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Abstract Inflammatory bowel diseases are chronic disor-
ders of the gastrointestinal tract that include Crohn’s dis-
ease (CD), ulcerative colitis (UC) and inflammatory bowel
disease-unclassified (IBDU). The latter defines a subgroup
of patients with clinical and endoscopic evidence of
chronic colitis, without specific features of either CD or
UC. These patients will possibly be re-classified as having
UC or CD during the follow-up, although a significant
percentage of them will keep the diagnosis of IBDU. IBDU
is the rarest subtype of IBD, both in children and in adults,
although it is twice as common among the pediatric pop-
ulation, especially in the younger ages. The diagnosis can
only be made after a comprehensive diagnostic work-up,
combining clinical history, physical and laboratory exam-
ination, upper and lower gastrointestinal endoscopy, with
histology and imaging of the small bowel. The therapeutic
strategy is borrowed from that of UC and CD, although
recent data suggest that IBDU has a lower therapeutic
burden with a generally mild disease course and a good
response to mesalamine. Since there are only few published
data on pediatric IBDU, and no guidelines on its man-
agement are available, this review aims at summarizing the
most recent evidence for the diagnostic work-up with a
specific focus on medical and surgical options in the
treatment of IBDU.
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Key Points

Inflammatory bowel disease-unclassified (IBDU) is a
chronic disorder belonging to the inflammatory
bowel diseases, characterized by an isolated colitis
with no specific features of Crohn’s disease and
ulcerative colitis.

The diagnosis is based on a comprehensive
diagnostic work-up, including evaluation of the
upper and lower gastrointestinal tract.

Based on the limited data available, IBDU seems to
have a mild disease course, with a high response rate
to mesalamine. Nevertheless, given the risk of
misclassification, extreme caution must be taken
when surgery is advised as a possible therapeutic
option.

1 Introduction

Inflammatory bowel diseases (IBDs) are chronic, relapsing,
multifactorial disorders of the gastrointestinal tract, con-
ventionally divided into three subtypes: Crohn’s disease
(CD), ulcerative colitis (UC), and inflammatory bowel
disease-unclassified (IBDU). The lattermost was intro-
duced after the Montreal working group in 2005 and refers
to patients with clinical and endoscopic evidence of IBD
affecting the colon, without small bowel involvement, for
whom a definitive diagnosis of either CD or UC is not
possible [1]. The same working group reserved the original
definition of indeterminate colitis (IC) by Ashley Price for
those cases showing overlapping macroscopic and micro-
scopic features of CD and UC in surgical specimens [1].

A\ Adis


http://orcid.org/0000-0001-7404-4004
http://crossmark.crossref.org/dialog/?doi=10.1007/s40272-017-0213-9&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s40272-017-0213-9&amp;domain=pdf

114

G. D’ Arcangelo, M. Aloi

In children, the high frequency of atypical phenotypes of
UG, like rectal sparing, backwash ileitis, skip lesions, cecal
patch and gastric erosions [2], makes the diagnosis of an
isolated colitis with no specific histological findings often
challenging. Specifically, backwash ileitis, defined as the
extension of macroscopic or histologic inflammation from
the cecum to the most distal ileum, is a relatively common
finding in pediatric UC, with a reported prevalence of
6-22% among patients with pancolitis [2]. Studies
including patients with IBDU are mostly small and retro-
spective, and are unable to provide treatment conclusions
[3]. This is related to the frequent exclusion of patients
with IBDU from clinical trials due to both its relative
rareness, and to previous uncertainties over its exact defi-
nition. The recently revised Porto criteria for IBD have
added a specific indication for the diagnosis of IBDU in
children [4], but there are no current available treatment
guidelines for its management and it is debated whether
clinicians should follow guidelines for CD or UC when
treating IBDU patients [5, 6].

Thus, the aim of this article is to provide notes for
clinical, pharmacological, and surgical management of
IBDU as drawn from the most recent evidence, providing a
diagnostic workup and suggesting a therapeutic algorithm.

2 Epidemiology

IBDU is the rarest subtype of IBD, both in children and in
adults, although it is twice as common among the pediatric
population. According to a recent meta-analysis, its
prevalence at diagnosis is 13% in children (<18 years) and
6% in adults [7]. A recent study from the EUROKIDS
registry by the Porto IBD working group of ESPGHAN
(European Society for Paediatric Gastroenterology Hepa-
tology and Nutrition) reported an initial diagnosis of IBDU
in 265 of 3461 children with IBD (7.7%); interestingly,
only half of them (48%) had undergone complete diag-
nostic workup [8]. This percentage reduced to 5.6% at the
end of a 5-year follow-up, closer to the incidence rate
described in other European cohorts [9—11]. Previous ret-
rospective studies reported even higher rates of pediatric
IBDU at diagnosis (up to 30%); one third of them were
reclassified as UC or CD at follow-up [12].

The frequency of IBDU seems to be higher in younger
age groups with a direct relationship between age and
frequency of IBDU [8, 10, 12-16]. The same study from
the EUROKIDS registry showed a significant correlation
between the diagnosis of IBDU and lower median age;
moreover, 34% of the children diagnosed with IBDU were
younger than 10 years, whereas a lower proportion was
observed among children diagnosed with CD and UC (19
and 26%, respectively) [8]. Similar results have been

A\ Adis

extrapolated from a large cohort of Italian children with
IBD reporting an initial diagnosis of IBDU in 37 (7%) out
of 506 patients, rising to 22% among children diagnosed
under 5 years of age [13]. These results are in line with
data from a large North American registry [10]. Very
recently, a retrospective study of 62 patients with very-
early-onset disease (before 2 years of age) reported a
diagnosis of IBDU in 44 cases (71%) [14].

The atypical phenotype of pediatric IBD, along with the
high rate of isolated colitis in early-onset disease [13-16],
can partly explain the high frequency of IBDU in children.
Moreover, an incomplete diagnostic workup (no evaluation
of the small bowel and of the terminal ileum, no or
incomplete esophagogastroduodenoscopy (EGD), or a
combination of these) seems to occur more frequently
among children diagnosed with IBDU compared with CD
and UC cases [8]. The initial lack of diagnostic criteria and
reevaluation during follow-up may possibly account for the
initial higher rate of pediatric IBDU and its subsequent
decline at the time of follow up [8, 16, 17]. Nevertheless,
while reclassification occurs in about 80% of adults origi-
nally labeled as IBDU [18], approximately two thirds of
children keep this diagnosis during the follow-up, partic-
ularly among younger age groups [8, 12, 16, 17].

No significant correlation with the duration of symptoms
prior to the diagnosis has been reported, although a few
studies showed a longer interval between onset of symp-
toms and diagnosis of CD and IBDU compared with UC
[10].

3 Diagnosis

The diagnostic challenge in pediatric IBD occurs when an
isolated colitis, without specific histological features (e.g.,
granulomas, transmural inflammation), is found at endo-
scopy. Plus, as already mentioned, pediatric IBD often
presents with atypical features, making it difficult to dis-
tinguish between CD and UC, with a high risk of mis-
classification [4]. For instance, data from a large cohort of
children originally diagnosed with UC and undergoing ileal
pouch-anal anastomosis (IPAA) reported 14% of partici-
pants were reclassified as having CD after a 5-year follow-
up [19]. Therefore, a complete diagnostic workup is
required and, as stated by the recently revised Porto cri-
teria, should be based on a combination of clinical history,
physical and laboratory examination, endoscopy (EGD and
ileocolonoscopy) with histological examination of all
visualized bowel sections, and imaging of the small bowel.
The latter can be deferred only after a diagnosis of typical
UC is made [4]. The diagnostic workup in children and
adolescents for the diagnosis of IBDU is presented in
Fig. 1.
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3.1 Symptoms and Signs

Clinical features are not useful for the diagnosis of IBDU.
Bloody diarrhea with nocturnal defecation and abdominal
pain (with eventually rectal urgency and tenesmus in case
of rectal involvement) are the classic symptoms of a left-
sided or extensive colitis, non-specific to any of the forms
of chronic colitis [18]. Growth impairment is not typical of
UC, while it is more commonly reported in patients ini-
tially classified as UC or IBDU and who are re-diagnosed
as CD during follow-up [20].

No difference in the rate of positive family history has
been reported between IBDU, UC, and CD patients (overall
rate 11.1%, range 11.4-9.9%) in the EUROKIDS cohort
[8]. Nevertheless, since genetic/environmental influences
have been proven to be stronger in CD than in UC [21], a
positive familial history, especially for CD, might represent
a useful clue to take into account when addressing the final
diagnosis in patients displaying IBD colitis and no specific
findings.

3.2 Endoscopic and Histological Features

Upper gastrointestinal (GI) endoscopy and Ileo-
colonoscopy with biopsies taken from each segment should

be performed in all patients with a chronic colitis. The
macroscopic and histopathological definition of IBDU is
not a ‘positive’ diagnosis but relies on the absence of a
clear diagnostic pattern unequivocally suggestive of either
CD or UC.

The Porto criteria provide some elements that can help
exclude a diagnosis of UC in the presence of an untreated
colitis at endoscopy, and lead to a diagnosis of CD (gran-
ulomas, deep serpentine ulcerations, cobblestoning or
stenosis, perianal skin tags, evidence of significant small
bowel inflammation, ileal inflammation with a normal
cecum) or IBDU. The latter should be diagnosed when at
least one of the elements (which rarely appear in UC)
illustrated in Table 1 is present. Pediatric IBDU, as well as
UC, commonly presents as an extensive disease, with
pancolitis and extensive colitis frequently described
[8, 10, 22]. Upper GI involvement is reported in up to one
third of IBDU patients, especially in those with pancolitis
[8]. There is no histological typical feature of IBDU, whose
diagnosis is based on the absence of specific findings of
both UC and CD [4, 18].

Repeated investigations, both by endoscopy and
imaging, should be performed at follow-up, possibly
allowing a change of the initial diagnosis of IBDU to
either UC or CD [8].

Differential diagnsosis: infections,

PANCA etc.), fecal calprotectin, stool cultures

Physical examination, laboratory tests (complete blood count, inflammatory markers ESR, CRP),
nutritional laboratory tests (albumin, total protein, iron panel, etc), serological tests (ASCA, > immunodeficiency disorders, theumatoid

allergic disorders, primary

arthritis, vasculitis, chronic enteropathy,

\ 4

lymphoma. ..

ENDOSCOPY
(EGD and ileocolonoscopy with histology)

- TYPICAL UC

(consider SB imaging)

Atypical UC*/
CD/IBDU/
Negative

v

SMALL-BOWEL IMAGING
(MRE/NVCE**)

Negative

IBDU

Confirm
ucC

Fig. 1 The diagnostic workup in children and adolescents for the
diagnosis of IBDU. ASCA anti-Saccharomyces cerevisiae antibody,
CD Crohn’s disease, CRP C-reactive protein, EGD esophagogastro-
duodenoscopy, ESR erythrocyte sedimentation rate, /[BDU inflamma-
tory bowel disease-unclassified, AMRE magnetic resonance

SICUS
(based on local expertise)

*Rectal sparing, Cecal patch, UGI, backwash ileitis
**Negative MRE and no SB obstruction

enterography, pANCA perinuclear antineutrophil cytoplasmic anti-
body, SB small bowel, SICUS small intestine contrast ultrasonogra-
phy, UC ulcerative colitis, UGI upper gastrointestinal involvement,
WCE wireless capsule endoscopy
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IBDU

v
Mild to moderate
| |

\ 4
| Oral 5-ASA +/- topical 5-ASA |

No response

v
Oral 5-ASA + oral CS (Prednisone 1-2 mg/kg/die max
40 mg/die or Beclomethasone dipropionate S mg/day )

No response
v

| AZA (1-2.5 mg/kg/die) or 6-MP (0.75-1.5 mg/kg/die) |

No response

v
| IFX (5 mg/kg/dose) |

v

| Severe |

| oral CS (Prednisone 1-2 mg/kg/die max 40 mg/die) +- oral 5-ASA |

No response
A\ 4
| IV CS (Methyliprednisolone 1-2 mg/kg/die max 40 mg/die ) ]
Response (based on
disease course and
severity)
AZA (1-2.5 mg/kg/die) or 6- IFX (5 mg/kg/dose) |
MP (0.75-1.5 mg/kg/die)
Noresponse
v
Colectomy

Fig. 2 Suggested therapeutic algorithm for children with IBDU. 5-ASA 5-aminosalicyclic acid, 6-MP 6-mercaptopurine, AZA azathioprine, CS
corticosteroid, /BDU inflammatory bowel disease-unclassified, /FX infliximab, IV intravenous

Table 1 Diagnostic features of IBDU in a child with isolated colitis at diagnosis (adapted from ESPGHAN Revised Porto Criteria for the
Diagnosis of Inflammatory Bowel Disease in Children and Adolescents) [4]

Macroscopic and microscopic rectal sparing or transmural inflammation (not severe colitis) in presence of all other characteristics consistent

with UC

Significant growth delay (height velocity <2 SDS) not explained by other causes

Duodenal or esophageal ulcers or multiple aphthous ulcerations in the stomach, not explained by other causes (e.g., Helicobacter pylori,

NSAIDs and celiac disease)
Positive ASCA and negative pANCA serologic profile

Reverse gradient of mucosal inflammation (proximal > distal)

ASCA anti-Saccharomyces cerevisiae antibody, /BDU inflammatory bowel disease-unclassified, NSAIDs nonsteroidal anti-inflammatory drugs,
PANCA perinuclear antineutrophil cytoplasmic antibody, SDS standard deviation score, UC ulcerative colitis

3.3 Imaging, Biomarkers, and Genetics
3.3.1 Imaging

An accurate visualization of the small bowel, to detect any
involvement that could lead to a different diagnosis, is
recommended in all cases of IBDU [4]. According to the
Porto IBD guidelines for the diagnosis of CD [4], magnetic
resonance elastography (MRE) is the recommended diag-
nostic imaging modality for small bowel visualization,
although a validation-based scoring system is not currently
available for children [23, 24].

3.3.2 Biomarkers

Neither the acute phase C-reactive protein nor all the available
fecal biomarkers (fecal calprotectin, lactoferrin) are useful for
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the differential diagnosis of subjects with IBD colitis [18].
Anti-Saccharomyces cerevisiae antibody (ASCA) and perin-
uclear antineutrophil cytoplasmic antibody (pANCA) are the
two most widely studied immunological biomarkers. As
shown by a meta-analysis of 60 studies (7860 IBD subjects
and 3748 controls), combinations of these antibodies can help
distinguish CD from UC with 40-50% sensitivity and 90%
specificity, although their performance drops significantly
when restricted to patients with colonic disease [25-29]. Very
limited data are available about the serological profile of
patients diagnosed with IBDU. In the largest cohort of IBDU
patients examined so far, aiming at exploring the diagnostic
utility of serological profile together with its ability to predict
long-term outcomes and change of diagnosis in these patients,
the most prevalent serologic profile was pANCA—/ASCA—
(41%), followed by pANCA+/ASCA— and pANCA—/
ASCA+ (34 and 17%, respectively). ASCA+/pANCA—
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profile, when present, was shown to have a high positive
predictive value (PPV) (96%) and a specificity of 83% in
differentiating IBDU from isolated Crohn’s colitis (CC).
However, due to its low prevalence, its negative predictive
value (NPV) dropped to 13%. A PPV of 94% was reported for
pANCA+/ASCA— profile in differentiating UC from IBDU
but, again, with low NPV (38%), sensitivity (65%), and
specificity (66%) [30]. The same pANCA—/ASCA— profile
was reported in 47 out of 97 (48.5%) adults with IBDU [31].

Serological markers may help predict a complicated dis-
ease behavior and the disease course in patients with IBDU
as well. A disease progression or a high risk of complication
after pouch surgery seems to be related to the presence of
multiple antibodies [32]. Conversely, ASCA and pANCA
seronegativity seems to predict the maintenance of a diag-
nosis of IBDU [30]. The adult study by Joossens et al. [31]
reported similar results: while the seronegative group kept
the diagnosis of IBDU in 85% of cases, among 26 IBDU
patients classified at the time of diagnosis as ASCA+/
pANCA—, eight were later diagnosed with CD and two with
UC; contrarily, patients with a ASCA—/pANCA+ profile
were more likely to be reclassified as UC [31].

No conclusive recommendation can be drawn from these
data and the suboptimal performance of all these marker
combinations hinders their contribution to clinical practice.

3.3.3 Genetics

It is beyond the objective of this review to detail the recent
advances in the genome-wide association studies (GWAS)
in IBD due to their still-limited use in clinical practice. The
number of confirmed IBD susceptibility loci has risen to
163, thus showing an important overlap in genetic risk
factors between CD an UC [25]. In 2008, von Stein et al.
identified a seven-gene panel with the ability to correctly
classify IBD in >92% of cases, identifying nine out of ten
changes in clinical diagnosis in a subset of 20 IBDU
patients [33]. These data have been confirmed [34] but also
refuted [35] in more recent studies and, although promis-
ing, are far from having an impact on disease management.

An integrated classification scheme involving clinical,
serological, and genetic markers that could help indicate
different IBD subtypes is warranted. Further prospective
analyses are needed to demonstrate whether a combination
of currently available serological and genetic markers might
help in predicting the course of patients with colonic IBDU.

4 Management
Consensus guidelines of the European Crohn’s Colitis

Organization (ECCO) and ESPGHAN have been recently
reviewed and they provide useful evidence-based

information on the medical management of pediatric CD
and UC [5, 6]. No such guidelines are currently available
for patients with IBDU and therefore their therapeutic
management is predominantly drawn from clinical expe-
rience. Very recently, treatment options and outcomes of
pediatric IBDU have been evaluated in a large cohort of
patients with a diagnosis of IBDU (260 children with
IBDU, 250 with CD and 287 with UC), showing a signif-
icantly lower treatment burden for patients with IBDU at
follow-up, compared with those with CD and partly UC
[22].

In the absence of specific IBDU treatment guidelines,
some recommendations could possibly be borrowed from
the strategies used to induce and maintain remission in UC
and isolated CC. A proposed therapeutic algorithm is
reported in Fig. 2.

4.1 Mesalamine

Oral 5-aminosalicyclic acid (5-ASA) is recommended as
the first-line induction and maintenance therapy (alone or
in combination with rectal therapy) for both adults and
children with mild to moderate UC [25]. Mesalamine was
the most common first-line treatment in patients with active
IBDU (88%) included in the ESPGHAN cohort, with most
of them maintaining remission at follow-up with this class
of drugs [22]. Based on the limited data available, 5-ASA
may be recommended as first-line therapy in children with
IBDU.

4.2 Exclusive Enteral Nutrition

Exclusive enteral nutrition (EEN) is the primary recom-
mended therapy for children with active CD but seems to
be ineffective in UC [5, 6]. There are controversial results
of its efficacy in isolated CC with only six studies (five on
children) analyzing these patients separately from those
with ileal disease, and none of them is conclusive [25].
There is no evidence supporting the use of EEN in treating
children with IBDU.

4.3 Corticosteroids

Pediatric treatment guidelines recommend corticosteroid
use for the induction of remission in mild to moderate UC
not responding to oral 5-ASA. They show a short-term
effectiveness, but long-term use is associated with signifi-
cant adverse effects. Lower corticosteroids use was repor-
ted for patients with IBDU compared with UC (59 vs 71%)
[22]; nevertheless, corticosteroids should be considered as
the first-line treatment option for children with an extensive
IBDU scarcely responsive to 5-ASA. Although there is no
data on the efficacy of oral prolonged-released
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beclomethasone dipropionate in IBDU, a very recent sys-
tematic review and meta-analysis on its efficacy in UC
showed superior efficacy versus oral 5-ASA in inducing
clinical improvement of mild-to-moderate UC with a
similar safety profile [36], suggesting a possible use in
patients with IBDU as well.

4.4 Immunomodulators

Acknowledging ‘mucosal healing’ as the ultimate goal of
IBD treatment and given the more aggressive nature of the
disease in the pediatric population, thiopurines, azathio-
prine/6-mercaptopurine (AZA/6MP), and methotrexate
have a leading role in the maintenance of remission of
pediatric IBD. Only sparse data on the efficacy of
immunomodulator therapy in IBDU are available. In 2008,
a pediatric study reported similar rates of AZA use in
children with IBDU, CD, and UC, with a delayed intro-
duction of the drug in IBDU patients and a higher average
use in isolated CC [37]. The 2016 study from the Porto IBD
Working Group reported a significantly higher rate of
immunomodulators, biologics, and surgery in CD com-
pared with IBDU [22]. Based on the current evidence, we
advise the introduction of AZA/6-MP in case of 5-ASA
failure (at maximal dose), steroid dependency, or resis-
tance. There is no convincing evidence for the regular use
of methotrexate in patients with IBDU [38].

4.5 Biologic Therapies

Anti-tumor necrosis factor alpha (anti-TNFo) agents are
effective therapies in the induction and maintenance of
remission of pediatric IBD [5, 6]. Data on infliximab efficacy
and safety in pediatric IBDU are limited, with few pediatric
and adult case series published so far (some referred to IC)
[39-42]. A 2003 open-label multicenter study reported lower
rates of response to infliximab in patients with IC than UC
(50 vs 89%). A 70% response rate to infliximab has been
reported in a retrospective study on patients with IC [41].

In the European pediatric population, patients with CD
received more biologics compared with those with IBDU
and UC (34 vs 12% with IBDU and 17% with UC),
whereas similar rates of biological therapy were found
between IBDU and UC [22]. No comparable data are
available for adalimumab.

4.6 Surgical Treatments

Medical therapy represents the first-line choice in the
management of IBDU. However, abdominal colectomy and
IPAA is performed in UC and IBDU as well. Indeed, while
it has already been demonstrated that patients with isolated
CC receiving IPAA have a much higher rate of pouch
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complications and pouch loss than patients with UC [43],
results on IPAA outcomes in IBDU patients suggest that
their functional outcome, pouch survival rates, and quality
of life are equivalent to patients with UC [19, 44]. In a
recent prospective study on 149 children and adult patients
with IBDU treated with IPAA, 22% were reclassified as
CD during a 3-year follow-up after ileostomy closure. This
rate increased to 32% in patients with a disease onset prior
to 18 years of age, and to 40% in those with a disease onset
between 18 and 20 years of age, allowing identification of
younger age at disease onset as the only clinical predictor
of the development of CD after an IPAA [19]. These data
underline the particular relevance of the differential diag-
nosis between UC and CD, and we strongly suggest caution
in surgically treating patients labeled as IBDU.

5 Outcomes and Conclusions

The high frequency of atypical features in pediatric IBD
makes the diagnosis of IBDU relatively common in this age
group. The few available data suggest that this IBD subtype
may deserve an individualized approach and patients should
be counseled on all the possible disease outcomes. More-
over, genetic, serologic, and clinical variables at the diag-
nosis could help in predicting the long-term evolution of the
disease. Although the current data suggest IBDU to have a
milder disease course with a lower medication burden than
the other IBD subtypes, the lack of prospective large studies
and robust evidence make the management of these patients
difficult, particularly in the long term. A complete diagnostic
work-up at follow-up should be performed in all patients in
order to ascertain the final diagnosis, regardless of the dis-
ease course. New widely recognized diagnostic criteria
specifically conceived for IBDU could help in identifying
subsequent patients to include in randomized control trials in
order to draw up validated guidelines for their management.
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