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INTRODUCTION
Inflammatory Bowel Disease (IBD) impairs the quality of life of many children and adults.
The disorder of intestinal inflammation results from chronic conditions, such as Crohn's
disease and ulcerative colitis. Twenty percent of patients diagnosed with IBD are in the
pediatric age range though mostly greater than 6 years of age.1 The incidence of this chronic
inflammatory condition is on the rise in children. Studies in Sweden, Norway and the United
States have demonstrated this dramatic increase with estimated incidence of 7–10 children
out of 100,000 developing IBD in any given year.2,3,4 There are an estimated 50,000 –
100,000 children who presently have IBD in the United States.5 The incidence of Crohn’s in
children appears twice that of ulcerative colitis.2,4 Though most cases of IBD in children are
diagnosed in the second to third decades of life, very young children (<6 yrs of age) can also
present with IBD. In this group, ulcerative colitis appears as common as Crohn’s.6 This
review will focus on the special aspects of pediatric IBD and the implications on the
diagnosis and management of this disease with significant morbidity.

ETIOLOGY
Though the etiology is unclear, IBD is believed to result from an interaction of genetics, host
immunity and environmental factors. One of the most important risk factor for developing
IBD is a positive family history of the disorder.7 Other possible factors include a child’s
living conditions,8,9 maternal smoking and older maternal age during pregnancy.10

Controversial factors include protective role of breast-feeding and whether certain vaccines,
in particular measles vaccines, are risk factors for developing IBD.11 The most recent
evidence does not suggest this latter association.12

Despite extensive effort, a gene defect responsible for pediatric onset IBD has not been
identified. However, genetics appears to play a significant role in patients who present
earlier in life. Monozygotic twins have a 50% concordance risk for Crohn’s and children of
parents with Crohn’s have a 33% risk of developing the disease.13,14 A single gene for IBD
has yet to be identified but the number of susceptibility loci associated with IBD has grown
exponentially. The gene for NOD2/CARD15 (caspase activation recruitment domain), an
important protein in innate immunity, was one of the first associated risk alleles for Crohn’s.
with a 20–40 fold increased risk of developing disease if a person has two risk alleles.15
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More recently, genomewide association studies (GWAS) have identified over 100
independent gene loci associated with the disease.16 GWAS in children and young adults
have reproduced loci implicated in the GWAS of adult onset Crohn’s disease.17

Interestingly, there is extensive crossover of genes between Crohn’s and ulcerative colitis
revealing the common link between these chronic inflammatory conditions and the spectrum
of the disease.16,17,18 The genetic loci identified in patients with Crohn’s and ulcerative
colitis implicate many biologically relevant immune pathways such as IL-23 and IL-10. For
the most part, though overlap exists, Crohn’s genes variations appear to be in pathways
involved in microbe recognition and immune system responses such as autophagy while in
UC genes appear to be involved in intestinal barrier integrity and function.16 In infants, one
genetic mutation of significant interest is found in the interleukin-10 (IL-10) pathway.19

This rare autosomal recessive mutation leads to an infantile form of severe IBD that
sometimes requires bone marrow transplantation.

DIAGNOSIS
Similar to adults, pediatric IBD patients present most commonly with diarrhea and
abdominal pain (Table 1). Rectal bleeding occurs more often in ulcerative colitis patients
while Crohn’s patients will more likely have perianal disease. Further, weight loss is seen in
most children with Crohn’s disease at the time of presentation. This malnutrition in these
patients results from suboptimal dietary intake, increased gastrointestinal losses,
malabsorption and possibly increased requirements associated with chronic inflammatory
activity. In fact, patients may be mistakenly diagnosed with anorexia nervosa given the
severity of their presentation and the fear that eating will lead to worsening of symptoms.

Growth failure
A unique aspect of pediatric IBD is the issues related to growth. Forty percent of children
with Crohn’s disease have growth failure compared to <10% of ulcerative colitis patients.20

In fact, evidence of impaired linear growth may be the only presenting sign of IBD and can
precede gastrointestinal symptoms (Figure 1). Growth failure is likely secondary to chronic
malnutrition due to inadequate intake, excessive losses and increased energy requirement, as
well as the effects of inflammation on growth.21,22 Interestingly, patients appear to have
normal growth hormone levels, but insulin-like growth factor (IGF) 1 is reduced, suggesting
hormone insensitivity possibly secondary to inflammation instead of deficiency.23

Medication can play a role in growth failure as well. Recurrent and chronic administration of
high-dose corticosteroids may lead to decreased collagen production and hence decrease in
linear growth.24 The medical and self esteem problems associated with growth failure in
pediatric patients with IBD must be considered especially when contemplating usage of
prolonged corticosteroid therapy.

Laboratory Testing
Similar to adults with IBD, standard diagnostic laboratory testing is employed in pediatric
patients. Patients are evaluated for anemia, iron deficiency, elevation in markers of
inflammation (i.e. ESR, C-reactive protein, fecal calprotectin), hypoalbuminemia as a
marker of poor nutrition and stool studies are used to exclude infections as a cause for
symptoms. Unique to the pediatric IBD patients is the fact that some, especially those with
milder disease, may present with no laboratory abnormality. In one study, 21% of pediatric
patients with mild Crohn’s disease and 54% with mild ulcerative colitis had normal ESR,
hemoglobin, platelet count and albumin. In contrast, those with moderate/severe disease had
normal parameters in approximately 4% of the cohort.25 Fecal calprotectin, a protein derived
from neutrophils, is a marker, that can be non-invasively obtained, and appears as a good
marker for diagnosing IBD and detecting flares.26

Rabizadeh and Dubinsky Page 2

Rheum Dis Clin North Am. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



There is a growing knowledge regarding immunologic markers for categorizing patients
with IBD. Antineutrophil cytoplasmic antibody (ANCA), anti-Saccharomyces cerevisiae
antibody (ASCA), an antibody to the Escherichia coli-related outer membrane porin C (anti-
OmpC) and anti-Cbir1 antibody (antibody against flagellin) have been used in trying to
differentiate Crohn’s from ulcerative colitis as well providing insight into prognosis.
Perinuclear ANCA (pANCA) is detected in the serum of 60–70% of patients with ulcerative
colitis while in only 15–25% of patients with Crohn’s disease.27,28 This latter group exhibits
an ulcerative colitis like Crohn’s picture with predominant colonic disease. Anit-Cbir1
antibody has been shown to be present in approximately 50% of pANCA positive Crohn’s
patients as opposed to <5% of those with ulcerative colitis. This marker appears to help
differentiate ulcerative colitis from Crohn’s patients who have ulcerative colitis type
symptoms.29 On the other hand, ASCA (IgG or IgA) is highly predictive of Crohn’s
disease,28,30 especially in the absence of ANCA. Patients less than 7 years of age appear to
express a different antibody profile as they are more likely to have antibody to Cbir1 in
comparison to older children who have higher rates of ASCA.31 Antibodies also serve a
prognostic role. In children with Crohn’s, the sum of positive antibodies predicts more
complicated disease. As the number and magnitude of these antibodies increases so does the
incidence of internal penetrating and stricturing disease leading to high surgery rates.32

Endoscopic Evaluation
Endoscopic evaluation remains the gold standard for the diagnosis of IBD. Children should
undergo both an upper endoscopy and colonoscopy during the initial evaluation for IBD.
The upper gastrointestinal tract may be involved in over 50% of patients with IBD.32

Although findings in the upper tract may be non-specific, it can provide additional
information in patients with indeterminate disease. Inflammation is most commonly noted in
the stomach and although non-specific gastritis is common in Crohn’s disease, it can also be
present in patients with ulcerative colitis and hence it does not reliably differentiate between
the two diseases.33 Children with upper gastrointestinal disease can have symptoms such as
nausea, vomiting and weight loss but a proportion can be asymptomatic. To maximize yield,
biopsies are done of macroscopically involved and non-involved tissue in both the upper and
lower gastrointestinal tract.

Small bowel imaging
Small bowel imaging is strongly recommended in all children suspected to have IBD
especially in patients who had unsuccessful ileal intubation or the diagnosis is indeterminate.
Historically, the small bowel follow through (SBFT) examination has been the radiological
technique of choice but with advancement in technology, other approaches such as such as
ultrasound, computer tomography (CT), magnetic resonance imaging (MRI) and video
wireless capsule endoscopy have increased options available for disease characterization.
Ultrasound provides a noninvasive radiation free method to evaluate for bowel wall
thickening with sensitivity of 75–95% and specificity of 67–100% for the diagnosis of
Crohn’s disease.34 Limitations of ultrasound include operator dependency, technical
difficulties depending on body habitus and inability to evaluate superficial lesions. CT,
especially with negative luminal contrast in CT enterography or CT enteroclysis studies
allows visualization of bowel-wall inflammation as well as fistulas and abscesses,35,36 but
exposes children to significant radiation. MRI has the advantage of limiting radiation but it
is more costly and requires a child to lie still for an extensive period of time. Oral
enterography with intraluminal contrast and intravenous gadolinium has made the MRI as
diagnostically effective or even superior to CT enterography and SBFT for detection of
small bowel abnormalities and extra-enteric complications.37
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TREATMENT
The therapeutic goal in treating patients with IBD is mucosal healing and long lasting
remission. Treatment of pediatric patients with IBD should focus on the individual patient
and requires a common sense approach with consideration of symptoms and quality of life
including growth while minimizing side effects. There is a paucity of therapies approved
specifically for children with IBD, hence most of the treatment regimens are extrapolated
from adult studies. Similar to adults with IBD, children with IBD have been treated in a
stepwise approach with less powerful medication tried first. However, as experience with
biologic therapies and immunomodulators has increased, this approach has been challenged
with consideration towards changing the natural history of the disease in patients presenting
so early in their lives.

Steroid sparing strategies are preferable in the treatment of pediatric patients.
Corticosteroids have multiple side effects including impairment of growth and aesthetic
complications (acne, cushingoid facies, etc). Hence minimizing or avoiding usage of
corticosteroids is always preferable in children with IBD.

Nutritional therapy is usually unique to pediatric patients. Though compliance can be an
obstacle, a pediatric Crohn’s disease study has shown that a short course of polymeric diet
was more effective than corticosteroids in inducing healing.38 This contradicts a Cochrane
review meta-analysis that shows corticosteroids as more efficacious than enteral therapy for
inducing remission in Crohn’s.39

The benefits of early usage of immunomodulators in IBD were demonstrated in a pediatric
trial for patients with Crohn’s disease. Children with Crohn’s disease were put on steroids
alone or corticosteroids with 6-mercaptopurine (6-MP).40 The latter group was significantly
more likely to be off steroids and in remission after 600 days of therapy than the group
treated with corticosteroids only. Interestingly, there was no difference in linear growth
velocity between the groups. The emergence of anti-Tumor Necrosis Factor α (anti-TNFα)
has added a powerful weapon to the arsenal in the fight against IBD. Most providers will
utilize biologics when they are unable to wean patients off steroids after 4–6 months of
immunomodulatory therapy or if there is significant growth failure secondary to disease.
The REACH trial was the first of its kind in pediatrics utilizing a multicenter approach to
study the efficacy and safety of infliximab in over 110 children with Crohn’s disease. Close
to 90% of patients had clinical response at 10 wks and over 50% were in remission at 54
weeks post starting of the medication.41 Further, this study demonstrated an increase in
height velocity in patients treated with infliximab with dramatic catch-up growth (Figure 1).
Infliximab has also been shown effective in pediatric ulcerative colitis though the response
is not as robust as in Crohn’s disease.42 It is important to consider infliximab, surgery or
cyclosporine in pediatric patients who are hospitalized with severe ulcerative colitis not
responsive to corticosteroids after 3 days.42 In addition to infliximab, newer biologics which
ones? already approved for treatment of adult patients with IBD are currently in trials for
pediatric IBD.

Two areas of great interest in pediatric IBD treated with biologic therapies involve
predicting which patients will respond to the treatment regimen and the debate on
monotherapy (i.e. biologic therapy only) vs. concomitant therapy (i.e. biologic plus
immunomodulator). Research is ongoing in identifying phenotypic and genotypic features of
pediatric patients that would be most predictive of primary non-response to biologic
therapy.43 This would allow for creation of a predictive model that can be used to discuss a
patient’s potential for response to biologic therapy. As for the ongoing argument regarding
monotherapy vs. concomitant therapy, the jury is still out in pediatric patients, balancing
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potential increased efficacy with risk of malignancy, specifically hepatosplenic T-cell
lymphoma (HSTCL). The recent SONIC trial has shown improved response rates in adults
naïve to immunomodulators on concomitant therapy vs. monotherapy with no increased risk
of malignancy.44 However HSTCL, a rare but unfortunately usually fatal lymphoma, has
been reported in a handful of IBD patients (primarily males and less than age of 21) treated
with 6-MP/azathioprine alone, or these medications combined with infliximab or
adalimumab.45,46 Providers need to have long discussions with families reviewing the risks,
benefits and alternatives when considering monotherapy or concomitant therapy in pediatric
IBD patients.

Bone health
Children with IBD may develop osteopenia as a result of inflammatory cytokine production,
malnutrition, malabsorption or inadequate intake of calcium and vitamin D, prolonged
inactivity and/or corticosteroid therapy.47 When compared to controls, children with IBD,
especially those on prolonged courses of corticosteroids, may be at increased risk for
fractures.48 Bone mineral density (BMD) as determined by Dual Energy X-ray
Absorptiometry (DEXA) is an appropriate method for bone mass assessment. However, z-
scores instead of the standard t-scores should be utilized to compare a child’s BMD with a
same age and sex control.49 Quantitative CT (QCT) is an alternative method for measuring
BMD as it allows a true volumetric BMD but can involve higher radiation doses than
DEXA.50

Psychosocial issues
IBD not only causes physical issues but also psychosocial burden on children. Compared
with healthy children, pediatric patients with IBD can have issues with behavioral/emotional
functioning, particularly depression and anxiety, social functioning, and self-esteem.
Depression and anxiety is rampant in children with IBD. Symptoms of depression and/or
anxiety have been noted in 25–30% of children with IBD and 10–30% meet criteria for
clinical depression or an anxiety disorder.50 These rates are similar to children with other
chronic illnesses.51 The majority of studies have shown that disease activity can improve
with treatment of psychological issues.52,53 Programs such as summer camps for children
with IBD, peer groups and counseling may be productive especially to improve self esteem.
Medical management of depression and anxiety can be quite helpful when indicated.

Immunizations
Protection against vaccine-preventable illnesses is critical in pediatric IBD patients given the
immune compromised state of active disease and immunosuppression induced by the
majority of treatments such as immunomodulators and biologics. However, safety and
efficacy of immunizations must be considered before recommending administration in these
patients. With the exception of the ones with live agents (measles, mumps, rubella; varicella;
influenza intranasal spray), vaccines can be safely administered in IBD patients even on
immunosuppressants and hence immunization in pediatric and adult IBD patients should not
deviate from recommended schedules in the general population.54 Recommendations for
live agent vaccines are listed in Table 2. For patients who do receive vaccines while immune
suppressed, adequate immune response should be assessed and repeat dosing should be
considered if the response is insufficient.

CONCLUSIONS
The incidence of IBD in children is on the rise and approximately one-quarter of patients
with IBD present in childhood. Pediatric IBD patients can suffer both physically and
psychosocially. An individualized therapeutic strategy approach in a child with IBD is
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necessary in terms of both medical and psychosocial management. Special attention should
be paid towards growth, immunizations and mental health. IBD is a disorder with potential
morbidities and lifelong challenges hence understanding the different entities that affect
children with the disorder can improve overall care.
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Key Points

• The number of children with Inflammatory Bowel Disease (IBD) is on the rise.

• Crohn’s disease and ulcerative colitis, the main subtypes of this intestinal
inflammatory disease affects both children and adults.

• Children are developing physically, emotionally and immunologically. The
interface between this development and IBD impacts presentation, diagnosis and
management.

• This review focuses on the special aspects of Pediatric IBD and how these
influence management of children with IBD.
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Figure 1.
Growth curve of a young female with Crohn’s disease who was started on infliximab.
Height is well below the mid parental height prior to initiation of infliximab. On anti-tumor
necrosis factor therapy, the growth velocity dramatically improves to on par with the mid
parental height.
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Table 1

Presenting symptoms of new onset Crohn’s disease and ulcerative colitis in children (most common to least
common).

Crohn’s Disease Ulcerative Colitis

Abdominal pain Rectal bleeding

Weight loss Diarrhea

Growth failure Urgency/Tenesmus

Anemia Abdominal pain

Diarrhea Anemia

Perianal disease Weight loss

Fevers Fevers

Arthritis Arthritis

Skin lesions Skin lesions
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Table 2

Recommendations for avoidance of live agent vaccines in patients with IBD.

Condition or Treatments Avoid live agent vaccines

Active disease Significant protein-calorie malnutrition

Corticosteroids Prednisone 20 mg/d equivalent, or 2 mg/kg per day if less
than 10 kg, for 2 wk or more, and within 3 mo of stopping

6-mercaptopurine/azathipurine Effective doses and within 3 months of stopping

Methotrexate Effective doses and within 3 months of stopping

Infliximab Effective doses and within 3 months of stopping
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