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Abstract:  Approximately 20% of all inflammatory bowel disease 

(IBD) first presents in childhood or adolescence, and approximately 

10% of the estimated 1.4 million Americans with IBD are under age 

17. Diagnosis in pediatric patients may be complicated at presenta-

tion due to atypical symptoms and/or extraintestinal manifestations 

(eg, short stature, chronic anemia, unexplained fever, arthritis, 

mouth ulcers). Pediatric IBD is traditionally diagnosed using endo-

scopic evaluations of the upper and lower gastrointestinal tract with 

mucosal biopsies for histologic confirmation. Less invasive serologic 

testing for IBD may be particularly valuable in pediatric patients, 

particularly given the association between serum immune reactivity 

and severe disease phenotypes that is drawing increasing attention. 

These serologic markers may help stratify risk and identify appropri-

ate pediatric candidates for early aggressive therapy. Serologic test-

ing in pediatric patients includes traditional IBD serologic markers 

such as anti–Saccharomyces cerevisiae antibodies and perinuclear 

antineutrophil cytoplasmic antibody, as well as newer antimicrobial 

antibodies, including antibodies to outer membrane porin C; I2, a 

bacterial sequence derived from Pseudomonas fluorescens; and 

CBir1 flagellin, a colitogenic antigen of the enteric microbial flora in 

C3H/HeJBir mice strain. Given recent data associating seropositivity 

with aggressive clinical phenotypes and rapid disease progression, 

serologic testing may allow early initiation of therapy, maintenance of 

remission, reduction of corticosteroid exposure, facilitation of muco-

sal healing, and restoration of normal growth velocity. 

Although the onset of inflammatory bowel disease (IBD) can 
occur at any age, approximately 20% of all cases of IBD first 
present in childhood or adolescence.1 Children and adoles-

cents younger than age 17 constitute approximately 10% of the esti-
mated 1.4 million Americans with IBD.2 Pediatric Crohn’s disease is 
more common than ulcerative colitis. Although true incidence rates 
are uncertain, Crohn’s disease is diagnosed annually in children at a 
rate of 0.2–8.5 per 100,000 whereas ulcerative colitis is diagnosed 
at a rate of 0.5–4.3 per 100,000.3,4 This disparity is further dem-
onstrated by results of a large population-based North American 
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study that found the incidence of Crohn’s disease to be 
4.56 per 100,000, more than double that of ulcerative 
colitis.5 Moreover, the incidence of pediatric Crohn’s 
disease appears to be increasing, with a recent population-
based study in northern France showing a 20% increase 
in incidence (from 2.1 to 2.6) over 12 years.6 Similarly, 
pediatric studies from the United States, Scandinavia, and 
the United Kingdom have all documented increases in 
overall mean annual Crohn’s disease rates over the past 
40 years.7

The prevalence of pediatric indeterminate colitis 
appears to be higher than adult indeterminate colitis,4,8 
ranging from 5% to 30% in children8-11 and 10% to 15% 
in adults.12 Indeterminate colitis is generally considered 
a temporary diagnosis in children.8 The lower incidence 
of indeterminate colitis in adults versus children likely 
arises from the greater amount of time adults have had 
the disease and the greater likelihood of making a specific 
diagnosis of Crohn’s disease or ulcerative colitis.4 Con-
versely, other data indicate that pediatric patients with 
indeterminate colitis retain their diagnoses, suggesting 
that indeterminate colitis is a distinct clinical phenotype 
existing along the spectrum of IBD.8,13

Several epidemiologic features of pediatric IBD 
differ from those of adult-onset IBD. The highest rate 
of ulcerative colitis and Crohn’s disease onset among 
children was shown to occur at approximate 15 years 
of age, with 12.5 years being the mean age of diagnosis 
of IBD and 15 years being the median age for diagnosis 
of Crohn’s disease and ulcerative colitis.5 Indeterminate 
colitis is prevalent among children with IBD who are 
younger than age 2.2 Although only slight gender-related 
differences are observed in adults with IBD,14 the risk 
of Crohn’s disease in children younger than 16 years of 
age is higher among boys than girls; however, the risk 
increases among girls in older age groups.2,15

The etiology of IBD in adults and children is believed 
to have multiple causes, arising from a complex interac-
tion among environmental, genetic, and immune factors.3 
Genetically determined defects in the innate immune 
system lead to overly aggressive mucosal responses to local 
resident bacterial flora, eventually resulting in the chronic 
inflammatory lesions typical of IBD.15-17 A strong associa-
tion is reported between Crohn’s disease and variants of 
the NOD2/CARD15 gene on chromosome 16.15,17 Data 
from 10 studies involving more than 1,300 children of 
European descent showed that the risk of Crohn’s disease 
associated with NOD2/CARD15 is similar between pedi-
atric and adult patients.15 Genetics may play a particularly 
important role in the pediatric population, as children 
typically lack the environmental exposures associated 
with IBD in adults (eg, cigarette smoking, use of nonste-
roidal anti-inflammatory drugs) and have had less time to 

be influenced by such immune modifiers. Variants of the 
IBD5 and tumor necrosis factor-a (TNF-a) genes may 
also increase IBD susceptibility in children, though these 
associations have not been consistently demonstrated.15,18

The contribution of the immune system to IBD 
pathogenesis is highlighted by the abnormal immune 
responses to various cellular and microbial antigens noted 
among adult and pediatric patients with IBD.17,19 In their 
study of the diagnostic accuracy of anti-Saccharomyces 
cerevisiae antibodies (ASCA) and perinuclear antineutro-
phil cytoplasmic antibodies (pANCA) in IBD, Reese and 
colleagues noted that antibodies directed toward Saccha-
romyces cerevisiae (ie, ASCA) have been detected in up to 
68% of patients with Crohn’s disease, whereas pANCA 
has been detected in 40–80% of patients with ulcerative 
colitis.19 The presence of ASCA-immunoglobulin A 
(IgA) and -IgG is highly specific for Crohn’s disease in 
children,20 and a number of newer serologic markers for 
Crohn’s disease have been identified in this population.21,22

An association between serum immune reactivity 
and severe disease phenotypes in children is drawing 
increasing attention.16,23,24 Several studies have corre-
lated ASCA positivity with stricturing and penetrating 
disease, increased risk for surgery and complications, 
and shorter time to developing complications.23,25,26 The 
ability to establish aggressive disease phenotypes early in 
the disease course may be particularly valuable in help-
ing clinicians identify subgroups of children at risk for 
severe disease who may benefit from the initiation of 
early aggressive therapy.17,27

Clinical Presentation of Inflammatory Bowel 
Disease in Pediatric Patients

As in adults, the presentation of IBD in children is 
assessed in terms of disease location and extent of inflam-
mation.3,4 The most common presenting symptoms of 
ulcerative colitis include weight loss, rectal bleeding, 
diarrhea, and abdominal pain, whereas symptoms 
more characteristic of Crohn’s disease include insidi-
ous onset of abdominal pain and weight loss.1,3,28 Up 
to 35% of pediatric patients with IBD present with at 
least 1 extraintestinal manifestation, arthritis being the 
most common.3,4,28 Table 1 summarizes extraintestinal 
manifestations in IBD. Although typically concurrent 
with exacerbation of disease in adults, extraintestinal 
symptoms in children with IBD may precede the onset 
of gastrointestinal symptoms by years.3,28

Childhood-onset IBD may have a more aggressive 
or complicated clinical course than adult disease.16,29 
Children typically present with moderate-to-severe 
disease activity,17 and up to 37% have extensive involve-
ment (ie, pancolitis) at presentation.4,30 An increased 
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risk at younger age of onset and complicated disease 
behaviors have been correlated with the presence of  
NOD2/CARD15 variants,31-34 as well as serum immune 
reactivity.16,23,24 Children with indeterminate colitis 
also tend to have a particularly aggressive phenotype, 
characterized by the early age of onset and rapid 
progression to pancolitis.8 In a retrospective analy-
sis of 250 children registered in The Johns Hopkins 
Children’s IBD Center database from 1996 to 2001, 
59 of 74 (79.7%) patients with indeterminate colitis 
had pancolitis at diagnosis, with the remaining 15 
children progressing to pancolitis within a mean of  
6.5 years.8

Special Considerations in Pediatric 
Inflammatory Bowel Disease

Despite obvious similarities between childhood- and 
adult-onset disease, a number of concerns are unique 
to the pediatric IBD population. A primary concern 
and differentiating feature of pediatric IBD is the well-
established impairment in growth and skeletal develop-
ment associated with the disease.2,4,7,35,36 More than 35% 
of pediatric Crohn’s disease patients and up to 10% of 
pediatric ulcerative colitis patients have impaired linear 
growth, which can precede the initial diagnosis by years.7 
Indeed, growth failure has been documented in up to 
85% of children with Crohn’s disease and 65% of those 
with ulcerative colitis at the time of diagnosis.4,37

The pathogenesis of growth impairment in pediat-
ric IBD is multifactorial and may be attributed to the 
increased nutritional demands that normally occur dur-
ing childhood in combination with increased metabolic 
demands and inadequate nutrition resulting from poor 
dietary intake, altered nutrient use, and increased fecal 
losses of protein and essential trace elements.2 Growth 
and sexual maturation also may be delayed by cytokines 
and other immunologic and endocrine abnormalities.2 As 
with adults, children and adolescents with IBD may have 
bone demineralization with chronic corticosteroid use, 
decreased physical activity, and poor nutritional intake 
serving as contributing factors.36,38

The serious and potentially irreversible conse-
quences of growth impairment underscore the need to 
ensure adequate growth and nutritional status in the 
management of IBD in pediatric patients. Appropriate 
anti-inflammatory therapy and caloric supplementa-
tion, including enteral and parenteral nutrition during 
acute exacerbations, can improve nutritional status and 
promote growth.2,4 Iron supplementation is important in 
preventing iron-deficiency anemia commonly resulting 
from gastrointestinal blood loss and poor dietary intake.39 
Despite these measures, however, some children with IBD 

may not reach their predicted height potential.2 Strate-
gies for optimizing bone mineral density include periodic 
radiographic studies (DEXA scans); monitoring serum 
calcium, phosphorous, and alkaline phosphatase levels; 
and ensuring adequate calcium and vitamin D intake.7

IBD may present profound psychosocial challenges 
for pediatric patients. Children and adolescents with IBD 

Table 1.  Extraintestinal Manifestations of Inflammatory 
Bowel Disease 

Body system Symptom

Blood •  Iron-deficiency anemia
•  Anemia of chronic disease
•  Thrombocytosis
•  Autoimmune hemolytic anemia
•  Vitamin B12 deficiency

Bone •  Osteoporosis

Eye •  Uveitis
•  Episcleritis
•  Conjunctivitis

General •  Fever
•  Fatigue
•  Weight loss
•  Anorexia

Growth •  Delayed growth
•  Delayed puberty

Joints •  Arthralgia
•  Arthritis
•  Ankylosing spondylitis

Kidney •  Nephrolithiasis
•  Obstructive hydronephrosis
•  Enterovesical fistula
•  Urinary tract infection
•  Amyloidosis

Liver •  Primary sclerosing cholangitis
•  Hepatitis
•  Cholelithiasis

Lungs •  Pulmonary vasculitis
• � Thrombosis (pulmonary, limb, cerebro-

vascular)

Mouth •  Cheilitis
•  Stomatitis
•  Aphthae

Pancreas •  Pancreatitis

Skin •  Erythema nodosum
•  Pyoderma gangrenosum
•  Perianal disease
•  Metastatic Crohn’s disease

Adapted with permission from Mamula, et al.4
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face considerable stress associated with a lifelong disease 
characterized by a relapsing and unpredictable disease 
course and potentially embarrassing symptoms.40-43 
Studies in pediatric IBD patients have revealed various 
difficulties in psychosocial functioning, feelings of vulner-
ability and lack of control, lower self-esteem and energy 
levels, concerns regarding body image, and perceptions 
of themselves as different from their healthy peers and 
siblings.4,40,44 Not surprisingly, children and adolescents 
have demonstrated higher rates of anxiety and depression 
compared to control populations.40 Although not as well 
studied in pediatric as in adult populations, quality of life 
is more frequently compromised in children with IBD, 
and those with higher disease activity scores have less 
severe or inactive disease.45,46

Pediatric patients with IBD as well as adults with 
childhood-onset IBD are at increased risk for other 
comorbidities and complications as well. The risk of can-
cer appears to be particularly high in patients diagnosed 
with Crohn’s disease before 25 years of age and in those 
with a history of pancolitis.3 Crohn’s colitis patients have 
a risk of adenocarcinoma of the colon that occurs at an 
incidence 4–20 times greater than that of the general 
population. Those with disease of the small intestine carry 
a 50–100 times increased likelihood of developing carci-
noma of the small intestine.28 The risk of colorectal cancer 
in ulcerative colitis is directly related to disease duration, 
such that there is an incidence of 5% at 20 years and 
40% at 35 years among children who develop ulcerative 
colitis before 15 years of age.47 The safety and efficacy of 
routine childhood immunizations for vaccine-preventable 
diseases are a clinical issue in pediatric patients, though 
recommendations for most children with IBD do not 
differ from schedules recommended for the general 
population.48 However, a decrease in immune response 
to influenza vaccination has been documented among 
children receiving infliximab and immunomodulatory 
therapy.49 Finally, the transition of IBD patients from 
pediatric to adult care is a unique situation that requires 
time and careful planning.7 Successful transition requires 
a well-designed transition plan, creation of a current and 
accessible medical summary, access to continuous health-
care insurance coverage, and identification of a healthcare 
professional who understands the needs of adolescents as 
they reach adulthood.7,50

Is Early Aggressive Therapy Warranted  
in Pediatric Patients?
Traditionally, the primary goals of medical therapy in 
children with IBD have been to promote and maintain 
remission of active disease, promote growth through ade
quate nutrition and suppression of inflammation, enhance 
physical and psychosocial functioning, and reduce the 

risk of surgery.27 Although most medical therapies used to 
treat IBD in adults are available to treat pediatric patients, 
few randomized controlled trials have been conducted in 
children.7,35 Although inducible with mesalamine, cor
ticosteroids, immunomodulators, and infliximab, remis-
sion is generally more difficult to maintain. In particular, 
corticosteroids have not been found to be effective in 
maintaining remission and may contribute to growth 
impairment in pediatric patients. In contrast, immuno
modulators maintain remission in pediatric Crohn’s 
disease, significantly reduce corticosteroid exposure, and 
may reduce the number of hospitalizations.51,52 Accord-
ingly, a recent prospective, multicenter, observational 
study indicates that the overwhelming majority (80%) of 
patients receive an immunomodulator within the first 12 
months of a Crohn’s disease diagnosis.52

With the introduction of biologic therapies and 
widespread use of immunomodulators in pediatric 
patients, potential treatment goals are expanding to 
include altering the natural course of disease and slowing 
the progression of complications.27,35 The TNF-a antago-
nist infliximab not only induces and prolongs remission 
in children with IBD,53,54 it also achieves mucosal healing 
and/or endoscopic improvement in this population.53,55 
In addition, infliximab has been found to reverse growth 
failure in children with severe refractory Crohn’s disease,55 
reduce corticosteroid exposure,56 and delay or avoid emer-
gency colectomy in children with ulcerative colitis.18

Particular benefit of infliximab has been noted in ped
iatric patients when initiated early in the course of disease. 
In a small study of 15 pediatric patients with medically 
refractory Crohn’s disease, infliximab infusion maintained 
a prolonged clinical response (through 12 months) in 
50% of patients with early disease (less than 2 years from 
the time of diagnosis) compared to no patients with late 
disease (>2-year history of intestinal inflammation).54 A 
similarly prolonged response to infliximab was observed 
among patients with early disease (<1 year’s duration) in 
a retrospective series of pediatric patients with refractory 
and/or fistulizing Crohn’s disease.57

Despite the potential benefits of early aggressive 
therapy, significant questions regarding this strategy 
remain unanswered. The benefits of biologic therapy 
have not been confirmed in prospective controlled trials 
in large numbers of children, and little data have linked 
biologic therapy with objective outcomes (ie, reduced 
hospitalizations, surgeries) in this population. Currently, 
there is only limited experience with biologic agents 
other than infliximab (eg, adalimumab, certolizumab 
pegol, natalizumab), and data on long-term use of any of 
these agents in pediatric patients are generally not avail-
able. Finally, biologic agents are associated with a num-
ber of rare but potentially serious toxicities in adults, 
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including serious infections and malignancy, particularly 
when used in combination with immunosuppressant 
agents.58,59 Larger numbers of patients treated with these 
agents are necessary to characterize the safety profile 
of biologics in children. Thus, the potential benefits of 
early and aggressive use of biologic agents in children 
must be weighed against the potential complications of 
these therapies, as well as the known consequences of 
inadequately treated Crohn’s disease.27

Diagnosis of Pediatric Inflammatory  
Bowel Disease

Given the serious consequences of IBD on growth and 
development, early and accurate diagnosis of pediatric 
patients is essential. Although diagnostic evaluation in 
children and adolescents is recommended as soon as 
IBD is suspected,7 delayed diagnosis remains a significant 
problem in this population.4 The mean delay in diag-
nosis is 7–11 months for pediatric Crohn’s disease and 
5–8 months for pediatric ulcerative colitis.4 Not surpris-
ingly, the mean delay in diagnosing indeterminate colitis 
in pediatric patients exceeds 1 year (14 months). The 
diagnosis may be particularly difficult in children and 
adolescents who present with less than typical symptoms 
and/or extraintestinal manifestations (eg, short stature, 
chronic anemia, unexplained fever, arthritis, mouth 
ulcers) rather than with typical gastrointestinal symptoms 
(eg, diarrhea).4,60 In addition, diagnosis of pediatric IBD 
may be more challenging in patients with disease isolated 
to the colon,1 as rectal sparing has been noted in pediatric 
ulcerative colitis.11,61

As in adults, evaluation of children and adolescents 
should be directed at determining whether IBD is pres-
ent and then differentiating between Crohn’s disease 
and ulcerative colitis.1 The initial evaluation includes 
a thorough clinical history regarding symptom onset, 
recent travel, food intolerance, contact with enteric ill-
nesses, medications, and family history of IBD.60 Routine 
laboratory evaluation should include markers of inflam-
mation (eg, C-reactive protein, erythrocyte sedimentation 
rate, fecal leukocytes, lactoferrin), complete blood count, 
nutritional laboratory tests, and stool studies to rule out 
infection.7,60 Normal results do not exclude a diagnosis 
of IBD but do have a good negative predictive value for 
ruling out infectious disease.60,62

The gold standard for diagnosing pediatric IBD 
remains endoscopic evaluation of the upper and lower 
gastrointestinal tracts, with mucosal biopsies for histo-
pathologic confirmation.7,63 Small-bowel follow-through 
is the standard for small-bowel investigation, providing 
information on the extent of disease and possible com-
plications.60 Computed tomography enteroclysis and 

magnetic resonance enteroclysis may be useful alterna-
tives in children. Video capsule endoscopy allows exami-
nation of the small bowel without the need for sedation, 
but the ability of small children to swallow the capsule 
may be limited.60,64 Thus, endoscopic placement of the 
capsule in the duodenum is required when used in most 
young children.62

Serologic Testing
Noninvasive tests for IBD are particularly valuable in 
pediatric patients.65 Fecal calprotectin correlates strongly 
with the severity and extent of mucosal inflammation, 
but has limited specificity for IBD.60,66,67 Although test-
ing for variations in the NOD2 gene identifies 25% of 
patients with Crohn’s disease, NOD2 genotyping cannot 
differentiate between ulcerative colitis and Crohn’s dis-
ease of the colon.11 In contrast, serologic markers such 
as ASCA and pANCA have a high degree of specificity 
in IBD, with positivity for both ASCA-IgA and -IgG 
found to be 100% specific for pediatric Crohn’s disease.20 
In pediatric ulcerative colitis, a specificity of 92%20 has 
been found when ANCA is assayed using enzyme-linked 
immunosorbent assay and immunofluorescence, fol-
lowed by DNase treatment. 

In addition to the traditional serologic markers 
ASCA and pANCA, new antimicrobial antibodies have 
been detected in the sera of Crohn’s disease patients. 
These markers include antibodies to outer membrane 
porin C (anti-OmpC), the outer membrane porin of 
gram-negative bacteria originally isolated from Esch-
erichia coli; I2, a bacterial sequence derived from Pseu-
domonas fluorescens; and CBir1 flagellin (anti-CBir1), 
a colitogenic antigen of the enteric microbial flora in 
C3H/HeJBir mice strain.21,22 Several US laboratories test 
sera for IBD markers, and some laboratories use pro-
prietary procedures to test for specific markers.68 One 
such panel of markers available commercially, the IBD 
Serology 7 from Prometheus Laboratories, combines a 
proprietary test for IBD-specific pANCA with tests for 
anti-OmpC, anti-CBir1, and both ASCA-IgA and -IgG. 
This test uses a diagnostic algorithm that is based on 
pattern recognition data rather than a specific cutoff 
value to assess and differentiate IBD.68 The sensitivity 
and specificity of utilizing this proprietary diagnostic 
algorithm in pediatric patients with IBD have been 
calculated at 79% and 88%, respectively (Data on file, 
Prometheus Laboratories).

Seroconversion for these biomarkers may be contin-
gent on a mature immune system on exposure to normal 
commensal intestinal bacteria. Increased small-bowel 
permeability has been postulated to be a risk factor in 
presumably healthy first-degree relatives of patients with 
Crohn’s disease.69 This increased permeability may permit 
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the passage of these intestinal bacteria or microbial anti-
gens, thereby activating a dysregulated immune inflam-
matory response. Because children show an age-specific 
maturation of their immune system over time, further 
understanding of the specific physiologic or pathologic 
function of these circulating antibodies may depend on 
studies in children.

A recent retrospective analysis of serum biomarkers 
from a large database found a high percentage of samples 
from children and adolescents (31.5%) were characterized 
by anti-CBir1 as the sole elevated marker.70 Prediction of 
Crohn’s disease in adults 17 years of age or older, however, 
was associated with elevations of both ASCA-IgA and 
-IgG, illustrating that markers for diagnostic prediction 
may vary by age (Table 2).70 The recent study by Mar-
kowitz and coworkers71 is the first to raise the notion that 
age at diagnosis within the pediatric age group itself may 
influence serologic responses in children. Among the 705 
children with Crohn’s disease in this study, 79 were diag-
nosed at less than 8 years of age. Of those with isolated 
colonic disease (n=40), ASCA positivity was uncommon. 
However, these patients were more likely to express anti-
CBir1 antibodies, albeit independent of disease location. 
Although isolated small-bowel disease was higher in the 
older age group, these differences could not be explained 
by the frequency of NOD2 variants or the level of CBir1 
positivity. The propensity of anti-CBir1 seroconversion 
in the pediatric age group, whether considering isolated 
colonic or small-bowel disease, is the most intriguing 
finding, and may suggest an as yet unrecognized impact 
of a maturing or dysregulated immune system.71 

Pediatric gastroenterologists have often felt that 
they deal with more severely ill patients than their 

colleagues who care for adult patients. The ability to 
identify children with Crohn’s disease who are at the 
highest risk for rapid progression would be invaluable 
in guiding therapy. Although the functional significance 
of having the serologic markers ASCA, anti-OmpC, and 
anti-CBir1 is not yet known, there is growing evidence 
that serologic biomarkers may provide clinical insight 
in predicting aggressive disease behavior, particularly in 
children with Crohn’s disease. In a study of 154 pediatric 
patients with Crohn’s disease, ASCA positivity predicted 
a more relapsing disease course.23 Although this study 
was specific to a single serologic marker, a recent study 
of 796 pediatric patients with Crohn’s disease showed 
that the frequency of internal-penetrating and strictur-
ing small-bowel disease, and the need for early surgical 
intervention, significantly increased with the number 
and titer of serologic markers (P trend <.001; Figure 1).24

The odds ratios for the development of these disease 
complications based on antibody sum and antibody 
quartile sum score groups are presented in Table 3.24 
Patients who were seropositive for all 3 biomarkers (ie, 
anti-OmpC, anti-CBir1, and ASCA) had odds ratios of 
9.5, 6.1, and 10.3 for developing internal-penetrating 
disease, stricturing disease, or undergoing surgery, 
respectively. These findings lend credence to the use of 
serologic markers to delineate phenotypes for purposes 
of directed treatment.

Conclusion

Although similarities exist, several features of IBD dif-
fer in children compared to adults. In addition to spe-
cific age- and gender-related patterns, IBD in children 

Table 2.  Distribution of Samples Exhibiting Elevations of a Single Marker 

Age, yr

Unknown,  
n (%)

0–5,  
n (%)

6–16,  
n (%)

17+,  
n (%)

Total,  
n (%)

ANCA 170 (3.7) 80 (2.2) 740 (3.1) 4,646 (4.1) 5,636 (3.9)

ASCAA 167 (3.6) 27 (0.7) 441 (1.9) 4,121 (3.6) 4,756 (3.3)

ASCAG 22 (0.5) 6 (0.2) 106 (0.5) 796 (0.7) 930 (0.6)

Anti-CBir1* 801 (17.3) 1,817 (49.5) 6,751 (28.7) 16,354 (14.4) 25,723 (17.7)

Anti-OmpC 203 (4.4) 49 (1.3) 450 (1.9) 5,991 (5.3) 6,693 (4.6)

pANCA 1 (0.0) 1 (0.0) 2 (0.0) 29 (0.0) 33 (0.0)

Other 3,256 (70.5) 1,688 (46.0) 15,009 (63.9) 81,903 (71.9) 101,856 (69.9)

Total 4,620 3,668 23,499 113,840 145,627

*A high percentage of samples had CBir1 as the only identified marker.

Reproduced from Barken, et al.70
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may be associated with a more severe and aggressive 
disease course than in adults. Pediatric patients appear 
to have a relatively higher prevalence of indeterminate 
colitis, which may be associated with particularly 
severe disease. Management considerations for IBD 
that are unique to the pediatric population include the 
impact of the disease on growth and nutrition, psycho-
social functioning, quality of life, and transition from 
pediatric to adult care. Although diagnostic approaches 
and principles are similar in adult and pediatric 
populations, noninvasive methods may be particularly 
valuable in pediatric patients when there is diagnostic 

uncertainty. In such patients, serologic testing may be 
useful in differentiating Crohn’s disease from ulcerative 
colitis. Moreover, increasing evidence suggests that 
serologic markers have particular prognostic value in 
pediatric IBD. Given recent prognostic data associating 
seropositivity with aggressive clinical phenotypes and 
rapid disease progression, serologic testing may allow 
for the selection of patients who may benefit from early 
aggressive medical therapies with immunomodulators 
and/or biologic agents. Such therapies may have par-
ticular advantages in children, including maintenance 
of remission, reduced corticosteroid exposure, mucosal 
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Figure 1.  Frequency 
of nonpenetrating and 
nonstricturing, internal-
penetrating, stricturing, and 
surgery among (A) antibody 
sum groups and (B) antibody 
quartile sum (QS) groups in 
pediatric patients with Crohn’s 
disease. Antibody sum reflects the 
number of positive antibodies per 
individual; antibody QS score is 
the sum of the quartile scores of 
3 antibodies (ASCA-IgA or -IgG, 
anti-OmpC, and anti-CBir1) 
where antibody levels <25% = 1; 
25–50% = 2; 51–<75% = 3; and 
>75% = 4. 

Reprinted with permission from 
Dubinsky, et al.24
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healing, and restoration of normal growth velocity. 
Despite these potential benefits, however, controlled 
data in large numbers of children are necessary to 
define the role of this strategy and confirm its safety in 
the pediatric population.
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