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Infl ammatory bowel disease (IBD), 
namely Crohn’s disease (CD), ulcerative 
colitis and indeterminate colitis in 
children commonly presents between 
the ages of 9 and 15 years, but can 
present at a younger age. Various 
therapeutic options are available 
and choice of treatment depends 
on confi rmation of the type of IBD, 
distribution of disease, and associated 
presenting features such as weight 
loss or short stature or complications 
such as bowel stricture. Choice of 
treatment needs to be tailored to 

the individual child, taking into 
account the potential morbidity and 
practicalities of administration of the 
various medications, and requires co-
operation of both the child and the 
parents. Treatment of children differs 
from adults in that it is important to 
monitor and maintain optimal growth 
and meet the psychological needs 
of childhood. This paper discusses 
various available therapeutic options 
and indications for their use.
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Introduction

Treatment of infl ammatory bowel disease (IBD) 
namely Crohn’s disease (CD), ulcerative colitis 
(UC) and indeterminate colitis (IC), consists of 
bringing active disease into remission followed 
by maintenance of remission and consequently 
prevention of relapse. Choice of treatment is 
dependent on confi rmation of the type of IBD, 
distribution of disease and associated presenting 
features such as weight loss or short stature. It is 
important to recognise that the condition of IBD 
is life long. It is essential to balance the possible 
effects of immediate treatment against the 
potential long term morbidity of treatment, whilst 
at the same time attempting to bring the disease 
into remission as quickly as possible to reduce 
the potential morbidity associated with on-going 

active disease. Growth failure and pubertal delay 
are common serious complications, unique to 
young children who present with IBD, particu-
larly those with CD1. 

There is consensus among members of the 
European Society of Paediatric Gastroenterology, 
Hepatology and Nutrition (ESPGHAN) working 
group on IBD, that children with suspected IBD 
should undergo an upper gastro-intestinal (GI) 
endoscopy and colonoscopy with intubation 
of terminal ileum with multiple biopsies taken 
from all segments of the upper (oesophagus, 
stomach, duodenum) and lower intestinal tract 
(ileum, caecum, ascending colon, transverse 
colon, descending colon, sigmoid and rectum) 
and diagnosis should be based on tissue histology 
(ESPGHAN. Recommendations for diagnosis 
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of IBD in children; to be published, personal 
communication).

A barium meal and follow through should be 
performed in all children thought to have CD 
to evaluate the involvement of small bowel 
(Figure 1). Distribution of disease is important 
in aiding diagnosis particularly if pathognomic 
histological features are not present. Histological 
CD involving the upper GI tract can be present 
in up to 30% of cases even in the absence of 
upper GI symptoms and thus aid diagnosis2. 
Unlike adults, over 90% of children with UC 
have a pancolitis necessitating full colonoscopy 
for confi rmation3 (Figure 2). IC (approximately, 
10% of cases of IBD) is the term used when 
histological evidence of infl ammatory bowel 
disease localised to the colon is present but it is 
not possible to differentiate histologically between 
CD and UC and radiological evidence does 
not demonstrate involvement of small bowel. 
The majority of these cases behave like UC 
but a few later turn out to be CD. Once 
tissue diagnosis and disease distribution are 
documented, appropriate treatment can be chosen 
in a systematic way. 

Ideally all children with suspected IBD should 
undergo investigation and management in a 
tertiary paediatric gastroenterology unit. The paedi-
atrician in the local hospital should be involved 
as appropriate. Evaluation of treatment success 
depends on symptomatic clinical improvement, 
evidence of appropriate weight and height velocity, 
and biochemical remission, i.e. resolution of 
abnormal blood tests. 

There are few randomised controlled drug trials 
in children for the treatment of IBD and evidence 
for effi cacy of various medications and dosage, 
apart from enteral therapy, is based on adult 
literature only. Many of the medications are not 
licensed for children and do not come in a “child 
friendly” form, i.e. large tablets rather than liquid 
form. Application of medication is therefore 
dependent on the child’s co-operation and the 
parents’ willingness to administer the treatment. 
For instance, left sided colitis may be amenable to 
treatment with enemas but sometimes this may 
not be possible if the child does not co-operate. 

An overall general approach to treatment is 
suggested in Figures 1 and 2 and the text below 
gives detailed information about each treatment. 

Induction of remission 

Enteral feeding         Corticosteroids (reducing course) 
Exclusive Elemental or polymeric    
for 6 weeks (continuous or boluses)     

Maintenance 

Aminosalicylates (choice according to disease distribution) 
+/- supplemetary enteral feeds (30% of total calorie intake) 

Recurrent relapse or treatment resistance 

Second line treatments       Azathioprine or 6 mercaptopurine 

Intolerance or resistance  

Third line treatments   Consider methotrexate (IM, SC, oral) 
or infliximab 

Surgery if localised disease or specific indications 

or

Figure 1 Crohn’s disease treatment fl ow chart.

Diagnosis of disease and disease distribution confirmed by histology following upper GI endoscopy and colonoscopy with 
ileal intubation, barium meal and follow through
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Medication to induce remission

Corticosteroids

Corticosteroids are used extensively as primary 
treatment of active disease in both CD (Figure 1) 
and UC (Figure 2). Toxicity of corticosteroids is a 
signifi cant consideration both in the short term 
(< 6 months) and the long term (> 6 months). 
Serious medical short term side effects include 
immunosuppression and potential increase in the 
risk of infection. In general, this risk does not seem 
to result in signifi cant morbidity. However, young 
children in particular are at risk from varicella 
zoster (VZ, chickenpox) if not previously immune. 
Specifi c instructions need to be addressed in this 
instance and routine VZ serology should be taken 
at the time of diagnosis of IBD to confi rm immune 
status. Courses of steroids may interfere with the 
immunisation schedule. Live vaccines should 
not be given at the time of or close to taking 
steroids and killed vaccines may not be taken up 
as effi ciently whilst taking immunosuppressant 
medications. 

Whilst there are a variety of other side effects 
to consider, the main one that usually bothers 
children, particularly adolescents, are those 

related to Cushingoid appearance such as weight 
gain, puffy cheeks, striae and acne. This can lead 
to non-compliance. Long term effects of steroid 
treatment are growth retardation, bone deminer-
alisation and adrenal suppression. However, 
growth retardation can result from underlying 
uncontrolled IBD. It is not usually a major side 
effect of steroid treatment in the acute stage if 
the disease is brought into remission and the 
dose of steroids is reduced quickly. However, 
although steroid therapy leads to symptomatic 
relief and biochemical improvement there may 
be no concomitant endoscopic resolution in most 
patients4. Approximately, 20-36% patients with 
Crohns disease become steroid dependent and 
20% are steroid resistant5. The toxicity of steroids 
restricts their use as maintenance therapy, 
although alternate day therapy if disease is in 
remission and dietary intake is adequate may not 
impair linear growth6-9. Children with CD seem 
more at risk from osteoporosis than those with 
UC10. Treatment with steroids at a young age 
may negatively infl uence future bone mass as an 
adult, because most of the bone loss occurs within 
the fi rst 3 months of steroid use11, although 
at this point some of the bone mass loss might 
be reversible with discontinuation of steroid 
treatment. However, cumulative steroid dose is 

Induction of remission 

    Corticosteroids     

Maintenance 

       Aminosalicylates 

Recurrent relapse or treatment resistance 

Second line treatments  Azathioprine or 6 mercaptopurine  

Specific Conditions 

Acute toxic megacolon  Surgery (consider cyclosporin) 
Resistance to medical therapy   

Left sided/ distal colitis (UC)  Oral aminosalicylates +/- 
Local treatment ie enemas (steroid or 
aminosalicylates) 

Figure 2 Ulcerative colitis treatment fl ow chart.

Diagnosis of disease and disease distribution confirmed by histology following upper GI endoscopy and colonoscopy
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a signifi cant predictor of reduced bone mass in 
children with IBD12,13. Those children with CD 
who used steroid treatment around the time of 
puberty have been shown to achieve lower adult 
height compared to those who did not14. At least 
15% of children with IBD have decreased bone 
mineral density because of underlying active 
infl ammation. 

Remission is induced using prednisolone (2 mg/
kg/day, maximum 60 mg/day). It is important 
that enough steroid therapy is used to suppress 
disease activity rapidly as ineffective lower doses 
may prolong the course of therapy and hence 
increase the risk of side effects. Remission rates 
following treatment with steroids are similar 
to those following treatment with enteral 
nutrition15-18. There is wide variation in how the 
dose of steroid treatment is reduced and the rate 
of reduction will depend on response of individual 
patients. Decrease in steroid dose is possible with 
continued clinical and biochemical remission. 

If a prolonged course of prednisolone is necessary, 
alternate day therapy may be preferable as it is 
considered to have less long term side effects. 
However, there is no published evidence that 
alternate day prednisolone prevents relapse 
of disease, although in UC low dose steroid 
maintenance may maintain remission. With the 
addition of a second line agent it may be possible 
to reduce steroid therapy without alternate day 
tapering19. Initial intravenous administration of 
methylprednisolone may be necessary in those 
with severe CD or UC before changing to an oral 
preparation. 

In view of the high morbidity related to the use 
of systemic steroids, new steroid formulations such 
as oral budesonide have been used. Budesonide 
is designed to be released in the terminal ileum 
and right colon and thus should only be used in 
CD where the disease activity is confi ned to these 
areas. Two multi-centre randomised controlled 
trials of budesonide vs oral prednisolone in children 
with active CD confi ned to ileo-caecal region or 
ascending colon have been performed20,21. Both 
trials confi rmed that budesonide was as effective 
as oral prednisolone (remission rate 47–55% vs 
50–75%). Side effects of steroids including adrenal 
suppression were fewer in the children receiving 
oral budesonide. There is no evidence for the use 
of budesonide in the treatment of UC. 

Enteral nutrition

There are many benefi ts in considering enteral 
nutrition as fi rst line treatment in children with 
acute CD. Children presenting with symptoms of 
CD for the fi rst time or in relapse have invariably 

lost weight. Weight loss, delayed puberty and 
growth failure are common in children with 
CD3,22,23. This is usually because of chronic 
malnutrition (secondary to reduced intake) 
and persistent infl ammation. Micronutrient 
defi ciencies are also common which may favour 
disease perpetuation because of impairment of 
tissue repair mechanisms24. 

Nutritional supplementation has been demon-
strated to restore altered body composition 
and reverse linear growth arrest25-27. Studies in 
children demonstrate that elemental feed not 
only restores weight loss and growth failure but 
induces biochemical and histological remission 
in CD15. Elemental diet was originally developed 
as part of the United States space programme to 
minimise bowel actions in orbit. Elemental diet 
consists of polypepetides (broken down proteins) 
and is generally formula derived, being suffi ciently 
high in calories and balance with regards to daily 
mineral and vitamin requirements to sustain good 
weight gain when used exclusively with no solid 
food intake. It is not entirely clear how elemental 
feeds induce remission but proposed mechanisms 
are improvement of general condition, decreased 
gut motility, reduction of antigenic load and 
changes in bowel fl ora28. 

The other advantage of nutritional therapy 
compared to treatment with corticosteroids to 
induce remission is one of reduced morbidity or 
side effects of the corticosteroids such as osteopenia, 
short stature and Cushingoid features29,30. 
Randomised controlled trials have consist-
ently shown that elemental diets achieve similar 
remission rates to corticosteroids31,32. Meta-analysis 
confi rmed remission rates of approximately 80%, 
(range 50–92%) in both children and adults33. 
Initially, elemental diet (such as Elemental E028; 
Scientifi c Hospital Supplies, UK) was thought to 
be the best form of enteral feeding34 but polymeric 
diet, such as Modulen IBD, when used exclusively 
also induces remission in active CD35,36. 

Controlled studies of elemental versus polymeric 
diets have not been performed but meta-analysis 
found no difference in effi cacy. In fi ve randomised 
clinical trials comprising of 147 children with 
CD, enteral therapy was as effective as corticos-
teroids at inducing remission RR = 0.95 (85% 
CI 0.67 – 1.34)37. Some paediatric studies have 
suggested that Crohn’s colitis is refractory to 
treatment with elemental diet15,38 and those that 
responded best had CD of the small bowel. Other 
studies have shown no difference in remission 
rates when using enteral feeding for either large 
or small bowel disease16,17. Meta-analysis found 
no signifi cant difference. 
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Exclusive “feed” therapy is generally continued for 
a period of 6 weeks. Following this standard food 
can be re-started. Practices vary between hospitals 
from regrading, i.e. staged re-introduction of 
various food types such as dairy products, to no 
regrading but there is no substantive paediatric 
evidence for either practice. There is adult data 
showing that long chain triglycerides reduce the 
effi cacy of enteral feeds in patients with active 
CD39. There may be a role for long term home 
maintenance treatment with supplemental 
overnight feeding. Patients receiving this appear to 
remain in remission for longer40-42.

Exclusive enteral treatment is not used for the 
induction of remission of UC but has a general 
role in nutritional support in those children who 
are malnourished.

Parenteral nutrition

Parenteral nutrition in children is generally 
reserved for patients who are severely ill, e.g. 
suspicion of toxic megacolon, children unable to 
tolerate suffi cient quantities of enteral supple-
mentation or pre-operatively where enteral 
nutrition is not possible1.

Treatment of left sided / distal colitis

Left sided/distal colitis is usually associated with 
UC, although it can occasionally be seen as part 
of the spectrum of CD. Unlike adults, left sided 
colitis is uncommon in children (<10% of UC 
cases)3 and guidance for treatment is extrapo-
lated from adult experience. In adults with distal 
UC or left sided colitis extending to the splenic 
fl exure, topical aminosalicylates (e.g. Asacol foam 
enema®) in combination with oral aminosali-
cylates are considered fi rst line treatment. Topical 
corticosteroids are thought to be less effective 
and are considered second line treatment for 
patients intolerant of topical aminosalicylates43. 
In children there is little evidence based medicine 
with regards to the treatment of left sided colitis 
but anecdotally predfoam enemas are generally 
more likely to be effective and easier to administer 
for the child and their parents than other forms 
of enemas. However, in many cases, a course of 
oral steroids is necessary to bring the disease into 
remission.

Medication to maintain remission

Aminosalicylates 

These have anti-infl ammatory effects and are 
fi rst line drugs in adults with IBD. However, as 
lone treatments, they are insuffi cient to induce 
remission in acute disease in the vast majority of 

children. They are used as regular daily medication 
to maintain remission. They have a direct effect 
locally on the mucosa rather than through 
systemic absorption. Sulphasalazine (Salzopyrin®) 
was the fi rst aminosalicylate to be used in IBD. 
The active moiety is the 5-amino salicylate44. 
However, sulphasalazine is accompanied by a 
relatively high incidence of side effects (10–45%) 
in adults45. Nausea, dyspepsia, myalgia, arthralgia 
and headache are common, and usually attributed 
to the sulfapyridine moiety. Photosensitivity 
reaction and reversible sperm abnormalities can 
occur46,47. 

Hence, various new aminosalicylates based on 
the 5-amino moiety, known as “5-ASAs” or 
mesalazines were developed and designed to 
target different segments of the bowel via various 
controlled release formats such as pH48. Thus, 
when choosing an aminosalicylate it is important 
to consider the area of the bowel that needs to 
be targeted. It is one of the few times that the 
appropriate propriety named aminosalicylate is 
prescribed because of the different modes of action 
(Table 1). The format of the aminosalicylate is 
also a consideration in children. Sulphasalazine is 
the only product available as a liquid preparation, 
although not particularly palatable. Pentasa® 
tablets are large but dispersible in water, although 
not soluble. 

It has been reported that children seem to tolerate 
mesalazines better than sulphasalazine49,50. 
Compared to literature available from adult studies 
there are only two paediatric trials reporting effi cacy 
of mesalazine treatment, and both of these studies 
had small numbers49,51. Adult data supports the use 
of mesalazine in the induction and maintenance 
of remission in UC but has documented minimal 
effect in CD52-55. It is unusual to be able to induce 
remission in children with UC with mesalazine 
alone (50–100 mg/kg/day). This may be partly due 
to the fact that most children have a pancolitis but 
also because pharmacokinetic studies have not 
been performed in children and the appropriate 
dose may be higher. Mesalazine has been shown 
to perhaps have a role in maintaining remission in 

Table 1 Sites of delivery of different aminosalicylates

Drug Release mechanism Site of delivery

Sulphasalzine/ Bacterial cleavage Colon
Salazopyrin®

Mesalazine
Asacol® pH > 7 Colon +/- terminal ileum
Salofalk® pH > 6 Colon + ileum
Pentasa® Time-dependent Colon + ileum + jejunum

Olsalazine  Bacterial cleavage Colon
(Dipentum)®

Balsalazide  Bacterial cleavage Colon
(Colazide)®
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Crohn’s ileitis or after surgically induced remission 
of isolated small bowel disease56-58. Appropriate 
doses in children are not known and one can only 
extrapolate from experience in adults. The overall 
trend is to use doses between 50 and 100 mg/kg/
day in children50,51. 

Second line immunosuppressive 
treatments

Azathioprine or 6 mercaptopurine (thiopurines)

Azathioprine and 6 mercaptopurine (MP) are 
interchangeable but the former is preferred in 
Europe, whereas 6 MP is more commonly used in 
North America. They are the most commonly used 
second line immunomodulators in IBD. Purine 
anti-metabolites inhibit ribonucleotide synthesis, 
but the mechanism of immunomodulation is 
by inducing T cell apoptosis by modulating cell 
signalling. Azathioprine is rapidly absorbed and 
converted into 6 MP which then undergoes 
rapid intracellular transformation into the active 
metabolite 6-thioguanine. 

A second pathway mediated by the enzyme 
thiopurine methyl transferase (TPMT) infl uences 
the metabolism of 6 MP to produce 6-methylmer-
captopurine rather than 6-thioguanine. Difference 
in activity of TPMT enzyme may explain why 
some patients are predisposed to azathiopurine/
6 MP induced cytotoxicity whereas others are 
refractory to therapy. However, evidence that 
TPMT activity predicts side effects is limited and 
there is no agreement as to whether TPMT levels 
should be measured as routine prior to starting 
either medication45,59. 

Both agents have a slow onset of action (minimum 
3–4 months) and need to be used in combination 
with other fi rst line therapies such as cortico-
steroids or nutritional therapy to achieve acute 
control of active disease. The main indication for 
use is as a steroid sparing agent primarily in those 
who are resistant to or dependent on cortico-
steroids in both UC and CD. The dose of azathio-
prine is 2–3 mg/kg/day (single dose) and for 6 MP 
is 1–1.5 mg/kg/day (single dose). 

Approximately 70% of children with CD were 
able to discontinue corticosteroids within 6 
months of starting azathioprine59,60. In one 
randomised multicentre, placebo controlled trial 
with 6 MP conducted over 18 months, relapse 
in children receiving 6 MP was considerably 
less (6%) compared to controls on placebo 
(47%). The overall long term remission rate (at 
18 months) was 89% (6 MP) vs 39% (placebo). 
In addition, none of the children receiving 6 MP 
became steroid dependent, compared with 50% 

of controls61. It also has a role in post-operative 
prophylaxis of complex (fi stulating or extensive) 
CD54 and perianal CD62. 

Duration of treatment in both CD and UC should 
be over years as relapse is common if treatment is 
stopped within the fi rst year. In general, patients 
in remission are reassessed endoscopically and 
histologically for disease activity after 4 years, 
with a view to discontinuation of treatment. 

Clearly, safety of these immunosupressant drugs 
in children is of great concern. The main concern 
is of bone marrow suppression. This occurs in 
2–5% of patients and is often an idiosyncratic 
reaction (irrespective of TPMT levels)63,64 occurring 
anywhere between 2 weeks and 11 years. Patients 
are advised to have a full blood count (FBC) 
checked weekly for the fi rst 6 weeks and 2–3 
monthly thereafter. It is important, however, to 
stress that if the patient feels unwell at any time a 
FBC should be checked. In addition, monitoring of 
FBC is helpful in adjusting the dose, as a degree of 
lymphopenia is desired. 

Frequently, nausea and headache occur within the 
fi rst month of treatment, which may necessitate 
dose reduction and gradual increase. In one study 
of 95 children, side effects were seen in 28% and 
azathioprine or 6 MP had to be discontinued in 
18% of cases because of persisting intolerance. 
Pancreatitis (3–15%)65 and hepatitis15 can also 
occur and should be considered, particularly if 
symptoms of abdominal pain develop66. Concern 
with regards to development of malignancy in 
children on long term therapy is unknown but not 
supported by current literature67-71 and the benefi ts 
of treatment are likely to outweigh the risks. 

Some physicians have suggested that use of 
azathioprine/6 MP should be considered as part 
of the initial phase of treatment in CD because 
of its potential steroid sparing benefi ts but this 
remains controversial in view of the rare but 
signifi cant side effects. Unfortunately, there 
appears to be no prognostic indicators that help 
identify which children would benefi t. However, 
early use should be considered in those children 
where steroid tapering proves diffi cult or in those 
with recurrent early relapse, thus reducing the 
signifi cant morbidity associated with prolonged 
steroid treatment.

Methotrexate

Experience with methotrexate (MTX) in children 
with IBD is limited, although it has been used 
for some time in the treatment of juvenile 
rheumatoid arthritis (JCA). Consideration of 
potential side effects including liver fi brosis in 
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particular, is of concern although this appears 
less of a problem than initially thought72-76. 
In comparison to treatment in JCA, intramuscular 
or subcutaneous administration of MTX rather 
than oral treatment is thought to be more benefi cial 
in CD especially in those with small bowel CD, in 
whom absorption of MTX is variable. 

The most common side effects are gastrointes-
tinal such as nausea, stomatitis and diarrhoea 
(7%). Headaches, dizziness, fatigue (16%) and 
mood alterations may occur77. Many of these 
side effects can be reduced by supplemental folic 
acid therapy. Pulmonary toxicity, primarily inter-
stitial pneumonitis may also occur irrespective of 
duration of treatment or dose of MTX. 

MTX is indicated in adults for the treatment of 
active or relapsing CD refractory to or intolerant of 
azathioprine or 6 MP72,78,79 and has been demon-
strated to be effective in inducing remission in 
active CD. It has a steroid sparing role in CD but 
has no benefi t in patients with UC. Treatment in 
children should be considered in similar circum-
stances, i.e. where conventional therapy has failed 
or in those children who are suffering signifi cant 
morbidity from other therapies. There is increasing 
evidence documenting the effi cacy and safety of 
weekly MTX in the induction of remission and 
maintenance of remission in children with CD80,81. 
Careful monitoring of FBC (myelotoxicity) and 
liver function tests is required. Surveillance liver 
biopsy is not indicated73. Unlike azathioprine, 
MTX is teratogenic.

Cyclosporin

Cyclosporin, an immunosuppressive agent 
initially developed as an anti-rejection medication 
following transplantation, is an inhibitor of 
calcineurin, preventing clonal expansion of 
T-cell subsets. In UC, high dose intravenous 
cyclosporin has been shown in a single randomised 
controlled trial to be effective for induction of 
remission in patients with severe colitis82. Several 
non-controlled trials in children with severe acute 
refractory UC have demonstrated clinical remission 
in up to 80% of cases when cyclosporin was added 
to high dose steroids83-85. However, when used in 
high doses concern exists with regard to toxicity of 
cyclosporin such as acute and chronic renal disease, 
neurotoxicity (convulsions) and opportunistic 
infections, particularly if used in combination with 
corticosteroids and azathioprine. Hypertrichosis 
and paraesthesia are minor side effects, which 
generally respond to dose reduction. 

Because of the risk of developing the above 
side effects, continuation of cyclosporin beyond 
6 months is not encouraged and it should be 

used as a bridge to azathioprine/6 MP therapy. 
In addition, it seems that although the initial 
response is high and fast (within 2–3 weeks), 
withdrawal of the drug frequently leads to relapse 
and thus only serves to delay colectomy in this 
group of severe UC patients82,85. However, this 
delay may be extremely useful and may avoid 
the need for emergency colectomy giving time 
for the child and family to come to terms psycho-
logically with the illness and any future surgery86. 
A meta-analysis of trials in adults showed no 
benefi t of cyclosporin in CD87-89. However, closure 
of refractory fi stulas in patients with CD, may 
respond to intravenous or high dose (> 5 mg/kg/
day) oral cyclosporin with sustained closure in 
55% patients90,91. 

Anti-tumour necrosis factor α antibody (infl iximab)

Infl iximab is a chimeric anti-tumour necrosis factor 
(TNF) monoclonal antibody with potent anti-
infl ammatory effects. Numerous controlled trials 
in adults have demonstrated effi cacy of infl iximab 
in both active and fi stulating CD92-96. Maintenance 
of remission can be achieved by regular infusions 
every 8 weeks94. Studies in children have been 
performed, (although none have been controlled 
trials and numbers are small) which confi rm 
effi cacy of infl iximab in inducing remission in active 
CD and maintenance of remission97-99. A dose of 
5 mg/kg was found to be the most effective97. 
One study showed that in children with refractory 
CD of short duration (< 2 years) the clinical 
response to one infusion of infl iximab lasted longer 
than in children with “late” CD100. 

However, in view of limited information on 
possible long term effects of infl iximab such 
as development of lymphoma, the routine use 
of infl iximab cannot be justifi ed. The National 
Institute of Clinical Excellence (NICE) (www.
nice.org.uk) has produced guidelines for the 
use of infl iximab in adults. Its recommended 
use is limited to patients with severe active CD 
refractory to or intolerance of steroids and other 
immunosuppression in whom surgical treatment 
is not appropriate. Sepsis is of major concern 
and active sepsis, for example an abscess, is an 
absolute contra-indication for use. In adults, 
the reactivation or development of tuberculosis 
has been reported and all patients should be 
screened for tuberculosis prior to treatment. 
Infl iximab treatment in children must only be 
embarked upon under specialist guidance and 
supervision. Careful documentation of effi cacy, 
side effects and long term follow up in children is 
essential. 

There is increasing evidence that patients receiving 
recurrent infusions of infl iximab are likely to 
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become refractory to treatment. All patients 
should receive an immunomodulator (azathio-
prine, 6 MP, methotrexate) if tolerated as these 
probably extend the interval between infusions 
and reduce the development of antibodies to 
infl iximab92. Preliminary reports of infl iximab use 
in adults and children with moderate to severe 
steroid refractory UC have been encouraging 
but have not led to routine recommendation for 
consideration of treatment in UC as in CD101,102.

Surgical treatment

Ulcerative colitis

In children, surgery is indicated for those who do 
not respond to medical treatment, either because 
of development of acute severe toxic megacolon, 
chronic steroid resistance or steroid dependent 
disease non-responsive to azathioprine or 6 MP. 
Total colectomy is curative. However, there is 
associated morbidity and mortality, especially in 
those who are acutely unwell and not in good 
nutritional status. The decision to operate should 
be made jointly by a paediatric gastroenterologist 
and a paediatric surgeon. 

Surgery in children commonly involves formation 
of a temporary ileostomy with rectal mucosectomy 
followed by endorectal ileoanal pull-through and 
anastomosis performed as a two stage process. 
Children who undergo surgery adapt to having 
an ileostomy well, particularly as frequently they 
improve from a disease point of view. The second 
stage is performed as an elective procedure at 
least 3 months later. Post-operatively, it is not 
unusual for them to experience an increase 
in bowel movements as the small bowel takes 
time to adapt. In some, usually older children, 
a pouch is formed by creation of a distal ileal 
reservoir usually in a J shape. This is thought to 
help with post-operative continence, although 
infl ammation of the pouch or “pouchitis” is a 
cumulative risk of up to 45% over a 10 year 
period103. The aetiology of pouchitis is unknown 
but various treatments such as metronidazole, 
mesalazine enemas, oral or topical corticosteroids, 
short chain fatty acid enemas or VSL#3 probiotic 
therapy may be helpful, although some cases can 
be quite resistant and diffi cult to treat. 

Most studies have shown an increasing cancer 
incidence with time in patients with long 
standing, uncontrolled UC (approximately 10% 
greater incidence than the general population 
at 10 years)104. Thus, in adults, long standing 
disease or epithelial dysplasia of rectal and colonic 
mucosa is an indication for elective colectomy. 
Some children presenting with UC at a young 
age < 5years3 will therefore only be in teenagers 

10 years later. The role of colonoscopy surveillance 
for this group of people needs to be considered.

Crohn’s disease

Unlike UC, in which disease activity is limited to 
the colon and surgery is curative, no defi nitive 
surgery exists for CD. Poor healing, post-
operative complications and risk of recurrence 
of CD elsewhere mean that careful consideration 
for surgery is needed. Indication for surgery is 
reserved for acute and chronic complications of 
CD refractory to medical or nutritional therapy. 
Specifi c indications for surgery include intestinal 
obstruction, fi stula, abscess, uncontrolled severe 
haemorrhage, toxic megacolon and perforation. 

In children growth failure due to medically 
refractory, active localised disease of the 
terminal ileum or colon may be an indication 
for surgery105,106. Resection should be conserv-
ative and limited to macroscopic disease. CD will 
almost inevitably recur post surgery if patients are 
followed for long enough, just as with medical 
relapses. Approximately 50% of patients may 
require further surgery at 10 years. Additional 
post-operative medical therapy with mesalazine 
may delay recurrence, although the effect is 
thought to be minimal and remains contro-
versial58,107. Azathioprine may have a better effect 
but the risk of potential side effects needs to be 
balanced. Thus prophylaxis post surgery remains 
controversial and further studies are needed.

Other treatments

Antibiotics

The effect of antibiotics in the treatment of IBD 
is thought to be by altering the bacterial fl ora in 
the intestine, which is considered to play a role 
in the pathogenesis of infl ammation108. The most 
frequently used antibiotic is metronidazole in the 
treatment of CD109,110, although no controlled 
trials have been performed in children. In an 
open labelled study in children with perianal CD, 
improvement in disease control was seen during 
the 6 months of treatment but approximately 
50% relapsed within one month of stopping 
treatment111. Metronidazole has been shown 
to be helpful in induction and maintenance of 
remission in pouchitis in adults112. However, side 
effects, in particular severe nausea, are common. 
Peripheral neuropathy is associated with long 
term use of metronidazole (> 6 months) and 
may not be reversible despite discontinuation 
of medication113. Wide spectrum intravenous 
antibiotics form part of the treatment of patients 
with severe acute colitis (fulminant colitis or toxic 
megacolon). 



Paediatric and Perinatal Drug Therapy, 2005; 6 (3)

165

Probiotics

Probiotics are live micro-organisms that confer a 
health benefi t by altering the indigenous bacterial 
microfl ora. They may do this is a number of ways; 
by altering the actual gut microfl ora by competitive 
interaction with indigenous population of 
bacteria, production of antimicrobial metabolites, 
or modulation of the local immune response to 
enteric bacteria114. Many children and parents are 
very keen to pursue this line of treatment rather 
than more conventional therapy. However, 
their effi cacy in treatment or maintenance of 
remission in IBD is uncertain, although few 
studies have suggested clinical improvement in 
children with mild CD115,116. Two recent studies 
showed probiotic VSL#3 therapy to be effective in 
the treatment and prevention of pouchitis117,118. 
In summary, research into the role of probiotics 
and the treatment of IBD is of increasing interest 
but as yet still ill defi ned, although they may 
be useful as adjunctive therapy in maintaining 
disease remission.

Conclusions

IBD in children is a chronic condition with 739 
new cases in the UK per year (incidence of 
5.2/100,000) and variable morbidity. Prompt 
and accurate diagnosis together with appropriate 
treatment will help in minimising short and 
long term effects of both disease and treatments. 
Optimal management usually requires a 
combination of nutritional and psychological 
support, medical treatment and appropriate 
surgical management where necessary. In CD 
there is considerable evidence that enteral therapy 
(elemental or polymeric) should be considered 
over corticosteroids as fi rst line treatment, 
following which maintenance therapy should 
be introduced. Early introduction of second line 
immunosuppressives such as azathiopurine or 
6 MP should be added, in order to reduce 
morbidity associated with prolonged courses of 
corticosteroids. Ongoing treatment depends on 
clinical response to medications but alternative 
third line treatments or surgery may be indicated. 

The mainstay of treatment in children with UC 
is corticosteroids. Remission is generally induced 
by steroid treatment followed by maintenance 
therapy with an aminosalicylate. As above early 
introduction of second line immunosuppressives 
should be considered. Surgery is curative in UC 
but because of signifi cant morbidity and mortality 
should be reserved for children who present with 
acute, severe colitis resistant to medical treatment 
or those with medically resistant chronic disease 
at risk of signifi cant morbidity of treatment.

The aim of treatment is to minimise morbidity of 
disease whilst controlling exacerbations of disease 
and supporting the child and family in achieving 
as normal a life as possible. In children, additional 
challenges are to achieve optimal growth and 
pubertal development whilst preventing long 
term side effects of treatment. The child with IBD 
has to come to terms with living with the effects 
of having a chronic disease. Amongst many, these 
include missing school because of recurrent illness 
or frequent hospital visits, embarrassing symptoms, 
altered physical appearance and dealing with 
unpleasant investigations and treatments. Hence, 
management and treatment options for each child 
are decided on an individual basis. The shortage of 
controlled clinical trials means that doses and drug 
regimes are based on extrapolation of knowledge 
from adult experience. Further studies including 
the development of new drugs to treat IBD in 
children need to be considered. Involvement of 
the child and family in decisions about treatment 
is important and likely to improve compliance. For 
these specifi c reasons, the child with IBD needs to 
be under the care of an experienced multidisci-
plinary paediatric gastroenterology team, which 
includes a paediatric dietician, paediatric IBD 
nurse specialist, psychologist, paediatric gastroen-
terologist and a paediatric surgeon with a special 
interest in GI surgery. It is important that shared 
care arrangements are established with the local 
paediatrician to ensure that the child and family 
receive optimal management with the least incon-
venience.
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