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Crohn disease (CD) and ulcerative colitis (UC) are
2 chronic, relapsing inflammatory bowel diseases (IBDs)
of unknown etiology. Approximately 25% of patients are
diagnosed by the age of 20 years. Originally, the highest
incidence rates were reported in northern and Western
Europe and in North America. However, the gap that
previously existed between areas of high and low inci-
dence rates is shrinking because IBD is now being
reported with increasing frequency in Africa, South
America, and Asia (1). In children, the incidence of
CD appears to have risen above that of UC (1,2). CD
and UC can follow an active and remitting course and
their response to therapies can be highly variable. In
severe disease, inducing and maintaining remission can
be difficult. The purpose of this report is to highlight
3 refractory IBD phenotypes for which medical and
surgical management can be particularly challenging.
These include refractory UC and Crohn colitis, which
have differences in prognosis and management depend-
ing on the underlying diagnosis, and refractory perianal
CD, which can result in substantial morbidity. Recom-
mendations by the authors are provided at the end of each
section and in the consensus guidelines.

CURRENT ISSUES

Refractory Ulcerative Colitis

In the literature, refractory UC often is defined as active
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upon drug withdrawal or dose tapering (corticosteroid
dependent). However, the widespread and early use of
thiopurine immunomodulators (6-mercaptopurine [6-MP]
and azathioprine [AZA]), usually in conjunction with
aminosalicylates, has modified these definitions so that
currently chronic UC may not be considered refractory
unless the patient has not responded to additional immu-
nosuppression with 6-MP or AZA. UC tends to declare
itself as refractory early in disease presentation. Using
thiopurine introduction as a marker of refractory UC, the
prevalence in children ranges between 23% to 65% (3,4).
Alternatively, the reported frequency of 25% of children
requiring colectomy provides another surrogate marker of
refractory UC incidence (5). In comparison, the reported
prevalence of refractory disease appears less in adults, with
17% having refractory UC in a US study and 34% in
Singapore (6,7). Studies also have highlighted an import-
ant difference in UC extent in children, with pancolitis
noted at diagnosis in 69% to 90% of pediatric patients in
contrast to adults in whom only one third have extensive
colitis (3,5). Although the discovery of NOD2/CARD15 as
the first susceptibility gene for CD enabled significant
advances in understanding the genetic variation associated
with CD, no similarly dramatic gene has been found for
UC (8). However, genetic variants in the multidrug resist-
ance gene MDR1, the IBD2 gene, and HLA DRB1�0103
(an infrequent allele of the human leukocyte antigen
complex) have been associated with extensive or severe
UC and the need for surgery (9–11). More data will be
required before these genetic findings impact clinical
practice in the management of UC.

Medical Management
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Assessment of UC disease severity is based on the
physician’s global assessment and supporting laboratory,
endoscopic, histopathological, and radiographic evidence.
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Enough evidence has been published to suggest that
corticosteroids are beneficial in inducing partial or total
remission for acute or severe UC (4,12). As discussed,
aggressive early therapy with thiopurine immunomodula-
tors is increasingly used to treat refractory or anticipated
refractory UC, although when compared with CD there is
less supporting medical evidence (13,14). Measurement of
thiopurine methyltransferase (TPMT), a genetically con-
trolled enzyme active in 6-MP/AZA metabolism, may
identify some patients at risk for drug-induced neutropenia
(15,16). Although the US Food and Drug Administration
suggests that TPMT genotype or enzyme activity be
assessed before commencing thiopurine therapy to avoid
potential adverse events, prospective studies evaluating
dose optimization based on measurements of TPMT
are lacking (17,18). For patients with normal TPMT
genotype or enzyme activity, doses of about 1.0 to
1.5 mg � kg�1 � day�1 of 6-MP and about 2.0 to
3.0 mg � kg�1 � day�1 of AZA have been recommended.
Once therapy is initiated, thiopurine metabolite monitor-
ing (eg, measuring thioguanine levels) may be useful when
determining medical noncompliance, monitoring toxicity,
or optimizing dose, but this approach continues to be a
source of debate, and the feasibility of obtaining these
types of tests can vary significantly among health provi-
ders, institutions, and countries (18,19).

Beyond thiopurines, therapy for refractory UC may
typically include the calcineurin inhibitor cyclo-
sporine or the anti–tumor necrosis factor-a (TNF-a)
agent infliximab. In severe or fulminant acute corticos-
teroid-refractory UC, intravenous or oral cyclosporine A
can be rapidly effective in adults and children, but its role
as maintenance therapy is limited because colectomy
rates are high within the first year after its initiation
(20–22). Thus, if a patient’s UC does initially respond to
cyclosporine, this drug should be considered more as
bridging therapy, with attention given to other medi-
cations for maintenance, such as 6-MP/AZA (if not
already being used) or infliximab.

Controlled studies in adults with UC have shown
infliximab to be more effective than placebo in inducing
clinical remission and reducing the need for colectomy in
patients with disease resistant to aminosalicylates, corti-
costeroids, and thiopurines (23). Limited data is available
regarding infliximab’s efficacy in UC in the pediatric age
group; however, open-label trials and case series suggest
both short- and long-term efficacy (24,25). Data are still
pending on other anti-TNF-a agents in the treatment
of UC.

In addition to the medications already mentioned,
one may find open trials and case reports of other
therapeutic interventions for refractory UC, including
tacrolimus, leukocyte apheresis, interferon, and hel-
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minths (26–31). They are referenced here given the
perceived need to offer additional medical options to a
given patient.
Surgical Management

Although multiple series describe the surgical manage-
ment of UC in children, relatively little has been published
regarding operative intervention in the very young patient
(<10 years old). Typical indications for surgery are poor
response to medical treatment, dependence on corticoster-
oids with significant side effects, delay in growth and
maturation, and severe extraintestinal manifestations.
Emergency operations for toxic megacolon, unremitting
bleeding, or fulminant colitis are not common today. The
actual timing of surgery remains controversial, and with
the therapies available it should not be considered to be the
primary treatment. Colectomy should not be thought of as a
measure of ‘‘last resort’’ because many patients may
significantly improve their quality of life by having the
diseased colon removed and discontinuing medications
that were achieving only marginal success while increasing
their exposure to adverse effects. Before embarking on
surgery, it is essential that the diagnosis of UC is certain
(32,33). Ideally, a thorough investigation of the gastro-
intestinal tract should be performed. Tests to consider
include upper endoscopy and colonoscopy with multiple
biopsies of the upper and lower gastrointestinal tract
(including the distal ileum), together with visualization
of the small intestine with barium, magnetic resonance
imaging(MRI),ultrasound,orcapsuleendoscopy(33–36).

Previously, the surgical gold standard for refractory UC
was proctocolectomy with permanent ileostomy. Since the
1970s, restorative proctocolectomy with ileoanal anasto-
mosis has gained acceptance as the standard operation of
choice for adults and children. The most frequently used
techniques in pediatric patients are colectomy with straight
ileal-anal pull-through or with ileal pouch–anal anasto-
mosis (IPAA). Today, most surgeons construct a J-pouch
ileal reservoir because is easier to construct, but the choice
is still arguable. Meta-analyses comparing straight ileal-
anal pull-through and IPAA suggest that pouch procedures
are favorable in terms of reconstruction survival and
functional outcomes such as bowel frequency, inconti-
nence, and nocturnal defecation (37,38). In pediatric
patients the reported complications (13%–51%) vary by
surgical experience and the technique used but do not
generally worsen functional outcomes (39,40).

Dysplasia as an indication for colectomy is typically
not an issue that a pediatric patient needs to face, but the
possibility of colorectal cancer should be considered in
the adolescent with extensive and prolonged UC. The risk
of colon cancer for any patient with UC is estimated to be
2% after 10 years, 8% after 20 years, and 18% after
30 years (41). Currently, there are no evidence-based
practical surveillance guidelines for pediatric patients
with UC. However, regular colonoscopies at 1- to 2-year
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intervals starting 7 to 10 years after diagnosis are used in
adults and should probably be recommended in adoles-
cents (42).
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Consensus Guidelines
1. T
hiopurine immunodulators (6-MP and AZA) should
be considered early in the treatment course of patients
with anticipated corticosteroid-dependent UC
Cyclosporine and infliximab are therapeutic options
2.
f
or refractory UC patients that are unresponsive
or intolerant to corticosteroids or thiopurine immu-
nomodulators
3. Colectomy with ileoanal anastomosis is the surgical
option of choice for refractory UC if the surgical
expertise is available

Refractory Crohn Colitis

Refractory Crohn colitis remains a distinct phenotype of
CD that can behave similarly to refractory UC, but in
which the hope of a potential surgical ‘‘cure’’ is not as
readily available. Isolated disease of the colon has been
noted in up to 25% of CD patients, and recent data suggests
that more colonic involvement is being seen in younger
children (43–45). Variants of the NOD2/CARD15 gene
increase risk for ileal and ileocolonic CD, but not for
colon-only CD (8).

Studies reporting the prevalence of serological markers
in patients with IBD have noted that anti–Saccharomyces
cerevisiae antibodies are more strongly associated with
ileal CD while perinuclear anti–neutrophil cytoplasmic
antibodies have been more strongly associated with UC
(46,47). However, approximately 25% of all CD patients
also express perinuclear anti–neutrophil cytoplasmic anti-
bodies, and their disease appears to behave in a ‘‘UC-like’’
manner. It may be possible that study of antibodies such as
those to CBir-1 flagellin will aid in further distinguishing
colonic CD from UC (48). Although the findings reported
to date of serological markers provide intriguing hypoth-
eses, the practical use of serology in distinguishing
between colonic CD and UC remains controversial.

Medical Management

As in UC, Crohn colitis may become corticosteroid-
refractory or corticosteroid-dependent. Early use of
6-MP/AZA also has become the norm in treating refrac-
tory, or anticipated refractory, Crohn colitis (13,49).
Dosing and monitoring for adverse effects are similar
to that previously described for UC. For patients with
Crohn colitis who are intolerant or nonresponsive to
6-MP/AZA, weekly methotrexate given intramuscularly
or subcutaneously has been shown to induce and maintain
t © 2008 by Lippincott Williams & Wilkins.Un

ission (50). Since the late 1990s, adult and pediatric
ls have shown that a 3-infusion regimen of 5 mg/kg
iximab given at 0, 2, and 6 weeks is effective in
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inducing remission in severe CD (51–53). For patients
who respond to an induction course, infliximab 5 mg/kg
every 8 weeks is effective for maintenance of remission.
Escalation of the infliximab dose to 10 mg/kg or increas-
ing the dosing frequency to every 4 to 6 weeks may be
necessary in certain patients. Other anti- TNF-a agents
also are efficacious in the management of adults with CD;
however, data on pediatric patients is scarce (54,55). Care
should be taken in patients classified as having refrac-
tory disease that other diagnoses such as gastrointestinal
infections, strictures, fistulas, or irritable bowel syn-
drome are considered rather than assuming that disease
severity is solely due to the idiopathic inflammatory
process.

Recent documentation of a small series of adolescents
and young adults with IBD who developed a rare, fatal
hepatosplenic T cell lymphoma on combination therapy
with infliximab and 6-MP is leading to caution in the use
of infliximab and other similar biological agents (56). It
remains uncertain whether 6-MP/AZA and infliximab
should be used concomitantly, whether 1 of these drug
classes should be discontinued, or whether other therapy
should be considered, such as methotrexate or surgery.
Thus, when using these drugs, patients and their families
should be brought into a discussion that weighs the
disease severity and course with the risks and benefits
of the current treatment strategy (57).

Nutritional therapy with exclusive elemental or poly-
meric formulas can be of significant benefit to a child
with refractory Crohn colitis, especially if there is associ-
ated poor weight gain and suboptimal growth (58,59).
There is a considerable geographical difference in the use
of nutritional therapy with a recent survey reporting that
only 4% of North American gastroenterologists use this
modality versus 62% of Western European gastro-
enterologists (60).

Surgical Management

Between 70% to 90% of patients with CD require
1 surgical intervention within their lifetime, and as many
as 50% of them may undergo further procedures. In
general, when there is both small and large intestine
involvement the judicious use of surgical intervention is
paramount to avoid the consequence of short bowel
syndrome. Unlike UC, no surgical option for cure exists
for isolated CD of the colon, and thus elective surgery
should not be performed without an adequate trial of
medical management. As suggested for UC, it is import-
ant to ensure that the correct diagnosis is made to guide
the surgical intervention and discuss prognosis.

Surgical options for refractory Crohn colitis include
simple diversion, subtotal colectomy with ileostomy or
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ileorectal anastomosis, limited segmental resection, and
proctocolectomy. Opinion remains varied as to whether
limited resection or more extensive resection, such as
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total proctocolectomy, is the best approach. An 18-year
prospective study of 179 patients with Crohn colitis
reported decreased surgical recurrence rates and post-
operative corticosteroid and thiopurine use for adults
undergoing total colectomy compared with those under-
going segmental colectomy (61). A recent meta-analysis
of 6 studies comprising nearly 500 adult patients
suggested that segmental colectomy and colectomy with
ileorectal anastomosis were both effective treatment
options, but that disease recurrence was noted signifi-
cantly earlier in the segmental colectomy group (62). A
trend in favor of better outcomes with ileorectal anasto-
mosis was noted in patients with 2 or more colonic
segments involved. There is a paucity of literature regard-
ing functional outcomes and complications in children
with Crohn colitis, but a study of 26 children suggested a
better prognosis after subtotal or proctocolectomy with
ileostomy compared with segmental resection (63). The
presence or absence of perianal disease in association
with colitis can impact outcomes following colonic
resection, with there often being a frequent need for a
permanent stoma in those with perianal disease (64).
Although there may be a subgroup of patients without
evidence of small intestine or perianal disease who may
be good candidates for IPAA, the surgical literature
generally supports avoidance of performing colectomy
with IPAA in patients with Crohn disease because of high
postoperative complication and pouch failure rates
(65,66).

To avoid the potential need for colectomy for dys-
plasia, it should be kept in mind that as in UC, patients
with colonic CD also have an increased risk of colon
cancer (41,42). Patients diagnosed with colonic CD
before age 30 years appear to have an even higher
relative risk of colon cancer than those diagnosed later.
Upon comparing UC and colonic CD of similar disease
extents, the age of cancer development, disease

RIBD IN C
duration, presence of dysplasia, and overall prognosis

appear similar. Thus, the guidelines provided above
also apply.
yri

3.
Consensus Guidelines
1. T
he drugs 6-MP and AZA should be considered early
therapeutic agents in the treatment of corticosteroid-

r
efractory or corticosteroid-dependent Crohn colitis.
Methotrexate is an alternative for patients who are
2.
i
ntolerant or nonresponsive to thiopurines.
Infliximab should be considered in the treatment of
patients with refractory Crohn colitis.
Segmental resection for limited colonic CD or
4.
ght © 2008 by Lippincott Williams & Wilkins.U

subtotal colectomy with ileorectal anastomosis for
more generalized colonic disease are reasonable
options for medically refractory Crohn’s colitis.
DREN 269
Refractory Perianal Crohn Disease

Perianal CD refers to the involvement of the perianal
area in the inflammatory process, and includes a wide
spectrum of lesions such as skin tags, hemorrhoids, anal
ulcers, fissures, abscesses, and fistulas. These can result
in substantial morbidity, including scarring, continual
seepage, and fecal incontinence. Perianal disease is pre-
sent at diagnosis in approximately 15% to 20% of
pediatric patients and is frequently associated with active
inflammatory disease (67). In some cases, perianal dis-
ease may precede any abdominal symptom and be the
only sign leading to the diagnosis of CD. Although the
spontaneous resolution of anal lesions is observed in up
to 50% of patients, the penetrating nature of perianal CD
may lead to more complicated secondary lesions. In some
patients, this can lead to the gradual destruction of the
sphincter apparatus and anal incontinence.

Medical Management

The primary treatment of patients with perianal CD
combines medical and surgical management with the aim
of alleviating suffering, preventing possible compli-
cations, and improving quality of life. Before treatment
is begun, the perianal anatomy should be fully delineated
with consideration given to endoscopic evaluation, an
examination under anesthesia (requiring surgical exper-
tise), and MRI or endoscopic ultrasound of the pelvis.
For patients with perianal fistulizing disease, this evalu-
ation will allow for broad categorization of their
fistulas as either ‘‘simple’’ or ‘‘complex.’’ Simple fistulas
include those that are superficial or low intersphincteric/
transphincteric, have only a single external opening, and
are not associated with pain, fluctuation, or anorectal
stricture. Complex fistulas include those that are high
intersphincteric/transphincteric, have multiple external
openings with evidence of abscess, rectovaginal con-
nections, strictures, or active rectal inflammation (68).
Treatment is more difficult and less successful in com-
plex perianal disease.

Current treatments include antibiotics, thiopurines,
and anti- TNF-a agents. Unlike in luminal disease,
corticosteroids are usually not beneficial in perianal
CD and may even retard wound healing and exacerbate
abscess formation. Aminosalicylates are ineffective for
closing fistulas. However, treatment of active rectal
inflammation with topical corticosteroids or mesalamine
may improve anal symptoms.

Metronidazole and ciprofloxacin are established as a
mainstay of therapy in perianal CD, although despite
widespread use there are no controlled trials of efficacy.
In general, antibiotics are typically continued for 3 to
nauthorized reproduction of this article is prohibited.

4 months. Clinical response may be anticipated in
approximately 50% of patients and generally occurs after
6 to 8 weeks of treatment, but fistulas usually recur after
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cessation of antibiotics (69). Antibiotics may therefore
be used as a bridge to thiopurine immunomodulator
treatment.

A meta-analysis of 5 controlled trials using 6-MP/AZA
to treat adults with CD (including perianal CD) demon-
strated fistula closure in 54% of treated patients versus
21% of controls (70). Two uncontrolled studies in chil-
dren also report thiopurines to be effective treatments for
healing significant perianal CD (71,72). Controlled trials
in adults have demonstrated efficacy of infliximab for
treating symptomatic perianal fistulizing disease (68). In
1 of these studies, overall fistula closure after 3 infusions
of infliximab was seen in 55% of treated patients versus
13% of the placebo group (73). Median time to fistula
closure was 3 months. Adalimumab, a fully humanized
monoclonal TNF-a antibody, is also beneficial in treating
fistulizing CD (54).

The efficacy of tacrolimus in patients with fistulizing
CD has been reported in 1 multicenter placebo-controlled
trial, suggesting that it may be a potential therapeutic
agent in patients not responding to 6-MP/AZA or inflix-
imab (74). Topical tacrolimus has shown some efficacy in
perianal ulcerating CD, but not fistulizing perianal CD
(75).

Surgical Treatments

It is once again important to emphasize that interdis-
ciplinary care by gastroenterologists and surgeons pro-
vides the best outcome for patients. Surgical treatment
for perianal CD can include initial emergency treatment,
mainly aimed to control perineal sepsis by adequate
drainage, and elective treatment of sequelae such as
perianal fistulas and anal strictures. Operative manage-
ment of a fistula depends on whether it is simple or
complex. Fistulotomy, combined with medical treatment,
is often effective in symptomatic simple fistulas. In
complex fistulas, placement of draining and noncutting
setons, which can be left for prolonged time periods,
combined with medical treatment is advised. If perianal
disease is extensive or disease progresses despite abscess
drainage, then an alternative procedure is formation of
a defunctioning stoma (76). The perianal procedure
should be effective enough to control sepsis or alleviate
suffering, but not so aggressive as to cause sphincter
function damage. Despite intensive medical and surgical
therapy, a small percentage of patients will ultimately
require proctectomy (77).
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Before starting treatment of refractory perianal CD,
endoscopic assessment of disease activity, examin-
ation under general anesthesia, and imaging studies
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(MRI and/or endoscopic ultrasound) of the perianal
area should be performed.
In symptomatic, simple perianal fistulas, first-line
2.
m
edical treatment can consist of antibiotics but to
maintain remission a thiopurine immunomodulator

m
ay be necessary.
If a perianal abscess is present, immediate surgical
drainage should be performed.
3.

4. In thiopurine refractory perianal CD, or when complex
fistulas are present, combined therapy with infliximab
and seton placement should be considered.

CONCLUSIONS AND SUGGESTIONS FOR

FUTURE RESEARCH

As younger and younger children are diagnosed with
IBD, and its worldwide prevalence increases, there is
a need for comprehensive longitudinal, prospective
databases to provide information about the natural

m
edical and surgical history of IBD in the pediatric
age groups and the long-term prognosis of adults
diagnosed with IBD in childhood.
We are not able to systematically predict at diagnosis
those individuals at highest risk for developing
refractory IBD and who are thus more likely to
require intensive medical or surgical interventions.
Identification of pharmacogenomic, serological, or

c
linical markers that can more accurately predict
response and disease outcomes to medical and surgical
therapies is needed.
With the relatively rapid influx of new medications
on the market, especially biological agents aimed at
those with moderate to severe IBD, multicenter
clinical trials designed to ask important pediatric-

s
pecific questions and that incorporate the experi-
ence of pediatric gastroenterologists should be
developed.
If prolonged medical remission in refractory CD or
UC is achieved with drugs such as 6-MP/AZA or
infliximab, it is unclear as to when these drugs can be
safely discontinued. Additionally, given the recent
focus on hepatosplenic T cell lymphoma, there is
insufficient evidence to provide recommendations
for the continuation or discontinuation of concomi-
tant thiopurine and infliximab therapy. Thus, in

g
eneral, attention and resources need to be given to
the development of evidence-based treatment algor-
ithms in pediatric IBD.
Accurate malignancy risk measurements are needed
for children diagnosed with IBD for the disease
5.
thorized reproduction of this article is prohibited.

process alone, and with the addition of chronic
immunosuppressive therapies including biological
agents.
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The different phenotypes of UC and CD discussed
result from a number of genetic, immune, and environ-
mental influences. We suspect that ‘‘individualized’’ or
‘‘personalized’’ medicine will become key buzzwords
for management of complex, chronic disorders such as
CD and UC, and that future systems will emerge in
which disease behaviors, responses to medical and
surgical interventions, and prognoses will be predicted
at the individual rather than the group level. For this to
occur, we will need to focus on the identification of
multiple genetic, immune, and clinical markers that will
help predict natural history and therapeutic responsive-
ness at diagnosis. Ideally, the knowledge gained in this
process will allow us to learn more about the specific
pathways involved in the inflammatory cascade and
enable the development of therapeutic targets not just
to ameliorate the inflammatory bowel diseases but to
cure them.
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