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OBJECTIVES: Clinicians are becoming increasingly aware
that inflammatory bowel disease (IBD) can affect all age
groups, although it has not been well described in infants
and young children. Our aim was to evaluate early onset
IBD in patients 5 yr of age and younger.

METHODS: Medical records of patients diagnosed with early
onset IBD at The Children’s Hospital of Philadelphia be-
tween 1977 and 2000 were reviewed. Patients were divided
into three categories: those with Crohn’s disease (CD), those
with ulcerative colitis (UC), and those with indeterminant
colitis (IC).

RESULTS: A total of 82 patients fulfilled the criteria. In 12
patients (15%), the IBD diagnosis was changed during the
course of illness. At the end of the follow-up period, linear
growth failure was present in 10 of 35 (29%) children with
CD, one of 30 (3%) with UC, and three of 17 (18%) with IC.
Failure to thrive was a frequent presenting symptom in
children with CD (44%) and IC (39%), whereas in all four
patients with UC and failure to thrive the diagnosis was
subsequently changed to CD or IC. A high proportion of
patients with CD had large bowel (89%), and perianal (34%)
disease. None of the tested patients were positive for anti–
Saccharomyces cerevisiae antibody (ASCA), and 10 tested
positive for perinuclear antineutrophil cytoplasmic antibody
(three of five patients with CD, five of seven with UC, and
two of three with IC).

CONCLUSIONS: Failure to thrive, at the time of presentation,
is indicative of a final diagnosis of CD or IC, not UC. Linear
growth failure is a common finding in patients with early
onset CD. A high proportion of patients with CD have
failure to thrive, colonic, and perianal disease. The IBD
serology panel is of limited clinical relevance in providing
definitive diagnostic information in this pediatric
population. (Am J Gastroenterol 2002;97:2005–2010.
© 2002 by Am. Coll. of Gastroenterology)

INTRODUCTION

Ulcerative colitis (UC) and Crohn’s disease (CD) are
chronic inflammatory bowel diseases of unclear etiology.
The prevailing hypothesis regarding the pathogenesis of

inflammatory bowel disease (IBD) combines both environ-
mental factors and an altered immune response in geneti-
cally predisposed patients, which then leads to chronic in-
flammation of the intestinal tract (1). Recently, a mutation in
the gene known as Nod2, which resides on chromosome 16
and encodes the protein recognizing lipopolysaccharides
(LPS) of the bacterial outer cell wall membrane, has been
identified twice as frequently in patients with CD as in the
general population (2, 3). In patients with CD, the inability
to recognize LPS may lead to an exaggerated inflammatory
response without the innate immune system modulation.
Living in a more sterile environment has been shown to
delay exposure to enteric infections in early life, possibly
resulting in failure of the normal maturation process neces-
sary to develop normal intestinal tolerance (4–6).

During the last several decades, the incidence of IBD in
adults is increasing (7). Pediatric epidemiological studies
indicate the same patterns of increased incidence for both
types of IBD (8–11). The reasons for this increase are
unclear, and the contributing factors may occur early in life.
Very young patients with IBD require special attention
because of the potentially large impact of the disease on
their growth and development.

The aim of the present study was to describe the present-
ing signs and symptoms along with the disease progression
in children 5 yr of age and younger with early onset inflam-
matory bowel disease (EO-IBD). This information may help
to improve care for children who present with IBD at this
early age.

MATERIALS AND METHODS

A retrospective analysis of the database with all IBD pa-
tients followed at the Children’s Hospital of Philadelphia
between 1977 and 2000 was performed. A total of 94
patients diagnosed with EO-IBD were identified. Twelve
patients were excluded from the study: three did not meet
the histological criteria for IBD after review by one pathol-
ogist (P.R.), and medical records were incomplete for six
patients and were not available for three. Among the six
patients with incomplete records whose diagnoses could not
be confirmed, four carried the diagnosis of UC and two of
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CD. In all, 82 patients were included in the study. The
diagnoses were confirmed by standard endoscopic, histo-
logical, and radiographic criteria (12). The patients were
divided into three categories: those with CD, those with UC,
and those with indeterminant colitis (IC). The diagnosis of
IC was assigned to patients with chronic inflammation lim-
ited to the large intestine for whom (on the basis of clinical,
laboratory, radiological, endoscopic, or histological criteria)
it was not possible to distinguish between CD and UC. All
patients had colonoscopy or flexible sigmoidoscopy per-
formed at the time of diagnosis, and all but one patient had
a radiographic study during the course of the disease (upper
GI series with a small bowel follow-through, or barium
enema). The remaining patient had the diagnosis made at the
time of surgery. The medical records and x-ray reports were
reviewed by the two investigators (P.M. and G.T.) and by
the patients’ primary gastroenterologists. The diagnosis of
the small intestinal CD was made based on the radiographic
study.

The following characteristics were investigated: age, sex,
diagnoses and change in diagnoses over time, length of
follow-up, presenting symptoms, diagnostic time lag, med-
ications, surgical procedures, anatomic location of the dis-
ease, growth data, family history, and results of anti–Sac-
charomyces cerevisiae antibody (ASCA) and perinuclear
antineutrophil cytoplasmic antibody (p-ANCA) testing. The
family history was defined as a history of IBD in parents,
grandparents, aunts or uncles, and first cousins. Linear
growth failure was defined as height below the fifth percen-
tile on a height for age growth curve developed by the
National Center for Health Statistics in 1979, and failure to
thrive (FTT) as weight below the fifth percentile on a weight
for age growth curve. Measurements of linear growth were
obtained at the end of the follow-up period. Weight mea-
surements for definition of failure to thrive were recorded at
the time of diagnosis. Perianal disease was defined as peri-
anal fistula or perianal abscess.

The association between presenting symptoms and initial
diagnoses were evaluated using univariate analysis with the
�2 test. Statistical analysis was performed using Stata ver-
sion 6.0 software (Stata, College Station, TX). This study
was approved by the Institutional Review Board of the
Children’s Hospital of Philadelphia.

RESULTS

A total of 82 patients (47 male and 35 female; sex ratio,
1.34) were diagnosed with EO-IBD. The median follow-up
was 7.5 yr (range, 6 months to 23 yr). Initially, 36 children
(44%) were diagnosed with UC, 27 (33%) with CD, and 19
(23%) with IC.

Figure 1 shows the changes in diagnoses. The majority of
patients (nine of 12) in whom the diagnosis was changed
had the initial diagnosis made before 1991. The age distri-
bution and final diagnoses are shown in Figure 2. Only one

of 19 patients (6%) diagnosed with EO-IBD below the age
of 2 yr was diagnosed with UC.

In all, 23% of patients with CD and UC and 18% of
patients with IC had a family history of IBD. When 13
patients whose family history was not available were ex-
cluded, 28% of patients with CD and UC and 20% of
patients with IC had a family history of IBD. The age of
onset of disease in relatives was not available.

Linear growth failure was present in 10 of 35 children
(29%) with CD, one of 30 (3%) with UC, and three of 17
(18%) with IC at the end of the follow-up period.

At the time of initial diagnosis, 26% of patients with CD
had inflammation in the stomach, 22% in the duodenum,
19% in the small bowel, 52% in the terminal ileum, and 89%
in the large bowel. In all, 34% had perianal disease. Of the
CD patients, 60% had nonstricturing nonpenetrating (in-
flammatory) type of the disease, 34% penetrating (fistuliz-
ing), and 6% stricturing type. Of the patients with UC, 60%
had isolated left-sided colitis, and 40% had pancolitis.

Presenting symptoms are shown in Table 1. Blood in the
stool (hematochezia) was more commonly associated with
UC than with IC and CD combined (p � 0.0002). Failure to
thrive at the time of initial presentation was more common
in patients with CD or IC than in those with UC (p � 0.004).
All four patients initially diagnosed with UC who had FTT
as a presenting symptom had their diagnosis changed to IC
or CD (p � 0.0001). Chronic fever was associated with CD
and not with UC or IC (p � 0.015). Vomiting was associ-
ated with CD or IC but not UC (p � 0.01). The median
diagnostic lag (i.e., median time between onset of symptoms
and time of diagnosis) was 4.5 months for patients with CD,
2 months for UC, and 6.5 months for IC.

Serological testing for pANCA and ASCA was per-
formed in 15 children before the age of 6 yr. All samples
were tested by the Prometheus Laboratories (San Diego,
CA). None of the patients had positive ASCA test results,
but 10 patients had positive results for pANCA. Three of
five patients (60%) with CD, five of seven (71%) with UC,

Figure 1. Changes in diagnoses among study patients over time.
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and two of three (66%) with IC had positive pANCA results.
The presence of pANCA antibodies was not significantly
more prevalent in UC than in CD or IC.

Corticosteroids were used before the age of 6 yr in 67%
of patients with CD, 67% of patients with UC, and 52.6% of
patients with IC. 6-Mercaptopurine was used before the age
of 6 yr in 22%, 11%, and 26% of patients with CD, UC, and
IC, respectively.

During the course of their disease, 10 patients (12%)
required surgical intervention: five patients (14%) with CD,
four (13%) with UC, and one (6%) with IC. The patient with
IC underwent colectomy because of toxic megacolon. Three
patients with CD had resection of a stricture, one had a
diverting colostomy secondary to severe perianal disease
and stricture, and one had perforation requiring partial co-
lectomy and recto-vaginal fistula repair. Four patients with
UC had a colectomy performed: one for fulminant colitis
unresponsive to i.v. corticosteroids and cyclosporin, and
three for severe disease with failure of chronic immuno-
modulatory therapy.

DISCUSSION

Reports of young children with IBD have been published for
several decades (13–17). Most case series have involved
children of different ages, and only a few have concentrated
exclusively on young children (18, 19). Recently, evidence
for increased incidence of IBD not only in adults but also in
children and adolescents has caused renewed interest in the
younger age group (19). So far, this is the largest study of
children aged 5 yr and younger who have been diagnosed
with EO-IBD.

The genetic factors in the etiology of IBD are well rec-
ognized, with a high rate of concordance between monozy-
gotic twins (44.4%) compared with dizygotic twins (3.8%)
among patients with CD (20). A recent report described
multiple siblings affected with CD (21). In our series, 28%
of patients with CD had a family history of IBD. This
correlates with the data from a combined adult and pediatric
study, in which 29.9% of patients diagnosed with CD before
age 20 yr had a positive family history compared with only
13.6% of patients whose diagnoses were made at a later age

Figure 2. Age at time of diagnosis and final diagnosis.

Table 1. Presenting Symptoms of Study Patients

Symptom CD (n � 27) UC (n � 36) IC (n � 18)

Diarrhea 81% 79% 89%
Blood in the stool* 67% 94% 67%
Abdominal pain 67% 33% 33%
Failure to thrive* 44% 11% 39%
Perianal disease 34% 0% 0%
Vomiting* 15% 0% 22%
Constipation 4% 0% 6%
Chronic fever* 11% 0% 0%

* p � 0.05.
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(22). Genetic anticipation, which was described in parent-
child pairs in Huntington’s disease (23), may explain this
finding. Genetic anticipation is a concept whereby the af-
fected offspring manifest the disease at an earlier age, and
sometimes in a more severe form, than does the affected
parent. In the future, it will be of interest to investigate how
many children with EO-IBD are positive for the recently
discovered gene Nod2 associated with CD (2).

Our finding of only one patient diagnosed with UC within
the first 2 yr of life differs from the report by Gryboski, in
which UC was found to be more common than CD at this
age (19). The reason is unclear. Of the patients with CD,
60% were diagnosed during the period between 1991–2000
in our study, whereas the study period in Gryboski’s report
ended in 1990. It is possible that changes in the epidemiol-
ogy of the disease, as well as changes in the practice of
performing full colonoscopies as opposed to flexible sig-
moidoscopies, thus allowing histological sampling of the
terminal ileum, contributed to the difference.

A striking number of patients with CD (29%) were noted
to have linear growth failure at the final follow-up, indicat-
ing that despite early diagnosis and treatment, a significant
proportion of patients are not able to achieve appropriate
growth. Previous studies have reported growth failure in
7–30% of patients with CD (24). In a study by Kanof et al.
(25), 25% of patients with CD developed severe linear
growth failure (height below the fifth percentile), and in a
study by McCaffery et al. (26), 18% of patients with IBD
demonstrated height below the third percentile. Growth
failure most likely occurs because of a combination of
several detrimental factors: malnutrition, the effects of in-
flammatory cytokines, and iatrogenic causes (e.g., cortico-
steroid therapy). Nutritional therapy has previously been
shown to be beneficial in improving growth (27). However,
nine of 10 patients with CD and linear growth failure in this
group received either nasogastric or gastric tube feeding
during the course of their illness. A new form of biological
therapy directed against tumor necrosis factor–� with a
potential for improved histological healing may have a
beneficial effect on the final growth in patients with CD
(28–32).

The anatomic distribution of the disease in this group of
patients with CD is different from that in previously pub-
lished studies in older children and adolescents (33). In our
study, isolated small bowel disease was seen in only 11% of
patients, isolated large bowel disease in 30%, and small and
large bowel disease in 59%, resulting in a total of 89% of
patients with large bowel disease. Pooled data of 14 pedi-
atric studies involving a total of 1153 older children re-
vealed that only 58% of patients had large bowel disease
(34). Another study reported that patients younger than 20
yr were more likely to have small intestinal disease when
compared with patients 40 yr and older (22). The reasons for
the noted difference are unclear. However, patients with CD
diagnosed at a very early age may represent a new subgroup
with a distinct anatomic disease distribution.

Presenting symptoms can be helpful in differentiating
between CD and UC. Hematochezia was more common in
UC than in CD or IC. Vomiting was associated with CD and
IC, and chronic fever was associated exclusively with CD.
Most importantly, in this cohort with early onset CD and IC,
failure to thrive (FTT) as a presenting symptom was present
in 44% and 39% of patients, respectively. Four patients
(12%) initially diagnosed with UC had FTT as a presenting
symptom. Interestingly, all four patients had their diagnosis
subsequently changed from UC to IC or CD. One of these
patients was subsequently found to have granulomas in the
large intestine, one had severe inflammation of the terminal
ileum on a repeat colonoscopy, one had persistent inflam-
mation of the ileum after the colectomy, and one was found
to have patchy inflammation on subsequent colonoscopies.
At the same time, none of the remaining 32 patients initially
diagnosed with UC had FTT. We therefore conclude that
failure to thrive is a presenting symptom that is predictive of
CD or IC and not UC. The only other available study that
examined FTT as one of the symptoms of IBD (33) de-
scribed it in 25% of patients with CD, which is less than in
our series, and in none in UC, which corresponds to our
results. This may possibly be due to more severe disease at
the time of diagnosis in our group of patients with CD.

More than 20% of patients with EO-IBD had the diag-
nosis of indeterminant colitis. In a large, multicenter study
of European adults, 5% of newly diagnosed patients were
diagnosed with IC (35). The large proportion of children
with large bowel involvement could possibly explain this
difference. In pediatric series of older children, 14–23%
were diagnosed with IC (8), which is similar to our results.
Changes in diagnoses occurred more frequently in patients
whose diagnoses were made before 1990. This could be
explained both by the longer duration of follow-up, allowing
the establishment of correct diagnosis, or by improvements
in the technical aspects of pediatric colonoscopy during the
last decade, allowing better visualization and tissue sam-
pling of the terminal ileum.

Serological assay is a potentially important addition to the
diagnostic armamentarium in IBD. Combined measurement
of pANCA and ASCA has been advocated as a valuable
diagnostic approach in older children and adults. The com-
bination of positive pANCA and negative ASCA had 57%
sensitivity and 97% specificity for the diagnosis of UC, and
the combination of positive ASCA and negative pANCA
had 47% sensitivity and 97% specificity for the diagnosis of
CD (36). No study with long term follow-up has been
performed to validate the use of these tests to differentiate
between UC and CD in a setting of indeterminate colitis
(37). In a study of older children, Ruemmele et al. reported
that the combined test had 57% sensitivity and 92% speci-
ficity for UC, and 55% sensitivity and 95% specificity for
CD (38). None of the patients with EO-IBD in our study had
a positive ASCA. One can postulate that several years of
exposure to Saccharomyces cerevisiae in an individual with
increased intestinal permeability are necessary to produce
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detectable ASCA levels (38). The percentage of positive
pANCA was similar among UC and CD patients. Because
only 15 patients had testing performed before the age of 6
yr, the sample size may be too small to draw reliable
conclusions. A larger study is necessary to confirm these
important findings.

Finally, surgery was performed in 12.2% of patients dur-
ing the course of their disease, a higher proportion than the
5% of patients reported in a pediatric series of patients under
10 yr of age (19). Another study of Crohn’s disease in
children reported 50% and 70% of patients requiring sur-
gery within the first 10 and 15 yr of diagnosis, respectively
(39). Among adult patients with UC, almost one half will
undergo surgery within the first 10 yr of their illness, and
more than 75% of patients with CD will have surgery during
the first 20 yr of the disease (40). Length of the follow-up is
most likely the reason for the small proportion of children
requiring surgery in our series. Continued follow-up may
provide further information. Also, a small number of pa-
tients in this group were found to have small intestinal CD,
which may be associated with a greater need for surgery
because of stricturing disease.

In summary, we describe a unique subgroup of young
patients with EO-IBD. Accurate differentiation between CD
and UC in this age group is very difficult. We noted a high
proportion of patients with Crohn’s disease with linear
growth failure and large bowel disease. Failure to thrive at
the time of presentation was predictive of a final diagnosis
of CD or IC and not UC. The combined testing of pANCA
and ASCA is of limited clinical use for differentiating
between CD and UC in children 5 yr of age or younger.
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