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Crohn’s disease (CD)Crohn’s disease (CD)Crohn’s disease (CD)Crohn’s disease (CD)Crohn’s disease (CD) and ulcerativeulcerativeulcerativeulcerativeulcerative
colitis (UC) are chronic diseases charac-
terized by unpredictable periods of dis-
ease activity and quiescence.   Some pa-
tients suffer from almost continuous
symptoms, others, only rare flares of dis-
ease activity. In addition to affecting the
daily lives of patients, these diseases can
dramatically alter family functioning and
the patient’s opportunity for becoming a
productive adult.  As difficult as it may
be to manage adults with the disease, the
problem of managing childhood disease
is made more challenging by children’s
growth, their emotional and social devel-
opment, and  the knowledge that even
after 30 years of complications of the dis-
ease and therapies, pediatric patients may
just be entering the prime of their pro-
ductive years.  The difficult task of even-
tually transitioning the adolescent to adult
health care providers presents additional
challenges.

Current management practices are
based on the use of old and new medica-
tions neither rigorously tested nor ap-
proved for  use in children.  In an effort
to better define the contemporary natu-
ral history of IBD in children and aug-
ment current management practices, the
Pediatric Inflammatory Bowel Disease
Research Registry was established in
2002.  Initially a collaboration of 21 cen-
ters in the US and Canada, this registry
has produced several important advances
in our understanding of IBD in children.
Much of that research is reported in this
review.  The focus of this paper is to re-
view current advances in pediatric IBD
and to emphasize the need for more pro-
spective research.

IBD IN THE PEDIATRIC PATIENT
CD is diagnosed most frequently in

patients in their 20s and UC more com-
monly presents in patients in their 30s.
Approximately 10% to 25% of IBD cases
are diagnosed before adulthood.1 Data sug-
gest that presentation in childhood confers
a risk of more extensive disease.  In a study
comparing phenotypic expression of dis-
ease, younger children (less than 5) tended
to present with isolated colonic disease
while those ages 6-17 demonstrated a sta-

tistically significant increase in small bowel
involvement, predominantly ileocolonic in
nature.  Furthermore, older children had
a more complicated disease course with in-
creased risk for the development of an ab-
scess, fistula, or stricture.  While medical
management of IBD is preferred, children
with extensive disease are at risk for surgical
interventions such as intestinal resection.  In
a retrospective study using data from six
IBD centers, Gupta et al. observed surgi-
cal rates of 5.7% at one year, 17% at five
years and 28.4 % at ten years in pediatric
CD.2  Prospective data from the Pediatric
IBD Registry showed a 5% rate of Crohn’s
related surgery at 1 year and 13% at 4
years.3  Thus, although treatment of CD
primarily is medical, many patients will re-
quire surgery at some point.

CLINICAL PRESENTATION
The clinical presentation of IBD

typically involves chronic abdominal pain
accompanied by some combination of
weight loss, diarrhea, or hematochezia.
(Table 1) Additionally, some patients may
present with (or later develop) extra-in-
testinal manifestations. (Table 2)  In the
pediatric population, malnutrition,
growth failure, and pubertal delay can
be a significant component of disease
presentation and morbidity.  Between
25-80% of children newly diagnosed
with CD will present with some degree
of linear growth impairment. This may
be attributed to sub-optimal oral intake,
chronic inflammation and protein-losing
enteropathy.  The effects of corticoster-
oid treatment and chronically elevated
inflammatory cytokines may further im-
pair growth.  Population trends towards
a higher body mass index in children can
complicate or delay the diagnosis of IBD
in children.  Registry data examining

BMI in children with newly diagnosed
IBD show that 10% of children with
newly diagnosed CD and 30% with UC
were categorized as overweight.4

LABORATORY ASSESSMENT
Laboratory evaluation of a patient

with suspected IBD tends to focus on
signs of chronic disease; e.g.,  microcytic
anemia or hypoalbuminemia, as well as
acute phase reactants such as ESR, C-re-
active protein (CRP), and thrombocy-
tosis.  These tests can establish the pres-
ence of an inflammatory illness.  Recent
IBD consortium data show that among
children presenting with mild (more di-
agnostically challenging) disease, normal
laboratory values (hemoglobin, platelet
count, albumin,and ESR) were present
in 21% of patients with mild CD and
54% with mild UC.5  This suggests that
the diagnosis of IBD should still be pur-
sued in the patient with a clinical pre-
sentation consistent with IBD but with
normal laboratory values.

MEASUREMENT OF DISEASE
ACTIVITY

Pediatric gastroenterologists have used
the subjective Physicians Global Assess-
ment (PGA) for many years. For both clini-
cal application and research purposes, ob-
jective quantitative tools to measure disease
activity are crucial.  Objective assessment
of disease activity in children with CD now
includes evaluation of pubertal status and
the Pediatric Crohn’s Disease Activity In-
dex (PCDAI).  Assessment of pubertal sta-
tus is performed clinically by assessing the
appearance of secondary sex characteristics.
The standard measurement used by pedia-
tricians is the Tanner Stage, based on physi-
cal exam findings that focus on gender-spe-
cific changes that occur during breast, go-
nadal, and pubic hair development. A con-
sensus of pediatric IBD experts developed
the PCDAI in 1990; it was subsequently
validated at 12 North American institu-
tions.  In comparison to the (adult) CDAI,
the PCDAI decreases the importance given
to subjective historical items adding instead
height velocity, and adds ESR and albu-
min to the laboratory measurements.  The
PCDAI score can range from 0-100: a score

Communication with
the child’s school

can be as important
an intervention as

providing
medication.



145
VOLUME 92     NO. 4     APRIL 2009

data stressed the importance of successful
induction and maintenance of remission.
The challenge is finding the balance be-
tween aggressive disease management and
acceptable risk to the patient.

IBD MANAGEMENT IN THE
PEDIATRIC PATIENT

While generally the goals of manag-
ing IBD in children and adults are simi-
lar, there are important differences, based
on the developmental stages of the pa-
tient. Therapeutic goals focus on achiev-
ing symptomatic control and mucosal
healing; however, the ultimate challenge
and underlying responsibility of the pe-
diatric practitioner is ensuring that the
child live as normal a life as possible and
eventually become a productive member
of adult society.  Medications used for
medical management are summarized in
Table 3 (medications discussed in detail
in previous issue by Harris et al).

Mild disease is generally treated with
5-aminosalicylate compounds.  Antibiot-
ics may also be employed.  While these
medications are considered less potent
and often well tolerated, they are not
without side effects.  Clearly the child on
chronic antibiotics is at risk for develop-
ment of resistant organisms and infection
with toxigenic strains of Clostridium
difficile as well as fungal infections.  For
distal disease (proctitis) topical therapy is
available in the form of steroid enemas
and mesalamine enemas, foams and sup-
positories. Despite effectiveness in some

of <10 distinguishes inactive vs. active dis-
ease; 10-30 = mild disease; > 30 = moder-
ate-severe disease.  A decrease of 12.5 points
is taken as evidence of improvement.

The PCDAI has been further vali-
dated along with the physician global as-
sessment (PGA) in multi-center trials.6

The study concluded that the PCDAI
accurately reflects disease activity and is an
appropriate tool for intervention trials in
CD in children.  The PCDAI is able to
show short term (3 month) changes in
patient condition, even though the growth
velocity is unlikely to change over 3
months.  In long-term trials, changes in
growth parameters would be reflected in
the PCDAI rather than the CDAI.  The
PCDAI has become the standard for quan-
tifying pediatric CD activity.

The recently validated Pediatric
Ulcerative Colitis Activity Index
(PUCAI) is used to quantify changes in
disease activity in children with UC.7

The PUCAI assesses bowel frequency,
consistency, presence of blood, nighttime
diarrhea and limitation of normal activi-
ties. It does not rely on any laboratory
findings

PSYCHOSOCIAL ASPECTS OF DISEASE
Symptomatic disease can result in fre-

quent, sometimes prolonged hospitaliza-
tions requiring school absence.  Some chil-
dren face frequency and urgency to move
their bowels, an embarrassing situation if
they are unable to access a private restroom

at school.  Communi-
cation with the child’s
school can be as im-
portant an interven-
tion as providing
medication.

Furthermore,  re-
cent data suggest that
adolescents may have
less than 50% adher-
ence to IBD drug
regimens.8  While the
younger child may fo-
cus on symptomatic
complaints, teenagers
often struggle with
regimented medica-
tion schedules and the
social implications of
chronic steroid expo-
sure (i.e. cushingoid
features and facial

acne).   A diagnosis of IBD in the pediatric
patient has the potential to have devastat-
ing effects on quality of life.

In evaluating health-related quality
of life (HRQOL) in the first year after di-
agnosis, the pediatric IBD registry admin-
istered a validated questionnaire (IM-
PACT II) to 218 patients over the age of
nine.  Initial assessment demonstrated ex-
pected significant differences between
those presenting with mild, moderate and
severe disease phenotypes.  However, re-
evaluation at 6 months and again at 1 year
demonstrated statistically significant im-
provements in HRQOL overall.9 These
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situations, young children and teens may
resist rectally instilled medications.

The next line of therapy typically
involves systemic steroids.  Pediatric IBD
Registry data show that in children with
CD 84% have a complete or partial re-
sponse to steroids, but even with the ad-
dition of immunomodulators, at one year
31% were corticosteroid-dependent and
8% had required surgery.10  In children
with UC treated with corticosteroids, dis-
ease activity at three months was inactive
or mild-moderate in 87%.  At one year
50% were considered steroid-responsive;
however, 45% were corticosteroid de-
pendent and 5% had colectomies.11

Prolonged exposure to steroids is un-
acceptable in children. Use of
immunomodulators such as 6-MP are well
studied and effective as maintenance
therapy, but also present a set of risks and
disadvantages.  As the onset of action is
typically 4-6 months, the patient with
moderate-to-severe disease often requires
additional therapies while awaiting clini-
cal response.  In addition, monitoring is
required as 6-MP metabolites can result
in hepatoxicity, pancreatitis and bone
marrow suppression. Prior to initiating
therapy, TPMT (Thiopurine s-
methyltransferase) genetic profiles are ob-
tained to assess the activity of the enzyme

responsible for 6-MP metabolism.  A
study in 2000 demonstrated a statistically
significant response to early introduction
of 6-mercaptopurine versus placebo in 55
pediatric patients recently diagnosed with
CD.  Specifically, researchers concluded
that early introduction of 6-MP therapy
achieved and maintained a much higher
rate of steroid-free remission.12 A recent
follow-up study from the Pediatric IBD
registry demonstrated a decrease in both
steroid use and number of hospitalizations
in patients with moderate to severe CD
started on immunomodulators within the
first year of diagnosis.13

The “biological” therapies represent
the next level of medical management of
IBD.  The principle biological agents are
monoclonal antibodies against the inflam-
matory cytokine tumor necrosis factor al-
pha (TNF-alpha).  These medications of-
fer much potential benefit to the steroid-
dependent or refractory patient.14  The
major concern is immunosuppression and

risk of secondary infections.  The appro-
priate role of biological agents
(infliximab, adalimumab as well as newer
agents) is the subject of active and ongo-
ing study.  Of concern, however, are re-
ports of lymphoproliferative disease such
as the highly fatal hepatosplenic T-cell
lymphoma associated with infliximab ex-
posure. The majority of the reported
cases involved patients who were receiv-
ing concomitant therapy with
immunomodulators such as 6-MP or sys-
temic steroids.  Thus, the true long-term
risks of lymphoma and other malignan-
cies in children receiving TNF inhibitors
are unknown (but are generally estimated
at about 1:1000 medication recipients).

With no definitive way to manage
the child with IBD, there is marked vari-
ability among centers.  Kappelman et al.
demonstrated statistically significant in-
ter-center variation in utilization of the
five classes of medications most com-
monly used to manage pediatric CD
(immunomodulators, steroids, antibiot-
ics, 5-ASA compounds, and biologics
such as infliximab).15  An underlying
theme in these management strategies is
minimizing exposure to corticosteroids.
While treatment must be individualized,
so far differences in outcome have not
been associated with the different ap-
proaches.

ONGOING RESEARCH
Today, optimal care for children with

IBD requires a multi-disciplinary team of
physicians, nurses, clinical nutritionists,
social workers, and child psychologists.
Current research efforts are trying to ad-
dress the lack of understanding of the
natural history of IBD in the child as well
as the role of the newest therapies (as well
as many of the old standby therapies).
This can be especially challenging since
most therapies have never been specifi-
cally approved for use in the pediatric age
group.  The pediatric IBD registry follows
over 1000 children with IBD.  In the first
5 years since its inception in 2002, this
consortium has been responsible for sev-
eral major research papers3-5, 9-11, 13, 15-17 de-
scribing  aspects of the natural history of
IBD.  The division of Pediatric Gastroen-
terology at Hasbro Children’s Hospital has
enrolled over 90 patients and is the sec-
ond largest contributor to the registry.
Most recently the Ocean State Crohn’s
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and Colitis Area Registry study has been
launched in Rhode Island (OSCCAR).
OSCCAR is a prospective study of an in-
ception cohort of newly diagnosed adult
and pediatric patients in Rhode Island (see
previous issue, “introduction to
OSCCAR”). OSCCAR promises to pro-
vide a wealth of new and exciting infor-
mation into the natural history of IBD.
Taken together, OSCCAR and the Pedi-
atric Collaborative Research Consortium
will provide new insights into IBD epide-
miology, genomics, metabolomics, micro-
biology, pathophysiology and environmen-
tal determinants of disease susceptibility.

FUTURE DIRECTIONS
A consortium of pediatric IBD cen-

ters, including members of the IBD regis-
try, recently reported that the rate of com-
plicated CD increases in children as the
number and magnitude of immune reac-
tivity assays increase.  Disease progression is
significantly faster in children expressing
immune reactivity.16 Whether these results
will have practical consequences remains to
be seen.  However, this could be a power-
ful indicator of one’s future clinical course.
As can be appreciated from this review,
much of the newest data emphasize the role
of studies such as the Pediatric IBD registry
and OSCCAR.  While both these studies
are based on the biological determinants
of disease, they lack focus on the equally
important psychological components.  Es-
tablishment of a prospective behavioral

health registry that will provide knowledge
from an integrated biopsychosocial model
perspective is anticipated in the near future.
Thus, the ongoing analysis of prospectively
acquired data promises to provide much
insight into the natural history of IBD and
inform us about the most effective thera-
peutic strategies.
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