/g; P <.001). The optimal
FC cutoff to discriminate perianal CD from cryptoglandular fis-
tulae irrespective of luminal inflammation was 150 pg/g, with a
sensitivity of 0.81 and specificity of 0.89.

Other preliminary studies have investigated the role of
cytokines, phosphoprotein concentration, immune cells, and
metabolomic and microbiologic profiles from fistulae tract bi-
opsies with encouraging results.*

Patients with a high suspicion of CD fistula should undergo
ileocolonoscopy and small-bowel imaging, and if negative,
also VCE. VCE can detect intestinal inflammation in a group

of patients with perianal fistulae after normal ileocolonoscopy
and cross-sectional abdominal imaging.*-2

Despite endorsement from expert opinion groups, including
the European Society of Coloproctology, this management
strategy still requires confirmation by adequately powered
prospective studies.*-53-5

Recommendation 5 Classification of IBD as either CD
or UC at diagnosis is recommended, with current classi-
fication systems based on clinical characteristics. Disease
classification should be reassessed routinely because clas-
sification can change over time (EL4). (91% agreement)

IBD shows considerable heterogeneity. There are
longstanding clinical criteria for the classification of IBD as
one of 2 subtypes, namely CD and UC.>¢ However, there
are some limitations to this system’” and there is some sup-
port for a more granular and detailed classification of IBD
subtypes.’ Indeed, there is a current endeavor from the
International Organization for the Study of IBD to provide a
new classification system.

For CD, disease behavior at diagnosis is an important
clinical variable. Patients with stricturing and penetrating
phenotypes have poorer outcomes than those with an in-
flammatory phenotype alone.”” Another important clinical
variable is anatomical location,®® the most clinically relevant
distinction being between ileal dominant and colonic dom-
inant disease.®’ There is evidence of biological differences
corresponding to anatomical disease location®*®* that may
help explain why treatments for patients with ileal involve-
ment are less effective than in patients with isolated colonic
disease.54-¢¢

For UC, the extent of inflammation and endoscopic severity
at diagnosis are clinically useful measures that can guide
treatment decisions.®” There is increasing evidence that histo-
logical features at diagnosis are useful.®®¢° Although there
is a potential role for deeper assessment with tools such as
endocytoscopy, further evidence is required.”

Given the importance of extraintestinal manifestations
(EIM) for patients and their impact on the selection of med-
ical therapy, documentation of the presence or absence of
specific EIMs should be considered when classifying patients
at diagnosis. More detailed information is provided in the
most recent ECCO-GL on EIMs.”" The presence of perianal
disease, particularly if fistulizing, can have a major impact
on patients.”” Accordingly, there is a newly developed clas-
sification specifically for perianal CD.”® There is a strong
association between UC phenotype and primary sclerosing
cholangitis (PSC); those with PSC have a higher risk of sub-
sequent neoplasia. PSC should be considered when patients
with UC present with abnormal liver serology.”

Although not included in current classifications, additional
factors that may need consideration at diagnosis include the
impact of disease on mental health,” findings on cross-sectional
imaging,”’¢ and novel factors such as sarcopenia.””

A challenge when developing a new classification system is
the dynamic nature of IBD and the possibility that the classi-
fication will change with time.”® There is evidence that favor-
able response to treatment is a very important determinant of
the outcome, especially in CD, and is associated with a reduc-
tion in the likelihood of disease progression.””*° New classifi-
cation systems aiming to assist treatment selection may need
to incorporate details of disease duration®' and predictions
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on the likelihood of developing refractory disease or disease
progression in terms of location and behavior.®

Recommendation 6 We suggest reassessment of biopsy
specimens by a GI pathologist as an initial step in patients
with IBD unclassified. We suggest repeat ileocolonoscopy
with biopsies, upper GI endoscopy, wireless VCE, or
combinations thereof, to aid in reclassification of pa-
tients with IBD unclassified, especially when the disease
remains active despite treatment or when surgery may be
a consideration (EL4). (92% agreement)

The clinicopathological term IBD unclassified (IBDU) refers
to patients with overlapping clinical, endoscopic, and patho-
logical features of CD and UC. Depending on the criteria for its
diagnosis, this can represent up to 15% of the IBD population.
The term “indeterminate colitis” is reserved for the specific cir-
cumstance of IBD that cannot be classified further as UC or CD
even when a colectomy specimen is available for examination.*®

Early IBD, fulminant disease, insufficient additional clinical
information, and inability to identify unusual pathological
variants of CD or UC are among the reasons for disease cat-
egorization as IBDU. IBDU is a label rather than a subtype of
IBD, and suggestions that it is a distinctive subtype remain a
topic of debate.®? A careful reassessment of pathological spe-
cimens by an experienced IBD pathologist is of paramount
importance before the application of the label IBDU or in-
determinate colitis.’* In 1 report, more than 50% of initial
pathological diagnoses of IBDU were subsequently changed
to a diagnosis of UC or CD when a more detailed request
form that included clinical, endoscopic, imaging, and treat-
ment data was made available to the consulting pathologist.®

In a prospective, population-based inception cohort of IBD pa-
tients, a change in diagnosis from IBDU to CD or UC was seen in
100% of patients who had a repeat lower endoscopy, compared
with 71% among those without any additional investigations.®
Similarly, a case—control study showed that the reclassification of
almost half of the patients with IBDU as CD or UC was based
mainly on endoscopic evaluation and pathological findings.?” A
systematic review showed that 16.7%-38.9% of patients with
IBDU (7 = 121) receive a diagnosis of CD after undergoing VCE.
Exclusion of small-bowel involvement led to a diagnosis of UC
in 5.5%-59.3% of patients.*® An OMED-ECCO consensus
meeting highlighted the role of VCE in reclassifying patients
with IBDU and its superiority over small-bowel follow-through
or enteroclysis.®” If VCE is not available, cross-sectional imaging
to assess small-bowel involvement may be used alternatively.

Although several immunological markers are available
for the assessment of IBD, none can reliably and accurately
subclassify IBD as UC or CD. At best, these markers serve
as an adjunct to endoscopy. In a meta-analysis, a combin-
ation of ASCA and pANCA demonstrated a 54.6% sensi-
tivity and 92.8% specificity for differentiating UC from CD
in adults, making it unreliable for clinical practice.”® Results
on subclassification with other antibodies (eg, anti-OmpC,
anti-12, anti-CBir1, anti-Fla-X, anti-A4-Fla2, ALCA, ACCA,
AMCA, anti-pancreatic) are far more inconclusive.

Recommendation 7 We suggest assessing for EIMs, an-
emia (EL3), markers of inflammation, nutritional status,
and immunization status in all patients with IBD at diag-
nosis (ELS). (92% agreement)
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For patients with an initial diagnosis of IBD, we suggest a
comprehensive biochemical assessment, including full blood
count, inflammatory markers (such as CRP and albumin),
electrolytes, and liver enzymes (Figure 1). The neutrophil-to-
lymphocyte ratio in peripheral blood is higher in IBD than in
healthy controls.”»”> Laboratory markers of chronic inflam-
mation are sometimes normal in both UC and CD and are
not specific to IBD.

FC is the most sensitive marker for intestinal inflammation
in IBD and correlates well with both clinical and endoscopic
activity. For accurate FC measurement, quantitative tests
should be used because of the limited value of a qualitative
test and the importance of dynamic changes in FC values.
Enzyme-linked immunosorbent assay (ELISA) and automated
ELISA tests have reliable performance. Although point-of-
care and home tests are valid alternatives, ELISA tests are
preferable.?’ Fecal lactoferrin may be informative in CD but
can be lower in patients with isolated ileal involvement. No
other fecal markers are useful clinically.

A thorough patient history is essential for optimal man-
agement of IBD. Items should include symptoms, past tuber-
culosis exposure, family history of tuberculosis, and travel to
endemic areas. Vaccination status and serology for hepatitis
A and B, Calmette—Guerin bacillus, human immunodeficiency
virus, human papilloma virus, cytomegalovirus (CMV),
Epstein—Barr virus, varicella zoster, measles, mumps, and ru-
bella should be reviewed at diagnosis.?®?

Regular screening for macro- and micronutrient deficien-
cies in IBD patients is essential, as highlighted by ESPEN
guidelines® (Table 1). Additionally, investigations to exclude
various types of anemia, such as iron-deficiency anemia, an-
emia of chronic disease, and mixed-origin anemia, are recom-
mended for all patients.”! Detailed information is provided in
the current ECCO-EIM guideline.”

A recent systematic review revealed that the pooled preva-
lence of celiac disease (CeD) in IBD patients was 0.75%.
There is an increased risk of CeD in IBD patients compared
with controls (risk ratio: 3.96), although the value of routine
screening for CeD in IBD patients is unclear.”

Sarcopenia negatively impacts hospital stay length,
surgical outcomes, clinical course, infection risk, and
therapy response. Assessing sarcopenia in IBD patients is
complicated by the variability in assessment criteria and
methods, with differing cutoffs that have yet to be valid-
ated specifically for the IBD population. It is advisable to
assess both the quantity and quality of muscle character-
istics (such as muscle attenuation, low-density lean muscle
tissue, and intermuscular adipose tissue) using various mo-
dalities (CT, MRI, or dual-energy X-ray absorptiometry).
Standardization of muscle mass assessment using ultra-
sound is required.”®

Bone mineral density (BMD) should be assessed in IBD pa-
tients, regardless of whether they are receiving steroid therapy.
A meta-analysis of 13 cross-sectional studies involving 1154
participants with UC revealed a pooled OR of 6.41 (95% CI,
2.59-15.87) for low BMD, even in patients who were not on
steroid therapy, suggesting that UC may contribute to deteri-
oration of bone health.”” Early identification and intervention
could be critical in preventing fractures and other complica-
tions related to low BMD in this population.

Early screening for psychological comorbidities and
low resilience is also important, with timely referrals for
psychobehavioural support to improve long-term outcomes.
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Figure 1. Assessments during initial diagnosis in inflammatory bowel disease (IBD).

4. Monitoring disease
4.1. Monitoring disease in UC

Recommendation 8 In patients with UC requiring treat-
ment initiation or optimization, we recommend early
(within 12 weeks) clinical (EL1), biochemical (EL1), and
endoscopic (EL1) or ultrasonographic (EL2) response
assessment. Results should be interpreted based on prior
baseline assessment. (92% agreement)

There is no gold standard for determining therapeutic suc-
cess in UC. Symptoms significantly impact QoL, making
symptom management a priority for patients. Consequently,
patient-reported outcomes (PRO) are increasingly becoming
the standard measure of treatment success. PROs correlate
closely with overall well-being and should be evaluated regu-
larly throughout the disease course. In UC, PRO2, which in-
cludes stool frequency (SFS) and rectal bleeding (RBS), has
emerged as the standard for symptom assessment. In contrast
to CD, clinical symptoms in UC correlate strongly with endo-
scopic disease activity, and the absence of diarrhea and rectal
bleeding independently predicts favorable long-term clinical
outcomes.” Recent evidence indicates that fecal urgency is a
relevant parameter for disease activity in UC.”*!% Achieving
clinical remission more rapidly is associated with improved
histo-endoscopic remission rates.!”" However, the correlation
between PROs and histological and endoscopic outcomes is
poor.1%

Hence, (non)invasive biomarkers and monitoring strategies
are increasingly used in the tight control strategy in UC. CRP
has low sensitivity for determining active mucosal disease in
UC, with serum levels frequently within normal limits even
in active disease.'® The exception is in patients with elevated
CRP levels during a disease flare, for whom monitoring of
CRP might be suitable for follow-up.

In contrast, FC assessment 8 weeks after treatment initiation
is a promising early marker of response to therapy.'® Although
FC has only modest cross-sectional accuracy in determining
disease activity, an FC concentration <250 pg/g is associated
with a higher probability of achieving long-term clinical, endo-
scopic, and histologic remission and a lower probability of
colectomy and UC-related hospitalization.!” For UC patients
in clinical remission (RBS 0 + SFS <1), 50% of patients with
FC <50 pg/g may avoid endoscopy, with a false-negative rate
for endoscopic improvement (Mayo endoscopic subscore <1)
of <5%.1% Likewise, in highly symptomatic UC patients (RBS
2-3 and SFS 2-3), approximately 50% of patients with FC
>250 pg/g can also avoid endoscopy, with a false-positive rate
of <5%. In patients without rectal bleeding but persistent in-
creased SFS (2-3), FC performance is uncertain and should be
complemented by endoscopy!'® or TUS.

Beyond FC, IUS with BWT as the single most important
parameter is highly accurate in patients with moderate-to-
severe UC for the detection of treatment response within
2-6 weeks after treatment initiation when evaluated against
endoscopic outcomes,'”” with the submucosa being the most
responsive wall layer.'® Furthermore, IUS improvement at
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Table 1. Micronutrient deficiencies in IBD
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Deficiency Findings in IBD

Effect on disease course of CD

Effect on disease = Recommendations

course of UC

Iron Frequent in patients with active Low QoL
disease

Vitamin B12 More frequent in CD No data

Folate More frequent in UC No data

25-OH-Vitamin More frequent in patients with  Higher risk of active disease,
clinical relapse, and surgery

D IBD than healthy controls

Total and Little evidence Little evidence
ionized serum

calcium

Vitamin B1, B2, Little evidence Little evidence

and B6

Vitamins A, E,  Lower levels of vitamin A, E,
K, C and K in patients with CD
Lower levels of vitamin A in

patients with UC

Poorer disease control

Little evidence, but significant
associations between serum
levels of inflammatory bio-
markers and levels of vitamin

Low QoL Ferritin serum levels should be >30 pg/L
if CRP is normal and >100 pg/L if
CRP level is higher than the upper

limit of normal

No data Assess at diagnosis

Serum total cobalamin levels
may underestimate actual
levels; holotranscobalamin and
methylmalonic acid are more accurate

markers of B12 status

No data Assess at diagnosis

Serum levels >3 ng/mL are suggested

Higher risk of
active disease,
clinical relapse,
and surgery

Serum levels >20 ng/mL (50 nmol/L) are
suggested

Little evidence Assess especially in patients with active

disease

Little evidence B1 levels may be assessed in case of
chronic fatigue; B1 and B6 levels may
be assessed in patients with small-

bowel disease or previous resections

Little evidence Assess vitamin A serum levels in pa-

tients with active CD

A in patients with CD

Zinc Lower zinc levels are more fre-
quent in CD than UC; these
levels decrease in acute-phase
response due to reduction in
carrier protein albumin

Little evidence, but probably
poorer clinical course

Little evidence,
but probably
poorer clinical
course

Assess in patients with small-bowel CD

Abbreviations: CD, Crohn’s disease; CRP, C-reactive protein; IBD, inflammatory bowel disease; QoL, quality of life; UC, ulcerative colitis.

week 12, assessed using BWT and color Doppler signal,'®®
predicts long-term endoscopic response.!'’ In the setting of
acute severe UC, assessment 48 hours after rescue therapy
may identify patients with an increased risk of short- or
long-term colectomy."'>!'? In patients in clinical remission,
TUS can help predict relapse.''® TUS assessment of the rectum
and perineal ultrasound is a noninvasive alternative for as-
sessing the rectum and for predicting endoscopic and histo-
logical healing.'"* Magnetic resonance colonography and
diffusion-weighted magnetic resonance can also assess co-
lonic inflammation with relatively high accuracy!'>!'¢ but are
used less in clinical practice. The use of CT in the monitoring
of UC is strongly discouraged, unless in the context of acute
complications.

Endoscopic disease control is still the most well-established
treatment goal.!'” In a recent meta-analysis, UC patients in clin-
ical remission who achieved a Mayo Endoscopic Score (MES)
0 had a 52% lower risk of relapse compared with patients with
MES 1.1"8 Nevertheless, there is no evidence-based consensus
on when best to reassess disease activity after a change in
therapy. In most induction studies, endoscopic remission is de-
termined approximately 3 months after starting treatment.'"’
Although endoscopic and histologic remission may require
longer intervals for many therapies, endoscopic and histologic

improvement could already be expected within 3 months and
therefore appears to be an appropriate time point. The exact
timing will depend upon clinical necessity and the therapy.

Finally, the clinical relevance and prognostic value of hist-
ology at the end of induction in comparison with clinical and
endoscopic outcomes is unclear.'”” However, in UC patients
who achieve clinical and endoscopic remission, histological
remission is independently associated with a lower risk of
clinical relapse in some reports'?'-'%3 (Figure 2). (See also rec-
ommendation 13.)

Recommendation 9 In patients with UC in stable remis-
sion, we suggest using PROs, biomarkers (such as FC
and CRP), IUS, or combinations thereof to monitor for
disease relapse based on risk stratification. (EL3) (94%
agreement)

Pooled data analysis from clinical trials of infliximab,
golimumab, vedolizumab, and tofacitinib for UC revealed
rates of endoscopic remission peaking at 81% (range 78 %—
84%) in induction trials and 91% (range 87%-93 %) in main-
tenance trials despite the complete absence of symptoms by
PRO (RBS 0 + SES 0), indicating that asymptomatic patients
require objective disease monitoring. The authors determined
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Figure 2. Monitoring of active inflammatory bowel disease (IBD) after treatment initiation or optimization.

that FC <50 pg/g during maintenance would lead to a false-
negative rate of 2.2%. An FC 2250 pg/g during maintenance
with the presence of symptoms would accurately identify
68% with moderate-to-severe disease.'” The latter is also as-
sociated with a higher risk of relapse at 1 year.!’® TUS is an
emerging tool that can be used at the point of care to as-
sess disease activity. A Milan Ultrasound Criteria Score (an
IUS score that combines BWT measurement and Doppler
signaling) of >6.2 was strongly predictive of relapse.'’ In
another study, 10% of asymptomatic patients with UC had
abnormal IUS, with substantial agreement between IUS and
endoscopic findings (k = 0.61; P <.001).'** Patients who are
in both endoscopic and histological remission are at a lower
risk of relapse (5%) compared with patients in endoscopic
remission without histological remission (14%) and pa-
tients with mild active inflammation with MES 1 (29%).""8
However, repeated evaluation solely to detect histological
remission may be impractical. Decisions about endoscopic
reassessment outside of dysplasia surveillance for patients
in stable remission should be made on a case-by-case basis
(Figure 2). (See also recommendations 9 and 13.)

Recommendation 10 In patients with UC with new or
worsening GI symptoms, we suggest disease activity
assessment with FC, cross-sectional imaging, lower en-
doscopy, or combinations thereof depending on disease
severity (EL3). We suggest excluding alternative etiolo-
gies, particularly Clostridioides difficile (EL3). Consider
CMV infection in patients with acute severe colitis or
steroid-refractory disease (EL4). (85% agreement)

Patients with IBD can experience new or ongoing
nonspecific GI symptoms in the absence of inflammation.'?
Symptoms of irritable bowel syndrome occur in 28.7% (95%
CL, 22.9%-34.8%) of patients with UC.'?¢ Therefore, careful
assessment of intestinal inflammation is required in patients
with recurring IBD symptoms.

If the predominant symptom is diarrhea, infectious causes
should be considered. IUS may be a valuable tool for assessing
patients with symptoms suggestive of a flare. Using IUS, 85 %
of patients were able to avoid endoscopy and 57% of patients

had changes in their therapy based on IUS results, making it
an ideal real-time approach to assess disease activity in pa-
tients experiencing active IBD symptoms.'*”

Given the prevalence of common infections in patients with
IBD and an increased risk of C. difficile infection (CDI), infec-
tious stool studies should be performed in patients previously
in remission presenting with new flare-like symptoms, using
test modalities consistent with local practice and availability.
CDI may be challenging to diagnose in patients with IBD, con-
sidering the high rate of colonization among this population.!?*
A 2-step approach to the diagnosis of CDI is recommended,
starting with a high-sensitivity test (such as an enzyme im-
munoassay [EIA] for clostridial glutamate dehydrogenase) or
a nucleic-acid amplification test followed by a high-specificity
test for active infection (such as an EIA for toxins A and B'?).

CMYV infection is of particular interest in patients with an
acute exacerbation of UC, as CMV infection is associated
with multiple poor outcomes, such as steroid refractoriness,
higher risk of colectomy, and mortality."* In patients who are
CMV-positive, treatment with antiviral therapy reduces the
risk of colectomy.!®' Therefore, patients with new symptoms
or flares of UC should undergo testing for CMV, particularly
when hospitalized. Although the best method to determine
CMV reactivation and the decision about when to treat are
still controversial, testing with either immunohistochemistry
or tissue PCR, with a blood-based test as supportive of the
latter, is preferred.?®!32 No clear thresholds have been defined
yet for clinically relevant CMV reactivation or CMV colitis
neither for CMV tests in the blood nor in the tissue. The re-
sults and the consequences always need to be discussed in
the individual clinical context. More detailed information is
provided in the ECCO-Opportunistic Infection Guideline.?®

4.2. Monitoring disease in CD

Recommendation 11 Patients with CD in need of treat-
ment initiation or optimization should be assessed clin-
ically and biochemically (EL1) and by endoscopy (EL1),
cross-sectional imaging (IUS or MRE), CE (EL3), or
combinations thereof, at baseline. (95% agreement)
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Recommendation 12 In patients with CD following
treatment initiation or optimization, we recommend
early (within 12 weeks) clinical (EL1), biochemical
(EL1), and cross-sectional imaging (IUS [EL2] or MRE
[EL2]) assessment of response. Endoscopic response as-
sessment should be performed within 12 months (EL1).
Results should be interpreted based on prior baseline as-
sessment. (89% agreement)

Recommendation 13 Transmural remission independent
of endoscopic remission in CD is associated with better
long-term outcomes (EL3). Patients with UC with histo-
logical disease activity despite endoscopic remission have
a higher risk of relapse (EL4). Treatment adjustment and
re-evaluation to achieve these goals might be considered
(ELS5). (92% agreement)

The standard of care for the management of CD includes
induction and maintenance of disease control to maintain
QoL and to prevent disease progression to complications.
The standard of care mainly consists of constant medication.
Treatment interruption after surgery or by voluntary or invol-
untary means is associated with predictable rates of disease
relapse. Monitoring for disease response and maintenance of
control is a necessary part of the treat-to-target strategy for
management. The individual monitoring strategy should be
tailored to the individual patient.

The standard measures of CD activity are the composite
endpoints of PROs of abdominal pain and stool frequency and
endoscopic assessment, most frequently using the Simplified
Endoscopic Score for CD (SES-CD). Most randomized trials
of treatments in CD rely on endoscopy as the primary ob-
jective analysis. However, in secondary assessments in trials,
clinical practice guidelines and consensus statements such as
the STRIDE 2 Treat-to-target consensus,'* cross-sectional
imaging, CE, and biochemical assessments (most frequently
CRP and FC) are suggested. More recently, the use of TUS as
an alternative to MRE as a cross-sectional measure of disease
activity and response has been established, with demonstrable
threshold values for activity and response that in studies are
usually benchmarked against endoscopy.!** TUS has demon-
strated a good correlation with clinical response to therapy in
CD and correlates well with CRP. In a prospective multicenter
study, improvement in BWT and other parameters on IUS
correlated with clinical response at 3 months and remission
at 12 months and correlated significantly with reduced CRP
levels after 3 months (P <.001).'%

In addition, a unique measure available for cross-sectional
imaging in CD is transmural healing, which is now recog-
nized as an achievable endpoint associated with better
short- and longer-term outcomes. However, the timing of its
achievement and ability to dose adjust or treat-to-target is
under investigation. Transmural healing has been variously
defined by combinations of endoscopic and MRE parameters
and by IUS. Transmural healing at an early time point is as-
sociated with more sustained remission at longer-term (6 and
12 months) follow-up.!3¢137 Reduction in BWT as early as
4-8 weeks of follow-up predicted endoscopic response and
remission (AUC: 0.833; OR: 37.50; P = .006). Similarly, the
absence of color Doppler signal (as measured by the modi-
fied Limberg score) improved the prediction model.'3® In a
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separate prospective randomized trial, treatment with high-
dose adalimumab in patients with CD and symptomatic
strictures improved symptoms and transmural disease as
measured by IUS of strictures at month 12.'%* Changes in
predefined morphological MRE parameters were also sig-
nificantly correlated with 12-month clinical outcomes. In a
multicenter retrospective study, achievement of transmural
remission (healing) measured using MRE was associated with
lower risk of hospitalization (OR: 0.244; 95% CI, 0.111-
0.538; P <.001), surgery (OR: 0.132; 95% CI, 0.030-0.585;
P =.008), steroid use (OR: 0.283; 95% CI, 0.159-0.505;
P <.001), and treatment escalation (OR: 0.088; 95% CI,
0.044-0.176; P <.001) compared with not achieving this
level of healing. In this study, transmural healing was superior
to endoscopic-only or MRE-only healing.'?’

FC has a role in the assessment of therapy response and in
monitoring patients with CD. FC has been employed as a sec-
ondary endpoint in many randomized trials. However, there are
no data that “drive” therapy based on FC levels. Low FC levels
during therapy are consistently associated with endoscopic
response and remission. This has been seen in multiple thera-
peutic trials, but mostly in a post-hoc analysis of infliximab-
treated patients with CD.'* Although assessment of FC may be
more helpful in patients with CD of the colon than of the small
bowel, rigorous assessment of the performance characteris-
tics of FC and the differences between anatomical phenotypes
has not been performed. In general, if FC levels are elevated at
baseline with endoscopic, cross-sectional findings, or both, FC
levels can be considered correlative in follow-up. However, pre-
cise threshold values have not been defined (Figure 2).

The relevance of assessing histological healing is discussed
in the supporting text of recommendations 8 and 9. Unlike
in UC, there are less data to support histological assessment
as a treatment response or prediction for long-term benefit in
CD. In the surgical setting, resection with histologically clear
margins may predict a better outcome than if margins show
disease involvement.'*!

Recommendation 14 In patients with CD in clinical re-
mission, we suggest proactive monitoring for subclinical
inflammation by PROs and objective markers of disease
activity (biomarkers and cross-sectional imaging [IUS or
MRE]) every 6-12 months (EL3). (86% agreement)

There appears to be a poor correlation between symptoms
and actual endoscopic disease activity, emphasizing the need
for monitoring asymptomatic inflammatory activity that may
herald future disease flares or progression.!** The modality of
choice and frequency of monitoring interval may be adapted
to risks, disease localization, patient acceptance, and costs.
In a post-hoc analysis of the CALM RCT, patients in endo-
scopic remission (Crohn’s disease endoscopic index of se-
verity [CDEIS] <4 with no deep ulcerations) at week 48 had
a significantly lower risk of major adverse CD events during
a median of 3.1 years of follow-up (hazard ratio [HR]: 0.28;
95% CI, 0.10-0.80).** In several prospective observational
studies, elevated FC in patients with CD in remission pre-
dicted adverse outcomes or flare, mostly within the next 3—4
months,'-1% although the optimal cutoff levels differed be-
tween studies.

IUS assessment of transmural healing predicted disease
progression or exacerbation within 12 months in prospective
and retrospective observational cohort studies,'3”'46147 but
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Figure 3. Monitoring of inflammatory bowel disease (IBD) in clinical remission.

the scores and cutoff used for prediction were not consistent
between studies. Transmural healing can also be assessed
by MRE. A meta-analysis showed that both IUS and MRE
accurately monitored ongoing subclinical inflammation'#®
(Figure 3).

Although VCE can identify CD patients with asymp-
tomatic ongoing inflammation and a higher risk of future
flares,!#514%:150 the optimal Lewis score for this prediction is
unknown. Histological assessment for monitoring disease ac-
tivity in CD is more controversial and has yielded conflicting
results regarding its value in predicting future course.!1:152

Although the results of studies are not consistent, they
suggest that monitoring for asymptomatic disease activity is
worthwhile where resources permit.

4.3. Diagnostics during elective treatment
withdrawal

infliximab continuation group.'* In the EVODIS retrospective
analysis of over 1000 UC and CD patients stopping anti-TNF
agents in remission, having baseline deep remission (including
biomarker and endoscopic remission) was not associated with
a lower risk of relapse.’”” However, a prospective multicenter
observational study of 83 CD and UC patients stopping anti-
TNF agents in clinical corticosteroid-free remission revealed
that relapse occurred in 70% of patients with partial endo-
scopic healing and 35% with complete endoscopic healing
(adjusted hazard rate: 3.28; 95% CI, 1.43-7.50).'%8

In a recent multicenter retrospective study of 95 CD and
UC patients stopping vedolizumab in clinical remission,
both elevated CRP and endoscopic mucosal healing were
predictors of relapse after vedolizumab discontinuation.
However, only CRP was retained as an independent predictor
in multivariable analysis.'>’

Recommendation 15 When considering elective treat-
ment withdrawal in CD, we suggest assessing biomarkers
and endoscopic and transmural remission before a
shared decision is made (EL4). (100% agreement)
When considering elective treatment withdrawal in UC,
we suggest assessing biomarkers and endoscopic and
histological remission before a shared decision is made
(EL4). (91% agreement)

Recommendation 16 After treatment withdrawal, pa-
tients with IBD should be monitored for early disease
recurrence with PROs and objective markers of disease
activity (biomarkers, cross-sectional imaging [IUS or
MRE)]), including an additional early 3-month time
point (EL3). (100% agreement)

A systematic review identified elevated CRP and high leuko-
cyte counts as predictors of relapse in patients stopping
immunomodulators.'*? For biologics, most data on predicting
relapse after discontinuing treatment are restricted to anti-
TNF agents. In the STORI prospective observational study,
hemoglobin <145 g/L, hsCRP >5 mg/L, and FC >300 pg/g
were independent biomarkers predicting the risk of relapse
after stopping infliximab.!** A subsequent meta-analysis on
individual patient-level data of 1317 CD patients from 14 ob-
servational studies revealed that abnormal CRP and FC were
associated with the risk of flare.'>* Similarly, in the SPARE
trial, elevated CRP or FCP >300 pg/g and endoscopic in-
flammation were predictive of future flare.’> In contrast, the
STOP-IT trial that enrolled patients in clinical, biomarker,
and endoscopic remission treated with infliximab (with or
without antimetabolites) showed that even in these patients,
the rate of clinical relapse after stopping infliximab was 49%
at 48 weeks, which was significantly higher than 0% in the

After withdrawal of any therapy, patients require regular
follow-up as disease recurrence is common. Optimum surveil-
lance regarding the timing of clinical, biochemical, and endo-
scopic follow-up has not been defined in prospective studies.'*
As a significant proportion of disease recurrences occur within
the first year, close monitoring, with the first monitoring
at 3 months after treatment withdrawal, is recommended.
Symptom-based follow-up is not sufficient as recurrence of
disease activity may occur in the absence of clinical symptoms.
For biomarkers, the best evidence of early predictive value for
activity recurrence is currently for FC, followed by CRP.161-163
However, cutoff values have not been established. As discussed
below, cross-sectional imaging can detect early recurrence
postoperatively.'® In various trials, cross-sectional imaging
correlates with endoscopic activity and predicts response in the
setting of monitoring therapeutic response, as outlined above.
Therefore, the extrapolation of these findings to the setting
of activity recurrence after therapy withdrawal is reasonable.
Although optimal intervals have not been established, an ini-
tial first IUS 3 months after therapy withdrawal, especially in
CD, seems feasible. Clinical, biochemical, and cross-sectional

920z IMdy 2 uo 1senb Aq Z086128/90L4ell/2/61/e1011/20-0008/Ww00 dno-olwepese//:sdiy woly pepeojumoq



12

imaging findings at this time point can then direct further diag-
nostic procedures and intervals.

4.4. Monitoring perianal CD

Recommendation 17 For monitoring purposes, perianal
CD should be reassessed by clinical evaluation in com-
bination with endoscopic examination of the rectum
plus MRI (EL1). Transrectal ultrasonography in the ab-
sence of anal stenosis (EL1) or transperineal ultrason-
ography (EL3) might be used if MRI is not available.
We suggest imaging reassessment within 6 months after
change of treatment (EL5). (100% agreement)

Although evaluation of perianal CD and fistula closure is
achieved primarily with clinical evaluation, there is no con-
sensus on the ideal approach.!®* Fistula drainage assessment
is investigator-dependent and has not been validated in large
studies.'® The perianal disease activity index'®® is a validated
clinical scoring system for diagnosis and for measuring treat-
ment response.

Fistulae that show external closure may still retain an in-
ternal fistula tract. Imaging assessment of deep fistula healing
with MRI'¥7-'%° or transrectal ultrasonography (TRUS)!7%!7!
is superior to clinical evaluation. The PISA II trial showed
that deep healing at MRI accurately predicts long-term fis-
tula closure.!”>'7* There are no long-term outcomes or com-
parative studies for TRUS. MRI classifications of fistula
severity'®»'”> and MAGNIFI-CD'”® have been introduced,
with the MAGNIFI-CD being externally validated. A cutoff
for response and remission has been proposed.'”

In a meta-analysis, the sensitivity of MRI and TRUS for
identifying perianal CD was 87% for both, while specificity was
69% versus 43%.'78 If MRI is not available and TRUS is not
feasible, transperineal ultrasonography (TPUS) is an alterna-
tive!”-'81 although its sensitivity is lower than TRUS. When com-
pared with TRUS, the sensitivity of TPUS for fistula classification
is 84.9%.'82 There are only limited data on TPUS for severity
assessment, monitoring treatment response, or deep healing.'8!

4.5. Postoperative follow-up

Recommendation 18 In patients with CD who have had
ileocaecal resection, we recommend endoscopy 6-12
months after surgery (EL2). Cross-sectional imaging
(IUS [EL3] or MRE [EL3]) in combination with FC 3-6
months after surgery (EL3) could be used to detect early
recurrence. Small-bowel VCE can be considered as a
noninvasive alternative (EL3). (90% agreement)

Ileocolonoscopy is the reference standard for the diagnosis
of postoperative CD recurrence as it defines the presence and
severity of morphologic recurrence. Data from endoscopic
follow-up of patients after resection of ileocaecal disease show
that the postoperative recurrence rate in the absence of treat-
ment is approximately 65%-90% within 12 months.!83!54
Ileocolonoscopy is therefore recommended within the first
year after surgery. The Rutgeerts score may be used for a de-
tailed description of the endoscopic findings.

In recent years, studies have shown that noninvasive mo-
dalities such as FC are also accurate and efficient in the de-
tection of postoperative recurrence.'$>!% In a meta-analysis of
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10 studies that evaluated the accuracy of FC for the detection
of endoscopic recurrence, the pooled sensitivity and specifi-
city values for assessing suspected endoscopic recurrence were
0.82 and 0.61, respectively.'” In a recent prospective study,
FC levels >100 pg/g indicated endoscopic recurrence (defined
as Rutgeerts score >i2) with 89% sensitivity and 58% spe-
cificity, and a negative predictive value of 91%; the authors
suggested that colonoscopy could have been avoided in 47%
of patients.'® In an additional prospective study from the
GETAID group, FC levels >100 pg/g were associated with a
positive predictive value and negative predictive value of 93%
and 77 %, respectively, for the prediction of endoscopic recur-
rence.'® A meta-analysis including 9 studies indicated that an
optimal diagnostic accuracy was obtained for FC 150 pg/g
with a pooled sensitivity of 70% (95% CI, 59-81%), a spe-
cificity of 69% (95% Cl,: 61%-77%), and a diagnostic OR
of 5.92 (95% CI, 2.61-12.17). The authors conclude that FC
assessment can eliminate the need for a colonoscopy by up to
70%."° In another recent trial, FC with a cutoff value of 267
ng/g at 6 months post-surgery predicted endoscopic recurrence
with a sensitivity of 61.8% and a specificity of 72.7%.'%?

Several cross-sectional imaging modalities are avail-
able to diagnose postsurgical recurrence, including IUS, CT
enteroclysis, CTE, CT colonography, magnetic resonance
(MR) enteroclysis, MRE, and VCE. Several studies empha-
size the value of IUS in postoperative follow-up and confirm
the reliability of bowel-wall thickening as an indicator of re-
currence.””"'% In a study of 72 patients, SICUS had an ex-
cellent correlation with endoscopic Rutgeerts score (r = 0.67;
P =.0001), reaching 87.5% accuracy for detecting CD re-
currence.’ In a study of 58 patients that defined bowel-wall
thickening as >3.5 mm, SICUS prediction of recurrence cor-
related with endoscopic recurrence in 100% of cases.!” In a
retrospective series, the incidence of new surgical intervention
was 13% in patients with bowel thickness 3 mm and 40%
in patients with bowel thickness >6 mm.!*® In a recent retro-
spective study, a cutoff point for BWT of 3.4 mm showed a
sensitivity of 100% and a specificity of 86% for an endo-
scopic recurrence defined as Rutgeerts score >2b."7 A recent
prospective study in 3 centers on 91 CD patients within 1
year after ileocaecal resection revealed that a combination of
BWT >3 mm and FC =50 pg/g correctly identified patients
with endoscopic recurrence (Rutgeerts score >2), while lower
values correlated closely with the absence of endoscopic re-
currence and only falsely classified 4.5% of the patients.'®?

CTE or CT enteroclysis is a potential alternative to endos-
copy for assessing postoperative recurrence of CD activity.!?®
A prospective series of 32 postoperative patients demon-
strated a significant correlation between endoscopic and CT
recurrence (r = 0.782; P <.0001)."” CT colonography is an
alternative to conventional colonoscopy in postsurgical pa-
tients with a rigid stenosis that does not allow passage of the
endoscope.?” A recent study suggests that using the mesen-
teric creeping fat index (determined by CT) could be a valu-
able tool for monitoring and follow-up.?”! However, due to
concerns regarding cumulative radiation exposure, imaging
modalities not associated with radiation (such as MRE or
IUS) are preferable to CT.

MRE is also an alternative to endoscopy in postoperative recur-
rence evaluation in CD. In a prospective study of 30 patients with
suspected recurrence, a predefined MRI severity scoring system
achieved a high correlation with the endoscopic index, allowed
differentiation between mild and severe lesions,*®> and could also
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predict future clinical postoperative recurrence.’> A more re-
cent small study suggests that diffusion-weighted and contrast-
enhanced MRE could have similar diagnostic abilities.?**

Although the Rutgeerts score has been used to evaluate
the efficacy of several drugs, there are no data on whether
mural healing changes demonstrated by cross-sectional im-
aging techniques are equivalent to endoscopic mucosal
healing in the postoperative setting. VCE can also be used
to assess postoperative recurrence.?’>2% A fair correlation be-
tween modalities (7> = 0.54-0.64; P <.05) was observed in
a small pilot study that compared the Rutgeerts score cal-
culated by CE with the score at ileocolonoscopy.?”® An im-
portant advantage of VCE is the ability to detect proximal
small-bowel recurrence. A more recent study showed that pa-
tients whose therapy was adjusted when combining clinical
symptoms and VCE findings 3 months post-surgery with a
subsequent second VCE had better long-term outcomes (ie,
need for repeat surgery or endoscopic dilation) than patients
whose management was determined by clinical symptoms
only.2” A patency capsule evaluation should be considered
prior to VCE to minimize the risk of retention. In a recent
meta-analysis, MRE, TUS, and small-bowel VCE had excel-
lent accuracy (AUC >0.9 for all modalities) for the detection
of endoscopic recurrence as defined by Rutgeerts score >2.2%8

As non-endoscopic diagnostic modalities still have less ac-
curacy in detecting postoperative recurrence, endoscopy re-
mains the gold standard in postoperative follow-up.

5. Imaging and endoscopy in specific
situations

5.1. Detection and assessment of stricturing and
penetrating CD

5.1.1. Stenosing CD

13

If a nonsurgical approach to a colonic stricture is selected, a
yearly surveillance colonoscopy should be performed in UC
patients as per the ECCO malignancy guidelines.?'

Recommendation 20 We recommend cross-sectional im-
aging (MRE, IUS, or both) to detect small-bowel stric-
tures (EL1). Active inflammation within strictures should
be assessed using MRE, IUS, or both (EL2). Currently,
no imaging technique is sufficiently accurate to quantify
fibrosis (EL3). Cross-sectional imaging criteria have low
sensitivity for detecting small-bowel cancer complicating
CD (EL3). (97 % agreement)

Recommendation 19 We suggest that colonic strictures
are thoroughly assessed due to the risk of malignancy
(EL4) and that discussion of surgery takes place within a
multidisciplinary team setting. (90% agreement)

Up to 10% of patients with CD and approximately 1% of pa-
tients with UC develop colonic strictures.?”” The risk of colo-
rectal cancer (CRC) in patients with IBD is higher than in the
general population.?'® Therefore, the occurrence of de novo co-
lonic strictures should result in a thorough diagnostic work-up.
This diagnostic work-up should include endoscopic assessment
with mucosal intralesional biopsies and with cross-sectional
imaging to assess the number, length, and morphology of the
stricture(s) and extraintestinal complications (eg, fistulae or
abscesses). No standardized definition for colonic strictures is
available. Endoscopic scoring systems, such as the SES-CD and
CDEIS, define a CD-associated bowel stricture as luminal nar-
rowing that cannot be traversed with the endoscope.*'""*'> An
ECCO position paper defined fibrostenosing CD as a persistent
luminal narrowing that can include obstructive symptoms.?!?
In addition, cross-sectional imaging should attempt to deter-
mine if an inflammatory component is present in a stricture, as
this influences the treatment approach?'* (Figure 3).
Importantly, no diagnostic modality can exclude malig-
nancy in a stricture with certainty. Therefore, diagnostic find-
ings and treatment plans should be discussed and determined
by the multidisciplinary team in consultation with the patient.

MRE, IUS, and CTE have similar sensitivity (MRE:
75-100%; IUS: 68-100%; CTE: 100%) and specificity
(MRE: 91%-96%; IUS: 63%-100%; CTE: 100%) for
diagnosing small-bowel strictures.?!*?!¢ CTE should be used
when MRE, IUS, or both are not available or in emergency
situations. The performance of IUS may be improved by oral
contrast (sensitivity: 78%; specificity: 96%)'?'® and intra-
venous contrast (contrast-enhanced ultrasound sensitivity:
78%-98%; specificity: 75%-100%).1%*'* Although imaging
criteria to define strictures are inconsistent,>'%?' consensus
guidelines have recently been published.® A patency capsule
may identify asymptomatic patients with an increased risk for
intestinal surgery or endoscopic dilation.?!’

Most strictures contain a combination of inflammation and
fibrosis. Cross-sectional imaging can reliably assess the extent
of inflammation.??!*?!® MRE is preferred over IUS and CTE
for determining the extent of fibrosis because of its superior
soft-tissue contrast.?!*21%220 New sonographic methods, such
as shear wave and strain elastography,??!-22> MR techniques
including delayed enhancement,>'* diffusion-weighted im-
aging,”'* magnetization transfer,?* and hybrid imaging with
BE-FDG PET-CT?"*»° have shown mixed results. Supportive
prospective trial data are lacking. Studies on the reliability of
cross-sectional imaging for classifying strictures are ongoing
and rely partly on correlating imaging findings with the histo-
logical features in subsequent resections.

Small-bowel adenocarcinoma is strongly associated with a
stricturing phenotype.??® Although limited evidence is avail-
able on the reliability of cross-sectional imaging for cancer
diagnosis, sensitivity may be as low as 11%.2%

An expert consensus panel has suggested imaging criteria
to assess stricture response to treatment.® The Lémann score
combines MRE imaging findings and endoscopy to assess
disease progression and quantify the cumulative structural
bowel damage.?!321¢

5.1.2. Penetrating CD

Recommendation 21 We recommend cross-sectional im-
aging (MRE, MRI, IUS, or combinations thereof) to de-
tect penetrating disease and intra-abdominal abscesses in
CD (EL1). If the first test is inconclusive in the presence
of high clinical suspicion, we suggest performing add-
itional cross-sectional imaging (MRI, CT, IUS, or com-
binations thereof) (EL4). (97 % agreement)

A systematic review of the diagnostic accuracy of
cross-sectional imaging techniques in the evaluation of CD
showed that MRI, CT, and IUS have a high accuracy for
detecting intra-abdominal abscesses and fistulae.?”” The
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review showed that MRE had a sensitivity of 86% (95% CI,
79%-91%) and a specificity of 93% (95% CI, 88%-97%) for
the detection of intra-abdominal abscesses.??” It also showed
that MRI had a sensitivity of 76% (95% CI, 71%-82%) and
specificity of 96% (95% CI, 92%-98%) for diagnosing intra-
abdominal fistulae.”’

IUS has good-to-excellent diagnostic accuracy for the
detection of intra-abdominal inflammatory masses and
moderate-to-good diagnostic accuracy for the detection of
intra-abdominal fistulae.??® A recent systematic review as-
sessing the diagnostic accuracy of IUS in CD-related intra-
abdominal complications showed that IUS had a pooled
sensitivity of 0.87 (95% CI, 0.78-0.93) and specificity of 0.95
(95% CI, 0.92-0.97) for the detection of CD-related intra-
abdominal inflammatory masses when compared with the
reference standard (which included surgery or imaging such
as MRI). Color Doppler and intravenous contrast-enhanced
ultrasound help to differentiate between intra-abdominal
phlegmons and abscesses.??® Of note, studies have shown that
IUS has lower detection rates for deep intra- and retroperi-
toneal abscesses.??>?3* Hence, MRI (or CT) is preferable in
these settings. CT is often the method of choice in an emer-
gency but should be avoided where possible due to radiation
exposure.

A study by Castiglione et al. showed that IUS had very
good concordance with MRI for detecting intra-abdominal
abscesses but fair concordance for entero-enteric fistulae.?!
In a recent systematic review, IUS had a pooled sensitivity of
0.67 (95% CI, 0.60-0.73) and specificity of 0.97 (95% CI,
0.96-0.99) for the detection of CD-related intra-abdominal
fistulae.??® SICUS can increase the detection of intra-
abdominal fistulae, with a pooled sensitivity of 0.90 (95%
CI, 0.78-0.97).2 In a small prospective study, intracavitary
contrast-enhanced ultrasound following ultrasound-guided
aspiration of CD-related abscesses had a higher detection rate
for fistulous tracts than surgery and pathological findings as
the reference standard, with a sensitivity of 86.7% and a spe-
cificity of 100%.23

5.1.3. Perianal CD

Recommendation 22 Patients with IBD and suspected
perianal disease should undergo a clinical and endo-
scopic examination, including digital rectal exam to
assess for anal stricture, in addition to pelvic MRI or
TRUS and an examination under anesthesia if indicated
(EL1). TPUS could be used alternatively (EL3). (91%
agreement)

Perianal penetrating complications of CD are common, with
profound negative impact on QoL and productivity.’??33-23¢
Early diagnosis and disease activity stratification, with ap-
propriate early intervention aimed at sepsis control, can sig-
nificantly improve patient outcomes.”>*” A multidisciplinary
approach, including medical, surgical, and imaging expertise,
is important to optimize management. Characterization and
modification of factors contributing to perianal disease ac-
tivity, progression, and likelihood of treatment are important.
These include luminal disease activity (particularly of the
rectum”?) in addition to the presence or absence of anal stric-
tures, complexity of the tracts, and smoking.?*” Both contrast
and noncontrast pelvic MRI protocols have high accuracy
in the characterization of perianal fistulae and associated
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complications.??$2 Use of a standardized classification
system is important to optimize care, with a detailed outline
of the anatomy, complexity of disease, and treatment goals to
tailor therapy.?*® There is insufficient evidence regarding the
value of screening for preclinical or asymptomatic perianal
disease; data are confined to a single large prospective study
of 451 consecutive patients who underwent pelvic MRI in
addition to MRE.>** Approximately 12% had asymptomatic
tracts; most were simple.?*! These were associated with an in-
creased risk of developing symptomatic disease in the future
(HR: 3.06; 95% CI, 1.01-9.27; P = .048). There are limited
additional studies to expand this single-country evaluation.
More studies evaluating the presence and progression of sub-
clinical tracts may be informative. Data on the use of TPUS
for initial diagnosis and classification of perianal disease are
limited with lower data quality than pelvic MRI and TRUS. %
TPUS should therefore be used as an alternative to MRI or
TRUS depending on local expertise and availability.

5.2. Detection and assessment of complications
in IBD

Recommendation 23 In clinically suspected toxic
megacolon, we suggest CT rather than abdominal radi-
ography for diagnosis and assessment (EL3). (94%
agreement)

The diagnosis of toxic megacolon and perforation is typically
based on clinical signs of systemic toxicity and confirmed by
imaging. The incidence of toxic megacolon is up to 8%-10%
in UC and 2%-3% in CD.?* The best established radiological
criterion for diagnosing toxic megacolon is transverse colonic
dilation >5.5 cm on a plain abdominal X-ray.*** However,
abdominal X-ray in general has drawbacks in the acute ab-
domen as it is less accurate than CT for complications, such
as perforation or fluid collections, and for making alternative
diagnoses.?*** There is only 1 case series on the use of IUS in
the diagnosis of toxic megacolon in which sonographic fea-
tures were described.?*® There is currently insufficient data to
recommend IUS to diagnose toxic megacolon. Perforation is
rare in CD, but more common in cases of toxic megacolon
or malignancy. In case of perforation, diffuse peritonitis may
be detected during physical examination but can be absent
if there is immunosuppression. Although abdominal X-rays
or CT scans can identify free intra-abdominal perforation,
with pneumoperitoneum visible on both modalities, CT is un-
doubtedly more sensitive for small volumes of free gas and
free fluid.?*? In IBD patients, intestinal perforation may mani-
fest as a peri-intestinal abscess, which can be identified using
cross-sectional imaging techniques, including IUS, MRE, or
CT. All these techniques have high accuracy in detecting com-
plications such as fistulae or abscesses, with sensitivities and
specificities of around 0.80.27

Recommendation 24 When a leak is suspected after an
ileal pouch-anal anastomosis, we suggest a combination
of clinical, laboratory, imaging (MRI, CT, fluoroscopy,
or combinations thereof) or endoscopic assessments
(EL4). (100% agreement)

In the first 90 days after surgery, approximately 4.8% of
patients may experience anastomotic leaks. These immediate
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postoperative leaks typically present with symptoms of sepsis.
Leaks most commonly occur at anastomosis sites or at the
tip of the J-pouch. The most frequent symptoms include
abdominoperineal pain and fever (especially if there are ab-
scesses), diarrhea, and weight loss.?*’

Among the various diagnostic methods, pouchoscopy and
fluoroscopic pouchography are useful in identifying leaks in
many patients.”*® However, their combination does not sig-
nificantly improve diagnostic accuracy.?® There are differing
opinions on the use of fluoroscopic pouchography, especially
prior to ileostomy closure, with arguments for*** and against
it.>® MRI of the pelvis may be more accurate than CT in as-
sessing anastomotic leaks,**” but the speed and availability
of CT mean is it often the first-line investigation in the acute
setting as detailed below. Additionally, TRUS and TPUS may
detect anastomotic dehiscence after ileal pouch-anal anasto-
mosis, particularly when it results in pelvic abscesses.?!

Recommendation 25 In patients with IBD, endoscopy
should be used to assess and possibly treat intestinal
bleeding, after hemodynamic stabilization has been
achieved (EL2). CT angiography may have a role in sus-
pected severe small-bowel bleeding (EL3). (94% agree-
ment)

Intestinal bleeding occurs in less than 6% of IBD pa-
tients, with a prevalence of 1.4%-4.2% in those with UC.
Generally, bleeding is localized in CD and more extensive in
UC. To assess the location of the bleeding and potentially
treat it, colonoscopy and esophagogastroduodenoscopy are
the first-line investigations. Endoscopic techniques including
thermal coagulation, sclerotherapy, hemostatic sprays, or
clip placement play a crucial role in the management of
intestinal bleeding in IBD. The endoscopic techniques par-
ticularly depend on the source of bleeding and do not gen-
erally differ from other sources of GI bleeding. For more
details, we refer to the current ESGE guidelines.?>2** The
location and source of bleeding may not be identified endo-
scopically in some cases, particularly in CD, or it may stem
from pancolitis, making it less amenable to endoscopic
treatment.”** Data on bleeding in IBD are limited and pri-
marily come from small studies.?*® Accurate identification
of the source of bleeding can be challenging, as spontaneous
resolution occurs in about half of patients with lower GI
bleeding. Nonetheless, nearly 40% of these patients experi-
ence recurrent bleeding.?** Surgery is required for half of the
cases. Recurrent hemorrhage should be an appropriate indi-
cation for surgery.

CT angiography is an effective procedure for identifying
active bleeding within the bowel, although in general, it re-
quires a blood loss rate of at least 0.5-1 mL/min to detect
hemorrhage. It also facilitates therapeutic intervention (eg,
angiography with coiling and embolization) to stop active
bleeding. Tc-99m-labeled scintigraphy may be used as an
alternative due to its higher sensitivity compared with angi-
ography and can detect bleeding at a rate of 0.1-0.4 mL/
min.?® However, it has limited ability to locate the precise
source of the bleeding within the bowel and offers no thera-
peutic option. CTE has a high diagnostic yield, particularly
in evaluating small-bowel disease. In cases of acute bleeding,
CTE has sensitivity rates up to 89% and specificity rates up to
92%.2** There are no significant data on VCE in IBD patients
with intestinal bleeding.
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Recommendation 26 In patients with IBD, we suggest
CT for detecting early or late anastomotic leaks after
intestinal surgery (EL4). (100% agreement)

Anastomotic leakages are characterized by clinical symp-
toms (such as pain, fever, or both) and are confirmed by
radiological imaging, endoscopy, physical examination
of the anastomosis (such as palpation when feasible), or
re-operation.?’” The available data come mainly from surgical
studies that are not specifically focused on IBD.

Anastomotic leaks are often diagnosed late in the
postoperative period, frequently after the initial hospital
discharge, with a median time of 12.7 days (range 1-38).2%
CT scans performed shortly after abdominal surgery are
not always conclusive. A negative CT scan does not ex-
clude postoperative lower GI tract leaks.?*2%° Combining
CT imaging with laboratory tests and clinical signs and
symptoms improves diagnostic accuracy for post-surgical
leaks.?”” Clinically significant anastomotic leaks may have
distinct radiological characteristics, although the only fea-
ture observed more often with statistical significance is peri-
anastomotic loculated fluid containing air.?®® The use of
luminal contrast is usually helpful, but a small leak might not
show any contrast extravasation.?®® Free air is a nonspecific
finding in postoperative patients with “acceptable” volumes
depending on the number of postoperative days and the type
of operation (carbon dioxide gas introduced laparoscopically
is absorbed more quickly than air after open laparotomy).
Although the presence of intra-abdominal fluid collections
(which can also be detected using IUS) may be clinically signifi-
cant, distinguishing an abscess from a transient postoperative
serum collection can be challenging.

5.3. Pouch complications

Recommendation 27 Pouchoscopy with biopsies should
be performed for the evaluation of pouchitis (EL2). MRI,
TPUS, and CT might be feasible alternatives, particu-
larly for detection of extramural pouch complications
(EL4). (97 % agreement)

A recent meta-analysis evaluated the accuracy of various diag-
nostic methods for pouchitis.?®! While most studies focused
on biomarkers, only 3 addressed imaging modalities.?6>-264
The overall reported sensitivities for diagnosing pouchitis
using imaging ranged from 83% to 97%, with specificities
between 63% and 84%. In a cross-sectional study of 42 pa-
tients who underwent transabdominal and transperineal
ultrasound together with pouchoscopy, pouch-wall thick-
ness showed a strong positive correlation with the combined
endoscopic and histological subscores (r=0.52; P <.001).
Additionally, a moderate positive correlation was found
with the pouchitis disease activity index endoscopic subscore
(r=0.45; P <.003). The study reported that a pouch-wall
thickness <3 mm was 88% sensitive in excluding pouchitis,
while a thickness >4 mm was 87% specific in diagnosing
pouchitis. TPUS was effective for diagnosing pouchitis
(AUC = 0.79), while transabdominal intestinal ultrasound
showed good diagnostic utility for moderate-to-severe pre-
pouch ileitis (AUC = 0.78). Therefore, early evidence sug-
gests that combining transperineal and transabdominal
ultrasound techniques, which allow evaluation of both the
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upper pouch and proximal limb, holds promise for charac-
terizing pouch inflammation.?®? In a retrospective study of 13
patients, a strong positive correlation was observed between
CTE and endoscopic score (r = 0.81; P =.001). Additionally,
a moderate positive correlation was found between the total
radiographic score and the histopathologic score (r=0.56;
P =.047).2¢> Moreover, CTE is particularly valuable for as-
sessing disease in the pre-pouch ileum and proximal small
bowel. CTE may also help identify the etiology of pouchitis,
such as ischemic pouchitis in which the absence of mucosal
enhancement after intravenous contrast agent administration
can be indicative of the diagnosis.?®’

A retrospective study of 28 patients examined the correl-
ation between MRI, endoscopy, and histology in the evalu-
ation of pouchitis and found a strong correlation between
MRI findings and endoscopy results (r=0.61; P =.0005)
but only a weak, nonstatistically significant correlation be-
tween MRI and histopathological score (r=0.31; P =.10).
Moreover, MRI is valuable to detect pouch complica-
tions.2®> Water-soluble contrast pouchography is not useful
for diagnosing pouchitis but can be helpful in identifying
complications.?®® Comparative studies of different imaging
techniques are lacking, raising concerns about which ref-
erence standard to use and the likelihood of incorporation
bias. These gaps highlight the need for additional research to
strengthen the evidence.

Biopsy can precisely assess the severity of acute and
chronic inflammatory changes in various anatomical loca-
tions (eg, pre-pouch ileum, pouch body, rectal cuff) and helps
to exclude alternative causes (such as infection) and to de-
tect complications (such as superimposed infection and dys-
plasia). Although histological scoring systems are available,
their clinical use is highly variable. Evidence of the additional
value of biopsy histology is unclear, and study findings are
inconsistent.?¢-2¢7

5.4. Colorectal cancer screening in UC
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Recommendation 31 (adapted from ECCO malignancy
GL 2023%%5) Patients with high-risk features (family his-
tory of CRC in a first-degree relative <50 years of age,
colonic stricture or dysplasia, PSC, extensive colitis
with severe active inflammation) should have their next
surveillance colonoscopy scheduled for 1 year. (EL4)
Patients with intermediate risk factors should have their
next surveillance colonoscopy scheduled for 2-3 years.
Patients with neither intermediate nor high-risk features
should have their next surveillance colonoscopy sched-

uled for 5 years (EL5) (88% agreement)

Recommendation 28 (adapted from ECCO malignancy
GL 20232%) Screening colonoscopy should be performed
in all IBD patients 8 years after onset of first symptoms
to assess disease extent and exclude dysplasia (EL4)
(95% agreement)

Recommendation 29 (adapted from ECCO malignancy
GL 20232%) In IBD patients with disease limited to the
rectum without evidence of previous or current endo-
scopic or microscopic inflammation proximal to the
rectum or with isolated small-bowel disease, no subse-
quent additional screening program is needed and pa-
tients should be screened in accordance with national
guidelines for CRC prevention (EL2) (95% agreement)

Recommendation 30 (adapted from ECCO malignancy
GL 2023%%) In IBD patients with concurrent PSC, an
annual surveillance colonoscopy should be performed
following the diagnosis of PSC, irrespective of disease
activity, extent, and duration (EL3) (96% agreement)

The risk of CRC is 2-3 times higher in IBD patients than
in the general population. CRC in IBD is associated with
poor survival and is the leading cause of mortality in IBD
patients.?*®2%” The incidence of IBD-associated CRC has de-
creased over the past 20 years because of advances in endo-
scopic techniques and therapies and improved surveillance
strategies. The individual risk of developing cancer is deter-
mined by patient-related risk factors (such as concomitant
PSC and a family history of CRC in a first-degree relative aged
<50 years) and by disease-related risk factors (such as IBD
type, disease duration, and anatomical extent). Pathology-
related factors encompass the presence of dysplasia (a re-
quirement for CRC development) and possibly also strictures
and post-inflammatory polyps. Additionally, persistent histo-
logical inflammation is an important risk factor for the risk
of dysplasia. Aneuploidy (genetic abnormalities in the cells of
the epithelium) also appears to increase the risk.?”

To improve dysplasia detection, new and more ad-
vanced types of endoscopy are now available. These in-
clude high-definition white-light endoscopy (HDWLE) and
chromoendoscopy. Chromoendoscopy, the gold standard for
detection of IBD-related dysplasia, facilitates targeted biop-
sies and has a higher diagnostic yield (7%) than standard-
definition white-light endoscopy (SDWLE), with detection
of a higher proportion of lesions (44%; 95% CI, 28.6-59.1)
and flat lesions (27%; 95% CI, 11.2-41.9).”' However,
chromoendoscopy is a time-consuming technique requiring
expertise. A study using high-definition endoscopy showed a
very low interobserver agreement for Paris and modified Paris
classifications of dysplastic lesions and a low accuracy and
interobserver agreement in the histopathological prediction
of the lesion with assessment of its borders (k = 0.32-0.49
depending on image technology).?”*

To improve the skills of endoscopists in the detection and
characterization of IBD-related dysplastic lesions, an online
training platform, the OPtical diagnosis Training to Improve
dysplasia Characterization in Inflammatory Bowel Disease
(OPTIC-IBD), was created. Training increased the overall ac-
curacy from 70.8% to 75% (P =.002) and specificity from
62.5% to 75% (P <.001), in particular for less experienced
endoscopists.?”?

Another meta-analysis showed that chromoendoscopy
was superior to white-light endoscopy (RR: 2.12; 95% CI,
1.15-3.91) but not HDWLE (RR: 1.42; 95% CI, 0.90-2.52),
narrow-band imaging (RR: 1.06; 95% CI, 0.64-1.71), or
i-SCAN (RR: 1.25; 95% CI, 0.57-2.74).27* A later meta-
analysis of 18 articles including 2638 patients showed com-
parable yields for dysplasia surveillance for all approaches
except SDWLE and i-SCAN.?”> However, this study was the
first to reveal that full-spectrum HDWLE may be the first
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choice for dysplasia detection, in particular, high-grade type
dysplastic lesions (RR: 4.67; 95% CI, 0.11-197.25) and
non-polypoid neoplastic lesions (RR: 18.04; 95% CI, 0.49—
668.36). These findings should be confirmed by other studies,
as the analysis was based on only one study with a limited
number of patients.?”

Confocal laser endomicroscopy and endomicroscopy are
specialized endoscopic techniques that are more suitable
for characterization than the detection of dysplastic lesions.
These techniques are not routinely performed, and their use
is restricted to specialized academic centers because of limited
resources and expertise.?’®

Improvement of endoscopic techniques, such as using
high-definition endoscopy and chromoendoscopy, has
changed the terminology used in IBD-related dysplasia.
The old terminology DALM (dysplasia-associated lesion or
mass) or ALM (adenoma-like lesion or mass), defined as an
elevated lesion surrounded or not surrounded by dysplastic
mucosa, respectively, was abandoned in the International
Consensus Statements SCENIC (Surveillance for Colorectal
Endoscopic Neoplasia Detection and Management in IBD
patients).””” In these statements, a new endoscopic classifi-
cation, representing a modification of the Paris classifica-
tion, is proposed and is based on the endoscopic appearance
of the lesion, namely polypoid or non-polypoid with their
subtypes, and its visibility during endoscopy. The latter is
determined by its detection on either target or random biop-
sies. Treatment depends on the endoscopic appearance, sec-
ondary visibility, and the identification of distinct margins of
the lesions with a dysplasia-free surrounding mucosa. Based
on the endoscopic findings, most lesions may be endoscop-
ically removed except in patients with multifocal low-grade
dysplasia (LGD) or with high-grade dysplasia (HGD), or if
lesions are invisible, in which case surgery is the treatment
of choice.?”®

Recommendation 32 Chromoendoscopy with high-
definition endoscopy (either virtual or dye-based)
should be used for dysplasia detection (EL3). We suggest
obtaining targeted biopsies during surveillance colonos-
copy. Random biopsies could additionally be taken in
high-risk patients (EL4). (97% agreement)

Several meta-analyses of RCTs and non-RCTs showed no
differences between HDWLE and chromoendoscopy.?75:278-280
However, chromoendoscopy was superior to SDWLE.?”
One meta-analysis reported that when evaluating SDWLE
and HDWLE individually, chromoendoscopy only showed a
benefit when compared with SDWLE in the number of patients
with dysplastic lesions identified (SDWLE, RR: 2.2; 95% CI,
1.15-3.91 vs. HDWLE, RR: 1.36; 95% CI, 0.84-2.18).27

Regarding the optimal technique for the detection of
dysplasia by chromoendoscopy, virtual chromoendoscopy
appears to have the same performance as dye-based
chromoendoscopy. In a meta-analysis of RCTs, Iannone et
al. compared several virtual chromoendoscopy techniques,
including FICE, NBI, i-Scan, and other endoscopic techniques
(such as auto-fluorescence) to detect neoplastic lesions, non-
polypoid neoplastic lesions, or both. All were compared with
dye-based chromoendoscopy and white-light endoscopy.
Except for SDWLE, all techniques showed a similar ability to
detect neoplastic lesions, non-polypoid neoplastic lesions, and
neoplastic lesions on targeted biopsies.?”*

17

The HELIOS RCT assigned patients randomly (2:2:1) to
undergo HDWLE with segmental reinspection, HD-CE, or
single-pass HDWLE. The primary outcome was the neoplastic
lesion detection rate, defined as the proportion of procedures
in which a macroscopic neoplastic lesion was detected. The
detection rates were 9.8% for HDWLE with segmental re-
inspection, 13.1% for HD-CE, and 6.1% for single-pass
HDWLE. HDWLE with segmental reinspection was not in-
ferior to HD-CE. HDWLE with segmental reinspection
was not superior to single-pass HDWLE (A3.7%; 95% CI,
2.5%-9.1%; P = .31). A significant difference in the number
of detected neoplastic lesions was found between HDWLE
with segmental reinspection (7 =29 vs. n=36 vs. n=8 for
HDWLE with segmental reinspection, HD-CE, and single-
pass HDWLE, P = .04). There were also significant differences
between withdrawal times (P = .03).,2!

Regarding biopsy requirement, an RCT of 246 patients
with longstanding UC was assigned to either a random group
(4 random biopsies collected every 10 cm in addition to tar-
geted biopsies, 7 = 122) or a target group (biopsies collected
from locations of suspected neoplasia) found a similar rate
of neoplastic biopsies (target group: 11.4%, random group:
9.3%).2%2

Furthermore, retrospective cohorts have revealed that
random biopsies may increase the yield of dysplasia detection
in high-risk patients, especially those with PSC.283.284

Recommendation 33 In patients with IBD, dysplasia
should be confirmed by an expert GI pathologist (EL2).
(94% agreement)

Dysplasia, also known as intra-epithelial neoplasia, is de-
fined as an unequivocal neoplastic transformation of the
epithelium without infiltration through the basal membrane
into the lamina propria. Dysplasia may progress to advanced
neoplasia, where the neoplastic cells are surrounded by a
desmoplastic stroma, signaling invasive carcinoma.?®’ Riddell
et al. proposed the following system of 4 categories: negative
for dysplasia, indefinite for dysplasia, LGD, and HGD.?*’ This
system is now in use globally.

The term “indefinite for dysplasia™ is applicable when epi-
thelial atypia cannot be classified as either reactive or dys-
plastic.2% This is a label rather than a category of dysplasia.
One meta-analysis demonstrated that the incidence of ad-
vanced neoplasia was similar in patients with indefinite for
dysplasia (9.9%; 95% CI, 4.4%-15.4%) and those with LGD
(10.7%; 95% CIL, 7.0%-14.4%).2%” A retrospective cohort
analysis of 492 IBD patients with colonic involvement for >8
years or concomitant PSC revealed that, after long-term sur-
veillance, patients with a diagnosis of indefinite for dysplasia
had a significantly higher risk of advanced colorectal neo-
plasia (adjusted HR: 6.8; 95% CI, 1.7-26.4) and colorectal
neoplasia (adjusted HR: 3.2; 95% CI, 1.5-7.0) than patients
without dysplasia.?®® However, the diagnoses of indefinite for
dysplasia and LGD have poor interobserver agreement and
indeed there are no objective criteria for placing a lesion into
one of these groups.?®” In 1 study, the risk of CRC was sig-
nificantly higher when LGD was diagnosed by an expert GI
pathologist (1.5%; 95% CI, 0.6-2.4) than by community
pathologists (0.2%; 95%: 0.0-0.4).>° Many guidelines rec-
ommend that the diagnosis of dysplasia should be confirmed
by an expert GI pathologist.????2 The role of p53 staining re-
mains controversial.
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Recommendation 34 In patients with active IBD and
suspected dysplasia, repeat endoscopic biopsies should
be performed after resolution of the inflammation, as the
diagnosis of dysplasia can be challenging in severely in-
flamed mucosa (EL 2). (95% agreement)

Mucosal inflammation during colonoscopic surveillance
can hinder the endoscopic detection of preneoplastic lesions
and endoscopic evaluation of the mucosa.?”® Histological dif-
ferentiation between reactive atypia in inflamed, regenerative
mucosa and dysplasia is also often challenging, sometimes
necessitating the use of the term indefinite for dysplasia.?®
Interobserver variability for the distinction between re-
active atypia and LGD is high. Diagnostic accuracy can also
be compromised by insufficient sampling, tangential orien-
tation, poorly fixed or small biopsies, and cauterization
damage. If there is uncertainty about the diagnosis of dys-
plasia, there is a diagnosis of indefinite for dysplasia in the
setting of inflammation, or both, repeat sampling after treat-
ment of inflammation is recommended.?’>*** If dysplasia is
suspected endoscopically, the pathologist makes a diagnosis
of indefinite for dysplasia, or both, follow-up biopsies ideally
from noninflamed mucosa should be performed within 3-6
months.?’
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Current guidelines recommend high-definition colonos-
copy, particularly chromoendoscopy, combined with tar-
geted biopsies to detect dysplasia.’*®3?2 However, a study of
IBD resection specimens showed that despite high-definition
colonoscopy, approximately 15% of the dysplastic lesions
were missed at colonoscopy prior to surgery. Most of the
latter (76 %) showed non-conventional dysplasia, with LGD
in 94% and a flat or invisible macroscopic appearance in
73%.3% Currently, endoscopists take random biopsies in
high-risk settings, such as severe activity, foreshortened gut,
previous history of dysplasia, and PSC.>** Given the high
risk of progression to advanced neoplasia and their frequent
flat, invisible appearance, rigorous colonic surveillance with
comprehensive random biopsies (4 quadrants every 10 cm,
starting from the cecum to total approximately 32 biopsies
may be necessary to detect non-conventional dysplasia).?’* A
large retrospective cohort study (300 patients, 442 colonos-
copies) revealed that almost 20% of dysplastic lesions in IBD
were detected in these random biopsies.

Recommendation 35 In patients with IBD, dysplasia
should be classified as conventional (adenomatous)
dysplasia or non-conventional dysplasia (EL2). Non-
conventional dysplasia is often polypoid, but may also
appear as flat and may be missed even with advanced
endoscopic techniques. Despite their low-grade cyto-
logical appearance, many of these lesions progress to
advanced neoplasia. Therefore, colonic surveillance with
segmental quadrantic random biopsies could be advis-
able (EL3). (94% agreement)

Recommendation 36 We suggest using a histopatho-
logical classification that subtypes IBD-related dysplasia
based on growth pattern and nature of cell differenti-
ation. We suggest categorizing unconventional dysplasia,
as these variants can exhibit distinct clinicopathological
behavior (EL3). (94% agreement)

IBD-related dysplasia encompasses both conventional (ad-
enomatous) dysplasia and non-conventional dysplasia.?¢
Conventional dysplasia resembles a sporadic adenoma
morphologically. In this type, the degree of dysplasia is as-
sessed according to the criteria of Riddell et al.?> While less
common than conventional dysplasia (45% vs. 79%), non-
conventional dysplasia in IBD is relatively frequent, and both
types may occur simultaneously. Both typically arise after
longstanding inflammation.??* LGD is more common in non-
conventional dysplasia (81%) than in conventional dysplasia
(37%) (P =.003). Despite its cytological low-grade appear-
ance, non-conventional dysplasia frequently coexists with or
is found adjacent to CRC (85%). CRC is more likely to be
poorly differentiated in association with non-conventional
dysplasia (36%) than with conventional dysplasia (10%).
Endoscopically, non-conventional dysplasia is often polypoid
(61%) but is more likely than conventional dysplasia to be
flat or invisible (39%—-41% vs. 18%-23%).2?¢*°7 Flat, invis-
ible lesions are more likely than polypoid lesions to exhibit
genomic instability as evidenced by aneuploidy and DNA
copy-number alterations.?”>*® Aneuploidy prevalence in flat
or invisible non-conventional LGD (41%) and HGD (93%)
is significantly higher than in polypoid or visible conventional
LGD (8%) and sporadic adenoma (9%).?”” More than 50%
of IBD patients with aneuploidy in flat or invisible LGD pro-
gress to advanced neoplasia, compared with 4.6 % when there
is no aneuploidy (P < .001).%*

The recent classification of Harpaz et al., developed by an
international working group of IBD pathologists, categorizes
dysplastic epithelium in IBD into the following 3 main types:
intestinal, gastric, and a mixed gastric-intestinal group, which
is then further subdivided according to the presence or ab-
sence of a serrated growth pattern. In addition to adenoma-
like dysplasia, there are 5 further subtypes within the category
of intestinal-type dysplasia?®®3% (Figure 4).

Subtyping is important because certain subtypes, such
as crypt-cell dysplasia, goblet-cell-deficient dysplasia, and
hypermucinous dysplasia are high-risk lesions that can pro-
gress to cancer despite their frequent low-grade appearance
(87%).3% Goblet-cell-deficient dysplasia and hypermucinous
dysplasia are, respectively, the most common precursor lesions
of low-grade tubuloglandular and mucinous adenocarcin-
omas.’"” In the recent classification, hypermucinous dysplasia
can be categorized under both intestinal- and gastric-type
dysplasia. Foveolar- or gastric-type metaplasia, highlighted
by the immunohistochemical marker MUCSAC, is present
in non-conventional dysplasia and IBD-related colorectal
carcinomas.’*®3% If the morphological features of serrated
dysplasia in IBD are not sufficiently characteristic to classify
a serrated lesion in IBD according to their resemblance to a
sessile-serrated lesion (SSL) or traditional serrated adenoma
(TSA) (ie, SSL-like or TSA-like), the term serrated dysplasia not
otherwise specified (NOS) is applicable. A recent study showed
that these lesions are precursors of serrated adenocarcinomas
in IBD patients. Different types of serrated dysplastic lesions,
namely TSA-like dysplasia or mixed dysplasia with a serrated
component (TSA-like, serrated dysplasia NOS, or both com-
bined), were found adjacent to the tumor.>'° While SSL-like and
TSA-like lesions are usually polypoid, a small group of TSA-
like lesions present as flat, ill-defined areas and are associated
with higher rates of advanced neoplasia.’!! Table 10 (supple-
ment of the second manuscript of the diagnostic guideline) pro-
vides an overview of the different subtypes of non-conventional
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Definite classification of dysplasia (2023) vs proposal (2017) in IBD
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Figure 4. Classification of dysplasia.

dysplasia with their different clinicopathological, morphologic,
and molecular features,286:297:306,307,310,312,313

Despite these considerations, non-conventional dysplasia
in IBD is an evolving and controversial field in pathology.
There is also evidence that interobserver variability in the
grading and classification of non-conventional dysplasia,
even by expert GI pathologists, is high.%>31* Currently,
the clinical consequences and management of the various
types of non-conventional IBD dysplasia are topics of de-
bate. Revised recommendations on the management of IBD
dysplasia, taking recent newer classification systems into
account, may appear in the next update of the ECCO guide-
lines on neoplasia in IBD.
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