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Introduction

Although they represent 2 unique idiopathic inflammatory disorders under the umbrella term
inflammatory bowel disease (IBD), the signs and symptoms for pediatric Crohn's disease (CD)
and ulcerative colifis (UC) are similar. Multiple interpretations of the criteria for UC, (D, and
IBD-unclassified (also known as “indeterminate colifis”) among experts pose an obstacle to
accurate diagnosis. The lack of consensus also obstrucis the design and interpretation of linical
trials; most frials restrict entry to 1 disease, and pediatric patients with IBD-unclossified are
frequently excluded.

While refinements in classification criteria have led to clearer definitions of (D and UC,
researchers and clinicians still face challenges classifying certain pafients. This monograph
presents the latest histologic and endoscopic criteria for IBD to help dlinicians categorize patients.
By investigating 3 realisic clinical vignettes, pediaric gasiroenterologists will learn the keys to
distinguishing acute self-limited colitis (ASLC) from IBD, differentiating UC from (D in children,
and approaching patients with IBD-unclassified. This monograph will also elucidate the meanings
of “backwash ileitis,” “indeterminate colitis,” and other terms that have caused misunderstanding
among clinicians, ths enabling them to speuk the same language” and subtype patients more
accurately.

Target Audience
This activity is designed for gastroenterologists, physician assistants, nurse practitioners, and other
clinicians with an interest in the diagnosis and treatment of pediatric bowel conditions.

Learning Objectives:

Upon completion of this activity, participants should be able to:
Render accurate diagnoses based on identifying the range of histological features and
endoscopic findings o? pediatric UC and (D

o Differentiate pediatric IBD from ASLC

o Apply consistent clossification and diagnostic criteria to more accurately phenotype
pediatric IBD patients

o |mplement a systematic approach to diagnosis and management based upon a standard
algorithm

o Delineate the features of IBD-unclassified and how to follow up these cases
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Introduction

Inflammatory bowel disease (IBD) is a general
term encompassing o range of diseases that
cause chronic inflammation in the gastrointestinal
tract and are not due to infections or other

Crohn's disease (CD) and ulcerative colitis (UC).

The Crohn's and Colitis Foundation of America i
estimates that as many as 1 million Americans
have either (D or UC? Of these individuals,
approximately 20% are diagnosed in childhood
(under 20 years old).® The incidence and
prevalence of (D and UC are comparable.2 Most
pediatric epidemiologic studies show an increased |
incidence of (D compared to UC’; in children aged 17 |/
3-5 years, UCis more common than (D.* |

While pediatric (D and UC represent 2 unique
idiopathic inflammatory disorders, their signs
and symptoms are similar.’ (D is a transmural
inflammatory condition that may involve any site
in the gastrointestinal tract (panenteric), but most - - =
commonly involves the terminal ileum, ascending

colon, and perianal regions.* In contrast, classic

UCis an inflammatory condition limited fo the mucosal layer of the colon. In a subset of patients
with IBD involving the colon, clinicians may have difficulty categorizing the illness as either (D or
UC. In these patients, the terms “indeterminate colitis” or “IBD-unclassified” are utilized.

IBD manifests clinically and subclinically in many ways. Researchers are arriving at the
consensus that what are called (D and UC are actually groups of disorders with a variety of
underlying mechanisms with similar clinical manifestations.® Clinicians sometimes have difficulty
differentiating the 2 diseases and may misclassify UC as (D, (D as UG, or overuse the term
“indeterminate colitis.”® This uncertainty has been estimated to occur in 5% to 20% of pediatric
patients, and clinicians may diagnose these patients as having “IBD-undlassified” (also known as
“indeterminate colitis”)."?

Accurate classification of IBD as either UC or (D may have several benefits, including’”:

o Permitting clinicians to clearly discuss diagnosis and treatment options with patients and
their families

Assessing disease prognosis

Facilitating the conduct of epidemiologic studies in children

Allowing the entry of children into dlinical trials of emerging therapies

Enabling improved genefic research

Allowing for more disease-specific drug therapy

Helping determine whether or not surgery is indicated

Facilitating International Classification of Diseases-9 coding

Facilitating letters of medical necessity to insurance companies

These factors underscore the importance of accurate classifications and definitions of the various
diseases associated with IBD. Nevertheless, there is a lack of agreement and consensus among
expers as to the criteria for diagnosing UC, (D, and IBD-unclassified. Furthermore, a variety
of knowledge gaps exist regarding the phenotyping of pediatric IBD, challenging clinicians who
diagnose and treat pediatric IBD patients. This educational activity documents these gaps and
proposes teaching approaches to address dinicians’ educational needs.

Pathogenenesis of IBD Is Believed to Involve a Combination of Factors

Although considerable progress has been made in IBD research, investigators do not yet know
what causes the disease. As in adults, the prevailing hypothesis in pediatric IBD is that infestinal
inflammation is the result of a complex inferaction of genetic, environmental, and immune factors.®
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identifiable causes.' The 2 main types of BDare || | >

Differentiating Between Crohn’s Disease and
Ulcerative Colitis in Children and Young Adulis

The basis for the genetic role in IBD pathogenesis
is that the disease usually runs in families.2 About
20% to 25% of patients may have a close relative
with either (D or UC. If a person has a first-degree
relative with the disease, his or her risk of developing
IBD is about 10 times greater than that of the general
population. If that relative happens o be a sibling, the
risk is 30 fimes greater.

Many genes may play a role in determining the risk of

! developing IBD. These genes include the NODZ/CARD

15 gene (which was the first gene shown to increase

"1 therisk of developing (D), the interleukin-23 receptor

|| gene, and the ATG16L1 (autophagy) gene.'° Several

\\ | other genes (/BD5, DLG5, IBD3, MDRI) have been

identified as factors in the pathogenesis of 1BD and

are currently being elucidated.*" Loci on chromosome

20 q13 and 21 ¢22 in regions of TNFRSF6B and

PSMGT genes in pediatric patients have recently been
identified and are currently under investigation.

No one environmental agent has been proven to be
an etiologic factor for IBD.? There is likely no single
microbiologic organism that causes 1BD in humans.
However, genefically predisposed animals generally
do not develop IBD unless they are exposed to infestinal bacteria.'2 Studies are currently underway
to determine the role of intestinal microflora as a cause of IBD.’

Certain diefs may increase or decrease the risk of IBD, but no one specific diet has been
demonstrated to he causative or profective.”® Tobacco use has been identified as a risk factor for
aduli (D and a protective factor for adult UC, but its role in pediatric IBD is obviously limited.
Other environmental factors that have been investigated include breastfeeding, occupation,
education, climate, stress, and nonsteroidal anti-inflammatory drug (NSAID) exposure. However,
no clear association hetween these factors and IBD has been demonstrated. While IBD can occur
in any country, countries in northern climates that are more developed (eg, United States, Canada,
and those in northern Europe) have a higher prevalence of 1BD.?

IBD Classification Systems: A Historical Overview

Diagnostic Schema Through the Years

The definitions of (D and UC have varied in the literature, leading to the potential for different
outcomes in epidemiologic studies.>'*' Therefore, consensus groups of IBD experts have
developed hoth definitions and classification modules for (D and UC.

The Vienna Working Party developed one of the first international classification systems in 1998
that was based on 3 elements"”:

o Age of onset (< 40 years or = 40 years)
o Disease location (terminal ileum, ileocolon, colon, or upper gastrointestinal)
o Disease behavior (nonstricturing nonpenetrating, striciuring, or penetrating)

The Montreal Working Party at the World Congress of Gastroenterology expanded upon the Vienna
scheme in 2005.7 For dassifying patients with UC, the Montreal Working Party implemented 2
criteria: disease extent and activity. Disease extent was subdivided into 3 categories: ulcerative
proctitis limited to the rectum, left-sided ulcerative colifis, and extensive ulcerative colitis. Disease
activity was categorized as remission, mild, moderate, and severe. For patients with (D, the
Montreal Working Party classified patients according to 3 criteria: age of onset, disease location,
and disease behavior, as shown in Table 1. The Montreal Working Party categorized disease
locations as ileal, colonic, ileocolonic, and isolated upper gastrointestinal disease. The Montreal
Working Party also added perianal disease as a separate subclassification in the disease behavior
category because perianal fistulizing disease is not necessarily associated with intestinal fistulizing
disease.”"®



Table 1. Vienna and Montreal Classification for CD7

Vienna Montreal
= Below 16 years
Age at . * Below 40 years = Between ‘iy? and 40 years
Diagnosis = Above 40 years « Above 40 years
= |leal = |leal
. = Colonic = Colonic
Location = lleocolonic = lleacolonic
= Upper = |solated upper disease*
= Nonstricturing, = Nonstricturing, nonpenetrating
. nonpenetrating = Stricturing
Behavior = Stricturing » Penetrating
= Penetrating = (Perianal disease modifier)’

* “Isolated upper disease” is a modifier that can be added to ileal, colonic, and ileocolonic when concomitant
upper gastrointestinal disease is present.

T “Perianal disease” is added to nonstricturing, nonpenetrating; stricturing; and penetrating when concomitant
perianal disease is present.

In 2005, a consensus group of pediatric gastroenterologists from Europe met in Porto, Portugal
and published a paper outlining the inifial diagnostic evaluation of a child with suspected IBD."
The group outlined characteristics on endoscopy and histology that may differentiate (D and
UG, as shown in Table 2. The Porto Group recommended small bowel radiography, upper
endoscopy, colonoscopy, ileoscopy, and hiopsies as part of the initial workup of a child with IBD.

Table 2. Endoscopy and Histology in IBD"

CD uc
* Ulcers (aphthous, linear, or = Ulcers
stellate) » Erythema
(Eanncéoscopy * Cobblestoning = Loss of vascular pattern
B lizati » Skip lesions granularity
:'fs";m :":‘“r « Strictures * Friability
e; 15 oF |+ Fistula » Spontaneous bleeding
rl?e jons) = Abnormalities in oral and/or = Pseudopolyps
g perianal regions = Continuous with variable proximal
* Segmental distribution extension from rectum
= Submucosal (biopsy with
sufficient submucosal tissue) or
transmural involvement (surgical | * Mucosal involvement
specimen) = Crypt distortion
. * Ulcers, crypt distortion » Crypt abscess
b LT * Crypt abscess _ * Goblet cell depletion
* Granulomas (noncaseating, = Mucin granulomas (rare)
nonmucin) L » Continuous distribution
* Focal changes (within biopsy)
» Patchy distribution (biopsies)

While refinements in classification criteria have led to clearer definitions of (D and UC, researchers
and dlinicians sfill face challenges classifying certain patients. This monograph investigates cases
in which clinicians may find it difficult to discern acute self-limited colitis (ASLC) from IBD, or
differentiate UC from (D.

Why Is it Important to Properly (lassify Patients as Having (D, UC, or
“IBD-Unclassified"?

Some medications that are effective in (D have not yielded efficacy in UC (eg, methotrexate),
and some medications that treat UC patients may provide limited benefits to (D patients (eg,
aminosalicylates).? Although biologics such as infliximab have yielded efficacy in maintaining
disease remission in (D, patients with UC are generally less likely to respond and their efficacy in
patients with IBD-unclassified have not yet been established.”

In addition, surgical treatments vary between the 2 diseases.” For example, ileoanal pouch
anastomosis (IPAA) is the standard surgery for a child with UC, but IPAA may have severe
complications if performed in a child with (D. Given these differences and that the 2 illnesses have
different outcomes, making an accurate diagnosis enables clinicians to more clearly communicate
prognoses and treatment plans fo the patient and family.*

Accurate diagnosis is also crucial for research purposes.® Rendering a diagnosis of D or UCis
essential if a patient is to be enrolled in a clinical trial or an epidemiologic study. Most clinical trials
restrict entry to 1 disease (UC or (D), and patients with IBD-undlassified are usually excluded
from such trials. Since an expanding number of new freatments for IBD are being evaluated in
children, excluding children from such trials will be to their detriment. In addition, the cornerstone
of genetic studies is having an accurate phenotypic diagnosis, and misclassifying a child could
lead fo false results.

Making a comfortable diagnosis of either (D or UC can be challenging in some children, and
clinicians may be tempted to label a large number of colitis patients as IBD-unclassified.’ However,
overusing the “IBD-undlassified” diagnosis may result in an inappropriate therapeutic strategy
(eg, delay of surgery) and uncertainty concerning long-term prognosis (eg, permanent ostomy
or ileoanal anastomosis vs IPAA). The prognosis in patients with 1BD-unclassified is worse than
in patients with UC due to a higher frequency of relapse and an increased risk of colon cancer.”
Furthermore, patients with true IBD-unclassified are more likely o undergo colectomy, and pouch
failure rates are much higher in this population than in patients with definite UC.

Why Is it Difficult to Make a Definitive Diagnosis of UCor (D?

Reasons Why an Accurate Diagnosis Can Be Difficult®

(D can be limited to the colon
Interobserver variability between endoscopists and pathologists
Patients with UC may have nonclassical features that suggest another
diagnosis (eg, gastritis, backwash ileitis, patchy disease)

e The disease appearance can change over time or with medical therapy

Making a comfortable diagnosis of either (D or UC can be challenging in some children. In many
patients with (D, especially those with ileal or ileocecal disease, making the diagnosis of CD is
straightforward.’ Difficulties arise, however, in patients whose disease is largely limited to the
colon. Here, clinicians rely upon the endoscopic appearance of the howel and the findings on
histology.

Unfortunately, a poor inifial description of endoscopic findings combined with interobserver
variation may contribute fo classification uncertainty.2* Some pathologists are more sensitive fo
features that might be found in CD. Other pathologists are more prepared to accept a larger
range of changes in UG, thereby diminishing the number of patients with IBD-unclassified or CD.
Theodossi and colleagues revealed that the range of agreement in 10 observers with a special
inferest in gastrointestinal pathology was wide.” The 10 observers who studied the exact same
biopsy specimens fo ascertain whether they indicated UC or (D disagreed from 25% to 35% of
the time.

Even with accurate endoscopic and pathologic descriptions at time of initial assessment, there
may be some atypical clinical and endoscopic features that make classification more challenging.
Children with new onset UC may have “nonclassical findings,” including gastritis, cecal patch,
microscopi ileitis, patchiness, or relative rectal sparing.’

Data presented in this monograph will explain the significance (or lack thereof) of these findings.
The following dlinical vignettes provide an overview of how fo differentiate ASLC from IBD, how to
distinguish between UC and CD in children, and how to approach patients with IBD-unclassified.

(ase 1 Presentation: Differentiating Acute Self-limited Colitis (ASLC) from IBD

Michelle, a 12-year-old female with a 2-week history of bloody diarrhea,
presents to you for evaluation. Cultures for Salmonella, Campylobacter,
Shigella, Clostridium difficile, and Yersinia are all negative. The diarrhea
and bloody stools have decreased in severity, but are still ongoing. You
are not sure whether Michelle has infectious colitis, self-limited colitis, or
IBD. Therefore, you decide to perform an endoscopy and colonoscopy
with biopsies.



Presenting Symptoms of Pediatric IBD
The evaluation of a child with suspected IBD involves history taking, physical examination,

loboratory investigations, endoscopy with biopsies, and radiology.”” Table 3 lists the
responsibilities of clinicians when a child presents with symptoms suggestive of IBD.%"*

Table 3. Interview and Physical Examination Procedures
to Undertake When Pediatric Patients Present With IBD
Symptoms®1?

Interview

Assess patient history

Solicit patient's recent infections

Determine patient's medicine use (especially antibiotics or NSAIDs)

Determine travel history

Determine family medical history (paying specific attention to an IBD diagnosis or related
symptoms)

Ascertain features of extraintestinal manifestations involving mouth, skin, eyes, and joints
Qluestion patient or parent on any episodes of perineal abscess or anal fissure

Physical Examination

Assess general well-being

Assess anthropometrics (weight, height, body mass index, growth percentiles)
Assess temperature

Inspect skin for rashes (eg, erythema nodosum)

Inspect mouth

Assess abdominal tenderness or distension

Inspect for palpable masses

Inspect for perineal disease

Assess joints for arthritis

Children with IBD often display symptoms of chronic illness that may help clinicians suspect IBD
early in the course of evaluation.” These symptoms include variable abdominal pain, chronic
diarrhea (either with or without blood in the stool), perianal lesions, growth failure, and weight
loss. Growth failure is present at diagnosis in 10% to 40% of children with 1BD."” Weight loss
is present in 85% of pediatric (D patients and 65% of pediatric UC patients.”® Children with
new onset IBD compared to adulis are more likely to present with pancolitis; therefore, systemic
symptoms such as anemia and fatigue may be more common.®

Like many pediatric patients presenting with IBD symptoms, Michelle was tested for various
pathogens. Tests typically indude Salmonella, Shigella, Yersinia, Campylobacter, Escherichia col;
and Clostridium difficile.® When these tests came back negative, Michelle underwent a colonoscopy
and upper endoscopy.

Differentiating UC from ASL(

The primary findings used o differentiate IBD from infection are duration of diarrhea and stool
cultures.® Patients with no identified pathogen and/or symptom duration of more than 2 weeks
are likely to have IBD. However, the sensitivity of stool cultures is imperfect, ranging from 40% to
80%. Furthermore, Campylobacter and Clostridium difficile can trigger the first flare of UC; thus,
it is possible for infection and IBD to coexist.

Therefore, the critical fest in establishing the diagnosis of IBD is a carefully performed upper
endoscopy and colonoscopy with accurate description of the endoscopic findings (see Figures
1A-1D).* Simultaneously, tissue biopsy samples should be taken from each region of the lower
bowel (terminal ileum, cecum, ascending colon, transverse colon, descending colon, sigmoid, and
rectum). Each regional biopsy sample should be placed in a different formalin container and sent
to the pathologist with an accurate description of the endoscopic findings, and the precise region
where the biopsy was taken. Proper performance of the biopsies will enable the pathologist to
provide a more accurate diagnosis.

(olonoscopy With Biopsy (an Help Distinguish ASL( from IBD

Because stool cultures are not foolproof, more dinicians rely on early colonoscopy with biopsy
to conclusively differentiate pediatric IBD from ASLC.5 ASLC is a condition most often caused by
infectious pathogens with features that overlap idiopathic IBD, but without many of the histologic
criteria seen in IBD.

Several studies in adults have demonstrated that colonoscopy with biopsy in patients with acute
colifis and negative cultures within 5 to 7 days of symptom onset can distinguish ASLC from
|BD.5,26723

In 1995, Mantzaris and colleagues examined the effectiveness of colonoscopy when performed
at the onset of acute, severe hemorrhagic colitis. The study involved 114 adult patients
and compared the colonoscopic diagnosis with the final diagnosis of colitis (based on dlinical,
microbiological, endoscopic, and histologic criteria during the acute illness, and on the results
of a 30-month follow-up of the patients). Colonoscopy diagnosed UC in 40 patients, (D in 4
patients, and infective colifis in 70 patients. The endoscopic diagnosis was confirmed by long-term
follow-up in all 33 UC patients and 97% of the infective colitis patients, leading the authors to
conclude colonoscopy was useful in differentiating severe bloody diarrhea of unknown efiology.
The endoscopic features that were helpful in differentiating IBD from ASLC included diffuse
erythema (seen in 100% of UC patients vs 25% of ASLC patients), granularity (100% vs 8%,
respectively), and friability (100% vs 12%, respectively). In contrast, paichy erythema and
microaphthoid ulcerations were more commonly seen in ASLC. However, endoscopic appearance
alone may be misleading, and histologic evaluation is essential.

Figure 1A. Normal Colon:
Endoscopic View. Note
orange-pink  mucosa,  well-seen
blood vessels (normal vascular
pattern). There is no ulceration or
bleeding.

Figure 1B. ASLC Versus
UC. There are regions of patchy
granularity and loss of vasculor
pattern, but other regions where
the vascular pattern is normal and
easily visible. With this appearance,
clinicians cannot reliably distinguish
hetween ASLC and early UC, and
multiple biopsies of both affected
and less affected regions are
essential.

Figure 1C. UC: Endoscopic
View. There is diffuse inflammation
involving the entire circumference of
the bowel, with no visible normal areas.
Examination of the mucosa reveals a
loss of the vascular pattern, granularity
(sandpaper appearance to the colon), and
erythema. Other features not seen on this
biopsy are friability (hemorrhage when
the endoscope rubs the colonic mucosa),
and mucopurulent exudate (mucopus).

Colitis:

Crohn’s
Endoscopic View. There is evidence
of cobblestoning and deep ulcerations. The
ulceration is patchy and not circumferential.
Uninvolved areas have a normal vascular
pattern and no granularity.

(Photos courtesy of Athos Bousvaros, MD, MPH)

Histologic features Are (rucial in Distinguishing ASLC from IBD

Histology also plays a critical role in separating ASLC from IBD. The North American
Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) Working
Group stated that histologic features present in UC but rarely in ASLC include basal
lymphoplasmacytosis, crypt architectural distorfion (including irregular crypt shape or
placement, branching, atrophy, or surface villiform change), and crypt Paneth cell metaplasia
in left colonic biopsies.’ The role of pathologisis in differentiating ASLC from IBD (especially
(D) based on biopsy results is crucial because these histologic features are often subtle.



Figure 2A. ASLC Histology.
Original magnification 100x, hematoxylin
and eosin. The crypt architecture remains
normal with even spacing of crypts that
extends to the muscularis mucosae.
However, the epithelium is infiltrated with
neutrophils that form luminal aggregates
termed crypt abscesses.

Figure 2C. Normal Coloni¢
Mucosa Histology. Original
magnification 100x, hematoxylin
and eosin. The crypt architecture is
normal with evenly spaced crypts
that fully extend to the muscularis
mucosae. The lamina  propria
inflammation is of highest density
toward the luminal aspect.

Figure 2E. Chronic Adive
Colitis  Histology. Original
magnification 100x, hematoxylin and
eosin. As the chronic changes become more
severe, the crypts become foreshortened
and the space hetween the base of the
crypts and the muscularis  mucosae
increases. Note the abnormal spacing and
configuration of crypts, termed “crypt
distortion.” Again, a mild neutrophilic

infiltrate is seen.

(Photos courtesy of Jeffrey Goldsmith, MD)

Figure 2B. Normal Terminal
lleal Mucosa Histology. Original
magnification 100x, hematoxylin and
eosin. The villi are tall and slender. The
lamina propria and submucosa contains
a lymphoid aggregate, which is a normal
constituent of the terminal ileum.

Figure 2D. Chronic Mildly
Active Colitis Histology. Original
magnification 200, hematoxylin and
eosin. The most sensitive histologic
feature of chronicity is the presence of
a lymphoplasmacytic infilirate between
the base of the crypts and the muscularis
mucosae, termed “basal plasmacytosis.”
Note the presence of a mild neutrophilic
infiltrate within the epithelium.

Figure 2F. Chronic Inactive
Colitis. Original magnification 200x,
hematoxylin and eosin. Another feature
of chronic colitis is Paneth cell metaplosia,
seen here. Paneth cells are abnormal
distal to the midiransverse colon and can
be regarded as a feature of chronicity.

The subtle histologic features (see Figures 2A-2F) are a primary reason the NASPGHAN
Working Group recommends obtaining biopsies from several locations since multiple biopsies give
pathologists a better opportunity to make accurate distinctions.

In the Mantzaris study, histologic features consistent with chronic UC but not ASLC included basal
plasmacytosis, basal lymphoid aggregates, and crypt branching.% Other studies have found
similar histologic riteria to differentiate between ASLC and UC. In a study of 168 patients with
bloody diarrhea, Nostrant and colleagues noted that crypt distortion and basal plasmacytosis did
not appear in cases of ASLC? Similarly, Surawicz and colleagues showed that branched glands
appeared in only 5 of 52 patients with ASLC, and just 1 patient with ASLC had evidence of basal
lymphoid aggregates.”

In summary, in patients with acute onset bloody diarrhea and negative stool cultures, colonoscopy
with biopsy can help distinguish between ASLC and new onset IBD. Endoscopic features that
suggest 1BD include endoscopic granularity, friability, and erythema.? Histologic findings that
suggest IBD include crypt branching, crypt distortion, and basal lymphoplasmacytosis. 2%

(linicians Must Determine (ause of Focal Active Colitis in Pediatric Patients
In some patients, focal active colitis (FAC) may be seen in endoscopic biopsies. FAC is defined as
“the isolated finding of focal infiltration of the colonic epithelium by neutrophils.” FAC may be

seen in early onset (D and UC, but may also be seen in ASLC and as an adverse event associated
with bowel preparation.®' Clinicians must differentiate FAC caused by actual disease from that
caused by bowel preparations. For example, agents used to cleanse the colon before endoscopy
(ie, sodium phosphate, magnesium citrate) can produce aphthous ulcers.

Typically, features of FAC caused by actual disease include minimal apoptosis and crypfitis
surrounded by lymphocytes and macrophages (possibly with mucin granulomas) in the lamina
propria.? If a child with chronic or bloody diarrhea has findings of FAC on biopsy, but no other
features specific for 1BD, the NASPGHAN Working Group recommends that he/she be followed
clinically, since he/she may go on to develop IBD.

(ase | Summary: Michelle

Michelle’s gastroenterologist performed a colonoscopy and ileoscopy
(see Figure 3A). The macroscopic features included granularity
and friability of the entire colon, with mild ileal nodularity consistent with
Peyer's patches. The left side of the colon was more severely involved.
During the procedure, the gastroenterologist performed biopsies of each
region of the visualized intestine (ileum, ascending colon, transverse



colon, descending colon, sigmoid colon, and rectum). Biopsies from each region were placed in a
separate vial and sent to the pathologist.

Ileal biopsies were normal, and biopsies from the ascending and transverse colon showed active
colifis only (see Figure 3B).

However, hiopsies from the other regions of the colon demonstrated chronic active colitis, with
basal lymphoid aggregates and crypt branching (see Figure 3C).

Because of the evidence of chronic change on pathology, the patient was given a diagnosis of UC
rather than infectious colitis. She was started on oral prednisone and improved within 72 hours.

Figure 3B. Moderately Active

Figure 3A. Michelle’s Colitis. Original magnification 100x,
Colon: Endoscopic View hematoxylin and eosin. The crypt architecture
Demonstrating  Diffuse is intact in this hiopsy. However, multiple crypt

Continuous Colitis. abscesses are seen.

Figure 3C. Chronic Severely Active Colitis. Original
magnification 100x, hematoxylin and eosin. This biopsy shows chronic
changes as illustrated by the basal plasmacytosis and crypt dropout.
Additionally, there is surface erosion present in the center of the
photograph.

(Photos courtesy of Athos Bousvaros, MD, MPH and Jeffrey Goldsmith, MD)

(ase 2 Presentation: Differentiating UC From (D of the olon

Peter is an 8-year-old male patient with a 4-week history of bloody
diarrhea who is referred to you for evaluation. His stool cultures
are negative. A colonoscopy has revealed that the entire colon is
inflamed, but the rectum is less inflamed. The patient's ileocecal valve
is easily intubated and the terminal ileum appears normal. The written
pathology report cites that there are features of chronic active colitis
(crypt branching, crypt abscesses) seen throughout the colon. However, the pathologist also
reports that microscopic inflammation was present in the ileum. An upper gastrointestinal series
with small bowel follow-through (SBFT) appears within normal limits. You are wondering whether
the patient has (D or UC.

Distinquishing Between Pediatric (D and U(

The epidemiologic diagnosis of UC depends on whether the following features are present?>'*:

o Bloody diarrhea with negative stool cultures

o Endoscopic evidence of diffuse continuous mucosal inflammation involving the rectum
and extending fo a point more proximal in the colon

® In most children, UC extends proximally to the splenic flexure or involves the entire
colon (extensive colifis)

In contrast to UC, (D has a number of heterogeneous subtypes, some of which involve the small
howel, some of which involve the colon, and some of which involve both areas.* The definition of
(D is unambiguous if there is clear radiographic and/or endoscopic evidence of small bowel and
proximal colon involvement, but the distal colon is normal. In addition, other features that enable
a definitive diagnosis of (D include multiple noncaseating granulomas on endoscopic mucosal
biopsy or evidence of severe perianal disease (fissures or fistulae). However, when (D is limited
to the colon and granulomas are not present on biopsies, the diagnosis is more problematic. At
that point, an endoscopist must differentiate (D from UC based on the endoscopic appearance
at the time of initial colonoscopy. Endoscopic features consistent with Crohn’s colifis include focal
discontinuous inflammation (skip areas), deep fissuring ulcers (cobblestoning), and aphthous
lesions superimposed on a background of normal colonic mucosa.>*2

The NASPGHAN Working Group recommends that clinicians who initially evaluate children with 1BD
search for characteristics suggestive of (D. These characteristics include granulomas not adjacent
to crypts, macroscopic small bowel involvement (seen either on radiography or ileoscopy), colonic
stricturing, cobblestoning, or pronounced perianal disease. In patients with IBD limited to the
colon and histologic features of chronicity, if the above features are not present, and there is
diffuse continuous colitis, the diagnosis is most likely UC.

Table 4 lists histologic features that differentiate UC from (D.5

Table 4. Histologic Features Helpful in Distinguishing Between
UC and CD*

Less Common but
Typical/Definite Compatible (or Needs Incompatible
Further Study)
= Deeper or transmural .

« Chronic o chronic active colitis inflammation (in fulminant | * ;::::gr::ncwm}
(crypt architectural distortion, basal |  SOS) « lieal or small intestinal
lymphoplasmacytosis, distal + Discontinuous inflammation I_nf:) h?e:neﬁt ot a

i in cecum or appendix (cecal
Paneth cell metaplasia) il pp { consistent with backwash
o Infl PR ; ileitis
uc 1 limited to = Absent or sublle featuresif | _ I‘I‘rla:-nsmum iymphoid

= Continuous invelvement, including ;:'s'm'c colitis early in aggregates
rectum ease course "

« Backwash ileitis = Perianal granulomatous
= Mo extracolonic involvement « Duodenitis or gastritis not ;l;l;zmmaimn within skin
typical of CD

= Chronic or chronic active ileitis or
colitis (colonic findings similar to
UC but commonly patchy; ileal
findings include active ileitis, crypt

cD distortion, pyloric metaplasia) = |nflammation limited to « None

= Granulomas (nonpericrypt) mucosa

= Discontinuous inflammation with
intervening zones of normal bowel

= Fissuring ulceration, stricture and
fistula formation

Differentiating between (D and UC requires the infegration of endoscopic findings and histologic
interpretation.’ Clinicians who rely solely on endoscopic findings to render diagnoses may not
identify granulomatous inflammation that would change the diagnosis from UC fo (D. On the
other hand, dinicians who only rely on histologic findings may incorrectly classify patients with UC
as having (D on the hasis of nonspecific mucosal inflammatory alterations.

The algorithm developed by the NASPGHAN Working Group (shown in Figure 4) provides
a guide for clinicians seeking fo render an accurate diagnosis of either (D or UCS The algorithm
builds upon the findings of both the Vienna and the Montreal Working Parties.
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Patient with suspected [BD: /" Diffuse continuous 12
initial evaluation superficial
| égg?&%gt;”aﬂfu?;% Probable UC without
5 e - : backwash (subclassi
Eolonaecop/hiblopelen extending proximally into proctitis, e
+ Barium upper gastrointestinal without endoscopic or TfE, e ;')ancolitis)
series with SBFT histologic evidence of ’
- Consider upper endoscopy ileal inflammation?
with biopsies ]
l 4 NO 1 3
Noncaseating granulomas (not | YES CcD “ Diffuse pancolitis with
adjacent to ruptured crypts) (Identify disease locations, superficial mucosal 14
present on mucosal biopsies? utilize Vienna classification) inflammation of ileum
~ identified by endoscopy Probable UC with
NO J 6 or histology? (Upper backw_ash @ypically
= Radiographic or endoscopic B P gastrointestinal series occurs in pat_u_enta with
evidence of small bowel YES A ; demonstrates normal pancolitis)
stricturing, linear ulceration (Identify disease locations, caliber ileum with
ﬁstulizatio"’ or Gobblestonlnéq utilize Vienna CIaSSIﬁcatIOI'I) widely patent ileocecal
: valve) >
NO | 8 ————
- . D 15
Evidence of perianal fistulae, | YES | e )
7| abscess, or skin tags > 5 mm? *  (Identify disease locations, Features that raise
: utilize Vienna classification) question of CD and
NO l 10 uncommonly seen in UC
Definite cobblestoning or A . oD (eg, abs?cit‘fﬁehrgq::ai
stricturing in terminal ileumor | YES i ; sparing, g o) 16
9 colon, or segmental colits at time * « (ldentify disease locations, focal active gastritis”)
o célonosoopy and ilecscopy? utilize Vienna classification) present in patient’s + Classify as IBD-
___4 diagnostic evaluation? unclassified for now

NO

Figure 4. Algorithm to Assist in Classifying UC or CD*

The algorithm developed by the NASPGHAN Working Group provides a guide for clinicians seeking to
render an accurate diagnosis of either (D or UC. The algorithm builds upon the findings of hoth the
Vienna and the Montreal Working Parties.

+  Carefully document the
feature in evaluation that

YES raises diagnostic
NO uncertainty
17 * Repeat diagnostic
evaluation in the future to
attempt to classify patient
more definitively

Nondlassical Features That May Be Seen in Pediatric UC

Recent advances in diagnostic festing, (eg, video capsule endoscopy, abdominal magnetic
resonance imaging [MRI] scans, serologies) combined with the routine performance of upper
endoscopy, colonoscopy, and terminal ileoscopy, have given clinicians more tools fo obtain dlinical
information on pediatric IBD patients. However, the abundance of clinical data has also made
properly classifying IBD patients more difficult. Some atypical features that may be seen in UC
that may cause uncertainty about the diagnosis are listed in Table 5.° In this monograph,
we will review 5 atypical features and discuss their prevalence in patients with UC: backwash or
microscopic ileitis, gastrifis, cecal patch (periappendiceal inflammation), patchy histology, and
relative rectal sparing.

Table 5. Nondassical Findings at Presentation in Patients With
UC That Do Not Exclude Diagnosis of UC®

Clinical
+ Small anal fissures or skin tags (< 5 mm)

+ Oral ulcers

* Growth impairment

Endoscopic

+ Gastritis without aphthae

+ Backwash ileitis — ileal erythema without linear ulceration

+ Periappendiceal inflammation in patients without pancolitis
+ Rectal inflammation less severe than in more proximal colon (relative rectal sparing)
Histologic

* Microscopic ileitis without granuloma

* Microscopic gastritis without granuloma
+ Relative rectal sparing (histological inflammation less severe in rectum)
» Patchiness (normal colonic mucosa between 2 areas of colonic inflammation)

Characteristics: Backwash lleitis in U(

Although the term has often been misused and misunderstood, “backwash ileitis” (or ileal
inflammation seen in UC) describes an abnormal appearance of the terminal ileum in patients
with ulcerative pancolitis.’ In contrast, backwash ileitis is generally not seen in patients with
left-sided colitis. Radiographic studies of patients with backwash ileitis have shown that a rough
“sandpaper” appearance may be present in the terminal ileum.* However, the terminal ileum is
not stenofic, and the ileocecal valve is widely patent. Colonoscopy in patients with backwash ileitis
demonstrates pancolitis, a normal ileocecal valve, and a granular ileum without stricture, stenosis,
or ulceration.’ lleal erythema and granularity are diffuse and typically extend < 10 cm proximal
to the ileocecal valve. Normal lymphoid nodules may be present, but there is no evidence of linear
ulcerations, deep fissures, or cobblestoning.

Backwash lleitis Versus (rohn's lleacolitis

One challenge for the dlinician who treats Peter is determining whether Peter has UC with
backwash ileitis or Crohn'’s ileocolitis. The specific histologic features separating the 2 disorders
have not been defined, and differentiating these 2 entities may rest primarily on the endoscopic
appearance.

The NASPGHAN Working Group identified ulceration and stenosis of the ileocecal valve,
cobblestoning or linear ulcerations in the ileum, and granulomatous inflammation on ileal or
biopsy as features seen in Crohn's ileocolitis and not backwash ileitis.” In order to standardize the
descriptions of ileitis, the NASPGHAN Working Group also suggested the following®:

¢ Normal ileum: on ileum that is hoth macroscopically and microscopically normal,
without features of inflammation; lymphoid nodularity of terminal ileal Peyer's patches
should be considered a normal finding

* Histologic backwash ileitis: active ileitis (focal or diffuse) with or without
features of chronicity identified on histologic examination, with an endoscopically
normal ileum.



e Endoscopic and histologic backwash ileitis: endoscopic erythema
and granularity or terminal ileum, confirmed upon histology with findings of active or
chronic ileitis

o Crohn’s ileocolitis: linear ulceration, cobblestoning, and narrowing of ileum,
often associated with ulceration of ileocecal valve; findings may be demonstrated either
by endoscopy of terminal ileum or by barium upper gasirointestinal with SBFT contrast
study; the histology may be normal (due to focal nature of inflammation) or
demonstrate acute and chronic ileitis; presence of noncaseating granulomas on ileal
biopsy automatically classifies a patient as having Crohn's ileocolifis (assuming exclusion
of infectious causes of ileitis).

Gastritis and Upper £ndoscopic findings in Children With UCand (D

Upper gastrointestinal inflammation has been observed in approximately 30% of patients with
(D.* This inflammation may cause delayed gastric emptying.** However, children with UC may
also have gastritis.’ Multiple trials have revealed that the prevalence of inflammation seen in
the esophagus, stomach, and duodenum is similar in UC and CD. Upper endoscopic findings
shared by UC and (D include esophagitis, esophageal ulcer, nonspecific gasiritis, duodenitis,
and duodenal ulcers.®** However, routine hiopsies of the esophagus, stomach, and duodenum
are indicated hecause they may identify noncaseating granulomas in a significant minority
of patients. If granulomas are identified on the upper gastrointestinal endoscopy, and other
causes of granulomatous inflammation (ie, Helicobacter pylori) are eliminated, the patient
should be diagnosed with (D.?

Periappendiceal Inflammation ((ecal Patch)

In some patients with UC that does not involve the entire colon, there may be signs of
macroscopic and histologic periappendiceal inflammation. Endoscopists evaluating such a
patient will typically see signs of rectal, sigmoid, and left-colon inflammation. The transverse
and ascending colon, and the terminal ileum will appear normal. However, the cecum may
demonstrate some mild granularity and erythema around the appendix. Biopsies may
demonstrate a mild active colitis in the cecum. This variant, called the cecal patch (Figure
5), is well described in UC and should not be confused for a “skip area” that would suggest
(D'38,39

Figure 5. Periappendiceal Inflammation or “Cecal Patch.”
This finding is noted in patients with left-sided UC or ulcerative prociitis. On colonoscopy,
there is evidence of distal inflammation from the anus up to some point in the descending
colon. More proximally, the colonic mucosa is normal in the transverse and ascending
colon. Upon visualization of the cecum, there is evidence of localized periappendiceal
granularity. Biopsy of the “cecal patch” may demonstrate histologic evidence of colitis.

(Photos courtesy of Athos Bousvaros, MD, MPH)

Patchiness and Rectal Sparing in U(

Classical UC is a diffuse continuous disease that begins in the rectum and extends proximally.’
Thus, the severity of inflammation should be similar in all biopsies of the inflamed region of the
colon. However, in some children, a patchy colitis may be present.

The term “patchiness” has been defined as areas of normal mucosa (either endoscopically or
histologically) between 2 areas of colonic inflammation.’ In a study by Glickman and colleagues,
patchy histology was present in 21% of the children with newly diagnosed UC.% Similarly, “relative
rectal sparing” (inflammation less severe in the rectum than in the more proximal colon) was
present in 27% of the children 3%

Washington and colleagues demonstrated that initial rectal biopsies from children with UC are less
likely to show diagnostic mucosal architectural distortion compared to adult biopsies.” The authors
speculated that the difference was due to the shorter duration of symptoms in children (mean:
17.5 weeks) than adulis (mean: 54.9 weeks) before biopsy. However, absolute rectal sparing
(normal rectum hoth on endoscopy and a normal rectal histology) is unusual in pediatric UC54

In summary, patients with UC may have any of the nondlassical features described above. When
patients have diffuse continuous colitis and show these nonclassical features - with no other
features suggestive of (D - clinicians can diagnose UCS

Figure 6B. Mildly Active
lleitis. Original  magnification
200x, hematoxylin and eosin. This is
a moderate power photomicrograph
of the surface of the terminal ileum.
The surface epithelium is infilirated
by neutrophils. Neither ulcerations,
granulomas, nor chronic changes were
seen in this biopsy. These findings are
consistent with “backwash ileitis.”

Figure 6A. Normal lleum:
Endoscopic View. While Peyer's
patches are present, there is no stenosis,
ulceration, or cobblestoning.

Figure 6C. Noncaseating
Granuloma in Colon. Original
magnification  100x, hematoxylin
and eosin. A well-defined cluster of
epithelioid histocytes is present in
the lamina propria. Note that Pefer's
granuloma is unassociated with crypt
inflammation.

Figure 6D. Chronic Severely
Active lleitis. Original magnification
100x, hematoxylin and eosin. The
significant villous afrophy is sufficient for
the diagnosis of chronicileitis. Also, there
is significant neutrophilic inflammation
in the epithelium with a fragment of
fibrinopurulent exudate in the upper left
of the photograph. The fibrinopurulent
exudate is consistent with ulceration.

Figure 6E. Chronic Mildly Active lleitis. Original
magnification 100x, hematoxylin and eosin. This ileal biopsy shows
chronic changes, as evidenced by the marked villous atrophy and the
presence of pyloric gland metaplosia (arrow). Rare neutrophils are
present in the epithelium.

(Photos courtesy of Athos Bousvaros, MD, MPH and Jeffrey Goldsmith, MD)




(ase 2 Summary: Peter

Because of the question of ileal inflammation seen on biopsy, you
review hoth your colonoscopy report and the upper gastrointestinal/
SBFT series. The ileum and ileocecal valve were macroscopically normal,
with no gross ulceration, inflammation, or narrowing (Figure 6A).

Upon direct second review of the histology with the pathologist, the
microscopic ileifis noted was confined to the presence of a few neutrophils overlying a Peyer's
paich (Figure 6B).

No ulceration or granulomas were seen fo suggest Crohn’s ileocolitis (Figures 6C-6E). You
therefore decide fo dassify this patient as having UCinstead of Crohn's colitis.

(ase 3 Presentation: Approach to a Patient With IBD-Unclassified
(“Indeterminate Colitis")

Kyle, a 16-year-old male, is referred to you for a second opinion
regarding his diagnosis. Kyle has refractory colitis that has not responded
to medical freatment with prednisone and 6-mercaptopurine.

When you review his initial evaluation, you note that he had a left-sided
colitis. He has a normal ascending and transverse colon. However, he
also had a few tiny ulcers in the terminal ileum. No granulomas were seen.

You obtain an IBD serologic panel, which demonstrates a positive perinuclear anfineutrophil
cytoplasmic antibody and a negative anti-Saccharomyces cerevisiae antibody. You are unsure
of his diagnosis.

“Indeterminate Colitis” Is Now (alled “IBD-Undlassified"

The lack of consensus criteria for IBD disease types is most evident in cases of IBD-unclassified,
also known as indeterminate colitis.?242* The term “indeterminate colitis” has been used for
more than 25 years fo describe a group of patients with IBD limited to the colon who have features
that make distinguishing between (D and UC difficult.’ Originally, the term “indeterminate colitis”
was proposed by pathologists for colectomy specimens, usually from patients with severe colitis,
showing overlapping features of UC and CD. Later, the meaning of indeterminate colitis evolved fo
describe patients displaying no dear dlinical, endoscopic, histologic, and other features to justify a
diagnosis of either UC or (D.* Currently, the preferred term is “IBD-unclassified.”

Epidemiologic studies of children have reported that the prevalence of IBD-unclassified ranges from
4% 10 30%.2464' The wide range in prevalence suggests that previous studies are likely describing
different patient populations with IBD-unclassified, mainly due to interobserver variation and a
lack of exact criteria for diagnosing the disease.>* Because its definition is imprecise, a diagnosis
of IBD-unclassified may reflect a dinician’s diagnostic uncertainty rather than dlinical data. In
addition to the uncertainty many clinicians face regarding the diagnosis of IBD-unclassified, there
may be considerable variation in how pathologists inferpret colonic biopsies.?

Implications of Pediatric IBD-Unclassified Patients

The Montreal Working Group has recently proposed for the replacement of the term “indeterminate
colitis” with the more accurate term “IBD-unclassified.”"® The dlinical course of IBD-unclassified
has not been well defined in children.2’ It remains unknown whether IBD-unclassified patients
have different long-term outcomes compared to UC patients, whether they face increased risks of
pouchitis after surgery, or how many of them develop features of (D.?

Some patients with [BD-unclassified evolve to a definite diagnosis of UC or (D on follow-up.® A
prospective longitudinal study conducted by Joossens and colleagues in 2002 tracked 97 patients
with IBD-unclassified.” A total of 32% of the patients with an initial diagnosis of IBD-unclassified
and positive serology testing were ultimately reclassified as having either UC or (D (mean
disease duration: 6 years). Therefore, longitudinal follow-up and repeat endoscopic and histologic

evaluation of the patient with IBD-unclussified is prudent before making major therapeutic
decisions (eg, prescribing infliximab, recommending surgery).

In patients with IBD-unclassified, a number of diagnostic modalities exist to help clinicians further
characterize the disease. Of these, perhaps the best studied are serologies. A commercially-
available panel of 7 antibodies has a high sensitivity for IBD.*” Of these antibodies, the
anti-Saccharomyces cerevisiae is thought to be highly specific for CD. If this antibody is positive in
a patient with [BD-unclassified, clinicians should suspect (D. Other modalities that may have utility
include video capsule endoscopy and abdominal MRI.% However, it is unclear how useful these
tests are in allowing the clinician to reclassify the patient with IBD-undlassified.

Even if the definition of IBD-unclassified was standardized, patients diagnosed with IBD-
undlassified may actually be a heterogeneous subset of IBD.*' Some may have colitis that cannot be
subclassified into UC or CD despite thorough investigations by an IBD specialist. Others designated
as IBD-unclassified may have UC or (D if investigated by a more knowledgeable clinician. While
IBD-unclassified should be considered an interim diagnosis in children with IBD, some patients
may remain “indeterminate” despite serial diagnostic procedures and the availability of serologic
testing.”

Toward a More Precise Definition of IBD-Unclassified
In order fo better understand IBD-unclassified, the NASPGHAN Working Group suggests that the
following features may be used to characterize a patient as 1BD-undlossified®:

Colitis with an endoscopically and histologically normal rectum (absolute rectal sparing)
Mild ileitis with features atypical for backwash (e, ileal aphthae)

Microscopic ileitis seen in patients with colitis limited to the left colon

Severe focal gastritis

Pancolitis with anal fissures or tags

Colitis with growth failure

The NASPGHAN Working Group also suggests that clinicians clearly document in the medical
record the precise dlinical data that prompted them to diagnose IBD-unclassified.’ In follow-up
studies, if these features resolve, clinicians may elect to change the patient’s diagnosis from IBD-
unclassified to either CD or UC.

(ase 3 Summary: Kyle

As in Case 2, the gasiroenterologist carefully reviewed the endoscopic
and histologic features with his pathologist a second fime. The endoscopic
report demonstrated granularity, friability, and loss of vascular pattern
extending from the mid-descending colon to the rectum. The histology
was consistent with chronic colitis, but no granulomas were seen. The
right colon and transverse colon appeared normal.

Though the ileum was widely patent, small ileal aphthae were visible; ileal biopsy confirmed
the ulceration, but no granulomas were seen. The left-sided colonic disease without granulomas
suggested left-sided UC, but the tiny ileal ulcers raised the question of CD.

Based on the ileal findings in a patient with left-sided colitis, the patient was given a diagnosis
of “IBD-unclassified.” The patient was started on infliximab therapy, and a plan was made for
follow-up colonoscopy in 6 months to iry to establish a more definitive diagnosis of (D or UC.

Summary

The challenges of correctly classifying and diagnosing pediatric IBD diseases are apparent, as
is the clinical importance of doing so. An accurate diagnosis enables clinicians fo clearly discuss
diagnosis and treatment options with patients and their families. Beyond its implications for
therapy, a clearly defined diagnosis is crucial to the conduct of epidemiologic studies and clinical
trials. Widely agreed-upon consensus terminology enables clinicians to “talk the same language.”
We hope this monograph clarifies some of the confusing aspects of pediatric IBD diagnosis and
will be useful in evaluating children with suspected 1BD.

Thank you for participating in this activity.
To take the posttest and evaluation and receive credit, please go to: http://www.gotomylist.com/evaluator/evaluation_start.cfm?pk_event=271
or review page 2 under “How to Receive (ME Credit” for further details.
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