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##Sanja Kolacek, ���Kaija Leena Kolho, yyyPaolo Lionetti, zzzAnders Pærregaard,

§§§Alexander Potapov, ���Risto Rintala, jjjjjjjjjjDaniela E. Serban, ���Annamaria Staiano,
jjjjBrian Sweeny, ###Gigi Veerman, ����Gabor Veres, yyyyDavid C. Wilson, and
. Ruemmele
zzzzFrank M
pyright 2012 by ESPGHAN and NASPGHAN. Unauthorized repro

iterative consensus process including 2 face-to-face meetings, following

an open call to ESPGHAN and ECCO members. A list of 23 predefined

management of UC in chi

a standardized protocol

Received June 15, 2012; accepted June 22, 2012.
From the �Shaare Zedek Medical Center, The Hebrew University of Jerusalem, Jerusalem, and the yWolfso

Israel, the zErasmusMC-Sophia Children’s Hospital, Rotterdam, The Netherlands, the §The Hospital f
Canada, the jjYorkhill Hospital, Glasgow, UK, the �Agaplesion Markus Hospital, Frankfurt/Main, Ger
��2nd Faculty of Medicine, Charles University and University Hospital Motol, Prague, Czech Repub
Switzerland, the zzPediatric Gastroenterology and Liver Unit, ‘‘La Sapienza’’ University, Rome, Italy,
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ABSTRACT

Background and Aims: Pediatric ulcerative colitis (UC) shares many

features with adult-onset disease but there are some unique

considerations; therefore, therapeutic approaches have to be adapted to

these particular needs. We aimed to formulate guidelines for managing

UC in children based on a systematic review (SR) of the literature and

a robust consensus process. The present article is a product of a joint

effort of the European Crohn’s and Colitis Organization (ECCO) and

the European Society for Paediatric Gastroenterology, Hepatology, and

Nutrition (ESPGHAN).

Methods: A group of 27 experts in pediatric IBD participated in an
questions were addressed by working subgroups based on a SR of the

literature.

Results: A total of 40 formal recommendations and 68 practice points were

endorsed with a consensus rate of at least 89% regarding initial evaluation,

how to monitor disease activity, the role of endoscopic evaluation, medical

and surgical therapy, timing and choice of each medication, the role of

combined therapy, and when to stop medications. A management flowchart,

based on the Pediatric Ulcerative Colitis Activity Index (PUCAI), is

presented.

Conclusions: These guidelines provide clinically useful points to guide the
duction of this article is prohibited.

ldren. Taken together, the recommendations offer

that allows effective, timely management and
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Co
monitoring of the disease course, while acknowledging that each patient is

unique.
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U lcerative colitis (UC) is a chronic relapsing inflammatory
condition of the colon, extending continuously from the

rectum proximally to a varying degree. No single criterion can
accurately diagnose UC. Typically, UC is suspected in a patient
presenting with bloody diarrhea, tenesmus, abdominal pain, and,
when symptoms become severe, weight loss, fatigue, and vomiting.
The incidence of pediatric-onset UC, which forms roughly 15%
to 20% of patients of all ages with UC, ranges between 1 and 4 of
100,000/year in most North American and European regions (1–3).

Childhood-onset UC is extensive in 60% to 80% of all cases,
twice as often as in adults (4). Because disease extent has been
consistently associated with disease severity, it is not surprising that
pediatric-onset UC has a worse disease course, with a 30% to 40%
colectomy rate at 10 years, as compared with 20% in adults (4,5),
although rates as low as 10% also have been reported in other
pediatric studies (6,7). Approximately 25% to 30% of children
with UC will require admission for an acute exacerbation before
transitioning to adult care, almost twice as often as seen in adult-
onset disease during a similar period (8,9). Children also have
unique age-related considerations, such as growth, puberty,
nutrition, and bone mineral density (BMD) accretion during adole-
scence, as well as differing psychosocial needs and development.

We aimed to develop guidelines for managing UC in children
based on a systematic review (SR) of the literature and a robust
consensus process of an international working group of specialists
in pediatric IBD from the European Society for Paediatric
Gastroenterology, Hepatology, and Nutrition (ESPGHAN) and
the European Crohn’s and Colitis Organization (ECCO), following
an open call. These consensus guidelines focus on the principles,
pitfalls, and pediatric considerations related to the diagnosis and
care of children and adolescents with UC. These guidelines
supplement those published for adults (10) and similar topics are
covered here only briefly, referencing the extensive ECCO review.
These guidelines relate only to ambulatory children and not
to the management of children hospitalized with acute severe
colitis, which was covered in the pediatric ESPGHAN and ECCO
guidelines on acute severe colitis (11).

METHODS
A list of 23 questions addressing the management of UC

in children was first developed, each appraised independently based
on review of the evidence by 2 group members (Appendix 1).
The subgroup’s recommendations were iterated by e-mail with
the steering committee until refined. The review of the evidence
included both pediatric and adult data because pediatric data were
often scarce (12). Electronic searches were performed in early 2011
using MEDLINE, Embase, CINAHL, and the Cochrane Controlled
Trials Register, and updated in early 2012. The search strategies
used are available upon request. Clinical guidelines, SRs, clinical
trials, cohort studies, case-control studies, diagnostic studies,
surveys, letters, narrative reviews, and case series were used.
pyright 2012 by ESPGHAN and NASPGHAN. Un

The grading of evidence was performed according to the Oxford
Centre for Evidence-based Medicine (Appendix 2).
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Recommendations were discussed by the working group at
2 face-to-face meetings during ESPGHAN annual meeting
(Sorrento, May 2011) and during UEGW (Stockholm, October
2011). The meetings were complemented by an e-mail Delphi
process with the entire group until agreement was reached.
All statements and practice points were supported by at least
89% of the group and, in most cases, reflect almost full consensus.
The guidelines include recommendations (boxed in the text) and
‘‘practice points’’ that reflect common practice in which evidence
is lacking.

MONITORING AND PREDICTION
Baseline Investigations at Diagnosis and Differential

Diagnosis (Table 1) (96% consensus)

Guidelines for Management of Pediatric Ulcerative Colitis
a
ut

s
b

The diagnosis of pediatric UC should be based on
a combination of history, physical examination, and
ileocolonoscopy with histology on multiple biopsies,

performed by a gastroenterologist with pediatric exper-
tise [EL5, RG D]
2.
 Upper endoscopy is recommended in all cases to exclude
Crohn disease [EL2b, RG C]
Initial laboratory investigations should include a full
blood count, liver enzymes, albumin, erythrocyte

sedimentation rate (ESR), iron status, and C-reactive
protein (CRP) [EL5, RG D; adults EL2b, RG B]
Stool culture is mandatory to exclude infectious
diarrhea; testing for Clostridium difficile toxin is recom-
mended on at least 3 independent stool samples [EL4, RG

C]; additional stool tests may be necessary for patients
who report recent travels [EL5, RG D]
In children younger than 2 years, additional immunologi-
cal investigations and allergy testing may be necessary to
5.

exclude colitis related to primary immunodeficiency or
allergic conditions [EL5, RG D]
Practice Points:

Imaging of the small bowel is recommended to exclude Crohn
1.
d
isease (CD) and should be performed particularly in patients
with atypical phenotypes.
2. B
lood inflammatory markers in children with active colitis may
be normal, especially in mild disease.
Fecal inflammatory parameters, most notably calprotectin but
also lactoferrin and S100A12, effectively differentiate colitis
from noninflammatory diarrhea; however, in the vast majority
of cases, bloody diarrhea is present, which indicates colonic
inflammation. Therefore, fecal markers are not usually

n
ecessary as part of the diagnostic workup of UC, unless used
to determine baseline values for future reference.
Serological markers (eg, anti-neutrophil cytoplasmic antibody,
anti-saccharomyces cerevisiae antibody) can be useful for
differentiating UC from CD; the diagnosis of UC should be

r
eevaluated in cases of positive anti-saccharomyces cerevisiae
antibody.
Immunological testing for atypical presentation and for
children younger than 2 years includes lymphocyte pheno-
typing (T, B, NK, NK-T cells), immunoglobulin levels, as well
as functional analyses of lymphocytic responses to antigens/
mitogens and neutrophils, including chronic granulomatous
disease (CGD). Allergic testing in infants is based mainly on a
trial of food withdrawal. Testing for the interleukin (IL)-10 axis
horized reproduction of this article is prohibited.

hould be considered for those younger than 1 year, and may be
ased on functional or genetic analyses.
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TABLE 1. Main differential diagnosis of pediatric UC

Differential diagnosis Clinical presentation Investigation

Infectious colitis (frequent) Acute onset, often with fever and occasionally

with vomiting. Rarely lasts >3 wk

Stool samples for microbial investigations including

C difficile and parasites; tuberculosis and Yersinia

testing when indicated

Allergic colitis (frequent in

young infants)

Eczema, history of milk protein allergy,

family history of atopy

Specific/total IgE, skin prick testing, colonic biopsies

(eosinophilic infiltration, lymphonodular hyperplasia),

trial of elimination of cow’s-milk protein and other

allergens

Vasculitis (rare) Associated extraintestinal inflammation

(eg, skin, joints and eyes)

HLA-B5, skin biopsies, serological markers

Immunodeficiency

states (rare)

Onset of colitis within the first months of life,

often with perianal involvement; skin folliculitis

or eczema; other fungal or bacterial infections

Consult an immunologist in every case of early onset colitis

(eg, IL-10R and IL-10 genotyping and/or functional

testing, NBT testing or chemotaxis testing or genetic

testing (CGD), CVID, Wiskott-Aldrich syndrome,

and others)

CGD¼ chronic granulomatous disease; CVID¼ common variable immune deficiency; NBT¼ nitroblue-tetrazolium test; UC¼ ulcerative colitis.

Turner et al JPGN � Volume 55, Number 3, September 2012
1.

1.

2.

4.
It is beyond the scope of the present article to review all of
the evidence for the diagnosis and classification of UC, which
was addressed in the Porto criteria for the diagnosis of pediatric
IBD (13), the Paris pediatric modification of the Montreal classi-
fication of IBD (14), and a NASPGHAN working group review
(15). Briefly, the historical perception that considered UC as a
superficial inflammatory disease uniformly involving the rectum
and progressing contiguously to varying degrees of the colon only is
simplistic. Macroscopic rectal sparing may be seen in approxi-
mately 5% to 30% of patients, many of whom have ‘‘relative’’
(mild patchy disease) rather than ‘‘absolute’’ macroscopic rectal
sparing (13,14,16–18). Prospectively collected data from the large
ESPGHAN EuroKids registry demonstrated macroscopic rectal
sparing in 5% of children at diagnosis (19). Young children at
disease onset may show more rectal sparing, macroscopically
patchy disease, or have normal or minimally disturbed crypt
architecture (17), which occur primarily in children 10 years or
younger (20). Mild limited cecal erythema (ie, cecal patch) may be
present in both children and adults with UC (20,21). Mild none-
rosive ileitis in the presence of severe pancolitis may be diagnosed
as backwash ileitis associated with UC and microscopically may
show villous atrophy, increased mononuclear cells, and scattered
crypt abscesses (22). Gastritis is commonly seen with UC whether
focal or diffuse, and erosions may be present (23); however,
frank gastric ulcers, erosive duodenitis, or esophagitis is rare in
UC, found in <1% of 261 children with newly diagnosed UC from
the EuroKids registry (19). In that registry, diagnostic yield of
upper gastrointestinal endoscopy was 7.5%, indicating that in 1 of
13 children with colitis, a diagnosis of CD could be made based
on the upper endoscopy findings (24).

Because there are multiple findings that may be inconsistent
with UC, it is important to complete a full ileocolonoscopy and
upper endoscopy with serial biopsies for diagnosing pediatric IBD.
In patients with acute severe colitis, a diagnostic sigmoidoscopy
may be used as the initial test for evaluation, but a follow-up
colonoscopy should be subsequently performed. Because histology
is atypical in a significant number of children, small bowel imaging
should be considered in pediatric patients to exclude CD.

Colonic inflammation in young infants (especially younger
than 1 year) may reflect allergic colitis or an immunodeficiency,
even as an isolated finding. Although these children should have an
pyright 2012 by ESPGHAN and NASPGHAN. Un

allergic evaluation, only a trial of elimination diet can confirm the
diagnosis of allergic colitis (25). Before confirming the diagnosis of

342
early-onset IBD, classical and subtle immunodeficiencies should
be excluded (Table 1) (26–28).

Assessing and Predicting Disease Activity (96%
Consensus)
a

5

ut

. C
a

Endoscopic evaluation is recommended at diagnosis,
before major treatment changes and when the clinical
assessment is in question; endoscopic evaluation in
children is not routinely recommended during flares,

which are not severe or during clinical remission aside
from cancer surveillance [EL5, RG D]
Practice Points:

Achieving complete remission is associated with improved
long-term outcomes; however, there is no evidence to
suggest that endoscopic verification of mucosal healing is

s
ignificantly superior to clinical judgment of remission for
this purpose.
The Pediatric Ulcerative Colitis Activity Index (PUCAI;
Appendix 3) is a validated score of clinical disease activity
that does not include endoscopy or laboratory markers
and is easy to perform on a daily basis. Generally, a
PUCAI< 10 indicates remission, 10 to 34 mild disease activity,
35 to 64 moderate, and �65 points severe. A clinically
significant response is indicated by a drop in PUCAI of at least
20 points. In practice, clinicians may benchmark their decision

o
n response by these general cutoff values, but these can vary
individually.
In drug trials, the PUCAI score can be used as a noninvasive
3.
p
rimary outcome measure that has proven to be a valid and
responsive index, including high correlation with colonoscopy.
Before management changes in active disease, it must be
ensured that symptoms are the result of disease activity
and not of other clinical problems such as irritable bowel
syndrome [IBS], dysmotility, bacterial overgrowth, disease
complications (eg, stenosis), celiac, 5-aminosalicylic acid (5-

A
SA) intolerance, or infection with C difficile or cyto-
megalovirus [CMV].
horized reproduction of this article is prohibited.

omplete blood cell count (CBC), albumin, liver enzymes,
nd inflammatory markers should be performed periodically.
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Calprotectin levels >100 to 150 mg/g indicate mucosal
inflammation. Its role in predicting clinical relapse needs
to be further studied prospectively head-to-head with

� Volume 55, Number 3, September 2012
1.

2.

3.

2.

4.

5.
clinical variables, before it can be used to dictate a change
in therapy.

The ECCO adult guidelines recommend endoscopic
reassessment at relapse, for steroid-dependent or steroid-refractory
UC or when considering colectomy (29); however, endoscopic
assessment of disease activity has several major limitations.
First, endoscopic scoring depends on the subjective assessment
of mucosal properties with generally low interobserver reliability
(30). Second, endoscopic appearance lags behind clinical improve-
ment, thereby underestimating response to treatment (31). Endo-
scopy in children is mostly performed under general anesthesia
and is considered more invasive than in adults. Finally, although
mucosal healing has been shown to predict favorable clinical
outcome in UC (32–34), it has yet to be proven that endoscopy
is superior to clinical judgment for predicting clinically important
outcomes. Indeed, in the combined ACT cohorts (466 adults with
UC treated with either infliximab or placebo), endoscopic healing
had no predictive value among the subset of patients with clinical
remission after 8 weeks of therapy (32). Clinical judgment of
response to steroid treatment in UC has been shown to predict
long-term, clinically important outcomes, both in adults (35) and in
children (8,36). This probably stems from the strong correlation
between physician’s clinical assessment of disease activity and
mucosal inflammation in UC, unlike that seen in CD (r¼ 0.77–0.79
in76 children and 86 adults) ((37) and unpublished data from D.T.).
Treatment changes based on endoscopy were more frequent in
children with CD compared with UC (38). Taken together, and
incorporating the unique pediatric considerations, it does not
seem justified to recommend endoscopic assessment routinely
in pediatric UC solely for assessing disease activity or response
to treatment or at relapse. Endoscopic evaluation, however, is
indispensable in questionable clinical scenarios, before major treat-
ment changes, and for diagnosing complications (eg, stenosis,
dysplasia) and superinfections.

The PUCAI is a noninvasive multi-item measure that
has been shown to be valid, reliable, and responsive to short-term
changes in several clinical trials and cohort studies (39,40). The
PUCAI has been proven to have excellent correlation with the
invasive Mayo score (r¼ 0.95), physician global assessment
(r¼ 0.91), and colonoscopic appearance (r¼ 0.76–0.8) (37,39).
The PUCAI score ranges from 0 to 85 points and is the sum of
scores of daily abdominal pain, rectal bleeding, stool consistency,
number of stools, nocturnal stools, and activity level. Cutoff scores
for remission, mild, moderate, and severe disease have been
replicated in 3 independent cohorts with sensitivity and specificity
of >90% (37,39,40).

At the time of presentation, serum inflammatory markers are
higher in CD compared with UC (41,42). In a cohort of 512 children
newly diagnosed as having UC, 54% of those with mild disease had
normal results on all 4 common assays (ie, hemoglobin, albumin,
platelet, and ESR), compared with 21% of children with mild CD
(41). Both ESR and CRP were completely normal in 34% and 5% to
10% of 451 children with mild and moderate to severe disease
activity, respectively (43). Correlation with colonic inflammation
was only fair, with a slight superiority of CRP. In most patients,
either CRP or ESR alone was sufficient to reflect disease activity
over time, once it is determined which of the markers is elevated.

Fecal calprotectin levels above the cutoff of 100 mg/g
right 2012 by ESPGHAN and NASPGHAN. Un

e been shown to correlate with mucosal inflammation on
oscopy in UC in the range of 0.5 to 0.8 (44–49). Although

w.jpgn.org
1 small study showed that the correlation of the Rachmilewitz index
was lower (44), most noninvasive clinical indices show similar
correlation with endoscopy, with r ranging from 0.65 to 0.8 (37).
Although fecal calprotectin is superior to markers of inflammation
in the blood (50), it is not known whether routine assessment of
calprotectin in all patients is superior to simple clinical assessment
in children; however, the authors stressed its importance because
they use calprotectin routinely. In the acute severe setting, the
clinical PUCAI predicted short-term clinical response better than
5 fecal biomarkers in children (51,52). Fecal biomarkers may
certainly be useful in some cases in which the association of
symptoms with mucosal inflammation is in question, such as with
nonbloody diarrhea. Further research is required to compare the
performance of fecal biomarkers to clinical judgment before
recommending the use of fecal biomarkers for routine monitoring
of disease activity in all patients.

MEDICAL MANAGEMENT
Oral 5-ASA and Rectal Therapy (93% consensus)

Guidelines for Management of Pediatric Ulcerative Colitis
a
ut

a
m

Oral 5-ASA regimens are recommended as first-line
induction therapy for mild to moderately active pediatric
UC [EL2b, RG B; adults EL1b, RG A] and for maintenance

of remission [EL5, RG D; adults EL1a, RG A] regardless of
other initial treatments
Monotherapy with topical 5-ASA may be effective
in selected children with mild to moderate proctitis;

however, this is a rare pediatric phenotype [EL 2b, RG
B; adults E1b, RG A]
Combining oral 5-ASA with topical 5-ASA is more effec-
tive than oral alone [EL5, RG D; adults EL1b, RG B].
Therefore, whenever tolerated, 5-ASA enemas (or rectal
steroids if 5-ASA is not tolerated) should be offered along

with oral therapy for induction of remission even in
extensive disease [EL5, RG D; adults EL1a, RG A]
4. Rectal 5-ASA is superior and should be preferred over
rectal steroid therapy [EL2b, RG B; adults EL1a, RG A]
Practice Points:
1. T
here is no evidence that any delivery system of mesalazine
(controlled release and pH dependent) is superior to the other.
Mesalazine and sulfasalazine are the 5-ASAs of choice. Oral
mesalazine is dosed 60 to 80 mg � kg�1 � day�1 in 2 daily doses up
to 4.8 g daily. Although not evidence based, doses of 100 mg/kg
are sometimes used. Rectal 5-ASA is dosed 25 mg/kg up to 1 g
once daily. Sulfasalazine is dosed 40 to 70 mg � kg�1 � day�1 oral
in 2 divided doses with a maximal dose of 4 g/day, and again,
higher doses are in use. The maximal combined oral and rectal

d
ose should not usually exceed the standard oral dose by>50% or
6.4 g/day in adults.
Although pediatric data are lacking, there are several adult trials
3.
s
howing that once-daily dosing of 5-ASA is equally effective as
twice daily.
The maintenance dose should be similar to the dose used
for induction therapy, but lower doses may be considered after

a
 period of sustained remission (not lower than 40 mg/kg or
2.4 g/day; the minimum effective dose in adults is 1.2 g/day).
There is no firm evidence to support the superiority of
sulfasalazine over mesalazine. Sulfasalazine may be particu-
larly helpful in patients with associated arthropathy; it is
considerably less expensive and is the only formulation
horized reproduction of this article is prohibited.

vailable in liquid form. It is, however, associated with
ore adverse effects. Gradual dose increase of sulfasalazine
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>
7 to 14 days may decrease the rate of dose-dependent adverse
effects, such as headaches and gastrointestinal upset.
Lack of response to oral mesalazine within 2 weeks is an
6.
i
ndication to consider an alternative treatment as an addition of
topical therapy (if not started already) or oral corticosteroids.
Maintenance of 5-ASA should be continued indefinitely unless
7.
i
ntolerant, given its high effectiveness and excellent safety
profile.
Acute intolerance to 5-ASA may resemble a flare of colitis.
Response to withdrawal of 5-ASA and recurrence upon re-

c
hallenge provide the clue to this diagnosis, which precludes
further use of any 5-ASA-containing drug.
Rectal therapy should be offered to the child but cannot be
forced because effective alternatives exist. Single daily dosing

of rectal 5-ASA may enhance compliance without affecting
clinical outcomes.

5-ASA delivery systems can be divided into azo-compounds
(sulfasalazine, olsalazine, and balsalazide), controlled release
(Pentasa), pH dependent (either pH 6 [Salofalk, Mesasal, Claversal]
or pH 7 [Asacol, Mesren, Ipocol]), and a combination of pH-
dependent and controlled release (Mezavant and Lialda). Site of
delivery for the azo-compounds is the colon (cleavage by bacteria),
for the pH-dependent distal to the distal ileum, and for the
controlled release from the duodenum (53,54).

Two recent Cochrane reviews (55,56) and another meta-
analysis (57) showed that 5-ASA compounds are effective in adults
for both induction and maintaining remission compared with
placebo. Eleven RCTs compared 5-ASA with placebo for induction
of remission (2086 patients), with relative risk (RR) of 0.79 (95%
confidence interval [CI] 0.73–0.85; number needed to treat [NNT]
6). Overall, 40% of patients achieved remission compared with 20%
in the placebo group. Eleven RCTs compared 5-ASA with placebo
(1502 patients) for maintenance of remission, with RR 0.65 (95%
CI 0.55–0.76; NNT 4). Overall, 40% of patients on 5-ASA relapsed
versus 63% with placebo >6 to 12 months (57). A recent meta-
analysis showed that mucosal healing was achieved by 37% of
3977 patients using oral 5-ASA, and 50% of 2513 patients using
rectal 5-ASA (58). There was no difference in mucosal healing rate
between the various 5-ASA agents.

Four small pediatric clinical trials (59–62) and a few
retrospective studies (63–65) confirmed that 5-ASA is effective
for inducing remission in mild to moderate UC in children, achiev-
ing endoscopic remission in 27% after 12 weeks (59). There are no
pediatric trials evaluating combined oral and rectal 5-ASAs, nor of
the effectiveness of 5-ASA in maintaining remission.

The Cochrane meta-analysis showed a trend to benefit
the newer 5-ASA preparations (in terms of both efficacy and
minimizing adverse effects) over sulfasalazine for inducing remis-
sion, but sulfasalazine was superior for maintaining remission
(55,56). In contrast, the recent meta-analysis showed no difference
for both inducing and maintaining remission (57). One pediatric
double-blinded randomized clinical trial (RCT) showed that
olsalazine 30 mg � kg�1 � day�1 induced clinical response in 39%
versus 79% with sulfasalazine 60 mg � kg�1 � day�1 after 3 months in
56 children with mild to moderate UC (61). Results from another
pediatric trial suggested equivalent efficacy of mesalazine and
sulfasalazine in maintaining remission in either UC or Crohn
colitis (64). A dedicated meta-analysis comparing the efficacy of
sulfasalazine versus newer 5-ASA included 20 RCTs and showed
no major differences in efficacy and adverse events (66).

No pediatric dose-finding trials of aminosalicylates are
right 2012 by ESPGHAN and NASPGHAN. Un

ilable. The pediatric dosing is extrapolated from adults
ed on 3 studies showing that pharmacokinetics in children is

4

comparable with adults (63,65,67). Doses >2.4 g may be
beneficial for extensive colitis (68) and, as suggested in the
ASCEND trials, also in patients with more active disease (69–
71). Because pediatric-onset UC is associated with a more severe
and extensive phenotype, higher doses on average may be needed
to treat children with UC. In adults, 2.4 g/day may be superior to
lower doses for maintaining remission, especially in extensive
disease (68), but no pediatric data are available. Wiersma et al
(67) have shown that a single mesalazine dose is probably safe and
this is well studied in adults (72–75); however, trials to support
once-daily dosing in children, although under way, have not yet
been completed.

Although 5-ASA agents are considered safe (76), several
pediatric case reports described rare adverse effects, such as inter-
stitial nephritis (77), pneumonitis (78), and pericarditis (owing to
hypersensitivity) (79). Interstitial nephritis is a rare but serious
complication of an aminosalicylate (77). Sulfasalazine may
inhibit the intestinal transport of folic acid (80). Acute intolerance
to 5-ASA is seen in 3% of adult patients and may resemble a flare of
colitis (10). Although not evidence based, many clinicians believe
that creatinine, full blood count, and urinalysis should be monitored
every 3 to 6 months during aminosalicylate therapy, and blood
folate levels annually (10,77).

Topical mesalazine induced remission in active proctitis and
distal colitis in 31% to 80% (median 67%) versus 7% to 11%
placebo, in a meta-analysis of 11 trials including 778 adult patients
(81). Mesalazine foam enemas, gel enemas, and liquid enemas
appear to achieve similar outcomes in terms of remission, tolerance,
and safety in adults, although the liquid enemas are perceived
to cover a larger part of the bowel (82–84). 5-ASA suppositories
(up to 24 months) are superior to placebo for maintaining remission
in adults (85–87). In pediatrics, 500 mg daily mesalazine
suppositories were effective in improving disease activity at
3 and 6 weeks in children with mild to moderate ulcerative proctitis
(62). Either 5-ASA or hydrocortisone enemas resulted in a higher
remission rate than placebo in 29 children with isolated left-sided
colitis (88). Unlike in adults, however, only �5% of children
present with isolated proctitis (4,19), and although higher rates
also have been reported (5), the risk for progressing to a more
extensive phenotype is higher than that in adults (4). Therefore,
rectal monotherapy is suitable for a few pediatric patients and, as a
general rule, should be used in combination with an oral medication.

Rectal 5-ASA was not significantly superior to oral 5-ASA
for symptomatic improvement in the Cochrane meta-analysis
(odds ratio [OR] 2.25, 95% CI 0.53–9.54, P¼ 0.27), in contrast
to that suggested by previous meta-analyses (89–91). No signifi-
cant benefit of high-dose over low-dose rectal 5-ASA (mesalazine
500 mg daily up to 4 g/day) has been observed. Either single daily or
divided daily dosing of 5-ASA suppositories is equally effective for
inducing remission (92,93). Finally, rectal steroids are an effective
alternative to rectal 5-ASA in patients intolerant of 5-ASA (88).
Other rectal therapies proposed anecdotally include cyclosporine,
tacrolimus, short-chain fatty acids, probiotics, and beclomethasone
17,21-dipropionate (BDP).

A number of studies indicate that dual therapy with oral
and rectal 5-ASA is superior to either alone in patients with mild to
moderate UC (94). Adding 1 g daily mesalazine enemas enhanced
clinical improvement and remission at 4 and 8 weeks in adults
with mild to moderate UC treated with oral mesalazine 4 g daily
(95). Adjunctive intermittent 5-ASA enemas reduced frequency
of relapse compared with oral 5-ASA monotherapy in adults with
UC in remission (96).

For topical therapy to be successful, children and their

JPGN � Volume 55, Number 3, September 2012
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parents need extra support, education, and reassurance to allay
concerns and to ensure optimal compliance. The treatment of
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a given child with enemas should balance the clinical benefits,
psychological distress, and the viable oral alternatives.

Oral Steroids (96% consensus)
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Oral steroids are effective for inducing remission in
1.

pediatric UC [EL2a, RG C; adults EL1b, RG C] but not
for maintaining remission [EL5, RG D]
Oral steroids are recommended in moderate disease with
systemic symptoms and selected children with severe
disease without systemic symptoms, or in those failing
to achieve remission with optimal 5-ASA therapy. Most
of those with severe disease should be admitted for

intravenous steroid therapy [EL5, RG D; adults EL1b,
RG B]
3.
 The dose of prednisone/prednisolone should be 1 mg/kg
up to 40 mg once daily in most children [EL2a, RG B]
4. Steroid dependency in children should not be tolerated;
steroid-sparing strategies should be used [EL 4, GR C]
Practice Points:

Prednisone (the prodrug of prednisolone) or prednisolone
(the biologically active steroid) may be used orally with
comparable doses. Oral budesonide is not recommended for
UC. Recent data suggest that oral and rectally administered

B
DP, a new corticosteroid with topical action, may be as
effective as prednisone in mild to moderate UC.
2. A
1.
single total dose in the morning is advisable to reduce
potential harmful suppression of growth.
In steroid refractoriness (ie, nonresponse to oral steroids within
7–14 days), optimal dosing and compliance with treatment
should be confirmed. Other explanations for the symptoms

(

2.
as outlined in the Assessing and Predicting Disease Activity
section) should be excluded.
Steroid dependency is defined as remission with corticosteroids
but recurrence of symptoms when the dose is lowered or
within 3 months following complete taper, or if steroids cannot
be stopped within 14 to 16 weeks. Steroid dependency should

b
e avoided by escalating the existing maintenance therapy or by
adding topical therapy.
2.
5. We constructed a pediatric steroid tapering table (Table 2)
based on common practice and group consensus.

Steroids are introduced in up to 80% of children with UC
mainly within 3 months of diagnosis, with a 50% to 90% short-term
response rate (7,31,97). Mucosal healing with corticosteroids is
more often achieved in UC than in CD, but it lags behind clinical
improvement. After 8 weeks of steroid therapy in 20 children with
UC, mucosal healing has been achieved in 40%, whereas 90%
showed clinical improvement (31). The majority of adult patients
with UC respond to steroids within 2 to 3 weeks (98). In children, it
is particularly important to evaluate the response earlier to start
timely tapering and reduce the dose and duration of treatment. It is
imperative to avoid unnecessary steroid exposure to minimize
growth retardation and other steroid-related adverse effects.
Steroid therapy may lower calprotectin levels as disease activity
improves, but normalization is infrequent (99). Thus, an increased
level of calprotectin does not necessitate ongoing steroid therapy
if the patient is in clinical remission.

There are no dose-finding trials of steroids in pediatric UC.
In adults, a 20-mg daily dose of oral prednisone is less effective
ight 2012 by ESPGHAN and NASPGHAN. Un

40 mg in inducing remission; 60 mg was as effective as 40 mg
ith more adverse events (98). Splitting the daily dose is not
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more effective than a single dose (100). Children with UC may
have a higher steroid-related complication rate compared with
adults, including osteoporosis, glaucoma, and cataracts, even when
adjusted to weight-based steroid doses (101). Mood disorders and
sleep disturbance are common during steroid treatment. In most
asymptomatic cases, there is no need to add acid suppression during
standard steroid treatment. This should be considered in upper
gastrointestinal disease or when nonsteroidal anti-inflammatory
drugs (NSAIDs) are in use.

Steroid dependency implies initial clinical response to
systemic corticosteroid treatment, but the inability to achieve
and/or maintain a steroid-free clinical remission. Steroid depen-
dency during a 1-year follow-up has been reported in 45% of
children with UC requiring corticosteroids at diagnosis, higher than
that reported in adults (7,97). Strategies to avoid steroid dependency
include optimization of 5-ASA, adjuvant therapy with enemas, and
consideration of escalating therapy to thiopurines or infliximab.
Adherence to therapy should be ensured, especially in adolescents.
Colectomy should be considered when medical strategies have not
resolved steroid dependency.

BDP is a new corticosteroid with topical action. RCTs
in adults showed its effectiveness in UC both in oral and topical
routes (102–104). A pediatric trial showed that the week 12
remission rate among 15 children receiving 5 mg/day of BDP is
80% compared with only 33% in 15 children receiving 5-ASA (59).
There are preliminary data on the extended-release formulation of
budesonide inducing clinical improvement in adults with active
left-sided colitis but no pediatric data (105).

Antibiotics and Probiotics (Excluding Pouchitis) (96%
consensus)

Guidelines for Management of Pediatric Ulcerative Colitis
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There is insufficient evidence to recommend routine
antibiotic or probiotic therapy to ambulatory pediatric

patients with UC for induction or maintenance of remis-
sion [EL5, RG D; adults EL2b, RG B]
Probiotics, however, may be considered in children with
mild UC intolerant to 5-ASA, or as an adjuvant therapy

in those with mild residual activity despite standard
therapy [EL1b, RG B; adults EL1b, GR A]
Practice Points:

Efficacy of probiotics in pediatric and adult UC trials has been
1.
d
emonstrated for VSL#3 (Table 3 for daily dosing) and
Escherichia coli Nissle.
Probiotics should be used with caution in severely immuno-
compromised patients or those with intravenous catheters

because sepsis has been reported. Bloating, flatulence, and
nausea may be associated with VSL#3.

There have been no controlled trials of adjunctive antibiotics
to induce or maintain remission in pediatric UC, but several
small adult studies suggested some benefit with differing regimens.
Oral tobramycin (107,108), oral rifaximin (109), and a combination
regimen of oral amoxicillin, metronidazole, and tetracycline
(110) had an adjunctive effect to successfully induce remission
in ambulatory adults with UC. Ciprofloxacin (<14 days) did
not induce remission in adults with mild to severe UC (111), but
6-month treatment seemed beneficial in maintaining remission in
adults with moderate to severe disease (112). Rifaximin increased
horized reproduction of this article is prohibited.

emission rate in a small retrospective study of 11 children
).
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2.

TABLE 2. Prednisone tapering plan (numbers reflect daily milligrams)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11

60
�

50 40 35 30 25 20 15 10 5 0

50
�

40 40 35 30 25 20 15 10 5 0

45
�

40 40 35 30 25 20 15 10 5 0

40 40 30 30 25 25 20 15 10 5 0

35 35 30 30 25 20 15 15 10 5 0

30 30 30 25 20 15 15 10 10 5 0

25 25 25 20 20 15 15 10 5 5 0

20 20 20 15 15 12.5 10 7.5 5 2.5 0

15 15 15 12.5 10 10 7.5 7.5 5 2.5 0

First 2 to 3 weeks: Start prednisone at 1 mg/kg up to 40 mg once daily (
�
after discharge from acute severe colitis admission, the dose may be as high as

60 mg/day). If there is no significant clinical improvement in patients with moderate to severe colitis (ie, PUCAI decrease in<20 points) after 7 to 14 days, or an
increase in PUCAI� 20 points at any time, then consider treatment escalation after excluding other causes for steroid-refractory disease (see text).

After the first 2 to 3 weeks: PUCAI 15 to 30: consider keeping the dose stable (while prolonging the total course by 1 week); PUCAI > 35, increase steroids to
the dose of the previous 1 to 2 steps for 1 week and then start weaning again more slowly; PUCAI > 60 or increase in PUCAI by at least 20 points at any time,
consider treatment escalation. In any case, avoid steroid dependency by timely escalation of maintenance therapy.

The risk for exacerbation is smaller with prednisone doses >20 mg, but the risk for adverse events is then higher. Thus, tapering should be instituted early
with larger decrements initially and slower decrements at lower doses. Shortening each stage from 7 to 5 days may be considered in selected cases. With lower
doses, alternate-day treatment may reduce the risk of adverse events. Consider the possibility of adrenal insufficiency, even many months after tapering off
steroids.

Turner et al JPGN � Volume 55, Number 3, September 2012
A recent SR of RCTs suggested an overall beneficial
effect of antibiotics for induction of remission in adult UC
(114). Nine RCTs, involving 662 patients with active UC (2 of
whom were in the acute severe setting), found a statistically
significant benefit of antibiotics for inducing remission (RR
0.64; 95% CI 0.43–0.96); however, a funnel plot suggested
publication bias, and a great variety of the antibiotics was used.
Pediatric trials are required to decipher the potential benefits,
if any, of antibiotics for UC in children before they can be
recommended.

Probiotics have been evaluated for induction and main-
tenance of remission in UC. One pediatric and 3 adult trials did
not find a significant difference between E coli Nissle 1917 and
mesalazine for maintaining remission in UC (10,115). Although
the ECCO guidelines in adults state that this probiotic may be
a viable alternative to 5-ASA for maintaining remission in
mild to moderate UC (10), a Cochrane review highlighted
major methodological limitations in these studies, preventing any
conclusion (116).

A small pediatric trial suggested that E coli Nissle is also
effective in inducing remission in UC (115). In an open pilot study,
remission was induced in 10 of 18 children with UC treated with
VSL#3 in conjunction with 5-ASA, low doses of corticosteroids, or
immunomodulators (117). A small trial of 29 children treated with
5-ASA showed that the combination with VSL#3 was superior to
placebo in inducing and maintaining 1-year remission (Table 3
tabulates the daily dosing) (106). These studies build on the adult
pyright 2012 by ESPGHAN and NASPGHAN. Un

literature, which show a benefit for VSL#3 in inducing remission in
UC (117–120).

TABLE 3. Pediatric VSL#3 dosing by Miele et al (106)

Age, y Weight, kg Daily dose, bacteria/day

4–6 17–23 450 billion (1 sachet)

7–9 24–33 900 billion (2 sachets)

11–14 34–53 1350 billion (3 sachets)

15–17 54–66 1800 billion (4 sachets)

346
In other small trials, different probiotics were suggested to be
effective in inducing remission (Saccharomyces boulardii (121),
Bifidobacterium longum plus the prebiotic Synergy (122), and
B breve, B bifidum plus Lactobacillus acidophilus (123)) and
maintaining remission (Lactobacillus GG (124), and Probio-Tec
AB-25 (125)). One recent pediatric trial showed that rectal enemas
of Lactobacillus reuteri were superior to placebo in facilitating
mesalazine-induced remission in UC (126).

Immunomodulators (89% consensus)
a

2

ut

.
a
d

Thiopurines (azathioprine or mercaptopurine) are
recommended for maintaining remission in children with
5-ASA intolerance or those with frequently relapsing
(2–3 relapses per year) or steroid-dependent disease,
despite the use of maximal 5-ASA treatment [EL3b,

RG C; adults EL1b, RG B]; thiopurines are ineffective
for induction of remission [EL3b, RG C]
Thiopurines are recommended for maintenance treat-
ment after inducing remission by steroids during acute
severe colitis because the likelihood for an aggressive
disease course is higher [EL4, RG C; adults: EL2b, RG B];
however, 5-ASA maintenance monotherapy may be

considered in 5-ASA-naı̈ve children with acute severe
colitis responding rapidly to steroids [EL5, RG D]
Cyclosporine or tacrolimus started during an episode
3.

of acute severe colitis should be discontinued after
4 months, bridging to thiopurines [EL4, RG C]
The presently available evidence is insufficient to
4.
recommend the use of methotrexate in pediatric UC
[EL5, RG D; adults EL4, RG C]
Practice Points:
1. T
he therapeutic effect of thiopurines may take up to 10 to
14 weeks after the start of treatment.
The dose may be adjusted to approximately 2.5 mg/kg of
horized reproduction of this article is prohibited.

zathioprine and 1 to 1.5 mg/kg of mercaptopurine, in a single
aily dose.
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The determination of thiopurine methyltransferase (TPMT)
genotype or phenotype (TPMT activity), if available, is
encouraged to identify patients at greater risk for early
profound myelosuppression. Dose should be reduced in
heterozygous patients or in those with low activity. Thiopurines
should not be used in children who are homozygous for
TPMT polymorphisms or those with extremely low TPMT
activity. Myelosuppression may still occur in the presence

� Volume 55, Number 3, September 2012
o
f normal TPMT activity, and therefore regular monitoring of
blood counts and liver tests are recommended in all cases.
Thiopurines should be discontinued in clinically significant
myelosuppression or pancreatitis. Reintroduction of thiopurines
after leukopenia can be considered at a lower dose after
carefully assessing the risks and benefits and after measuring
TPMT activity/genotype and following metabolites. Switching

b
etween azathioprine and mercaptopurine may be successful
in acute flu-like and gastrointestinal adverse events.
The measurement of metabolites of thiopurines (ie, 6-methyl
mercaptopurine [6-MMP] and 6-thioguanine [6-TG]) may be
helpful in patients failing therapy to assess compliance and to

a
ssess the nature of possible toxicity (ie, leukopenia or elevated
liver enzymes).
Continuation of 5-ASA after introduction of thiopurines
6.
m
ay have some advantages, but there is insufficient evidence
to clearly recommend it.
7. O
ral tacrolimus (FK-506) may be used in selected outpatient
children with UC as a bridge to thiopurines.
Methotrexate should be considered only in the rare patients
8.
w
ith UC who fail to respond or are intolerant of thiopurines,
when other alternatives are not available.
Vaccination status should be assessed in all children.
An attempt should be made to immunize with live vaccines
>6 weeks before starting immunosuppressive agents, but

immunization should not delay necessary medications to
control the disease.

A Cochrane review included 6 adult RCTs involving
286 patients and showed that azathioprine was superior to placebo
for the maintenance of remission in UC (OR 0.41, 95% CI 0.24–
0.70) (127) with roughly 60% effectiveness (NNT 5) (128,129).
A prospective registry data of 133 children with UC reported a
1-year steroid-free remission rate of 49%, irrespective of whether
thiopurines were introduced at disease onset (130). Other retro-
spective studies in children confirmed the benefit of thiopurines in
maintaining remission and steroid sparing (131–133), with a
median time to achieve steady state of thiopurine levels of 55 days
(134). An SR in adults including 2 RCTs on 130 patients with active
UC showed no statistically significant benefit of thiopurines for
inducing remission (129).

The superiority of AZA to maintain remission in UC
compared with 5-ASA has been documented in 2 small RCTs. In
the first, Ardizzone et al (135) enrolled 72 steroid-dependent adults
with UC to receive either 2 mg � kg�1 � day�1 of AZA or 3.2 g/day of
5-ASA, whereas prednisolone was tapered >8 weeks. Clinical and
endoscopic remission at 6 months was achieved in 53% of the AZA
group versus 19% in the 5-ASA group. In the second study, 34 adult
patients with UC were randomized to receive 1.5 mg/kg of mercap-
topurine (n¼ 15), 15 mg of methotrexate (n¼ 12), or 3 g/day of
5-ASA (n¼ 8) (136). Sustained remission rates at 30, 48, and 106
weeks were 79%, 64%, and 50% in the mercaptopurine group versus
25%, 0%, and 0% in the 5-ASA group, respectively. Nevertheless,
considering the efficacy and safety of aminosalicylates for the
right 2012 by ESPGHAN and NASPGHAN. Un

ntenance of remission, thiopurines should be reserved for
ents intolerant of 5-ASA and children who developed an acute
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severe colitis episode for whom the risk of a more aggressive disease
course is higher.

One placebo-controlled trial in 70 adults with UC showed no
benefit for adding 1.5 g/day of olsalazine to 2.2 mg � kg�1 � day�1 of
azathioprine to maintain a 2-year remission, and there were more
adverse events and noncompliance in the 5-ASA-treated group
(137); however, the dose was small and olsalazine may have more
adverse effects than the other 5-ASA regimens and lower effec-
tiveness (57). It cannot be stated whether there is an additional
advantage to combining 5-ASA with a thiopurine, but it is not
unreasonable to do so, given the excellent safety profile of 5-ASA
and its high effectiveness in UC, including cancer prevention.
Clinicians should be aware that 5-ASA may partially inhibit TMPT
activity and, therefore, may increase 6-TG levels (138,139).
Increasing the number of daily pills may also decrease compliance.

In a retrospective study of 107 children with IBD (of whom
30 had UC) a high discontinuation rate of 30% was noted when
using azathioprine at a dose of 3 mg � kg�1 � day�1, mainly because
of adverse events (140). In another study, treatment was discon-
tinued because of an adverse effect in 17 (18%) of 95 treated
children (141). Dose-independent adverse reactions include fever,
pancreatitis, rash, arthralgias, nausea, vomiting, and diarrhea. Dose-
dependent toxicities include leukopenia, thrombocytopenia,
infections, and hepatitis (142). Pancreatitis is the most common
hypersensitivity reaction, occurring in 3% to 4% of adults and
children, and almost always within the first several weeks of
therapy. Infections are the main risk for immunosuppressed
adults (143,144) and children (145,146), although severe infections
are uncommon. Pediatricians should focus on immunizations at
diagnosis; guidelines for the prevention of infections in pediatric
IBD have been published (147). Once immunosuppressive therapy
has been initiated, inactivated vaccines should be administered,
including annual influenza, pneumococcal vaccine, and HPV.
Finally, thiopurines increase the risk for non-Hodgkin lymphoma
4-fold on average (148) but the risk is smaller at younger ages,
approximating 4.4 of 10,000 patient years (149). In contrast, the
rare but almost uniformly fatal hepatosplenic T-cell lymphoma
(HSTCL) has been recognized to occur in young adult or adolescent
boys with IBD, with roughly 50% having received thiopurine
therapy alone, and 50% thiopurines with anti-TNF (tumor necrosis
factor) (�40 IBD cases reported by the end of 2010). Kotlyar et al
(150) have estimated the risks of this fatal neoplasm in men
younger than 35 years to be 1 in 7404 with thiopurines, and 1 in
3534 if receiving a combination of thiopurines and anti-TNF.

A meta-analysis involving adult and pediatric studies
suggests a strong association between 6-TG blood levels and
maintenance of remission (151). Mutations of the TMPT gene
influence the pharmacodynamics of thiopurines, but some studies
have failed to identify a clear benefit of TMPT genotyping (152).
Monitoring of metabolites may help to identify nonadherent
patients and optimize dose, although there is a large interindividual
variation that makes it difficult to define a single therapeutic
window (153). Concomitant use of allopurinol with reduced
dose of azathioprine may provide a valid therapeutic option in
cases of hyperactive TPMT resulting in high 6-MMP and low 6-TG
(154,155).

Studies on methotrexate for UC are small and have
inconsistent outcomes. In 2 adult trials, oral methotrexate at a dose
of 12.5 (156) or 15 mg/week (157) was ineffective in inducing
and maintaining remission in UC compared with placebo. Another
small RCT showed that methotrexate at a dose of 15 mg/week
was superior to 5-ASA but inferior to thiopurines in maintaining
2-year remission in UC (136). The 3-, 6-, and 12-month

Guidelines for Management of Pediatric Ulcerative Colitis
authorized reproduction of this article is prohibited.

remission rates determined by the PUCAI were 28% to 31% in
1 retrospective pediatric study including 32 children with UC
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(of whom 28 intolerant or refractory to thiopurines) treated
with intramuscular methotrexate at a mean dose of 13.7� 3.6
mg �m�1 �week�1 (158). Two prospective placebo-controlled
studies regarding the efficacy of methotrexate in adult patients
with UC are under way.

Oral tacrolimus seems to achieve a short-term success
rate (ie, avoidance of colectomy) in the range of 60% to 80% in
pediatric acute severe colitis (159). Oral administration of
tacrolimus in an ambulatory child without acute severe colitis
seems to have steroid-sparing effects in steroid dependency
(160), but more studies are warranted. Oral tacrolimus is typically
used as a bridge to thiopurine therapy owing to its rapid onset of
action, and discontinued after 3 to 5 months to minimize adverse
effects (161).

Biological Agents (93% consensus)

Turner et al
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Infliximab should be considered for treatment of
children with persistently active, or steroid-dependent

UC, uncontrolled by 5-ASA and thiopurines [EL1b, RG B;
adults EL1b, RG B]
Infliximab may be considered for steroid-refractory
(whether oral or intravenous) disease. If infliximab has
been initiated during an acute episode in a thiopurine-
naı̈ve patient, then it can be used as a bridge to thiopur-
ine. In that case, infliximab may be discontinued after

approximately 4 to 8 months [EL4, RG C; adults EL1b,
RG B]
Adalimumab should only be used in those who lost

response or were intolerant of infliximab [EL4, RG C;
adults EL1b, RG B]
Practice Points:

Infliximab is presently the first-line biological agent in pediatric
UC and should be administered at 5 mg/kg (3 induction

d
oses >6 weeks followed by 5 mg/kg every 8 weeks for
maintenance); individualization of dosing may be needed.
Measuring infliximab levels and antibodies to infliximab can
optimize treatment when failing to maintain remission. If there
are low levels and negative antibodies, then dose escalation
may be indicated. Undetectable infliximab levels in the
presence of antibodies may indicate loss of response and the
need for dose escalation or switching to a different drug.
Normal infliximab level suggests primary nonresponse or

a
n alternative diagnosis as a cause of symptoms (as outlined
above).
Extrapolating from the adult literature and pediatric case series,
adalimumab should be started at 100 mg/m2 up to 160 mg,
followed by 50 mg/m2 up to 80 mg after 2 weeks and then

2
5 mg/m2 up to 40 mg every other week; dose individualization
may be needed.
There is no good evidence to support combining infliximab
with thiopurines in children with UC who failed thiopurine
treatment. Biological agents are, however, used by some
pediatric gastroenterologists in combination with thiopurines
for at least the first 4 to 8 months of therapy, even if the child
has been a nonresponder to thiopurines. The balance of safety

v
ersus benefits of combination treatment needs to be fully
explained.
It is unknown whether 5-ASA offers an advantage in
ight 2012 by ESPGHAN and NASPGHAN. Unau

ombination with biological agents, but given the potential
enefit (including possible cancer chemoprevention) and the

espe
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high safety, it is not unreasonable to recommend a combined
therapy.

A Cochrane review on adult UC trials concluded that
infliximab is effective in inducing clinical remission, promoting
mucosal healing, and reducing the need for colectomy in patients
with active UC whose disease has not responded to conventional
treatment (162). According to the randomized, double-blind,
placebo-controlled ACT-1 and ACT-2 trials, infliximab seems
to be effective for induction and maintenance of remission in
ambulatory adult patients with moderate to severe UC (163).
In both trials combined, 728 patients received placebo or infliximab
(5 or 10 mg/kg) intravenously at weeks 0, 2, and 6, then every
8 weeks and followed to week 54 (ACT-1) or 30 (ACT-2). Clinical
remission rates at weeks 8, 30, and 52 in the combined infliximab
arms compared with placebo were 33% versus 10%, 33% versus
13%, and 35% versus 17%, respectively. Steroid-free remission
at week 30 was 22% in the infliximab arms versus 13% in the
placebo arm.

Comparable results were found in a pediatric T-72 RCT
(164). Forty-five of 60 (75%) ambulatory children with moderate to
severe UC (excluding those hospitalized with acute severe UC)
responding to a standard 5 mg/kg 3-dose induction protocol were
randomized to continue to receive infliximab 5 mg/kg either every 8
or every 12 weeks. Dose was escalated to 10 mg/kg in 20 of 45
(44%) children who lost response during the 54-week follow-up
period in both arms, but such patients were considered treatment
failures in the primary analysis. The clinical (PUCAI< 10 points)
and complete mucosal healing rates (Mayo endoscopic subscore 0)
were both 33% at week 8; clinical remission rates in the q8 versus
q12 weeks were 8/20 (40%) versus 4/21 (19%) at week 30, and 8/21
(38%) versus 4/22 (18%) at week 54.

Other level 2 pediatric evidence exists to support infliximab
use in pediatric UC. A meta-analysis showed that the pooled long-
term success rate of infliximab in 6 series including 126 children
with acute severe colitis was 64% (159). Of 53 infliximab-treated
children with UC in the North American registry (44% with
acute severe colitis), corticosteroid-free remission was observed
in 38% and 21% of patients at 12 and 24 months, respectively (165).
The likelihood of avoiding colectomy at 2 years was 61%.

One RCT of adalimumab to induce remission in adults with
UC has been published (ULTRA 1) (166). A total of 390 anti-TNF–
naı̈ve ambulatory adult patients with moderate to severe UC
despite treatment with corticosteroids and/or immunosuppressants
were treated with a 4-dose induction protocol of 160/80/40/40 mg
versus 80/40/40/40 versus placebo every other week, subcu-
taneously. The 8-week clinical remission rate was 19% in the
high-dose arm compared with 10% in the low-dose arm and
9% with placebo (P¼ 0.031). In the 52-week follow-up study
(ULTRA 2) of 494 adult patients with moderate to severe UC,
the use of adalimumab was shown to be safe and effective in
maintaining remission compared with placebo with remission rates
of 17% and 9%, respectively (167). Of note, the 52-week remission
rates in patients with prior anti-TNF exposure were only 10% and
3%, respectively. Adalimumab usage in pediatric UC has been
presented mainly as case reports (146).

Both the SONIC trial in adult CD (168) and its counterpart
in adult UC, the SUCCESS trial (169), included mainly thiopurine-
naı̈ve patients in whom the combination of infliximab and
azathioprine was shown to be superior to monotherapy with
azathioprine or infliximab alone. Combination therapy must be
weighed against the possible adverse effects, including the risk
of lymphoma (as discussed in the Immunomodulators section),
thorized reproduction of this article is prohibited.

cially because there is no good evidence to support combi-
on therapy after thiopurine failure. On the contrary, although
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concomitant immunomodulators reduced infusion reactions and
immunogenicity of infliximab in the combined ACCENT-1,
ACCENT-2, ACT-1, and ACT-2 trials, it did not improve
clinical outcomes or pharmacokinetics (170). Identical results of
lack of benefit to combined therapy have been reported in the
pediatric T72 trial of infliximab in UC (164). In an RCT in
adults with CD, stopping thiopurines after 6 months of combi-
nation therapy did not reduce the 2-year clinical or endoscopic
outcomes (171). Similarly, long-term colectomy rate did not
differ between monotherapy or combined therapy in 52 children
with UC treated with infliximab (165). In thiopurine-naı̈ve
children, infliximab can be used as a bridging agent for thiopurines
in steroid-refractory patients, and then combination therapy is
customarily given for 4 to 8 months (11). One pediatric study
reports on successful weaning of infliximab in 12 patients on
combination therapy (172).

Dose intensification (increasing infliximab dose to 10 mg/kg
or shortening dosing interval to 4 to 6 weeks) may be necessary
in those losing response over time (164,173). Optimizing use of
infliximab may be facilitated by access to drug levels and ability to
measure antibodies to infliximab (174). Most clinical trials have not
shown major safety issues, other than infusion reactions and allergic
responses. Uncommon adverse events including major infections,
demyelinating diseases, cutaneous eruptions, and lymphoma,
when used in conjunction with thiopurines (as discussed above),
however, have been reported (175). The discussion above for
immunomodulators regarding infections and vaccines applies also
to the biological agents and even more so when used in conjunction
with other immunomodulatory agents.
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Other Investigational Interventions
Practice Points:

Granulocyte/monocyte apheresis remains a controversial treat-
ment strategy and cannot be recommended routinely. It may be
a remote treatment option for induction and maintenance of

r
emission in children with ongoing mild to moderate active UC
when no other medical options exist.
2.

3.

4.

5.
2. Omega-3 supplement is not effective in inducing or maintaining
remission in UC even in large doses.

Treatments that act by removal of leukocytes and other
components of the immune system from the blood after filtering
(leukocytopheresis, granulocytapheresis, granulocyte/monocyte
apheresis) have been used to treat active UC, particularly in
Asia and Scandinavia. Two strategies have been used with 1 using
granulocyte/monocyte apheresis (Adacolumn) and 1 using leuko-
cytapheresis (Cellsorba).

A meta-analysis including 7 adult clinical trials concluded
that granulocyte/monocyte apheresis was a useful treatment for
active UC, although specific methodological issues among most of
the RCTs limited the generalizability of the studies, and that higher-
quality RCTs were needed (176). A large adult RCT demonstrated
no benefit of apheresis compared with a sham infusion (177).
Six pediatric case series using heterogeneous methodology
have been published, including 71 children, most with mild to
moderate disease (178–183), yielding remission in 32 of 71 (45%),
response in 20 of 71 (28%), and no response in 19 of 71 (27%)
usually (but not always) after an initial course of 5 cycles>5 weeks.
An open-label European pediatric trial is ongoing.

The use of leukocytapheresis has been limited thus far to
open-label studies in adults with almost no pediatric data (184). One
small adult study that randomized patients to either granulocyte/
right 2012 by ESPGHAN and NASPGHAN. Un

ocyte apheresis or leukocytapheresis showed no significant
erence between the 2 treatments (185).

w.jpgn.org
The use of intravenous immunoglobulins to treat active
steroid-dependent UC (and CD) has been described in a small
pediatric case series with limited effect (186). A case report has
described amelioration of UC in a child infected with Enterobius
vermicularis (187). Initial small open-label studies suggested
that worm therapy was safe (188). There has been 1 RCT of worms
(Trichuris suis) in 54 adult patients with UC, which showed
a statistically significant benefit for treatment compared with
placebo at 12 weeks (189). More data are required before this
therapy can be considered, especially in children. A meta-analysis
found that omega-3 supplement is ineffective for maintaining
remission in UC (190). Fecal transplantation is an anecdotal therapy
without data to support its use in children.

SURGICAL CONSIDERATIONS
Elective Surgery for Pediatric UC (96% consensus)

Guidelines for Management of Pediatric Ulcerative Colitis
a

c

ut

hild
Elective colectomy may be indicated in children with
active or steroid-dependent UC despite maximal treat-
ment with 5-ASA, thiopurines, and anti-TNF therapy, or

the finding of colonic dysplasia [EL5, RG D; adults EL 4,
RG C]
In general, restorative proctocolectomy (ileoanal pouch
or ileal pouch-anal anastomosis), especially the J-pouch,
is preferred over straight pull-through (ileoanal) or

ileorectal anastomosis for elective surgery of pediatric
UC [EL2b, RG B]
The laparoscopic surgical approach can be used safely
3.
in children with low complication rates and superior
cosmetic results [EL2b, RG B]
Practice Points:

The disease should be reevaluated thoroughly before referral to
1.
c
olectomy, including repeated ileocolonoscopy and ruling out
other causes for the symptoms.
The role of ileorectal anastomosis is controversial but may be
considered in girls who are primarily concerned about the
reduced fecundity associated with restorative proctocolectomy.

H
igh early failure rates have been reported and a lifelong
follow-up of the retained rectal stump is required.
A 2-stage operation (colectomy and pouch formation with
ileostomy in the first stage, and closure of the stoma at the
second stage) is the most common approach for elective surgery
for UC. A 3-stage operation (ie, splitting the first operation into
colectomy first and then pouch formation) should be considered
in patients with high-dose steroids or those experiencing

s
evere malnutrition, and when the diagnosis of CD has not been
excluded completely.
Restorative proctocolectomy without protecting ileostomy
(ie, 1-stage operation) may be safe in selected children without

a
ny risk factors (eg, high-dose steroids). Anticipated tension at

t
he anastomosis site precludes this option.
There is no need for preoperative bowel preparation.

Preoperative high-dose steroids and questionably infliximab are
6.
a
ssociated with increased surgical complications; thiopurines or
calcineurin inhibitors are probably not.
The risks of thromboembolic complications are low in
7.
ambulatory pediatric patients with UC, and routine thrombo-
embolic prophylaxis cannot be recommended.
horized reproduction of this article is prohibited.

Colectomy should be discussed as a viable alternative in
ren who experience ongoing symptoms despite multiple
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2.

1.

2.

3.
immunosuppressive medications, especially if steroid dependent.
The most frequent indication for colectomy in ambulatory children
with UC is a chronic ongoing disease, at times steroid dependent; in
adults, dysplasia is also a common indication (191). In general,
effective doses of immunomodulatory agents and infliximab should
be attempted in most cases before referral to colectomy in ambu-
latory mild to moderate UC. In those losing response to infliximab,
adalimumab may be considered before colectomy.

Most pediatric surgeons treating patients with UC prefer
pouch surgery over straight pull-through, but there are few pediatric
data to support this. Most series report better continence after the
pouch procedure. A pediatric meta-analysis consisting of 5 studies
and 306 patients suggested that the straight ileoanal pull-through
was associated with a higher failure risk (15% for straight pull-
through vs 8% for pouch procedure), and perianal sepsis (20%
vs 10%), as well as a higher stool frequency (OR 2.63, 95% CI
1.34–3.92) (192). A multicenter study including 112 children with
straight ileoanal pull-through and 91 with a J-pouch showed similar
early and late complication rates (193). Stool frequency was higher
in the straight pull-through group, although the difference became
less apparent with longer follow-up (mean daily stool frequency at
24 months: 6.2 for the pouch procedure vs 8.4 for the straight pull-
through). Because the quality of life in children with restorative
proctocolectomy is inversely related to stool frequency and
continence (194), this difference is clinically important; however,
the pouch procedure is associated with risk for pouchitis
(see below).

A 2-stage operation is favored by most pediatric surgeons in
elective colectomy (192). One-stage repair may be feasible in
selected children with low disease activity, good nutritional status,
and not treated with steroids but it is associated with an increased
complication rate (195,196). A 3-stage surgery is performed
mainly in patients who require emergency colectomy for refractory
acute severe attack or in malnourished patients and those treated
with high-dose corticosteroids. With any chosen procedure,
a laparoscopic-assisted procedure is feasible and safe in adults
(197,198) and in children (199,200).

Ileorectal anastomosis is not often performed. Earlier
reports showed high failure rates, and there is a lifelong need for
endoscopic surveillance of the rectal stump. Adult studies have
shown that in selected cases, ileorectal anastomosis is safe, with
better continence function than pouch formation (201); however,
there was a higher urgency rate; the quality of life was similar and
approximately half required resection of the rectum in 20 years.
Nonetheless, this surgery may be considered, especially in young
female patients considering future fecundity. In a meta-analysis the
risk of female infertility was increased from 15% among 411 girls
with UC without ileal pouch-anal anastomosis (IPAA) to 48% in
481 girls after IPAA (202,203). It should be emphasized that
many of the ‘‘infertile’’ cases will eventually achieve pregnancy
with supportive treatments. It is unlikely that there would be a
difference in fertility problems between straight pull-through and
pouch procedures because the degree of pelvic dissection is similar;
however, fecundity is probably better preserved after ileorectal
anastomosis (204). An open discussion with a girl requiring
colectomy and her caregivers stating the pros and cons of each
procedure is mandatory before any surgical intervention.

Preoperative steroid therapy (>20 mg in adults), hypo-
albuminemia, and malnutrition are associated with increased
surgical complication rates (205), but waiting for the reversal of
their effects before surgery is not recommended in the acute setting
(206). A meta-analysis of 5 studies found a higher postoperative
short-term complication rate in 706 adults treated with infliximab

Turner et al
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before colectomy (207). In a population-based case-control study,
the risk of venous thromboembolic events in UC was increased

350
across all age groups, but the absolute rate was much higher in the
older population (27 deep vein thrombosis [DVT] cases per 10,000
person-years in the 0- to 20-year-old group (odds ratio 10 [95% CI
3.4–29.3]) vs 207/10,000 in the older than 60-years-old group
(208)).

Pouchitis (100% consensus)
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When pouchitis is suspected for the first time, endoscopy
1.

with mucosal biopsies should be performed to confirm
the diagnosis [EL3b, RG C; adults EL3a, RG B]
The first-line therapy of pouchitis should be a 14-day
course of antibiotics; ciprofloxacin seems to be more
effective than metronidazole [EL5, RG C; adults EL1b,
RG A]; in persistent cases, combined metronidazole and

ciprofloxacin or oral budesonide can be given [EL5, RG
C; adults EL2b, RG B]
Probiotics may be used for maintaining antibiotic-
3.

induced remission in recurrent pouchitis [EL5, RG C;
adults EL1b, RG B]
Topical mesalazine is an effective treatment for
4.
inflammation of the residual rectal cuff, known as cuffitis
[EL 5, RG D; adults EL4, RGD]
Practice Points:

In chronic (>4 weeks) or refractory pouchitis-like symptoms,
other diagnoses should be sought, including cuffitis, missed

C
D, anastomotic ulcer, irritable pouch syndrome, infectious

p
ouchitis, and anastomotic stenosis.
Fecal calprotectin can reflect the degree of pouch inflammation.

Metronidazole (20–30 mg � kg�1 � day�1 in 3) divided doses
and/or ciprofloxacin (30 mg � kg�1 � day�1 up to 1 g/day in 2
divided doses) for 14 days are common dosing strategies for
pouchitis. Dosing of VSL#3 for recurrent pouchitis in 2 adult

R
CT was 1800 billion bacteria once daily (4 sachets of
450 billion bacteria).
Although VSL#3 (900 billion bacteria daily) also may be
4.
e
ffective for preventing the first episode of pouchitis, this is not
justified because many children will never develop pouchitis.
5. Immunosupressants or infliximab may be considered in
refractory pouchitis.

Pouchitis, an idiopathic inflammation of the ileal reservoir, is
the most common complication of IPAA, occurring at least once in
pediatric series from 30% to 75% of patients (193,194,209–211).
In a cohort of 151 children, 54 (36%) had no pouchitis, 73 (48%)
had 1 episode of acute pouchitis, 11 (7%) developed chronic
pouchitis, and 13 (9%) pouch failure for intractable disease or poor
pouch function (210). In children younger than 10 years, pouchitis
is reported in up to 75% of patients (212).

Clinical symptoms of pouchitis include looser and frequent
stools with or without blood, abdominal cramps, tenesmus, urgency,
abdominal discomfort, and seldom even fever (213). Symptoms of
pouch dysfunction are, however, not specific. Restorative procto-
colectomy, especially with the stapling technique, leaves a remnant
of rectal mucosa between the dental line and the anastomosis.
Residual rectal cuff inflammation, known as cuffitis, may cause
symptoms similar to those of pouchitis, especially bleeding. In an
open trial performed in adults, mesalazine suppositories have
shown efficacy in cuffitis (214). Other pouchitis-mimickers include
horized reproduction of this article is prohibited.

ed CD and anastomotic ulcer or stenosis. Development of
inal ileitis, also known as prepouch ileitis, can occur in children
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(215), and it does not necessarily confirm the diagnosis of CD.
Other differential diagnoses include ischemia and rare infections
such as CMV and C difficile. Moreover, ‘‘irritable pouch syn-
drome’’ is characterized by increased stool frequency and
cramping with normal endoscopy and histology of the pouch
(216). Therefore, initial clinical suspicion of pouchitis should be
confirmed by endoscopic evaluation of the pouch with mucosal
biopsies. Macroscopic findings include diffuse or patchy erythema,
edema, granularity, friability, loss of vascular pattern, spontaneous
or contact bleeding, erosion, and ulcerations. Unlike in UC, ero-
sions and ulcerations of pouchitis may be discontinuous, and small
ulceration should not be overinterpreted as CD. Mucosal biopsies
should be obtained from the pouch and from the afferent ileal loop
but not from the staple line. Histology of pouchitis includes acute
and chronic inflammation, crypt abscesses, and ulcerations.

Risk factors for developing pouchitis reported in the adult
literature include extensive UC, backwash ileitis, extraintestinal
manifestations (EIMs; especially primary sclerosing cholangitis
[PSC]), being a nonsmoker, and the use of NSAIDs (217). Anti-
neutrophil cytoplasmic antibody positivity has been associated with
pouchitis in adults but not in children (218).

Antibiotic treatment is considered the first-line treatment
for pouchitis. Metronidazole is associated with a rapid response,
but ciprofloxacin may be more effective, with fewer adverse
events (219). Combined antibiotic therapy is an option for chronic
pouchitis. Small adult trials suggested that chronic pouchitis may be
treated with combination of ciprofloxacin and imidazole or
rifaximin, or oral budesonide 9 mg daily for 8 weeks (217).
Infliximab has shown efficacy in refractory pouchitis and CD-
related complication of the pouch in an adult case series (220).

Two double-blind placebo-controlled trials performed in
adults showed effectiveness of the probiotic mixture VSL#3 in
maintaining remission in patients with chronic pouchitis (221,222).
VSL#3 was superior to placebo in 1 study for preventing pouchitis,
although in another it did not show added benefit (219).

OTHER MANAGEMENT CONSIDERATIONS
EIMs With a Focus on Arthritis and PSC (100% consensus)
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A diagnosis of pauciarticular arthritis (type 1; affecting
<5 large joints) is made on clinical grounds, and treat-

ment is primarily directed at inducing remission of
intestinal disease [EL 4, RG D; adults: EL3b, RG C]
When arthritis is present, sulfasalazine is the appropriate
2.
5-ASA drug for maintenance treatment of UC [EL 4, RG
D; adults EL1a, RG B]
3.
4.
Practice Points:

A discussion regarding EIM other than arthritis and PSC is
similar to adults and may be found in the adult ECCO

g
uidelines, including recommendations for follow-up colonos-
copies and cancer surveillance (217).
Magnetic resonance cholangiography is the first-line investi-
2.
gation for PSC in children, but the interpretation may be
difficult in young infants.

EIMs occur in up to 30% of pediatric patients with UC
potentially involving the skin, joints, hepatobiliary system, and
eyes. Some are clearly related to intestinal disease activity
(ie, erythema nodosum, peripheral arthritis), whereas others occur
independently (ie, pyoderma gangrenosum, uveitis, ankylosing
ight 2012 by ESPGHAN and NASPGHAN. Un

dylitis, and PSC) (223). Data from 2 pediatric registries in
nited States (224,225) and Europe (223) indicate that�1 EIMs

.jpgn.org
are present at diagnosis in 6% to 17% of pediatric patients with UC,
especially in children older than 5 years, with an increase of almost
50% with disease evolution (226–229). EIMs are more likely to
occur in patients with extensive colitis (225).

Joint disease in IBD may be axial (sacroiliitis or ankylosing
spondylitis), causing inflammatory lower back pain or peripheral
arthritis (type 1: pauciarticular, large joints or type 2: polyarticular,
affecting particularly the metacarpophalangeal joints). In children
as in adults, peripheral arthritis is more common than axial arthritis,
which is usually acute and self-limiting, seronegative, and not
deforming. In children, the prevalence of arthritis seems to be
twice as high as in adults (224), with a clear female predominance.
There are some concerns about aggravating the bowel disease by
using NSAIDs; however, the risk seems to be low if prescribed for a
short course and at low doses (230). The sulfapyridine component
of sulfasalazine has an anti-inflammatory effect on both the colonic
mucosa and the joints (231).

PSC is 3 times more likely to occur in UC compared with CD
(225), and is associated with older age in children (225). PSC may
precede the onset of IBD symptoms by years but may also evolve in
patients with UC after colectomy. The cumulative incidence of PSC
in pediatric IBD was reported to be 1.6% at 10 years after diagnosis
(224). Although EIMs are generally associated with a more severe
course of disease, this is not true for PSC (225). ERCP is difficult to
perform, particularly in small children. MRCP may show a charac-
teristic pattern of irregular bile ducts, with zones of both narrowing
and dilatation (232). PSC may progress to liver cirrhosis, ultimately
necessitating liver transplantation. Patients with PSC and UC have a
greater risk of malignancies such as colorectal cancer and chol-
angiocarcinoma (8%–30% of patients with UC with long-standing
PSC) (233,234). Patients with a diagnosis of PSC during childhood
may have a more severe course of disease (234). In adults with
PSC, ursodeoxycholic acid is reported to improve abnormal liver
function tests (235) and may improve outcome. Recent recom-
mendations for adult patients suggest ursodeoxycholic acid dose of
10 to 15 mg � kg�1 � day�1 and warn against high-dose treatment,
which may be harmful (236–238). There are no studies of treatment
of PSC in children.

Growth, Bone, and Nutrition (100% consensus)

Guidelines for Management of Pediatric Ulcerative Colitis
a

3
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The nutritional status and growth of children with UC
1.

must be monitored regularly; nutritional support should
be provided when required [EL 5, RG D]
Enteral or parenteral nutrition is inappropriate for
2.

primary disease treatment in UC [Pediatric EL4, RG C;
Adult EL 2b, RG B]
Special diets or dietary supplementations are not effec-
tive to induce or maintain remission in pediatric UC, and

at times carry a risk of nutritional deficiencies [Pediatric
EL 5, RG D; Adult EL 3b, RG C]
Bone mineral status should be assessed using dual-energy
x-ray absorptiometry (DEXA), particularly in children

with highly active UC and who are receiving prolonged,
or repeated, treatment with corticosteroids [EL 2a, RG B].
Practice Points:
1. I
n children with UC without excessive steroid use, height
velocity is usually normal.
2. C
ontinuation of regular diet is recommended during mild to
moderately active disease.
horized reproduction of this article is prohibited.

f oral intake is poor because of anorexia in active disease,
nteral nutrition or high-energy supplements may be indicated.
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4. P
atients with UC are much less prone to impaired bone density
compared with patients with CD.
Adequate nutrition, weight-bearing exercise, adequate disease
5.
control, avoidance of smoking, and steroid-sparing strategies
should all be used to promote bone health.

Undernutrition and particularly growth failure are less
common in children with UC compared with patients with CD,
but nutritional deficiencies can develop quickly during periods of
active disease (239). In newly diagnosed IBD, low BMI was seen in
�8% of children with UC, whereas short stature was noted only in CD
(240). As a rule, children with UC reach their expected adult height
(241,242).

It has been documented that bowel rest or exclusive enteral
nutrition does not have any therapeutic role in acute UC (243–245),
although bowel rest can alleviate abdominal pain, when severe.
For pediatric patients, there is a small retrospective study showing
that total parenteral nutrition and bowel rest did not improve the
outcome (246). In a pediatric prospective study, 74 of 128 (58%)
were not eating solid food by the third admission day for acute
severe colitis, but this was not associated with improved outcome
after controlling for disease activity (D.T., unpublished data).
There is no dietary approach proven to reduce the risk of either
developing or preventing a relapse of UC.

Peak bone mass attained during late childhood, adolescence,
and early adulthood is the most important determinant of life-
long skeletal health. Children with IBD are particularly prone
to disturbed bone health because of increased circulating inflam-
matory cytokines, malnutrition, delayed puberty, decreased
physical activity, treatment with corticosteroids, and in girls,
primary or secondary amenorrhea (247,248). Severe osteopenia
was present in 3% to 6% in UC compared with 12% to 18% in CD
(249–251).

According to recently published clinical guidelines, DEXA
is the preferred screening tool for bone density measurement in
children and adolescents, provided that age- and sex-matched
z scores are used (252). Because DEXA measures BMD in 2
dimensions, it is recommended that in children with linear growth
delay (heights z score<–2.0) DEXA results should also be adjusted
for height (252). It has been suggested that DEXA should be
performed in all children newly diagnosed as having IBD and
repeated in cases of severe disease course, including suboptimal
growth velocity, prolonged malnutrition, amenorrhea, delayed
puberty, and long or repeated treatments with steroids (252);
however, these recommendations are not evidence based.

Children with IBD are particularly at risk for vitamin D
deficiency, but this was not found to be associated with osteopenia
(253). Therefore, the significance of hypovitaminosis D in young
patients with UC merits further study. Nonetheless, it is widely
accepted that vitamin D levels be routinely measured and treated
when appropriate, especially in children with decreased BMD. Age-
appropriate nutrition support, weight-bearing exercise, and ade-
quate disease control using steroid-sparing strategies (248,250,252)
are also advocated to improve bone formation.

Psychosocial Support and Adherence to Therapy (100%
consensus)
r

2

Psychological intervention should be offered to patients
1.

in need because it improves quality of life (QOL), coping,
and depression (Pediatric EL2b, RG B; Adults EL3b, RG C)
Nonadherence to medication should be also considered in
2.
ight 2012 by ESPGHAN and NASPGHAN. Un

children and adolescents, particularly during unstable
disease course (Pediatric EL3a, RG B; Adults EL2a, RG B)
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Practice Points:

Every clinic visit made by children and adolescents with
1.
I
BD must include attention to psychological problems as part
of the consultation.
Pediatric IBD programs should be ready to offer psychological
2.
i
nterventions according to individual needs and local resources,
involving qualified specialists.
Adherence may be evaluated by interviews of both the
3.
a
dolescent and parents, drug monitoring (eg, thiopurine
metabolite level), and prescription refill rates.
Adherence may be improved by providing comprehensive
information regarding the prescribed medication, keeping the
4.

pill burden as low as possible, using single daily dosage when
possible and providing pillboxes.

Several recent SRs, including a Cochrane review, have
concluded that adolescents with IBD, especially boys, have reduced
health-related quality of life, including anxiety, depression, social
problems, and low self-esteem (254–257). The problems seem to be
associated with more severe disease course, whereas most children
with mild IBD report psychosocial functioning comparable with
healthy controls (258,259). No evidence exists that psychosocial
problems contribute to the etiology of UC; however, observational
data from primarily the adult literature provide support to the
impression that psychosocial stress is a risk factor for relapse
(217). Certain drugs used for treatment of UC, such as cortico-
steroids, may induce change in mood and even psychiatric disturb-
ances to which children are particularly sensitive. A Cochrane
review found that psychological interventions resulted in improve-
ments in coping and depression among adolescents (256).

Nonadherence in IBD is an important and frequent problem,
reported in 50% to 66% of children (254,260), especially in
adolescence. The presence of nonadherence is related to increased
disease activity in adolescents (260). Individual studies among
adolescents with IBD have reported barriers identical to those
identified among adults as well as more pediatric-specific barriers:
fear of adverse events of medication, belief that the disease is
inactive, belief that the medication is not working, >1 daily
medication (254), forgetfulness, interference with other activities,
difficulty in swallowing pills (261), lack of motivation, and parent–
child conflict (262).

Transitional Care (100% consensus)
t

u

Every adolescent should be included in transition pro-
1.

grams that could be adapted according to the local
organization of pediatric and adult facilities [EL5, RG D]
The adolescent should be encouraged to assume increas-
ing responsibility for treatment and to visit the clinic at
2.

least once without being accompanied by the parents
[EL5, RG D]
Practice Points:

Whenever feasible, at least 1 joint clinic in which the adolescent
1.
i
s seen by both a pediatric and an adult gastroenterologist
is recommended.
The time of transition should be individually adapted according
2.
to psychosocial readiness. Most adolescents will benefit from a
transition program during the 16- to 18-year-old age period.
horized reproduction of this article is prohibited.

Pediatric IBD services differ from those for adults. Children
sually offered endoscopy under general anesthesia and are
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Exacerbation or disease onset
Assess disease1, 2

Teach coping skills by support programs

Induction of remission

Mild disease (PUCAI 10-35) Severe disease (PUCAI 65-85)

Oral 5-ASA at maximal dose3;
Enemas should be offered and may

be sufficient in proctitis4

Prednisone 1 mg/kg
once daily up to 40 mg +

5-ASA3, 4

Taper corticosteroids
over 10 weeks5 Admission for IV steroids6

Sufficient response
in 7-14 days

Sufficient response7

Moderate disease (PUCAI 40-60)

Systemically ill

Add enemas4 and/or probiotics

Not systemically ill

No sufficient response
in 7-14 days

No sufficient
response

No sufficient
response in 7-14

No sufficient response

In very selected cases consider infliximab or
tacrolimus induction treatment instead of admission8

Sufficient response

5-ASA for all patients3; Probiotics may be added. Rectal therapy4 may be sufficient in proctitis

If disease is chronically active, or X2-3 annual flares, or severe attack while on 5-ASA, add thiopurines
(azathioprine 2-2.5 mg/kg once daily or mercaptopurine 1.5 mg/kg once daily)9

If biologic therapy fails (including dose intensification) and other diagnosis ruled out1 consider colectomy.
Apharesis may be attempted in very selected children when applicable

If disease is still chronically active or frequent flares despite adequate thiopurine treatment, consider infliximab
therapy (or adalimumab in cases of failure with infliximab)11

Maintenance of remission

Stepping down10

Stepping down10

FIGURE 1. Joint European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN)-European Crohn’s and Colitis Organization

(ECCO) therapeutic paradigm for pediatric ulcerative colitis (UC). Medical therapies in UC should be divided into those that induce remission (5-

aminosalicylic acid [5-ASA], corticosteroids, anti-tumor necrosis factor [TNF] therapy, calcineurin inhibitors, and likely probiotics), and those that maintain

remission (5-ASA, thiopurines, anti-TNF therapy, and selected probiotics). 1In any state of active disease, the following must be ruled out: infectious colitis

(including cytomegalovirus [CMV] and C difficile), 5-ASA-related colitis, lactose intolerance, irritable bowel syndrome, wrong diagnosis, celiac disease, and

the like. 2Unlike in adults, endoscopic evaluation of the rectal mucosa is conceived to be more invasive for routine monitoring of disease activity and

response to therapy in children. Therefore, these should be based on noninvasive indirect markers of disease activity. Cutoff values of the Pediatric UC

Activity Index (PUCAI) for remission, mild, moderate, and severe disease activity have been previously validated in 3 independent cohorts. 35-ASA is dosed

60 to 80 mg � kg�1 �day�1 up to 4.8 g daily. In clinical practice, higher doses of up to 100 mg/kg are often used effectively but without strong supporting

evidence. Recent data in adults suggest that once-daily 3 g 5-ASA is at least as effective as twice-daily dosing. 45-ASA enemas (25 mg/kg up to 1 g) are more

effective than steroid enemas. Enemas should be administered in the left decubitus position. Liquid enemas are more difficult to tolerate than foams and

suppositories but work for more extensive colitis. 5If there is lack of improvement (ie, PUCAI decrease of <20 points) after 7 to 10 days or an increase in

PUCAI �20 points at any time, consider admission for intravenous steroids or outpatient treatment with anti-TNF therapy, or less often tacrolimus. Steroid

dependency should be declared in children achieving remission with corticosteroids but who experience return of symptoms when dosage is lowered or

within 3 months following complete taper, or if steroids cannot be stopped within 14 to 16 weeks. Maintenance therapy should be then escalated. 6Turner

et al (11) 7Response is defined as a drop in PUCAI of at least 20 points; however, the goal of induction therapy is eventually complete clinical remission

(PUCAI<10). 8For example, previous intolerance or resistance to steroids, or when infliximab is indicated anyway for maintenance treatment after failing

thiopurines. 9Measuring thiopurine methyltransferase (genotyping or enzymatic activity) at baseline, and 6-TG and 6-MMP levels after 2 to 3 months, may

aid in optimizing thiopurine dosing. 10If infliximab has been used in thiopurine-naı̈ve disease, thiopurines may be added and infliximab discontinued after

4 to 8 months if complete remission has been achieved. Stepping down to 5-ASA may be considered in selected cases, if 5-ASA did not fail previously, and

after a period of sustained complete remission. 11There is no evidence to support adding thiopurines to infliximab in thiopurine-failure children; however,

some discontinue thiopurines after 4 to 8 months of combined therapy.
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accompanied by parents or caretakers during hospital visits as well
as during making decisions for therapy. Pediatric gastroentero-
logists are experienced in growth and pubertal development and
the psychological aspects of puberty, and potentially also the
problems of nonadherence to medication. In general, they also
run a more child-friendly and relaxed practice. Several suggestions
for transition programs have been published, but none has been
formally evaluated (263). Most programs involve a joint clinic by
both a pediatric and an adult gastroenterologist, at least once, at ages
16 to 18 years. A dedicated IBD nurse may further improve the
process of transition.

An SR evaluated 10 transition programs (none in IBD)
focusing on the patient (educational program, skills training), staff
(joint pediatric and adult clinics), and service delivery (telephone
support and enhanced follow-up) (264). Although widely recom-
mended, the efficacy of a specific IBD transition program remains
to be proven formally. Until then, each program can determine the
most suitable transition setup according to the local practice of
both pediatric and adult care.

SYNTHESIS AND SUMMARY
This consensus process yielded 40 formal recommendations

and 68 practice points, along with practical tables, based on SR of
the literature (Fig. 1).

Guidance for the management of pediatric UC is summarized
in an algorithm (Fig. 1). The goal of treatment in active disease
should be complete remission (as opposed to response), but usually
this can be assessed clinically without the need for endoscopic
verification. The choice of treatment in adults is a factor of both the
disease severity and disease extent (10), but because limited distal
disease is uncommon in children, pediatric treatment strategy
depends mainly on disease severity. Aminosalicylates are con-
sidered first-line therapy for inducing and maintaining remission
of mild to moderate UC. Steroids should be used only as induction
agents. If the patient does not clearly respond to oral steroids
within 1 to 2 weeks, then admission for intravenous corticosteroids
should be considered. In refractory nonsevere cases, an alternative
to admission may include outpatient treatment with infliximab
(especially in those who failed thiopurines and 5-ASA); in selected
patients, oral tacrolimus may be considered. Reasons for refractori-
ness include poor adherence, inadequate dosing, prescribing the
wrong drug for the clinical scenario, unrecognized complications
(eg, stenosis, superinfection), or inappropriate diagnosis (eg, IBS,
lactose intolerance, CD, celiac disease).

Most patients who received intravenous corticosteroids
should be weaned to thiopurines, and if 5-ASA naı̈ve, subsequently
to 5-ASA after a long period of complete remission. All children
with UC must be treated with a maintenance therapy indefinitely.
It should be noted that 2 studies in adults showed an increased risk
of relapse and colectomy in patients who discontinued azathioprine
(265,266). Anti-TNF is indicated for nonresponse, loss of response,
or intolerance of 5-ASA and thiopurine maintenance therapy.
Patients needing anti-TNF induction should continue this therapy
and, if thiopurine naı̈ve, may be subsequently stepped down
to thiopurines after a period of 4 to 8 months of complete remission.
5-ASA may be given as an adjuvant therapy with thiopurines and
even anti-TNF, although there is little evidence to support this
notion. Infliximab should be discontinued in those with primary
nonresponse after 2 to 3 infusions, loss of response despite dose
intensification strategies, and severe infusion reactions. Drug dis-
continuation may also be considered in children with sustained
remission, evidenced by clinical assessment and endoscopic evalu-
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ation, although specific timing of this is unclear. The pros and cons
of combination therapies have been discussed within each section.
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Finally, in UC, colectomy is always a viable option that must be
discussed whenever treatment escalation is considered.

These clinical management guidelines were developed to
assist practitioners at all levels of health care, while recognizing
that each patient is unique. The recommendations may, thus, be
subject to local practice patterns, but serve as a general framework
for the management of UC in children. The development of
the guidelines should now be followed by dissemination of the
information to clinical practice.

QUALIFYING STATEMENT
These guidelines may be revised as necessary to account for

changes in technology, new data, or other aspects of clinical
practice. These guidelines are intended to be an educational device
to provide information that may assist clinicians in providing care to
patients. These guidelines are not a rule and should not be construed
as establishing a legal standard of care or as encouraging, advocat-
ing, requiring, or discouraging any particular treatment. Clinical
decisions in any particular case involve a complex analysis of the
patient’s condition and available courses of action. Therefore,
clinical considerations may require taking a course of action that
varies from these guidelines.
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Appendix 1: Predefined questions that the subgroups addressed

Evaluation
1. The diagnosis of UC in children

2. The required investigations at baseline and differential diagnosis

3. Monitoring disease activity and remission in children

4. Predictors of severe disease course

Medical management
5. The role of antibiotics in pediatric UC (excluding pouchitis)

6. 5-ASA in pediatric UC

7. Thiopurines in pediatric UC

8. Methotrexate in pediatric UC

9. Corticosteroids in pediatric UC

10. Defining and managing steroid dependence

11. Defining and managing steroid refractoriness

12. Enemas in pediatric UC

13. Biologics in pediatric UC

14. Maintenance of remission: timing of choice of each medication

15. Probiotics in pediatric UC

16. Other investigational interventions

Surgical considerations
17. The preferred elective surgery in pediatric UC and indications

18. Ways to minimize surgical complications

19. Pouchitis in children

General considerations
20. Nutrition, growth, and bone health

21. Psychosocial support to the child and the family and transitional care

22. EIMs

23. Risks and adverse events

Appendix 2: Levels of evidence and grades of recommendation based on the Oxford Centre for Evidence-based Medicine

Level Diagnostic study Therapeutic study

1a SR with homogeneity of level 1 diagnostic studies SR with homogeneity of RCTs

1b Validating cohort study with good reference standard Individual RCT (with narrow CI)

1c Specificity or sensitivity is so high that a positive or

a negative result rules out the diagnosis

All or none

2a SR with homogeneity of level >2 diagnostic studies SR (with homogeneity) of cohort studies

2b Exploratory cohort study with good reference standards Individual cohort study (including low-quality

RCT; eg, <80% follow-up)

2c ‘‘Outcomes’’ research; ecological studies

3a SR with homogeneity of 3b and better studies SR with homogeneity of case-control studies

3b Nonconsecutive study; or without consistently applied

reference standards

Individual case-control study

4 Case-control study, poor or nonindependent reference standard Case series (and poor-quality cohort and case-

control studies)

5 Expert opinion without explicit critical appraisal, or based

on physiology, bench research or ‘‘first principles’’

Expert opinion without explicit critical appraisal,

or based on physiology, bench research or

‘‘first principles’’

Grading of recommendation
A Consistent level 1 studies

B Consistent level 2 or 3 studies or extrapolations from level 1 studies

C Level 4 studies or extrapolations from level 2 or 3 studies

D Level 5 evidence or troublingly inconsistent or inconclusive studies of any level

For details, see http://www.cebm.net/levels_of_evidence.asp#refs.

Appendix 3:The Pediatric Ulcerative Colitis Activity Index

Item Points

1. Abdominal pain
No pain 0

Pain can be ignored 5

Pain cannot be ignored 10

2. Rectal bleeding
None 0

Small amount only, in <50% of stools 10

Small amount with most stools 20

Large amount (>50% of the stool content) 30

3. Stool consistency of most stools
Formed 0

Partially formed 5

Completely unformed 10

4. Number of stools per 24 hours
0–2 0

3–5 5

6–8 10

>8 15

5. Nocturnal stools (any episode causing awakening)
No 0

Yes 10

6. Activity level
No limitation of activity 0

Occasional limitation of activity 5

Severe restricted activity 10

Sum of PUCAI (0–85)

For user’s guide and cutoff values for response, remission, mild,
moderate, and severe disease activity, refer to the original study (267).
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