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17Differential Diagnosis of Inflammatory 
Bowel Disease

Raphael Enaud and Thierry Lamireau

A diagnosis of inflammatory bowel disease (IBD) is usually 
suspected in patients with chronic digestive symptoms, espe-
cially diarrhea (with or without blood in the stools), abdomi-
nal pain, and poor weight gain. Numerous other diseases can 
have similar symptoms. For some of them, laboratory inves-
tigations, endoscopic and even histological features may be 
difficult to distinguish from those of ulcerative colitis (UC) 
or Crohn disease (CD).

In the short term, the most important challenge is to rule 
out an infectious disease. In the long term, the differential 
diagnosis with other chronic diseases, such as eosinophilic 
gastroenteropathy, vasculitis, lymphoma, or immunodefi-
ciency syndromes, may cause some diagnostic difficulties.

In some cases, the possibility of IBD, mostly CD, is con-
sidered in a child presenting with abdominal mass, isolated 
esophagogastroduodenal, or perineal involvement.

 Acute Onset Diarrhea

In 10 to 20% of adults with IBD, patients present with appar-
ently transient diarrhea, abdominal cramps, and low-grade 
fever [1]. In this acute onset disease, the diagnoses to be con-
sidered are mostly intestinal infection, food allergy, and 
acute appendicitis.

 Intestinal Infection

In the case of acute diarrhea, patients are thought to have 
viral gastroenteritis particularly if they appear to recover 
promptly. However, prolonged diarrhea, right lower quadrant 
tenderness, or a slow recovery should alert the physician to 
the possibility of early IBD. A bacterial or parasitic infec-

tion of the intestine can also be responsible for prolonged 
symptoms. Stool sample should, therefore, be collected for 
culture and toxin assays that can identify one of the numer-
ous pathogens responsible for intestinal infection 
(Table 17.1). In the last years, development of multiplex gas-
trointestinal pathogen panel tests allows to simultaneously 
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Table 17.1 Laboratory tests used to detect enteropathogens

Laboratory test Organism suggested or identified
Microscopic stool examination
•  Fecal leukocytes Invasive or cytotoxin-producing 

bacteria
•  Trophozoites, cysts, 

oocysts, or spores
Giardia lamblia, Entameoba 
histolytica, Schistosoma mansoni

•  Spiral or S-shaped 
gram-negative bacilli

Campylobacter

Stool culture
•  Standard Escherichia coli, Shigella, 

Salmonella, Campylobacter, 
Yersinia

•  Specific selective medium Clostridium difficile, E coli 
O157:H7

   (to be specified to the 
laboratory)

Aeromonas, Plesiomonas 
shigelloïdes, Klebsiella oxytoca, 
Vibrio parahemolyticus

Stool cytotoxicity assay Clostridium difficile (A or B toxin)
Stool Multiplex 
gastrointestinal pathogen 
panel tests (PCR)

Shigella, Salmonella, 
Campylobacter, Yersinia, E coli, 
Klebsiella oxytoca, Clostridium 
difficile
Adenovirus, Astrovirus, Norovirus, 
Rotavirus, Sapovirus
Cryptosporidium, Cyclospora, 
Entameoba histolytica, Giardia 
lamblia

Culture of colonic biopsy 
sample

Shigella, Salmonella, 
Campylobacter, Yersinia, Klebsiella 
oxytoca, E coli O157:H7

PCR on colonic biopsy 
sample

Mycobacterium tuberculosis, 
Yersinia Adenovirus, 
Cytomegalovirus

Circulating antibodies Shigella, Salmonella, 
Campylobacter, Yersinia, 
Entameoba histolytica
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identify common bacterial, viral and parasitic pathogens 
using molecular testing, with 100% sensitivity and 100% 
negative predictive value [2]. However, these tests also gen-
erate considerable additional positive results of uncertain 
clinical importance [3]. According to the age of the patient, 
the severity of symptoms and the type of bacteria, an appro-
priate antibiotic treatment may then be initiated. When no 
pathogen is present in the stools, imaging such as an abdomi-
nal ultrasound is usually performed. It can show enlarged 
mesenteric lymph nodes and thickening of the colonic and/or 
ileal wall, but these findings can be seen in infectious dis-
eases as well as in IBD. In this setting, colonoscopy is useful, 
enabling the visualization of colonic lesions and collection 
of biopsy samples for histology and culture. The endoscopist 
should describe the lesions precisely without directly stating 
a final diagnosis of IBD. Besides Clostridium difficile, which 
is responsible for the typical pseudomembranous colitis, 
infection with numerous bacteria or parasites may lead to 
colonic lesions that can be very similar to those of UC or CD 
[4] (Table 17.2). Moreover, bacterial overgrowth or intestinal 
infection is part of initial manifestations in 10–20% cases of 
IBD. When symptoms are severe, it may be justified to pro-
pose a short-course empiric treatment with broad-spectrum 
antibiotics active against enteric pathogens (e.g., ceftriaxone 
or ciprofloxacin—usually after 15  years of age, and 
metronidazole).

If laboratory tests and evolution of symptoms do not con-
firm the hypothesis of infection, the diagnosis can be changed 
to IBD based on histological findings. Acute inflammatory 
changes of cryptitis, and crypt abscesses with neutrophilic 
infiltration, are not specific and are seen in both entities. The 

more discriminatory findings in favor of a first manifestation 
of IBD are the presence of glandular bifurcations and 
 distortions, an infiltration of the mucosa with plasmocytes, 
and the presence of granulomata [5, 6]. However, these find-
ings are rarely seen when endoscopy is performed at an early 
stage, and acute episodes of colitis may remain initially 
unclassified. Half of these patients will relapse in the follow-
ing 3 years, leading to a diagnosis of IBD, usually UC [7]. 
When the diagnosis is uncertain, one should avoid starting 
long- lasting anti-inflammatory/immunosuppressive treat-
ment and be cautious when giving information to the 
family.

 Food Allergy

Food proteins, usually milk or soy, may produce an allergic 
colitis which is typically encountered in infants under the 
age of 2 with a family history of atopy [8–10]. 
Rectosigmoidoscopy usually shows mucosal erythema and 
nodularity [11], but lesions may include aphthous ulcerations 
that mimic CD. The diagnosis of allergy is suspected if an 
eosinophilic infiltration of the mucosa is present on histol-
ogy [12]. Allergy skin tests using a panel of the main aller-
gens responsible for food allergy in children can be used to 
direct the exclusion of the offending protein. A rapid disap-
pearance of symptoms will then confirm the diagnosis [12].

 Acute Appendicitis

Acute appendicitis may cause some diarrhea, associated with 
the classic right lower quadrant pain and tenderness. If clini-
cally warranted, then this diagnosis may be confirmed by 
ultrasound examination and/or computed tomography of the 
abdomen. In some rare cases, CD is discovered because of 
ileal involvement during operation [13, 14] or at the histo-
logical examination of the appendix [15, 16]. One should be 
aware of the possibility of CD in cases of ileitis associated to 
appendicitis because appendicectomy may lead to complica-
tions such as fistula, abscess, and peritonitis.

 Chronic or Recurrent Intestinal Symptoms

Chronic or recurrent intestinal symptoms represent the most 
frequent presentation of IBD in the pediatric population and 
include symptoms such as abdominal pain and diarrhea last-
ing up to several months or years, especially in CD.  This 
long delay until the diagnosis may be explained by the fre-
quency in the general population of these non-specific symp-
toms, as up to 10% of children between 7 and 11 years old 
seek medical attention for recurrent abdominal pain [17]. A 

Table 17.2 Main infectious agents responsible for IBD-like lesions 
during endoscopy

Microorganism
Possible Ileal 
involvement

Crohn-like 
aspect

UC-like 
aspect

Aeromonas N + ++
Campylobacter Y ++ +
Clostridium difficile N + +
Eschericchia coli N + +
Klebsiella oxytoca N + +
Mycobacterium 
tuberculosis

Y +++ +

Plesiomonas 
shigelloides

N + +++

Salmonella enteritidis Y + ++
Shigella dysenteriae Y + +++
Vibrio 
parahemolyticus

N + +

Yersinia 
enterocolitica

Y +++ +

Entamoeba 
histolytica

N + +++

Cytomegalovirus Y + +++

N = no; Y = yes
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periumbilical location of pain is typical in functional abdom-
inal pain, but it is also present in most children with IBD. In 
patients with uncomplicated abdominal pain, constipation, 
lactose intolerance, peptic disease, food allergy, pathology of 
the urinary tract, or psychosocial causes should be consid-
ered and eliminated. The presence of fever, anorexia, weight 
loss or growth disturbance, perineal involvement, or blood in 
the stools suggests the possibility of IBD.  This suspicion 
should be strengthened by laboratory investigations showing 
anemia and increased inflammatory markers (C-reactive pro-
tein, erythrocyte sedimentation rate), ultrasound examina-
tion of the abdomen showing a thickening of the intestinal 
wall, and/or elevated fecal calprotectin [18]. However, these 
features are not specific to IBD and further investigations are 
useful to eliminate other diseases (Table 17.3).

 Intestinal Infection

Even in case of chronic digestive manifestations, an infec-
tious etiology remains the most frequent differential diagno-
sis to be considered [4, 19]. It is, therefore, important to 
collect stools for bacterial and parasitic pathogens at the ini-
tial evaluation of a patient with suspected IBD. Contrary to 
acute presentation, an anti-microbial treatment is generally 
not considered until laboratory tests have confirmed a spe-

cific infectious disease. Depending on the pathogen, the part 
of the gut involved and the symptoms may vary, leading to 
consideration of either CD or UC (Table 17.2).

Infection with Yersinia enterocolitica is usually associ-
ated with a mild illness in children [20] but subacute and 
chronic ileitis or ileocolitis has been reported [20, 21] and 
may resemble CD [22]. This can also be associated with 
erythema nodosum and polyarthritis. Endoscopic features 
include aphthoid lesions of the cecum and ileum with round 
or oval elevations with ulcerations. Ulcers are mostly uni-
form in size and shape, in contrast to CD [23]. Histological 
findings of Yersinia infection are not pathognomonic and 
usually are only indicative of acute and/or chronic inflam-
mation. US examination or MRI show mucosal thickening 
and nodular pattern of the terminal ileum and colon that can 
mimic CD, but also enlarged mesenteric lymph nodes [24]. 
In contrast to CD, fistula formation and fibrotic stenosis are 
not observed. Stool or biopsy sample cultures may require a 
specific enrichment medium, are time consuming and not 
always positive. Identification and characterization of 
pathogenic Yersinia enterocolitica isolates by PCR in stools 
or in paraffin-embedded tissue block [25]. The diagnosis 
can also be made with the identification of serum antibodies 
(Western blot) against Yersinia outer protein antigens (YOP 
antigens), the concurrent presence of both IgG and IgA anti-
bodies indicating an ongoing infection [26]. Infection with 
enteropathogenic and enteroaggregative Escherichia coli 
(EPEC, EAEC) may be responsible for chronic diarrhea in 
children, especially when they live or travel in developing 
countries [27, 28].

Infection with Clostridum difficile leads to digestive dis-
ease ranging from self-limited diarrheal syndrome, to severe 
pseudomembranous colitis [29]. Sometimes, sustained 
symptoms lead to consideration of the possibility of IBD. 
Clostridum difficile infection must be sought in children 
receiving antibiotics, especially beta-lactams, although it 
may occur without prior antibiotic therapy. 
Rectosigmoidoscopy, performed with care and minimal 
insufflation, reveals the presence of typical yellow-white 
pseudomembranes in approximately one third of patients 
[29] and infection is confirmed by the presence of the toxin 
A or B in stool or by polymerase chain reaction. Nevertheless, 
Clostridium difficile infection can occasionally occur in 
patients with UC or CD, even without the use of antibiotics, 
and stool toxin positivity has been reported in 5 to 25% of 
IBD patients with relapse, mostly after antibiotic exposure 
[30, 31]. Reductions in gut microbial diversity as well as an 
increase in pro-inflammatory species have been identified in 
IBD patients, a dysbiosis that may play a role in increasing 
Clostridum difficile infection risk in IBD patients. Due to an 
overlap in symptomatology, diagnosis and treatment of 
Clostridum difficile infection are also challenging in the IBD 
population, and it is recommended that stool assay for 

Table 17.3 Useful investigations for differential diagnosis of IBD in 
children with chronic diarrhea

Blood Polynuclear count and morphologic features
Lymphocyte count
FACS enumeration of T and B lymphocytes
Serum electrophoresis
IgG, A, M
Total haemolytic complement
C3, C4 concentrations
Anti-Neutrophil Cytoplasm antibody
Anti-Saccharomyces Cervisea antibody
Anti-Transglutaminase antibody
Specific IgE against food allergens
Anti-bacteria antibody (Shigella, Salmonella, 
Campylobacter, Yersinia, Entameoba histolytica)

Stools Fecal leukocytes
Microscopic examination
Standard and specific medium culture
Clostridium difficile cytotoxin assay

Skin tests for Tuberculosis
Food allergens

Imaging of the 
abdomen

US examination

CT-scan or MRI
Endoscopy Oesogastroduodenoscopy

Biopsy for histology
Ileo-colonoscopy
Biopsy for histology, bacterial culture, PCR

17 Differential Diagnosis of Inflammatory Bowel Disease
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Clostridium difficile is obtained in children with IBD during 
acute relapses [32, 33].

Giardia intestinalis infection can be associated with 
chronic diarrhea, abdominal pain, and weight loss [34] which 
may occasionally lead one to consider the possibility of 
IBD.  Giardia is found in most countries in the world, the 
prevalence being highest in developing countries. 
Trophozoites or cysts of Giardia intestinalis can be found in 
fresh stool specimens, or rectal biopsies. In some cases, it 
may be necessary to examine duodenal aspirations or biop-
sies. Jejunal morphology may be normal, although partial or 
even total villous atrophy has been reported [35, 36]. Failure 
to eradicate giardiasis can be due to hypogammaglobinemia 
or deficit in secretory IgA.

Entamoeba histolytica infection occurs mostly in devel-
oping countries. Infection may be asymptomatic or lead to a 
dysenteric syndrome. Demonstration of Entamoeba histo-
lytica trophozoites and cysts in stools remains the mainstay 
of diagnosis. Chronic amoebic colitis could lead to clinical, 
radiologic, and endoscopic findings that can be indistin-
guishable from those of IBD [37, 38]. However, this differ-
entiation is important because amoebiasis can become 
fulminant if the patient is treated with immunosuppressive 
agents for a presumed IBD [39]. In these chronic manifesta-
tions, the parasite can be difficult to find in stools samples or 
in rectal biopsies, even using a concentration technique. The 
presence of high titers of antibodies in the serum may then be 
helpful in the diagnosis of chronic amoebiasis.

Intestinal tuberculosis accounts for 2% of tuberculosis 
worldwide and remains a challenging diagnosis in develop-
ing countries, because treatments used for CD may adversely 
affect tuberculosis [40]. Intestinal tuberculosis can affect any 
part of the intestine but more frequently involves the ileoce-
cal region, isolated colonic location being present in only 
10–25% of cases. Symptoms can be very similar to those of 
CD; these include diarrhea, abdominal pain, fever, weight 
loss, abdominal mass of the right iliac fossa, and even sup-
purative perineal lesions. The presence of intramural swell-
ing, mesenteric thickness, stricture or fistula on US 
examination, or MRI can be encountered in both diseases 
[41], although the absence or minimal asymmetric thicken-
ing of colonic wall and the presence of enlarged necrotic 
lymph nodes favor the diagnosis of tuberculosis [41–44]. 
Nodules, ulcers, and strictures can be seen at ileocolonos-
copy, or possibly at enteroscopy in the case of isolated jeju-
nal lesions [45–47], but these lesions can be indistinguishable 
from those of CD. Usually, intestinal tuberculosis has less 
than four segments involved, a patulous ileocecal valve, 
transverse ulcers (longitudinal in CD) and more scars [48]. 
The characteristics of histologic lesions may also be helpful, 
needing to perform multiple biopsies [49]: in tuberculosis, 
granulomata are typically bigger, often confluent, located 

beneath the ulcerations, and absent in non-inflamed mucosa, 
and half of them contain caseum. Tuberculin skin test is posi-
tive in only 70–80% of patients with intestinal tuberculosis. 
The diagnosis may be facilitated by the presence of active 
pulmonary tuberculosis (but this is present in only 20% of 
cases), ascites, or large lymphadenopathy on imaging [40, 
42]. Unfortunately, acido-alcoolo-resistant bacilli are very 
rarely present on direct examination of intestinal biopsies, 
and culture requires at least 4 weeks and is positive in only 
40% of cases. Tissue PCR assays for Mycobacterium tuber-
culosis on intestinal biopsies are faster and show an accuracy 
of more than 80% for the diagnosis of intestinal tuberculosis 
[50]. Amplification of insertion element IS6110 that is spe-
cific for M. tuberculosis, in the fecal samples [51] and the 
Quantiferon-TB gold, a blood test using an interferon-γ- 
release assay, look to be promising tools [52] but their diag-
nostic value for the diagnosis of intestinal tuberculosis 
remains to be evaluated. Combination of Interferon-gamma 
releasing assay and anti-Saccharomyces cerevisiae antibody 
has a high specificity for the diagnosis of ITB [53]. New pre-
diction models using of a CD prediction score combining 
colonoscopy, laboratory, and radiologic factors, can also be 
useful for calculating the probability of either CD or ITB at 
initial evaluation [54]. In cases of persistent doubt, empiric 
treatment with antituberculosis drugs has been proposed in 
countries where the prevalence of tuberculosis is high, recon-
sidering diagnosis of CD if the patient’s condition does not 
improve [55]. Nevertheless, this approach is not recom-
mended by others who advise to make every effort to reach 
an accurate diagnosis before starting specific therapy [42].

Primary intestinal infection with cytomegalovirus (CMV) 
can occur in immunocompromised children but is excep-
tional in immunocompetent children [56]. Endoscopy reveals 
ulcerative and hemorrhagic colitis, and histological exami-
nation of the biopsy will confirm the infection with CMV by 
finding typical intra-nuclear inclusions in the colonic 
mucosa, associated with immunostaining with a specific 
antibody. PCR of colonic tissue can also be used to detect 
viral DNA in the colon, although the significance of a posi-
tive result remains unclear in the absence of histological fea-
tures of CMV disease. CMV colitis is rare in CD or 
mild-moderate UC [57, 58]. In patients with severe and/or 
refractory UC, local reactivation of CMV can be detected in 
inflamed colonic tissue in about 30% of cases but does not 
influence the outcome in most studies [58]. Nevertheless, 
treatment with ganciclovir has allowed some patients with 
severe colitis to avoid colectomy despite poor response to 
conventional IBD therapies [59]. It is recommended to test 
for CMV reactivation via PCR and/or immunochemistry on 
colonic biopsies in patients with severe colitis refractory to 
immunosuppressive therapy and treat with ganciclovir when 
CMV is detected [33, 60, 61].

R. Enaud and T. Lamireau
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 Celiac Disease

Celiac disease is easily recognized in the classic mode of pre-
sentation of children who present with chronic diarrhea, 
anorexia, failure to thrive, and abdominal distension. 
Presentation is often less typical in older children who com-
plain of abdominal pain, chronic diarrhea, anorexia, short stat-
ure, or iron-resistant anemia—symptoms that may also 
suggest IBD. In this situation, laboratory investigations should 
include specific antibodies against tissue transglutaminase, 
endomysium, or deamidated gliadin peptides. If these antibod-
ies are positive, the diagnosis of celiac disease will be further 
confirmed by duodenal biopsy showing villous atrophy with 
increased number of intra-epithelial lymphocytes [62].

 Eosinophilic Gastroenteropathy

Eosinophilic gastroenteropathy is a rare condition character-
ized by infiltration of the gastrointestinal tract with eosino-
phils [63]. Most common symptoms are vomiting, abdominal 
pain, and growth failure. Diarrhea associated with rectal 
bleeding is present in 23% of cases, especially in infants, and 
symptoms of protein-losing enteropathy are present in 
33–100% of cases [64, 65]. Endoscopic examination may 
show nodularity, erythema, friability, erosions, and ulcer-
ations in the upper digestive tract and/or in the colon [11, 
66]. The diagnosis is strongly suggested by a context of food 
allergy or the association with hypereosinophilia in the 
blood, which is present in 70–100% of cases [65]. The pres-
ence of excessive eosinophils in the digestive mucosa will 
confirm the diagnosis although it may also be encountered in 
CD. Gastric biopsies may demonstrate eosinophilic gastro-
enteropathy more consistently, most patients having more 
than 10 eosinophils per high power field in the antral or duo-
denal mucosa [67]. Allergic skin tests or serum-specific IgE 
against main food allergens are useful to guide dietary rec-
ommendations [64].

 Primary or Acquired Immunodeficiency 
Diseases

The importance of the intestine as an immune barrier is high-
lighted by the proximity of gut-associated lymphoid tissue to 
the luminal surface of the gastrointestinal tract, an external 
environment which is rich in microbial pathogens and dietary 
antigens. Significant gastrointestinal disorders, leading to 
chronic diarrhea, malabsorption, and failure to thrive, are 
frequently present in primary [68] or acquired immunodefi-
ciency diseases [69]. In the recent years, advances in tech-
nology, such as whole-exome sequencing and targeted 
sequencing panels, allowed exploring young patients with 
IBD-like manifestations [70], and led to identify a significant 

number of monogenic diseases [71–73], affecting the epithe-
lial barrier, the inflammatory response, or the immune 
response (Table 17.4). These diseases should be sought after, 
especially in cases of very early (<6  years) or infantile 
(<2 years) onset symptoms, and often present with a distinct 
phenotype, i.e., indeterminate pancolitis or severe ulcerative 
or fistulizing perineal disease [70]. Although the frontier 
between these monogenic diseases (still currently being dis-
covered) and classic IBD is vague, the precise characteriza-
tion of the genetic defect is of importance because therapeutic 
options may be different in some cases, like bone marrow 
transplantation, for example. This emphasizes the impor-
tance of a close collaboration between pediatric gastroenter-
ologists, immunologists, and specialists in immunodeficiency 
syndromes for early efficient medical care and for active 
research to discover involved genes.

The most frequent manifestations of immunodeficiency 
syndromes are recurrent, persistent, and severe or unusual 
infections [74]. Disturbance of the immune system in the gut 
may also lead to auto-immune diseases, excessive produc-
tion of IgE, or malignancies [75, 76].

Immunodeficient patients may present with chronic non- 
specific enterocolitis, characterized at small bowel biopsy by 
subtotal villous atrophy with acute and chronic inflammatory 
cell infiltration of the lamina propria [77–79]. This chronic 
non-specific enteropathy is not responsive to a gluten-free 
diet and occurs in several immunodeficiency disorders, 
affecting humoral response (X-linked agammaglobulinemia, 
IgA deficiency, common variable immunodeficiency), T-cell 
function (Wiskott-Aldrich syndrome, Acquired Immuno 
Deficiency Syndrome), or both (combined immunodefi-
ciency). In some cases, strictures of the intestine may develop 
[77–79]. In these patients, it is important to rule out infection 
with opportunistic bacteria or parasites, and also with more 
common pathogens, such as rotavirus, adenovirus, and picor-
navirus [74]. In rare patients, the cause of the chronic entero-
colitis is a disease affecting the epithelial barrier (Table 17.4).

Enterocolitis that resembles CD is mostly associated with 
neutropenia or defects of phagocytic function. Patients with 
chronic granulomatous disease may present with chronic 
colitis, perirectal abscesses and fistulae, and antral narrowing 
[80, 81]. The similarity with CD also includes endoscopic 
appearance, radiographic abnormalities, and even histologic 
features showing granulomata and giant cells in the digestive 
mucosa. Nevertheless, a paucity of neutrophils, an increased 
number of eosinophils, eosinophilic crypt abscesses, pig-
mented macrophages, and nuclear debris suggest chronic 
granulomatous disease [82]. Patients with Leukocyte 
Adhesion Molecule Deficiency, a rare disorder of phagocytic 
function, also present with oral and perineal involvement 
that may be mistaken for CD. These manifestations include 
stomatitis with pharyngitis, gingivitis with peridontis, ischio-
rectal abcesses, and distal ileocolitis [83]. Other disorders of 
neutrophils, such as congenital neutropenia, glycogen stor-

17 Differential Diagnosis of Inflammatory Bowel Disease



222

Table 17.4 Gastrointestinal manifestations in genetic defects associated with immunodeficiency syndromes

Disease Gastrointestinal manifestations Gene
Epithelial barrier function defects
Dystrophic epidermolysis bullosa Moderate to severe colitis COL7A1
Kindler syndrome Haemorrhagic UC-like colitis FERMT1
X linked ectodermal dysplasia Atypical CD-like enterocolitis, villous atrophy and 

epithelial cell shedding
IKBKG

ADAM-17 deficiency First week of life non-bloody later bloody diarrhoea ADAM17
Familial diarrhea Partially neonatal onset of familial watery diarrhea. 

CD developed in adult age
GUCY2C

Neonatal inflammatory skin and bowel disease
TTC7A deficiency
Kindler syndrome
Epithelial NADPH oxidases defect

IBD-like enterocolitis
Colitis
Colitis
Colitis

EGFR
TTC7A
FERMT1
NOX1, DUOX2

Phagocyte defects bacterial killing
Chronic granulomatous disease Stomatitis, perineal absesses, IBD like enterocolitis CYBB, CYBA, NCF1, NCF2, 

NCF4, LACC1
Glycogen storage disease type 1b Perioral and perianal lesions, CD-like ileocolitis SLC37A4
Congenital neutropenia Stomatitis, CD-like colitis G6PC3
Leucocyte adhesion deficiency 1 Stomatitis, ileocolitis, perianal abscess, fistulas, 

CD-like colitis
ITGB2

Hyper- and autoinflammatory disorders
Mevalonate kinase deficiency IBD-like enterocolitis MVK

Phospholipase Cγ2 defects UC-like colitis PLCG2

Familial Mediterranean fever UC-like colitis MEFV
Familial haemophagocytic lymphohistiocytosis IBD-like enterocolitis STXBP2
X linked lymphoproliferative syndrome 2 CD-like enterocolitis, fistulising perianal disease XIAP
X linked lymphoproliferative syndrome 1 IBD-like enterocolitis, gastritis SH2D1A
Hermansky–Pudlak syndrome
Multisystem autoimmune disease

CD-like enterocolitis, perineal lesions HPS1, HPS4, HPS6
STAT3

B cell and antibody defects
Common variable immunodeficiency Persistent intestinal infections, food allergies, 

autoimmune diseases, malignancies (gastric cancer, 
lymphoma), CD-like colitis

ICOS, LRBA

Agammaglobulinaemia Persistent intestinal infections, gastritis, malignancies 
(gastric cancer, lymphoma), CD-like colitis

BTK, PIK3R1

Severe combined immunodeficiency Severe persistent opportunistic infections, IBD-like 
enterocolitis

ZAP70, RAG2, IL2RG, LIG4, 
ADA, CD3γ

IL-21 deficiency
Hyper-IgM syndrome

Severe early onset colitis
Oral ulcers, IBD-like

IL21
CD40LG, AICDA

Wiskott–Aldrich syndrome UC-like colitis WAS, WIPF1
Omenn syndrome Stomatitis, IBD-like enterocolitis DCLRE1C, DCLRE1X
Hyper IgE syndrome buccal granulomatous disease, UC-like colitis. DOCK8
Trichohepatoenteric syndrome Intractable diarrhoea, colitis SKIV2L, TTC37
Regulatory T cells defects
IPEX, IPEX-like
Autoimmune lymphoproliferative syndrome type 
5

Autoimmune enteropathy, colitis
Enteropathy

FOXP3, IL2RA, STAT1
CTLA4

CD122 deficiency
DEF6 deficiency
RIPK1
IL-10 signalling defects

Enteropathy
Enteropathy
IBD-like
Stomatits, perianal abscesses and fistula, CD-like 
ulcerative colitis.

IL2RB
DEF6
RIPK1
IL10RA, IL10RB, IL10

NOD2 signaling defects
Anhidrotic ectodermodysplasia

IBD
Colitis

NOD2, TRIM22
IKBKG

Gene names were used according to HUGO gene nomenclature
CD Crohn disease, IBD Inflammatory bowel disease, IPEX X linked immune dysregulation, polyendocrinopathy, enteropathy, UC Ulcerative 
colitis
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age disease type 1b, and the Hermansky–Pudlack syndrome 
[84], are responsible for CD-like enterocolitis. The same 
 presentation may be caused by T- or B-cell defects, IgA defi-
ciency, and acquired immunodeficiency syndrome [68, 85].

Severe ulcerative or fistulizing perineal disease occurring 
in a very young child is suggestive of IL-10-signaling path-
way defect [86–88] or X-linked lymphoproliferative syn-
drome 2 [89, 90] and may also be encountered in phagocytic 
defects or Hermansky–Pudlack syndrome.

Auto-immune enteropathy is characterized by severe per-
sistent diarrhea associated with circulating auto-antibody 
against gut epithelial cell and/or another auto-immune disor-
der [91, 92]. An additional consideration is X-linked familial 
disease which includes polyendocrinopathy (IPEX syn-
drome) [93–95]. Although the colon is frequently involved 
[93, 96, 97], the lesions are predominant in the small intes-
tine, with inflammatory cell infiltration of the mucosa, and 
subtotal or total villous atrophy [93, 94, 97], leading to secre-
tory, and protracted diarrhea in the first months of life [98, 
99]. Nevertheless, antibodies to colonic epithelial cells have 
been also found in patients with UC [100], and 10% of IBD 
patients suffer from one or more auto-immune diseases [101], 
leading to some diagnostic difficulties in the older child.

 Intestinal Neoplasm

Patients with intestinal lymphoma often present with chronic 
digestive symptoms, such as abdominal pain, distension, 
and/or diarrhea. Lesions are usually located in the small 
bowel although some cases may involve the colon [102, 
103]. Ultrasound examination shows a thickening of the 
intestinal wall, and/or narrowing of the lumen of the gut 
which can be very similar to CD [104]. Extent of the lesions 
is more precisely seen with a MRI of the abdomen, and upper 
digestive endoscopy and/or ileocolonoscopy are mandatory 
to provide histologic confirmation. Nevertheless, if the 
lesions are limited to part of the small intestine, the biopsy 
may require an enteroscopy or even a surgical procedure, by 
laparoscopy or laparotomy. Predisposing conditions for 
intestinal lymphoma in children include inherited or acquired 
immunodeficiency syndromes, immunosuppressive therapy, 
and Epstein-Barr Virus infection [105]. In developing coun-
tries, Mediterranean lymphoma is characterized by the pro-
liferation of IgA-secreting B lymphocytes. The diagnosis is 
usually suspected because of the presence of alpha heavy 
chain in the serum [106].

 Vasculitis Disorders

Henoch–Schoenlein purpura is a frequent vasculitis, involv-
ing the gut, skin, joints, and kidney. Diagnosis is easily made 

in a child presenting with typical skin purpura, but gastroin-
testinal symptoms, i.e., colicky abdominal pain and bleed-
ing, may precede the skin rash by a number of days. In some 
cases, isolated duodenojejunitis without purpura may occur 
[107], and terminal ileitis mimicking Crohn disease has been 
described [108, 109].

In other less frequent systemic vasculitides, such as poly-
arteritis nodosa [110, 111], Wegener granulomatosis [112], 
Behçet’s disease [113, 114], and lupus arteriosus [115], 
intestinal involvement can lead to chronic abdominal pain 
associated with bleeding. Endoscopic and histological find-
ings may be very similar to CD, even with the presence of 
granuloma. Extra-digestive manifestations, especially neuro-
logical, respiratory, renal, and cutaneous lesions suggest sys-
temic vasculitis [116] (Table  17.5). On the other hand, 
extra-intestinal vasculitis can complicate IBD, involving the 
retina, brain, skin, muscle, joints, and lung [117–122]. The 

Table 17.5 Extra-digestive manifestations and useful investigations 
for the diagnosis of systemic vasculitis in children with digestive symp-
toms resembling Crohn disease

Vasculitis
Extra-digestive 
manifestations Investigations

Periarteritis 
nodosa

Multiple neuritis Skin, muscle 
biopsy

Myositis Angiography
Arterial hypertension
Skin ulcerations and 
gangrene

Wegener 
granulomatosis

Epistaxis, sinusitis, otitis, 
hearing loss

Thoracic 
CT-scan

Stridor, hoarseness c-ANCA
Cough, wheezing, dyspnea, 
hemoptysis

Nasal mucosa 
biopsy

Necrotizing 
glomerulonephritis
Skin ulcerations and 
gangrene
Conjunctivitis, uveitis, optic 
neuritis
Pseudotumor cerebri

Behcet’s disease Serious buccal aphtous HLA-B5
Genital ulcers
Uveitis
Thrombophlebitis
Menigoencephalitis

Lupus arteriosus Typical facial erythema Antinuclear 
antibody

Myocarditis, pericarditis, 
endocarditis

Anti-DNA 
antibody

Pleuropneumonitis
Glomerulonephritis
Thrombophlebitis
Hemolytic anemia and 
thrombopenia
Keratoconjunctivitis, 
retinitis
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differentiation between primary systemic vasculitis and IBD 
can be clinically challenging but is important because their 
treatment and outcome are different [123]. The confirmation 
of the vasculitic process is more often evident on extra- 
intestinal biopsies (skin, muscle, kidney) than on intestinal 
biopsies and on angiography showing aneurysms and caliber 
variation of visceral arteries [110].

 Abdominal Mass

The discovery of an abdominal mass has been found to reveal 
ileocolic CD in some adults and children [124–126]. 
Ultrasound examination and MRI of the abdomen are first- 
line investigations which will exclude extra-digestive malig-
nant tumors, such as lymphoma, sarcoma, nephroblastoma, 
or neuroblastoma. When the mass is developed from the 
digestive tract, glandular lymphoma or adenocarcinoma of 
the colon, although rare in children, can be suspected [127–
129]. Radiologic findings may be very similar in some 
benign lesions, like leiomyoma, pseudoinflammatory tumor, 
or tuberculosis [130, 131]. Nevertheless, surgical explora-
tion is generally required, leading to correct diagnosis after 
histologic examination of the excised tumor. Intestinal tuber-
culosis may be a challenging diagnosis because histologic 
findings may be very similar to those of CD, although granu-
lomata are typically larger and contain caseum in the case of 
tuberculosis [49]. Polymerase chain reaction for 
Mycobacterium tuberculosis should be systematically per-
formed [50, 51].

 Isolated Esophagogastroduodenal 
Involvement

Esophagogastroduodenal involvement is present in 25–40% 
of children with CD, usually discovered during upper diges-
tive endoscopy with systematic biopsies, performed at initial 
work-up [132–136]. More rarely, patients may present with 
symptoms suggestive of peptic disease, including epigastric 
burning pain and early satiety, these often being relieved by 
antacids or antisecretory treatment [137, 138]. Endoscopy 
can show heterogeneous lesions, but a bamboo-joint like 
appearance is suggestive of CD [133, 137, 139–141]. 
Uncommonly, CD patients present with an isolated gastric or 
duodenal ulcer [134]. In the case of long-lasting symptoms 
or altered growth rate, the possibility of CD should be kept in 
mind and a biopsy of the edge of the ulcer looking for the 
presence of granulomata should be performed [133, 137]. 
The differential diagnosis for upper gastrointestinal CD 
includes Helicobacter pylori infection, peptic ulcer disease, 
viral gastritis, eosinophilic GI disease, Wegener’s granulo-
matosis, sarcoidosis, carcinoma, gastric lymphoma, and 
tuberculosis [142].

 Isolated Perineal Disease

Skin tags, anal fissures, and perianal fistulae or abcesses are 
frequent in infants who are in diapers and/or have a history 
of constipation with hard stools.

Such perianal lesions also occur in half of patients with 
CD, mostly in the context of colonic inflammation [143]. 
These lesions may precede other manifestations of intestinal 
disease in about one third of these patients [144]. In adoles-
cents, perianal lesions can be severe [145, 146], hidden, and 
unrecognized for several months. The diagnosis of CD 
should then be considered in the case of extensive or refrac-
tory perianal lesions occurring in children. Confirmation of 
diagnosis will be obtained by MRI showing abscesses and 
fistulae and their relationship to the elevators [147], the pres-
ence of granuloma on biopsies of perianal lesions that 
required surgery, and/or colonoscopy that will show colitis 
[144, 146]. Severe ulcerative or fistulizing perineal disease 
occurring in a very young child is suggestive of monogenic 
diseases such as IL-10-signaling pathway defect [86–88], 
X-linked lymphoproliferative syndrome 2 [89, 90], phago-
cytic defects [80], or Hermansky–Pudlack syndrome [84]. 
More rarely, perineal lesions can occur after trauma or sexual 
abuse [148, 149].

References

1. Schumacher G, Sandstedt B, Kollberg B. A prospective study of 
first attacks of inflammatory bowel disease and infectious coli-
tis. Clinical findings and early diagnosis. Scand J Gastroenterol. 
1994;29(3):265–74.

2. Leli C, Di Matto L, Gotta F, et al. Evaluation of a multiplex gas-
trointestinal PCR panel for the aetiological diagnosis of infectious 
diarrhoea. Infect Dis 2020 Feb;52(2):114-120.

3. Freeman K, Mistry H, Tsertsvadze A, et al. Multiplex tests to iden-
tify gastrointestinal bacteria, viruses and parasites in people with 
suspected infectious gastroenteritis: a systematic review and eco-
nomic analysis. Health Technol Assess. 2017;21(23):1–188.

4. Rutgeerts P, Peeters M, Geboes K, et  al. Infectious agents in 
inflammatory bowel disease. Endoscopy. 1992;24(6):565–7.

5. Surawicz CM, Belic L. Rectal biopsy helps to distinguish acute 
self-limited colitis from idiopathic inflammatory bowel disease. 
Gastroenterology. 1984;86(1):104–13.

6. Nostrant TT, Kumar NB, Appelman HD.  Histopathology dif-
ferentiates acute self-limited colitis from ulcerative colitis. 
Gastroenterology. 1987;92(2):318–28.

7. Notteghem B, Salomez JL, Gower-Rousseau C, et al. What is the 
prognosis in unclassified colitis? Results of a cohort study of 104 
patients in the northern-Pas-de-Calais region. Gastroenterol Clin 
Biol. 1993;17(11):811–5.

8. Hill SM, Milla PJ, Phillips AD, et  al. Colitis caused by food 
allergy in infants. Arch Dis Child. 1990;65(1):132–3.

9. Hurrell JM, Genta RM, Melton SD.  Histopathologic diagnosis 
of eosinophilic conditions in the gastrointestinal tract. Adv Anat 
Pathol. 2011;18:335–48.

10. Mennini M, Fiocchi AG, Cafarotti A, et  al. Food protein- 
induced allergic proctocolitis in infants: literature review and 
proposal of a management protocol. World Allergy Organ J. 
2020;13(10):100471.

R. Enaud and T. Lamireau



225

11. Odze RD, Bines J, Leichtner AM, et al. Allergic proctocolitis in 
infants: a prospective clinicopathologic biopsy study. Hum Pathol. 
1993;24(6):668–74.

12. Leonard SA, Pecora V, Fiocchi AG, et al. Food protein-induced 
enterocolitis syndrome: a review of the new guidelines. World 
Allergy Organ J. 2018;11(1):4.

13. Fonkalsrud EW, Ament ME, Fleisher D.  Management of the 
appendix in young patients with Crohn disease. Arch Surg. 
1982;117(1):11–4.

14. Yang SS, Gibson P, McCaughey RS, et al. Primary Crohn’s dis-
ease of the appendix: report of 14 cases and review of the litera-
ture. Ann Surg. 1979;189(3):334–9.

15. Yokota S, Togashi K, Kasahara N, et al. Crohn’s disease confined 
to the appendix. Gastrointest Endosc 2010 Nov;72(5):1063-1064.

16. Alemayehu H, Snyder CL, St Peter SD, et al. Incidence and out-
comes of unexpected pathology findings after appendectomy. J 
Pediatr Surg. 2014;49(9):1390–3.

17. McOmber ME, Shulman RJ.  Recurrent abdominal pain and 
irritable bowel syndrome in children. Curr Opin Pediatr. 
2007;19(5):581–5.

18. Yang Z, Clark N, Park KT. Effectiveness and cost-effectiveness 
of measuring fecal calprotectin in diagnosis of inflammatory 
bowel disease in adults and children. Clin Gastroenterol Hepatol. 
2014;12(2):253–62.

19. Tedesco FJ, Hardin RD, Harper RN, Edwards BH.  Infectious 
colitis endoscopically simulating inflammatory bowel disease: a 
prospective evaluation. Gastrointest Endosc. 1983;29(3):195–7.

20. Marks MI, Pai CH, Lafleur L, et al. Yersinia enterocolitica gastro-
enteritis: a prospective study of clinical, bacteriologic, and epide-
miologic features. J Pediatr. 1980;96(1):26–31.

21. Abdel-Haq NM, Asmar BI, Abuhammour WM, et  al. Yersinia 
enterocolitica infection in children. Pediatr Infect Dis J. 
2000;19(10):954–8.

22. Naddei R, Martinelli M, Strisciuglio C, et al. Yersinia enteroco-
litica ileitis mimicking pediatric Crohn’s disease. Inflamm Bowel 
Dis. 2017;23(4):E15–6.

23. Matsumoto T, Iida M, Matsui T, et  al. Endoscopic findings 
in Yersinia enterocolitica enterocolitis. Gastrointest Endosc. 
1990;36(6):583–7.

24. Puylaert JB, Van der Zant FM, Mutsaers JA. Infectious ileoceci-
tis caused by yersinia, campylobacter, and salmonella: clinical, 
radiological and US findings. Eur Radiol. 1997;7(1):3–9.

25. Thisted Lambertz S, Danielsson-Tham M-L.  Identification and 
characterization of pathogenic yersinia enterocolitica isolates by 
PCR and pulsed-field gel electrophoresis. Appl Environ Microbiol. 
2005;71(7):3674–81.

26. Triantafillidis JK, Thomaidis T, Papalois A. Terminal ileitis due to 
yersinia infection: an underdiagnosed situation.. Biomed Res Int 
2020 May 23;2020:1240626.

27. Bhan MK, Raj P, Levine MM, et al. Enteroaggregative Escherichia 
coli associated with persistent diarrhea in a cohort of rural chil-
dren in India. J Infect Dis. 1989;159(6):1061–4.

28. Fang GD, Lima AA, Martins CV, et al. Etiology and epidemiol-
ogy of persistent diarrhea in northeastern Brazil: a hospital-based, 
prospective, case-control study. J Pediatr Gastroenterol Nutr. 
1995;21(2):137–44.

29. McConnie R, Kastl A.  Clostridium difficile, colitis, and colo-
noscopy: pediatric perspective. Curr Gastroenterol Rep. 
2017;19(8):34.

30. Gryboski JD. Clostridium difficile in inflammatory bowel disease 
relapse. J Pediatr Gastroenterol Nutr. 1991;13(1):39–41.

31. Meyers S, Mayer L, Bottone E, et al. Occurrence of Clostridium 
difficile toxin during the course of inflammatory bowel disease. 
Gastroenterology. 1981;80(4):697–700.

32. D’Aoust J, Battat R, Bessissow T.  Management of inflamma-
tory bowel disease with Clostridium difficile infection. World J 
Gastroenterol. 2017;23(27):4986–5003.

33. Turner D, Ruemmele FM, Orlanski-Meyer E, et al. Management 
of paediatric ulcerative colitis, part 2: acute severe colitis-
 an evidence-based consensus guideline from the European 
Crohn’s and Colitis Organization and the European Society of 
Paediatric Gastroenterology, Hepatology and Nutrition. J Pediatr 
Gastroenterol Nutr. 2018;67(2):292–310.

34. Horton B, Bridle H, Alexander CL, et al. Giardia duodenalis in the 
UK: current knowledge of risk factors and public health implica-
tions. Parasitology. 2019;146(4):413–24.

35. Ament ME, Rubin CE. Relation of giardiasis to abnormal intes-
tinal structure and function in gastrointestinal immunodeficiency 
syndromes. Gastroenterology. 1972;62(2):216–26.

36. Levinson JD, Nastro LJ.  Giardiasis with total villous atrophy. 
Gastroenterology. 1978;74(2 Pt 1):271–5.

37. Dunzendorfer T, Kasznica J.  Amebic and/or ulcerative colitis? 
Gastrointest Endosc. 1998;48(4):450–1.

38. Ibrahim TM, Iheonunekwu N, Gill V, et al. Differentiating amoe-
bic ulcero-haemorrhagic recto-colitis from idiopathic inflamma-
tory bowel disease: still a diagnostic dilemma. West Indian Med 
J. 2005;54(3):210–2.

39. Gupta SS, Singh O, Shukla S, Raj MK. Acute fulminant necrotiz-
ing amoebic colitis: a rare and fatal complication of amoebiasis: a 
case report. Cases J. 2009;11(2):6557.

40. Almadi MA, Ghosh S, Aljebreen AA.  Differentiating intestinal 
tuberculosis from Crohn’s disease: a diagnostic challenge. Am J 
Gastroenterol. 2009;104(4):1003–12.

41. Malik A, Saxena NC.  Ultrasound in abdominal tuberculosis. 
Abdom Imaging. 2003;28(4):574–9.

42. Makanjuola D. Is it Crohn’s disease or intestinal tuberculosis? CT 
analysis. Eur J Radiol. 1998;28(1):55–61.

43. Sinan T, Sheikh M, Ramadan S, et  al. CT features in abdomi-
nal tuberculosis: 20 years experience. BMC Med Imaging. 
2002;2(1):3.

44. De Backer AI, Mortelé KJ, Deeren D, et  al. Abdominal 
tuberculous lymphadenopathy: MRI features. Eur Radiol. 
2005;15(10):2104–9.

45. Das HS, Rathi P, Sawant P, et  al. Colonic tuberculosis: colo-
noscopic appearance and clinico-pathologic analysis. J Assoc 
Physicians India. 2000;48(7):708–10.

46. Alvares JF, Devarbhavi H, Makhija P, et  al. Clinical, colono-
scopic, and histological profile of colonic tuberculosis in a tertiary 
hospital. Endoscopy. 2005;37(4):351–6.

47. Artru P, Lavergne-Slove A, Joly F, et  al. Isolated jejunal tuber-
culosis mimicking Crohn disease. Diagnosis by push video- 
enteroscopy. Gastroenterol Clin Biol. 1999;23(10):1086–9.

48. Lee YJ, Yang SK, Byeon JS, et al. Analysis of colonoscopic find-
ings in the differential diagnosis between intestinal tuberculosis 
and Crohn’s disease. Endoscopy. 2006;38(6):592–7.

49. Pulimood AB, Peter S, Ramakrishna B, al. Segmental colo-
noscopic biopsies in the differentiation of ileocolic tuber-
culosis from Crohn’s disease. J Gastroenterol Hepatol. 
2005;20(5):688–96.

50. Amarapurkar DN, Patel ND, Amarapurkar AD, et al. Tissue poly-
merase chain reaction in diagnosis of intestinal tuberculosis and 
Crohn’s disease. J Assoc Physicians India. 2004;52:863–7.

51. Balamurugan R, Venkataraman S, John KR, et al. PCR amplifica-
tion of the IS6110 insertion element of Mycobacterium tubercu-
losis in fecal samples from patients with intestinal tuberculosis. J 
Clin Microbiol. 2006;44(5):1884–6.

52. Pai M, Zwerling A, Menzies D. Systematic review: T-cell-based 
assays for the diagnosis of latent tuberculosis infection: an update. 
Ann Intern Med. 2008;149(3):177–84.

53. Ng SC, Hirai HW, Tsoi KK, et al. Systematic review with meta- 
analysis: accuracy of interferon-gamma releasing assay and 
 anti- Saccharomyces cerevisiae antibody in differentiating intesti-
nal tuberculosis from Crohn’s disease in Asians. J Gastroenterol 
Hepatol. 2014;29(9):1664–70.

17 Differential Diagnosis of Inflammatory Bowel Disease



226

54. Bae JH, Park SH, Ye BD, et  al. Development and validation of 
a novel prediction model for differential diagnosis between 
Crohn’s disease and intestinal tuberculosis. Inflamm Bowel Dis. 
2017;23(9):1614–23.

55. Epstein D, Watermeyer G, Kirsch R.  Review article: the diag-
nosis and management of Crohn’s disease in populations with 
high-risk rates for tuberculosis. Aliment Pharmacol Ther. 
2007;25(12):1373–88.

56. Hinds R, Brueton MJ, Francis N, et al. Another cause of bloody 
diarrhoea in infancy: cytomegalovirus colitis in an immunocom-
petent child. J Paediatr Child Health. 2004;40(9-10):581–2.

57. Kandiel A, Lashner B.  Cytomegalovirus colitis compli-
cating inflammatory bowel disease. Am J Gastroenterol. 
2006;101(12):2857–65.

58. Lawlor G, Moss AC.  Cytomegalovirus in inflammatory bowel 
disease: pathogen of innocent bystander ? Inflamm Bowel Dis. 
2010;16(9):1620–7.

59. Papadakis KA, Tung JK, Binder SW, et al. Outcome of cytomega-
lovirus infections in patients with inflammatory bowel disease. 
Am J Gastroenterol. 2001;96(7):2137–42.

60. Rahier JF, Ben-Horin S, Chowers Y, et  al. European evidence- 
based consensus on the prevention, diagnosis and management of 
opportunistic infections in inflammatory bowel disease. J Crohn’s 
Colitis. 2009;3(2):47–91.

61. Whaley KG, Rosen MJ. Contemporary medical management of 
acute severe ulcerative colitis. Inflamm Bowel Dis. 2019;25:56–66.

62. Husby S, Koletzko S, Korponay-Szabó I, et al. European society 
paediatric gastroenterology, hepatology and nutrition guidelines 
for diagnosing coeliac disease 2020. J Pediatr Gastroenterol Nutr. 
2020;70(1):141–56.

63. Talley NJ, Shorter RG, Phillips SF, et  al. Eosinophilic gas-
troenteritis: a clinicopathological study of patients with dis-
ease of the mucosa, muscle layer, and subserosal tissues. Gut. 
1990;31(1):54–8.

64. Koutri E, Papadopoulou A. Eosinophilic gastrointestinal diseases 
in childhood. Ann Nutr Metab. 2018;73(Suppl 4):18–28.

65. Kay MH, Wyllie R, Steffen RM.  The endoscopic appearance 
of eosinophilic gastroenteritis in infancy. Am J Gastroenterol. 
1995;90(8):1361–2.

66. Khan S, Orenstein SR. Eosinophilic gastroenteritis: epidemiology, 
diagnosis and management. Best Pract Res Clin Gastroenterol. 
2005;19(2):177–98.

67. Kalach N, Huvenne H, Gosset P, et al. Eosinophil counts in upper 
digestive mucosa of Western European children: variations with 
age, organs, symptoms, Helicobacter pylori status, and pathologi-
cal findings. J Pediatr Gastroenterol Nutr. 2011;52(2):175–82.

68. Tangye SG, Al-Herz W, Bousfiha A, et al. Human inborn errors of 
immunity: 2019 update on the classification from the International 
Union of Immunological Societies Expert Committee. J Clin 
Immunol. 2020;40(1):24–64.

69. Guarino A, Bruzzese E, De Marco G, et al. Management of gas-
trointestinal disorders in children with HIV infection. Paediatr 
Drugs. 2004;6(6):347–62.

70. Kelsen JR, Dawany N, Moran CJ, Exome sequencing analy-
sis reveals variants in primary immunodeficiency genes in 
patients with very early onset inflammatory bowel disease. 
Gastroenterology 2015 Nov;149(6):1415-1424.

71. Uhlig HH, Schwed T, Loletzko S, et al. The diagnostic approach 
to monogenic very early onset inflammatory bowel disease. 
Gastroenterology. 2014;147(5):990–1007.

72. Conrad MA, Kelsen JR.  Genomic and immunologic drivers of 
very early-onset inflammatory bowel disease. Pediatr Dev Pathol. 
2019;22(3):183–93.69.

73. Nameirakpam J, Rikhi R, Rawat SS, et  al. Genetics on early 
onset inflammatory bowel disease: an update. Genes Dis. 
2020;7(1):93–106.

74. Booth IW, Chrystie IL, Levinsky RJ, et  al. Protracted diar-
rhoea, immunodeficiency and viruses. Eur J Pediatr. 
1982;138(3):271–2.

75. Filipovich AH, Mathur A, Kamat D, et  al. Primary immuno-
deficiencies: genetic risk factors for lymphoma. Cancer Res. 
1992;52(19 Suppl):5465s–7s.

76. Washington K, Stenzel TT, Buckley RH, et  al. Gastrointestinal 
pathology in patients with common variable immunodefi-
ciency and X-linked agammaglobulinemia. Am J Surg Pathol. 
1996;20(10):1240–52.

77. Teahon K, Webster AD, Price AB, et  al. Studies on the enter-
opathy associated with primary hypogammaglobulinaemia. Gut. 
1994;35(9):1244–9.

78. Bjarnason I, Sharpstone DR, Francis N, et  al. Intestinal 
inflammation, ileal structure and function in HIV.  AIDS. 
1996;10(12):1385–91.

79. Abramowsky CR, Sorensen RU. Regional enteritis-like enteropa-
thy in a patient with agammaglobulinemia: histologic and immu-
nocytologic studies. Hum Pathol. 1988;19(4):483–6.

80. Mulholland MW, Delaney JP, Simmons RL.  Gastrointestinal 
complications of chronic granulomatous disease: surgical impli-
cations. Surgery. 1983;94(4):569–75.

81. Johnson FE, Humbert JR, Kuzela DC, et al. Gastric outlet obstruc-
tion due to X-linked chronic granulomatous disease. Surgery. 
1975;78(2):217–23.

82. Schappi MG, Smith VV, Goldblatt D, et al. Colitis in chronic gran-
ulomatous disease. Arch Dis Child. 2001;84(2):147–51.

83. Hawkins HK, Heffelfinger SC, Anderson DC. Leukocyte adhesion 
deficiency: clinical and postmortem observations. Pediatr Pathol. 
1992;12(1):119–30.

84. Hazzan D, Seward S, Stock H, et al. Crohn’s-like colitis, enteroco-
litis and perianal disease in Hermansky-Pudlak syndrome. Color 
Dis. 2006;8(7):539–43.

85. Bernstein CN, Ament M, Artinian L, et  al. Crohn’s ileitis in a 
patient with longstanding HIV infection. Am J Gastroenterol. 
1994;89(6):937–9.

86. Glocker EO, Kotlarz D, Boztug K, et al. Inflammatory bowel dis-
ease and mutations affecting the interleukin-10 receptor. N Engl J 
Med. 2009;361:2033–45.

87. Kotlarz D, Beier R, Murugan D, et al. Loss of interleukin-10 sig-
naling and infantile inflammatory bowel disease: implications for 
diagnosis and therapy. Gastroenterology. 2012;143:347–55.

88. Moran CJ, Walters TD, Guo CH, et al. IL-10R polymorphisms are 
associated with very-early-onset ulcerative colitis. Inflamm Bowel 
Dis. 2013;19:115–23.

89. Rigaud S, Fondaneche MC, Lambert N, et  al. XIAP deficiency 
in humans causes an X-linked lymphoproliferative syndrome. 
Nature. 2006;444:110–4.

90. Yang X, Kanegane H, Nishida N, et  al. Clinical and genetic 
characteristics of XIAP deficiency in Japan. J Clin Immunol. 
2012;32:411–20.

91. Unsworth DJ, Walker-Smith JA, et al. Autoimmunity in diarrhoeal 
disease. J Pediatr Gastroenterol Nutr. 1985;4(3):375–80.

92. Montalto M, D’Onofrio F, Santoro L, et  al. Autoimmune 
enteropathy in children and adults. Scand J Gastroenterol. 
2009;44(9):1029–36.

93. Powell BR, Buist NR, Stenzel P. An X-linked syndrome of diar-
rhea, polyendocrinopathy, and fatal infection in infancy. J Pediatr. 
1982;100(5):731–7.

94. Satake N, Nakanishi M, Okano M, et  al. A Japanese family of 
X-linked auto-immune enteropathy with haemolytic anaemia and 
polyendocrinopathy. Eur J Pediatr. 1993;152(4):313–5.

95. Wildin RS, Smyk-Pearson S, Filipovich AH. Clinical and molecu-
lar features of the immunodysregulation,  polyendocrinopathy, 
enteropathy, X linked (IPEX) syndrome. J Med Genet. 
2002;39(8):537–45.

R. Enaud and T. Lamireau



227

96. Hill SM, Milla PJ, Bottazzo GF, et al. Autoimmune enteropathy 
and colitis: is there a generalised autoimmune gut disorder? Gut. 
1991;32(1):36–42.

97. Lachaux A, Loras-Duclaux I, Bouvier R. Autoimmune enteropa-
thy in infants. Pathological study of the disease in two familial 
cases. Virchows Arch. 1998;433(5):481–5.

98. Catassi C, Fabiani E, Spagnuolo MI, et al. Severe and protracted 
diarrhea: results of the 3-year SIGEP multicenter survey. Working 
Group of the Italian Society of Pediatric Gastroenterology 
and Hepatology (SIGEP). J Pediatr Gastroenterol Nutr. 
1999;29(1):63–8.

99. Ventura A, Dragovich D.  Intractable diarrhoea in infancy in the 
1990s: a survey in Italy. Eur J Pediatr. 1995;154(7):522–5.

100. Khoo UY, Bjarnason I, Donaghy A, et al. Antibodies to colonic 
epithelial cells from the serum and colonic mucosal washings in 
ulcerative colitis. Gut. 1995;37(1):63–70.

101. Ricart E, Panaccione R, Loftus EV, et al. Autoimmune disorders 
and extraintestinal manifestations in first-degree familial and spo-
radic inflammatory bowel disease: a case-control study. Inflamm 
Bowel Dis. 2004;10(3):207–14.

102. Zamor R, Emberesh M, Absalon MJ, et  al. Abdominal lym-
phoma presenting as terminal ileitis: a case report. J Emerg Med. 
2019;57(1):e13–6.

103. Pandey M, Swain J, Iyer HM, et  al. Primary lymphoma of the 
colon: report of two cases and review of literature. World J Surg 
Oncol. 2019;17(1):18.

104. Sartoris DJ, Harell GS, Anderson MF, et  al. Small-bowel lym-
phoma and regional enteritis: radiographic similarities. Radiology. 
1984;152(2):291–6.

105. Isaacson PG. Gastrointestinal lymphomas of T- and B-cell types. 
Mod Pathol. 1999;12(2):151–8.

106. Martin IG, Aldoori MI. Immunoproliferative small intestinal dis-
ease: Mediterranean lymphoma and alpha heavy chain disease. Br 
J Surg. 1994;81(1):20–4.

107. Gunasekaran TS, Berman J, Gonzalez M. Duodenojejunitis: is it 
idiopathic or is it Henoch-Schonlein purpura without the purpura? 
J Pediatr Gastroenterol Nutr. 2000;30(1):22–8.

108. Yavuz A, Yıldız M, Aydın A, et  al. Henoch Schonlein purpura 
mimicking Crohn’s ileitis. J Crohns Colitis. 2011;5(3):271–2.

109. Sampat HN, McAllister BP, Gaines DD, et al. Terminal ileitis as 
a feature of Henoch-Schonlein purpura masquerading as Crohn 
disease in adults. J Clin Rheumatol. 2016;22(2):82–5.

110. Brogan PA, Malik M, Shah N, et al. Systemic vasculitis: a cause 
of indeterminate intestinal inflammation. J Pediatr Gastroenterol 
Nutr. 2006;42(4):405–15.

111. Gundogdu HZ, Kale G, Tanyel FC, et al. Intestinal perforation as 
an initial presentation of polyarteritis nodosa in an 8-year-old boy. 
J Pediatr Surg. 1993;28(4):632–4.

112. Radhakrishnan KR, Kay M, Wyllie R, et al. Wegener granuloma-
tosis mimicking inflammatory bowel disease in a pediatric patient. 
J Pediatr Gastroenterol Nutr. 2006;43(3):391–4.

113. Akay N, Boyvat A, Heper AO, et al. Behcet’s disease-like presen-
tation of bullous pyoderma gangrenosum associated with Crohn’s 
disease. Clin Exp Dermatol. 2006;31(3):384–6.

114. Stringer DA, Cleghorn GJ, Durie PR, et  al. Behcet’s syndrome 
involving the gastrointestinal tract--a diagnostic dilemma in child-
hood. Pediatr Radiol. 1986;16(2):131–4.

115. Sultan SM, Ioannou Y, Isenberg DA. A review of gastrointestinal 
manifestations of systemic lupus erythematosus. Rheumatology. 
1999;38(10):917–32.

116. Gedalia A, Cuchacovich R. Systemic vasculitis in childhood. Curr 
Rheumatol Rep. 2009;11(6):402–9.

117. Nelson J, Barron MM, Riggs JE, et  al. Cerebral vasculitis and 
ulcerative colitis. Neurology. 1986;36(5):719–21.

118. Garcia-Diaz M, Mira M, Nevado L, et al. Retinal vasculitis associ-
ated with Crohn’s disease. Postgrad Med J. 1995;71(833):170–2.

119. Sargent D, Sessions JT, Fairman RP. Pulmonary vasculitis compli-
cating ulcerative colitis. South Med J. 1985;78(5):624–5.

120. Speiser JC, Moore TL, Zuckner J. Ulcerative colitis with arthritis 
and vasculitis. Clin Rheumatol. 1985;4(3):343–7.

121. Weizman Z. Vasculitis involving muscle associated with Crohn’s 
colitis. Gastroenterology. 1982;82(6):1483–4.

122. Saulsbury FT, Hart MH.  Crohn’s disease presenting with 
Henoch-Schonlein purpura. J Pediatr Gastroenterol Nutr. 
2000;31(2):173–5.

123. Levine SM, Hellmann DB, Stone JH.  Gastrointestinal involve-
ment in polyarteritis nodosa (1986-2000): presentation and out-
comes in 24 patients. Am J Med. 2002;112(5):386–91.

124. Gryboski JD, Fischer R. "apple-core" lesion of the colon in 
Crohn’s disease. Am J Gastroenterol. 1986;81(2):130–2.

125. Martinez CR, Siegelman SS, Saba GP, et al. Localized tumor-like 
lesions in ulcerative colitis and Crohn’s disease of the colon. Johns 
Hopkins Med J. 1977;140(5):249–59.

126. Peterson IM, Milburn J, Reynolds M.  Bowel obstruction and 
an apple-core lesion in an 18-year-old man. J Fam Pract. 
1990;31(1):85–8.

127. Karnak I, Ciftci AO, Senocak ME, et al. Colorectal carcinoma in 
children. J Pediatr Surg. 1999;34(10):1499–504.

128. Salas-Valverde S, Lizano A, Gamboa Y, et  al. Colon carcinoma 
in children and adolescents: prognostic factors and outcome-a 
review of 11 cases. Pediatr Surg Int. 2009;25(12):1073–6.

129. Koh KJ, Lin LH, Huang SH, et al. CARE--pediatric colon ade-
nocarcinoma: a case report and literature review comparing dif-
ferences in clinical features between children and adult patients. 
Medicine 2015;94(6):e503.

130. Chaimoff C, Dintsman M, Lurie M.  Lesions mimicking malig-
nant tumors of the large bowel. Am J Proctol Gastroenterol Colon 
Rectal Surg. 1981;32(6):12–26.

131. Ciftci AO, Akcoren Z, Tanyel FC, et  al. Inflammatory pseudo-
tumor causing intestinal obstruction: diagnostic and therapeutic 
aspects. J Pediatr Surg. 1998;33(12):1843–5.

132. Lenaerts C, Roy CC, Vaillancourt M, et  al. High incidence of 
upper gastrointestinal tract involvement in children with Crohn 
disease. Pediatrics. 1989;83(5):777–81.

133. Mashako MN, Cezard JP, Navarro J, et  al. Crohn’s disease 
lesions in the upper gastrointestinal tract: correlation between 
clinical, radiological, endoscopic, and histological features 
in adolescents and children. J Pediatr Gastroenterol Nutr. 
1989;8(4):442–6.

134. Kirschner BS, Schmidt-Sommerfeld E, Stephens 
JK.  Gastroduodenal Crohn’s disease in childhood. J Pediatr 
Gastroenterol Nutr. 1989;9(2):138–40.

135. Ramaswamy K, Jacobson K, Jevon G, Israel D. Esophageal Crohn 
disease in children: a clinical spectrum. J Pediatr Gastroenterol 
Nutr. 2003;36(04):454–8.

136. Ammoury RF, Pfefferkorn MD.  Significance of esopha-
geal Crohn disease in children. J Pediatr Gastroenterol Nutr. 
2011;52(03):291–4.

137. Rutgeerts P, Onette E, Vantrappen G, et  al. Crohn’s disease of 
the stomach and duodenum: a clinical study with emphasis on 
the value of endoscopy and endoscopic biopsies. Endoscopy. 
1980;12(6):288–94.

138. Grubel P, Choi Y, Schneider D, et  al. Severe isolated Crohn’s- 
like disease of the gastroduodenal tract. Dig Dis Sci. 
2003;48(7):1360–5.

139. Danzi JT, Farmer RG, Sullivan BH, et  al. Endoscopic fea-
tures of gastroduodenal Crohn’s disease. Gastroenterology. 
1976;70(1):9–13.

140. Kuriyama M, Kato J, Morimoto N, et  al. Specific gastroduode-
noscopic findings in Crohn’s disease: comparison with findings 
in patients with ulcerative colitis and gastroesophageal reflux dis-
ease. Dig Liver Dis. 2008;40(6):468–75.

17 Differential Diagnosis of Inflammatory Bowel Disease



228

141. Diaz L, Hernandez-Oquet RE, Deshpande AR, et  al. 
Upper gastrointestinal involvement in crohn disease: 
histopathologic and endoscopic findings. South Med J. 
2015;108(11):695–700.

142. Schwartzberg DM, Brandstetter S, Grucela AL. Crohn’s disease of 
the Esophagus, duodenum, and stomach. Clin Colon Rectal Surg. 
2019;32(4):231–42.

143. Markowitz J, Daum F, Aiges H, et  al. Perianal disease in chil-
dren and adolescents with Crohn’s disease. Gastroenterology. 
1984;86(5 Pt 1):829–33.

144. Galbraith SS, Drolet BA, Kugathasan S, et  al. Asymptomatic 
inflammatory bowel disease presenting with mucocutaneous find-
ings. Pediatrics. 2005;116(3):e439–44.

145. Shetty AK, Udall J Jr, Schmidt-Sommerfeld E. Highly destructive 
perianal Crohn’s disease. J Natl Med Assoc. 1998;90(8):491–2.

146. Markowitz J, Grancher K, Rosa J, et al. Highly destructive perianal 
disease in children with Crohn’s disease. J Pediatr Gastroenterol 
Nutr. 1995;21(2):149–53.

147. Hammer MR, Dillman JR, Smith EA, et al. Magnetic resonance 
imaging of perianal and perineal Crohn disease in children and 
adolescents. Magn Reson Imaging Clin N Am. 2013;21(4):813–28.

148. Porzionato A, Alaggio R, Aprile A, et  al. Perianal and vulvar 
Crohn’s disease presenting as suspected abuse. Forensic Sci Int. 
2005;155(1):24–7.

149. Muram D. Anal and perianal abnormalities in prepubertal victims 
of sexual abuse. Am J Obstet Gynecol. 1989;161(2):278–81.

R. Enaud and T. Lamireau


	17: Differential Diagnosis of Inflammatory Bowel Disease
	Acute Onset Diarrhea
	Intestinal Infection
	Food Allergy
	Acute Appendicitis

	Chronic or Recurrent Intestinal Symptoms
	Intestinal Infection
	Celiac Disease
	Eosinophilic Gastroenteropathy
	Primary or Acquired Immunodeficiency Diseases
	Intestinal Neoplasm
	Vasculitis Disorders

	Abdominal Mass
	Isolated Esophagogastroduodenal Involvement
	Isolated Perineal Disease
	References




