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Introduction

A significant percentage of newly diagnosed individuals
with inflammatory bowel disease (IBD) fall within the pedi-
atric age range (<16 years old). These patients often present
a set of issues that differ from adults with IBD and require a
good understanding of how the effects of disease and therapy
on growth and development must influence care. This chap-
ter will highlight important differences between pediatric
and adult IBD. A description of risks and benefits of avail-
able therapies will also be reviewed, especially with regard
to risks of toxicity with thiopurines as monotherapy or in
combination with anti-TNF given the association with lym-
phoma and HSTCL in younger patients with IBD.

Pediatric Aspects of IBD
Demographics

The Pediatric Inflammatory Bowel Disease Collaborative
Research Group Registry, a natural history study started in
2002 enrolled 1928 subjects diagnosed with IBD before their
16th birthday. The age distribution of the cohort at diagnosis
was 6 % <5 years, 28 % from 5-9 years, and 66 % from 10-16
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years with a slight predominance of males over females (57 %
vs. 43 %) [1]. In a population-based state-wide US epidemio-
logic study, the incidence of IBD in the pediatric population
was 7.5 per 100,000 with that of Crohn’s disease (4.6 per
100,000) being twice that of ulcerative colitis (2.1 per 100,000).
Eighty-nine percent of new cases were nonfamilial [2].

Disease Location

The location or extent of disease differs according to age of
disease onset in children newly diagnosed with Crohn’s dis-
ease. Children under the age of 10 years, and in particular chil-
dren under the age of 5 years, characteristically present with
isolated colitis, whereas ileal disease (with or without accom-
panying colitis) begins to occur more often in children whose
disease is diagnosed after the age of 9—10 years [3, 4]. Upper
tract involvement (proximal to the ligament of Treitz) is pres-
ent most commonly in those children with ileocolonic disease
(up to 50-60 %), with esophageal involvement seen in 27 %
(macroscopic in 18 %), and gastroduodenal involvement in
56 % (macroscopic 42 %). Isolated UGI involvement is rare
[5]. Pediatric onset ulcerative colitis is characterized by exten-
sive colitis or pancolitis in the majority of cases and isolated
proctitis is less common than in adult populations [6, 7].

Serology

As in adults antibodies to a variety of microbial antigens have
been found in children with Crohn’s disease. However, in
children there appears to be an age-related expression of
these antibodies. In a cohort of 705 children from three pro-
spectively characterized cohorts in North America, the rate of
ASCA (both IgG and IgA) positivity was <20 % for children
<Tyears of age compared to 40 % for those 8—15 years of age,
likely representing the preponderance of isolated colonic dis-
ease in young children. Anti-CBIR1 was detected in 66 % and
54 %, respectively, from the two age groups [8].
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Clinical Behavior at Diagnosis

In French and North American population-based pediatric
studies, disease behavior at diagnosis was inflammatory (B1)
in 70-72% and stricturing (B2) or penetrating (B3) in
22-30% [9, 10]. A French population-based study of chil-
dren with ulcerative colitis found 26 % had proctitis, 35 %
left-sided disease, and 37 % extensive colitis at diagnosis [7].
This disease distribution is quite different than reported pre-
viously from North America where extensive disease at
diagnosis has been observed in up to 80 % of children at pre-
sentation [2, 11]. More recent studies propose further subdi-
viding children by age of diagnosis, with those diagnosed at
age <10 years consider early onset IBD (EOIBD), and those
diagnosed age <6 years as very early onset IBD (VEOIBD).
Patients in the VEOIBD group are more likely to have mono-
genic IBD, with increased risk of primary immunodeficiency,
autoimmune enteropathy, and primarily colonic disease dis-
tribution. These findings are distinct from patients diagnosed
after age 7 years that more commonly have conventional,
polygenic IBD [12-14]. The discovery of mutations in the
genes coding for one of the two IL10 receptors causing loss
of function in IL10 signaling has prompted increasing work
looking for genetic polymorphisms that produce a severe
IBD-like phenotype [15].

Measuring Disease Activity

While measuring the severity of gastrointestinal symptoms
and laboratory abnormalities is similar in children and adults,
the profound effect of IBD on linear growth is clearly a
pediatric-only problem. Growth abnormalities are quite com-
mon in pediatric Crohn’s disease and may be the major clini-
cal manifestation. Thus, growth data have been incorporated
into the most widely used instrument to measure disease activ-
ity in children with Crohn’s disease, the Pediatric Crohn’s
Disease Activity Index (PCDAI) [16]. As measuring changes
in growth velocity can only be done accurately over periods of
6 months or more, this has led to concerns that the PCDAI
might not be sensitive enough to discern changes in clinical
activity over the short-term (e.g., 3 months or less); however,
this has not been borne out by additional studies [17]. The
PCDALI can range in score from 0 to 100 with <10 denoting
remission, 10-30 mild disease, and >30 moderate to severe
disease. Given the limitations in calculating the complete
PCDALI at each visit, more recently the weighted PCDAI
(WPCDAI) has also been proposed as a more feasible instru-
ment [18]. Additionally, the short PCDALI, a simplified disease
assessment tool excluding need for laboratory and perianal
assessment, has been developed and validated against the full
and abbreviated PCDALI has been proposed to be utilized in
observational and quality improvement research [19].

The Pediatric Ulcerative Colitis Activity Index (PUCAI)
has been developed and validated to measure the activity of
pediatric ulcerative colitis [20]. It ranges from 0 to 85 points
with <10 signifying inactive disease, 10-34 mild disease,
35-64 moderate disease, and 65 or greater severe disease.
Debate regarding how to most fully assess clinical remission
in IBD exists. Variable definitions of remission in IBD includ-
ing clinical, serologic, endoscopic, and histologic remission
have been proposed and have resulted in the concept of “treat
to target”, with some centers suggesting histologic remission
should be the ultimately therapeutic goal [21].

An expanding body of literature has evaluated the use of
biomarkers including fecal calprotectin as an indirect assess-
ment of luminal activity. Recent studies have found that
many patients in clinical or even endoscopic remission con-
tinue to have histologically active disease. Fecal calprotectin
was found to be significantly higher in those with active his-
tologic disease compared to those with histologic healing
(median 278 pg/g vs. 68 pg/g (p=0.002)), suggesting calpro-
tectin may be a more reliable marker of histologic disease
activity [22]. Additional studies have suggested cut off cal-
protectin values of approximately <200 pg/g correlate well
with endoscopic and histologic healing. Use of the calprotec-
tin therefore may reduce the need for repeat endoscopic eval-
uation [23]. Application of calprotectin as a reliable marker
of remission in the pediatric population requires further
investigation.

Growth

The effect of disease activity on linear growth is unique to
pediatrics. It has been estimated that up to 88 % of children
with Crohn’s disease have abnormal growth velocity at the
time of diagnosis while in pediatric ulcerative colitis this
number is <10 % [24]. In our experience the numbers for
patients with Crohn’s disease are not quite so stark, but
certainly still involves well over 30—40 % of newly diag-
nosed patients. Two excellent review articles on this topic
have been published and should be consulted for further
detail [25, 26].

Many mechanisms of disturbed growth have been sug-
gested for pediatric IBD. Poor growth appears to relate to
a combination of factors including chronic caloric depri-
vation largely secondary to poor intake [27]. However,
the inflammatory process itself leads to the production of
cytokines that result in IGF-1 dysregulation by decreasing
responsiveness of the growth hormone receptor in the
liver to growth hormone diminishing IGF-1 production.
Moreover, there is a direct effect of the cytokines on
growing bone [28] and decreasing responsiveness to tes-
tosterone [29]. Use of corticosteroids even in small daily
doses of prednisone (5 mg/m?) can also impair growth
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[30, 31]. The crucial factor in the effect of corticosteroids
on growth appears not to be the dose used short-term, but
rather whether they are used long-term [32].

Diagnosis of Pediatric IBD

The diagnosis of IBD in children is usually straightforward
and the techniques employed are similar to those used in
adults including upper and lower endoscopy and small bowel
assessment usually performed with radiographic imaging.
Tonizing radiation exposure when imaging the small bowel is
of special concern given its association with DNA damage.
The potential increased likelihood of malignancy following
recurrent exposure to ionizing radiation emphasizes the
importance of minimizing radiation exposure in the pediatric
population [33-35]. Magnetic resonance enterograpy (MRE)
is replacing barium imaging and CT scans in many institu-
tions. A 2013 systematic review of 11 studies evaluated the
use of MRE to assess the small bowel in a total of 496 pedi-
atric patients with CD. It was concluded that in centers with
expertise in MRE, this is the preferred imaging technique
over those involving radiation. Rates of detecting small
bowel abnormalities were similar while minimizing radia-
tion exposure [36].

Management of Pediatric IBD

There are few controlled trials of medications in the treat-
ment of pediatric IBD; most experience is extrapolated from
adult studies though several recent trials have demonstrated
the efficacy of biologic therapies with anti-TNF in treating
both pediatric CD and UC.

Aminosalicylates

Though data to support the use of aminosalicylates for the
treatment of pediatric Crohn’s disease or ulcerative colitis
are scant, they are commonly used for both. Specific dosing
guidelines for children have not been established and there-
fore in practice there is large variation. The most common
dose used is 50 mg/kg/day of mesalamine though anecdot-
ally some clinicians use up to 100 mg/kg/day (maximum
4 g). No pediatric-specific side effects have been identified.

Corticosteroids
Corticosteroids have been the historical mainstay of the

treatment of moderate to severe Crohn’s disease and ulcer-
ative colitis though no placebo-controlled randomized trials

have been published. Nonetheless the ability of corticoste-
roids to induce remission in most children has been well
established [37, 38]. A natural history study of the effect of
corticosteroids in pediatric Crohn’s disease found that at 1
year, 61 % of patients were corticosteroid responsive, 31 %
corticosteroid dependent, and 8 % had gone on to surgery
[37]. A similar study published on the use of corticosteroids
in newly diagnosed ulcerative colitis disease in children
found that by 1 year 45 % of children were corticosteroid
dependent and 5 % of the corticosteroid-treated patients had
come to colectomy [38]. In both reports the use of immuno-
modulators (50-75 % of patients) and infliximab (17-25 %)
was common in patients with corticosteroid dependence.
Two studies have compared budesonide with prednisolone in
the treatment of Crohn’s disease in children and shown simi-
lar efficacy [39, 40], though bias in patient selection (i.e.,
milder patients) may have influenced the results. Pediatric-
specific side effects of corticosteroids are common and
effects on growth, bone metabolism, and the cosmetic issues
such as Cushingoid appearance and acne are of particular
concern.

Immunomodulators

Multiple publications have looked at the use of immunomod-
ulators in the treatment of pediatric Crohn’s disease though
only one randomized placebo-controlled study has been per-
formed [41]. In this study of 55 newly diagnosed children
with moderate to severe CD who all received an initial course
of prednisone and then either 6-mercaptopurine or placebo,
initial remission rates at 3 months were similar, but by 1 year
the 6-mercaptopurine-treated group had received signifi-
cantly less corticosteroid and had a much lower relapse rate.
Largely based on this study, thiopurines became standard of
care in the treatment of moderate to severe CD in children
and are customarily introduced quite soon after diagnosis.
However, several follow-up observational or retrospective
studies have found rates of sustained remission to be
decreased compared to the original RCT [42-44]. Two recent
studies looking at the effect of early introduction of thiopu-
rines in adults with Crohn’s disease have shown no beneficial
effect [45, 46]. The potential of thiopurines to contribute to
lymphoma, skin cancer, as well as hemophagocytic lympho-
histiocytosis (HLH) has caused some clinicians to limit their
use (see below).

Increased interest has focused on methotrexate as an alterna-
tive immunomodulator. Two pediatric studies found that
45-50 % of patients intolerant of thiopurines were in steroid-
free remission at 12 months after change from thiopurines to
MTX [47, 48]. Furthermore, a recent study evaluating data
from a large prospective IBD registry found that the use of
MTX as maintenance therapy has been increasing, with 14 %
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of patients treated with MTX as first-line immunomodulator
therapy in 2002 and expanding to 60 % in 2010 [49]. A 2014
multicenter retrospective cohort study comparing outcomes
for patients treated with subcutaneous versus oral MTX
found rates of overall steroid free remission to be similar.
However, oral MTX use was associated with a longer time to
remission, less improvement in linear growth and a trend
toward reduced sustained SFR. The authors therefore sug-
gested the subcutaneous route is initially preferred [50]. No
head-to-head comparisons of outcomes with thiopurines and
methotrexate in pediatric CD have been published.

Biological Therapy

The REACH clinical trial included 112 initial study subjects
with moderate/severe disease despite therapy with cortico-
steroids and immunomodulators who were treated with
5 mg/kg at 0, 2, and 6 weeks. Eighty-eight percent were in
response and 59 % in remission at 10 weeks. Patients in
response or remission at 10 weeks were then randomized to
receive either 5 mg/kg every 8 weeks or every 12 weeks,
with an opportunity to step up dose to 10 mg/kg or decrease
interval (for those in the 12 week group) in case of loss of
response. At week 54, 33 of 52 (64 %) and 29 of 52 (56 %)
patients receiving infliximab every 8 weeks did not require
dose adjustment and were in clinical response and clinical
remission, respectively, compared with 17 of 51 (33 %) and
12 of 51 (24 %) patients receiving treatment every 12 weeks
(p=.002 and p<.001, respectively) [51].

Longer-term follow-up following infliximab therapy in
children has also been examined. A multicenter study involv-
ing 66 patients in the Netherlands had a mean follow-up of
41 months with 15 % having a prolonged response following
episodic therapy, 56 % were infliximab dependent (requiring
repeated infusions to maintain efficacy), and 29 % lost
response [52]. A second multicenter study examined the
long-term course of 202 children with follow-up periods
ranging up to 3 years. One hundred twenty-eight of the study
cohort were treated with maintenance therapy and had fol-
low-up of >1 year. The likelihood of continuing infliximab
was 93 %, 78 %, and 67 % at 1, 2, and 3 years respectively
(Kaplan Meier analysis). A step-up in therapy (either
increased dose or decreased interval) was needed in about
half the patients. Corticosteroid-free clinical remission for
the periods from 0—1, 1-2, and 2-3 years after starting inflix-
imab was 26 %, 44 %, and 33 % [53].

Recent adult studies have identified the relationship
between sustained remission and infliximab trough and anti-
body to infliximab levels (ATI) [54]. Similar associations are
found in pediatric IBD. A prospective cohort study of pedi-
atric patients with IBD found that higher infliximab levels
and lower CRP at week 14 were associated with week 54

efficacy and rates of remission [55]. A retrospective pediatric
study of 134 patients with IBD found similar associations.
ATI>5 was associated with lower infliximab trough levels
than those with ATI<5 (p<0.001). Additionally, ATI>12
was associated with need for surgical resection compared to
those with ATI<12 (p=0.01) [56].

The use of adalimumab in pediatric Crohn’s disease was
initially reported in multiple small single center series and
one larger retrospective report of 115 patients. Nearly all
patients had previously been treated with infliximab. The
majority of children received induction dosing of 80 and
40 mg separated by 2 weeks followed by 40 mg every other
week . Corticosteroid-free remission was noted in 22 %, 33 %,
and 42 % of patients at 3, 6, and 12 months, respectively [57].
More recently, the open-label IMAEINE 1 study evaluated
the efficacy of adalimumab with moderate to severe Crohn’s
disease. Study design evaluated outcomes for groups treated
with high- or low-dosage after 26 weeks. In total, adalim-
umab was found to induce and maintain remission in 33 % of
patients at 26 weeks. In patients that were infliximab naive at
the initiation of the trial, clinical remission rates at 26 weeks
were significantly increased in the high dose versus low dose
groups (57 % vs. 35 % p=0.026) [58].

Outcomes with the use of infliximab in children with
ulcerative colitis from a large multicenter pediatric IBD
Registry have been reported. Corticosteroid-free inactive
disease by physician global assessment was noted in 12/44 at
6 months (27 %), 15/39 at 12 months (38 %), and 6/28 (21 %)
at 24 months. Kaplan-Meier analysis showed the likelihood
of remaining colectomy-free following infliximab was 75 %
at 6 months, 72 % at 12 months, and 61 % at 2 years [59]. In
a more recent prospective pediatric UC trial including
patients with moderate to severe UC, 73% of patients
responded to infliximab by week 8 after induction dosing of
5 mg/kg at weeks 0, 2, and 6. At week 54, 38 % of responders
that continued to receive standard dosing maintenance inflix-
imab therapy remained in remission [60].

The landmark SONIC study included adults with Crohn’s
disease and demonstrated  significantly  improved
corticosteroid-free remission rates in anti-TNFoa naive
patients treated with azathioprine plus infliximab versus inf-
liximab alone or azathioprine alone, and therefore use of
dual therapy in this population greatly increased [61].
However, there are also convincing data that adult patients
who have failed thiopurines and move on to infliximab do
not have additional success by maintaining the thiopurine
[62]. Moreover, the recently published COMMIT study in
adults with Crohn’s disease showed no added efficacy when
comparing infliximab alone to infliximab plus methotrexate
with both groups having clinical remission rates near 70 % at
week 50. However, antibodies to infliximab were higher in
the monotherapy group compared to combination (20 % vs.
4% p=0.01) [63].
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The impressive remission rates and potential promise of
mucosal healing have prompted early consideration for bio-
logical therapy in treating IBD. For pediatric patients in par-
ticular, establishing corticosteroid-free remission prior to or
during the years of rapid linear growth and sexual develop-
ment is very important. The use of an anti-TNFa agent as
primary therapy in the setting of extensive disease, compli-
cated early disease, severe fistula, or disease onset in an ado-
lescent with growth failure already showing signs of puberty
in whom the window for growth is short has become increas-
ingly common. Data have also suggested that antibody titers
to specific microbial antigens measured at the time of diag-
nosis may predict the development of complicated disease
requiring surgery (obstruction, perforation) and may play a
role in helping identify subjects more likely to benefit from
biological therapy at the time of diagnosis [64].

The striking impact of early anti-TNF use upon growth in
inflammatory CD was recently demonstrated using data
from a large observational cohort study, which included
patients newly diagnosed with Crohn’s disease at age <17.
Twelve month outcomes for 3 groups of propensity-matched
patients were compared: early infliximab, early immuno-
modulator therapy (IM), or no IM or infliximab therapy in
the first 3 months. Clinical and growth outcomes were both
found to be superior in those treated with early infliximab
therapy compared to those with early IM or no early IM or
infliximab therapy. In patients treated with early infliximab,
85 % were in remission at month 12 compared to 60 % in the
early IM and 54 % in the no early IM or infliximab groups
(p=0.0003). Normalization of C-reactive protein was most
frequent in the early infliximab group. Further data are
needed to determine which patients should be considered for
anti-TNF therapy at the time of diagnosis [65].

Pediatric trials evaluating combination versus monother-
apy with anti-TNF have not been performed. However,
recently published observational data evaluated durability of
infliximab therapy in 502 patients with Crohn’s disease. In
total, approximately 60 % of patients remained on infliximab
5 years after its initiation. The probability +standard error
that patients remained on infliximab 5 years after initiating
treatment was significantly higher for those receiving con-
comitant therapy for >6 months compared to both anti-TNF
monotherapy or those treated with combination therapy for
<6 months (0.7+0.04 vs. 0.48+0.08 vs. 0.55+0.06
(p<0.001)). Importantly, the durability of infliximab therapy
in males treated for >6 months with combination therapy
was greater in those treated with infliximab/MTX than those
treated with infliximab/thiopurines (0.97+0.03  vs.
0.58+0.08 p<0.01) [66].

Clinical experience with anti-integrin therapy including
natalizumab and more recently vedolizumab is emerging.
There is a single report on the use of natalizumab in adoles-
cents with moderate to severe Crohn’s disease. Using an

open-label dosing schedule of 3 mg/kg at weeks 0, 4, and 8
weeks in 31 subjects, 55 % had a clinical response and 29 %
were in remission at 10 weeks [67]. Natalizamab targets both
alphadbetal and alpha4beta7 integrin therefore modulating
both brain and gut lymphocyte migration. Its use has been
associated with progressive multifocal leukoencephalopathy
(PML) caused by reactivation of latent JC virus. In contrast
to natalizumab, vedolizumab targets only alphadbeta7 integ-
rin and thus acts only upon gut, not brain lymphocytes and
should therefore have reduced risk of PML. The adult 2013
RCTs in both CD and UC found vedolizumab to be effective
toward inducing remission and has been recently approved
for treatment of both UC and CD in adults [68, 69]. Currently,
pediatric data with the use of vedolizumab is limited to
abstract presentations.

Toxicity and Risk

It is known that both immunomodulators and anti-TNF ther-
apies have potential risks of toxicity and these are of particu-
lar concern in pediatric patients. The risks of chronic
thiopurine toxicity are being increasingly recognized. Bone
marrow suppression, hepatotoxicity, and infectious risks
including viral, bacterial, and opportunistic have been previ-
ously well described [70]. More recent publications have
described the risk of hemophagocytic lymphohistiocytosis
(HLH) and EBV associated lymphoproliferative disorders,
especially in association with primary EBV infection in
patients treated with thiopurines [71, 72]. Lymphoma risk
with thiopurines is also greatest in patients <30 years having
a standardized incidence ratio of 6.99 (95 % CI 2.99-16.4).
The risk in males appears greater than females [73].

Of particular concern in pediatrics, especially in males, is
the decision regarding whether combination therapy with
anti-TNF and thiopurines is contraindicated. This dilemma
stems from the association of hepatosplenic T cell lymphoma
(HSTCL) occurring in young patients (primarily males)
treated with concomitant therapy [74]. No cases of HSTCL
have been noted in adult or pediatric patients treated with
infliximab monotherapy, however, in nearly all cases of
HSTCL, the unifying drug exposure has been thiopurines.

Given the predilection of this invariably fatal lymphoma
for young males, most pediatric gastroenterologists do not
use combined anti-TNF/thiopurine therapy in young male
patients. If there is a need to use combined therapy,
methotrexate has become the immunomodulator of choice in
low dosage to decrease anti-infliximab antibody production.
No consensus exists as to whether young females can or can-
not be treated with combined therapy with thiopurines and
anti-TNFoa agents as HSTCL has rarely been reported in
females as well [74] . The recently described improved dura-
bility of infliximab when used in combination with MTX
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provides a promising alternative to combination therapy with
thiopurines or treatment with anti-TNF monotherapy [66].

Enteral Nutritional Support

There is considerable variation in the frequency with which
primary enteral nutrition is used as an induction strategy in
children newly diagnosed with Crohn’s disease. While com-
monly used in Europe, it is utilized much less frequently in
most of North America despite its favorable side effect pro-
file, positive impact upon growth/nutritional deficiencies and
lack of toxicity risk. There are several older published trials
comparing the relative efficacy of enteral nutrition versus
corticosteroids and in whole there is fairly equivalent effi-
cacy [75-77]. A recent prospective study compared 8 week
outcomes in three groups of pediatric patients with active
disease: anti-TNF therapy, exclusive enteral nutrition (EEN)
or partial enteral nutrition (PEN). Improvement in mucosal
inflammation was found to be superior for both the EEN and
anti-TNF groups compared to PEN, thus adding further sup-
port for expanded use of this treatment approach [78].

There are situations in which enteral nutrition should be
the initial intervention of choice including patients with pri-
marily small bowel disease and growth failure. In these
patients, primary enteral nutritional therapy can both induce
remission and also reverse nutritional deficiencies and pro-
mote improved linear growth. A challenge unique to treat-
ment with exclusive enteral therapy is to successfully
motivate the child and family to maintain treatment by
drinking the formula or using a nasogastric tube. In some
patients enteral therapy has been used for several months
initially to then be followed by scheduled periods of re-
administration after allowing a regular diet [79]. For many
patients who start primary enteral nutrition therapy, an
immunomodulator is concomitantly initiated as the long-
term maintenance strategy.

Severe/Fulminant Ulcerative Colitis

The management of fulminant colitis in children presents a
particular challenge. Frequently these are children at or
shortly following diagnosis when understanding of the dis-
ease itself may be limited, and a willingness to proceed to
colectomy if necessary has not been established. A prospec-
tive study of children with fulminant ulcerative colitis has
given additional insight into disease management in this sit-
uation. In this study, 126 children hospitalized with severe
ulcerative colitis were followed for up to 1 year.
Approximately one third failed therapy with intravenous ste-
roids and required rescue with either infliximab, cyclospo-
rine, or colectomy. The most sensitive predictor of the failure

of intravenous corticosteroids was a PUCAI score of 45 or
higher on day 3 of hospitalization. Overall 9% and 19 % of
children hospitalized with severe/fulminant colitis required
colectomy by initial discharge or 1 year, respectively [80].
More recent studies have focused upon dose optimization
with infliximab in treating acute severe UC (ASUC). A
recent adult and pediatric review concluded that standard
weight-base infliximab dosing may not be equally effective
for ASUC. Potential contributors to the need for dose optimi-
zation in this population include high TNF burden, highly
active reticuloendothelial system, and marked infliximab
stool losses related to protein losing enteropathy [81].
Prospective studies will be needed to better understand tar-
geted management with infliximab in pediatric ASUC.

Most pediatric gastroenterologists will use infliximab as
their preferred rescue medication for corticosteroid failures,
though some still prefer calcineurin inhibitors. Small case
series have been published on the use of cyclosporine and
tacrolimus for severe colitis in children [82, 83]. Though the
results of these studies have suggested a delay in the need for
colectomy following calcineurin inhibitor treatment, the
overall long-term prognosis for avoiding colectomy is low.
Failure of one of these agents should not lead to use of the
other because of concerns of increased risk of serious infec-
tion. In the authors’ view saving a life is more important than
saving a colon. Results of colectomy and ileal pouch anal
anastomosis (IPAA) in children are similar to those of adults.
The issue of possible impaired fecundity later in life for ado-
lescent girls who may be subject to IPAA should be raised
before this procedure is done.

Summary

It is crucial that clinicians caring for children and adoles-
cents with IBD be fully informed about the relationship of
disease activity and therapy to growth and development,
each of which need to be considered when planning various
medical and surgical therapies. The balance between risks
and benefits of therapies, especially regarding potential tox-
icities with thiopurine monotherapy and in combination with
anti-TNF therapy is increasingly recognized.
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