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 Guidelines for the treatment of Crohn ’ s disease in children  
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  Abstract   This paper shows guidelines for the treatment of Crohn ’ s disease in children by the Working Group of the 
Japanese Society for Pediatric Gastroenterology, Hepatology and Nutrition (Chair: Yuichiro Yamashiro) and 
the Japanese Society for Pediatric Infl ammatory Bowel Disease (Chair: Akio Kobayashi). The points in which 
these guidelines differ from those for adult patients are as follows. (i) Total enteral nutrition in the form of an 
elemental formula is indicated as primary therapy for children with Crohn ’ s disease at onset as well as the active 
stage. Oral mesalazine is used together. (ii) Total parenteral nutrition (TPN) with oral mesalazine is required 
for children with serious illness. The use of a corticosteroid should be withheld for at least 1   week after TPN 
has been started. (iii) When TPN is not considered to be effective, additional corticosteroid is used. Full doses 
of corticosteroid should be used for at least 2   weeks after clinical improvement has been achieved, and then the 
dose of the corticosteroid should be tapered carefully. (iv) When surgery is indicated in pediatric patients with 
stricture or fi stula formation and complicated by persistent growth failure despite medical therapy, the optimum 
time for surgery is thought to be before epiphyseal plates have been closed.   
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   The incidence of Crohn ’ s disease in children has been increas-
ing in recent years in Japan, and the age of onset has become 
younger. For diagnostic standards, the best current reference is 
in the amendment guidelines for the diagnosis of Crohn ’ s dis-
ease in the 1995 Annual Report of the Research Committee of 
Infl ammatory Bowel Disease by the working group for the 
Ministry of Health and Welfare of Japan.  1   However, the diag-
nosis of Crohn ’ s disease in children may be diffi cult owing to 
initial extra-abdominal symptoms, such as anorexia, weight 
loss, growth failure, fever or iron defi ciency anemia, that do 
not suggest infl ammatory bowel disease. 

 In children, the main involved site of Crohn ’ s disease is the 
ileum with or without colon, and 5 – 20% of cases in children 
involve colitis exclusively.  2   Pediatric patients with small bowel 
disease are likely to have chronic malnutrition and growth 
failure at the time of diagnosis (25 ~ 30% of cases).  3   Since 

adverse effects of corticosteroid treatment such as demineral-
ization and growth retardation are a particular drawback to its 
use, long-term corticosteroid use must be avoided as much as 
possible, especially in childhood. 

 In Japan, the amendment guidelines for the treatment of 
Crohn ’ s disease in the 2002 Annual Report of the Research 
Committee of Infl ammatory Bowel Disease by the working 
group for the Ministry of Health and Welfare of Japan  4   were 
published for adults. There is a need for guidelines for treat-
ment of Crohn ’ s disease in children with a focus on normal 
growth and pubertal development as well as induction of 
remission of disease activity, maintenance of remission, and 
prevention of relapse. Recent clinical experience of treatment 
with infl iximab has suggested that infl iximab is effective for 
improving symptoms and for achieving corticosteroid inde-
pendence in pediatric patients. Although published clinical 
data for the pediatric population are limited, there is a need to 
specify the criteria for use of infl ixmab in guidelines for the 
treatment of Crohn ’ s disease in children. The Japanese Society 
for Pediatric Gastroenterology, Hepatology and Nutrition and 
The Japanese Society for Pediatric Infl ammatory Bowel 
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         Fig.   1     (a) Total elemental diets are to be started from a low concentration of 0.5   kcal/mL and increased gradually up to 0.75   kcal/mL and 
fi nally up to 1   kcal/mL, because diarrhea might be induced due to hyperosmolarity. The caloric intake (50 – 60   kcal/day) required to permit 
catch-up growth should be estimated according to the child ’ s ideal weight for age, rather than actual weight. Elemental diets are taken 
orally mixed with fruit, cocoa or coffee fl avor mix or in a fruit fl avor jelly, which most children can tolerate. Administration via the 
nasogastric route nocturnally might be tolerable for older children who do not like to take the elemental diet orally. Intravenous lipid emul-
sions are required as sources of essential fatty acids (5 ~ 10   mL/kg per day of 20% lipid emulsions). Supplementation of vitamins and trace 
minerals should also be considered.  
 (b) Mesalazine (40 ~ 60 mg/kg per day, maximum 3g/body per day) or salazosulfapyridine (60 ~ 100 mg/kg per day, maximum 4g/body per 
day) is given for induction as well as maintenance therapy. 
 (c) Patients with serious illness are defi ned as those: 1) who have evidence of severe intestinal obstruction and can not tolerate oral feeding; 
2) who have persistent intestinal bleeding; 3) who have severe perianal disease or are complicated by fi stula(s) or abscess; 4) who are 
severely undernourished; or 5) who have persistent diarrhea (over six times a day). 
 (d) Total parenteral nutrition (TPN) is indicated for patients with serious illness and should be given for at least 4   weeks. Intravenous lipid 
emulsions and supplementation of vitamins or trace minerals are required. 
 (e) Patients with high fever and presenting with high infl ammatory activity on laboratory data should be evaluated via ultrasound or com-
puted tomography to exclude the possibility of abscess. Broad-spectrum antibiotics are used for treatment of an abscess. Metronidazole 
and ciprofl oxacin are the antibiotics most often used to treat perianal disease or a fi stula. 
 (f) Corticosteroids are indicated for patients who have not responded to TPN in 1   week or who have extraintestinal organ disease. 
Full doses of corticosteroid should be used for at least 2   weeks after clinical improvement has been achieved, and then the dose of the 
corticosteroid should be tapered carefully. Generally, doses are tapered by 10   mg/2   weeks until 20   mg/day and by 5   mg/2weeks until 
 discontinuation. 
 (g) Azathioprine and 6-mercaptopurine are indicated for patients who are resistant to or dependent on corticosteroids. The mean time 
response for oral azathioprine or 6-mercaptopurine in active Crohn ’ s disease is 3 – 4   months. The main adverse effects are bone marrow 
suppression, liver dysfunction and pancreatitis. 
 (h) Surgery is indicated for patients with a fi brotic stricture who have not responded to endoscopic balloon dilatation. Surgery is also indi-
cated for patients with other intestinal complications who have not responded to TPN or for patients with recurrence soon after discon-
tinuation of TPN. 
 (i) Infl iximab is indicated for patients with severe disease who have not responded to conventional medical treatment and for patients with 
symptomatic enterocutaneous and perianal fi stula. Adverse reactions are as follows: 1) Acute infusion reactions can occur during the initial 
infusion; 2) Delayed hypersensitive reactions can occur 3 – 12   days after infl iximab reinfusion; 3) Human antichimeric antibody can be 
formed because infl iximab is an immunoglobulin monoclonal chimeric antibody to tumor necrosis factor- � . The concurrent use of immuno-
modulatory therapy has been shown to prevent human antichimeric antibody formation; 4) New antinuclear antibodies and new antidouble-
stranded DNA antibodies have been reported to develop. Some patients developed clinical evidence of drug-induced lupus manifested by 
a butterfl y rash and polyarthralgias in conjugation with a positive anti-nuclear antibody; 5) Serious infections, including tuberculosis, 
histoplasmosis, listeriosis and pneumocyctis carini pneumonia, have been observed. Patients are recommended to undergo purifi ed protein 
derivative skin testing and chest X-ray before infl iximab therapy.  
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 Disease have organized a working group to establish guide-
lines for the treatment of Crohn ’ s disease in children (       Fig.   1 ).  

  Treatment of Crohn ’ s disease in children 

  Principles of treatment 

 The objective of treatment for Crohn ’ s disease in children is to 
induce remission of disease activity, maintain remission and 
prevent relapse as well as achieve normal growth and pubertal 
development.  

  Treatment plan 

  Acute phase of mild-moderate disease 

 Generally, total elemental diets  5   are the primary treatment in 
the acute phase to induce remission, especially for children 
with Crohn ’ s disease. Proposed mechanisms of action are im-
provement of general condition, decreased gut motility, reduc-
tion of antigenic load and changes in bowel fl ora. Mean 
remission rates after enteral elemental nutrition are approxi-
mately 85%. An oral aminosalicylate (mesalazine or salazosul-
fapyridin) is given concomitantly. For rectal disease, mesalazine 
and corticosteroids (betamethasone sodium phosphate or pred-
nislone) are commercially available as retention enemas.  

  Acute phase of moderate-severe disease 

 The use of total parenteral nutrition (TPN)  5   is considered when 
total elemental diets are ineffective. TPN is also indicated in 
selected patients whose disease is severe. The use of a cortico-
steroid should be withheld for at least 1   week after TPN has 
been started. A relatively large percentage of patients respond 
to TPN in combination with aminosalicylate because of com-
plete bowel rest and nutritional benefi ts. 

 When TPN is not effective, patients with severe presenta-
tion are treated with a corticosteroid  5   after confi rmation of no 
infection or abscess. Infection or abscess requires appropriate 
antibiotic therapy  5   with or without drainage. Full doses of 
prednisolone are to be given until 2   weeks after the symptoms 
have been resolved, and then doses are tapered. Corticosteroid 
therapy causes obvious symptomatic relief, but endoscopic 
improvement is not achieved concomitantly. 

 Nearly half of patients treated acutely with steroids will 
become  ‘ steroid-dependent ’  or  ‘ steroid-resistant ’  after the 
acute course. Azathioprine and 6-mercaptopurine  5   have been 
effective in allowing reduction in steroid doses in patients with 
steroid dependence. 

 A novel strategy to treat Crohn ’ s disease is offered by inf-
liximab, a chimeric monoclonal anti-tumor necrosis factor

 �  antibody. Infl iximab can be used for patients with severe 
Crohn ’ s disease who have not responded to conventional 
medical treatment mentioned above and for those with fi stu-
lizing lesions. However, there are many unresolved issues 
regarding adverse reactions, complications and safety in the 
long term.  

  Surgical indications   5   

 Although surgery is not a radical therapy for Crohn ’ s disease, 
it is indicated to treat complications or refractory disease to 
raise the quality of life. Surgical intervention is required in the 
setting of massive hemorrhage, perforation, persisting or re-
current obstruction, or unresponsive fulminant disease or toxic 
megacolon. However, the most common indications for sur-
gery are refractory disease such as abscess or fi stula formation 
despite medical therapy and medication side-effects (cortico-
steroid dependence). Pediatric patients with growth failure who 
fail to improve with intensive medical management should be 
considered as surgical candidates. Surgical intervention might 
promote linear growth when it is done before the epiphyseal 
plates have been closed. The incidence of perianal suppuration 
in children is high, and incision and drainage (seton drainage) 
are required.  

  Therapy in the remission stage to prevent relapse 

 Remission is defi ned according to clinical symptoms, labora-
tory data and endoscopic appearance. In children, the 
Pediatric Crohn ’ s Disease Activity Index,  6   which includes 
evaluation of longitudinal growth, refl ects disease activity. 
Longitudinal growth or pubertal development should also be 
evaluated during the course of the disease, because impair-
ment of longitu dinal growth is a sensitive marker of persist-
ent infl ammatory activity. It is noteworthy that although 
infl ammatory disease may be in remission clinically, there 
may not be endoscopic or mucosal healing. In children with 
Crohn ’ s disease, clinical  remission and endoscopic remission 
are not well correlated. 

 Maintenance of remission has been more diffi cult to achieve 
medically. Relapse occurs once the enteral nutrition is discon-
tinued. Pediatric patients with fi brostenosis in the small bowel 
require an elemental diet (at least 30   kcal/kg per day) to main-
tain long-term remission. Patients without stricturing lesions 
can be given polymeric diets instead of elemental ones and use 
the Crohn ’ s disease diet (a low-fi ber, fat-limited diet without 
stimulus) for up to 50 – 70% of total required energy. 

 Aminosalicylate therapy is used in the maintenance of 
remission. Azathioprine and 6-MP are used for steroid-sparing 
and improving maintenance of remission. The optimal dura-
tion of treatment with azathioprine or 6-MP is not known. Pre-
vious studies have shown that there may be no serious adverse 
effects for up to 3 – 5   years.    
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  Conclusion 

 In this paper, a clinical diagram for treatment of Crohn ’ s dis-
ease in children, made by the working group of The Japanese 
Society for Pediatric Gastroenterology, Hepatology and 
Nutrition and The Japanese Society for Pediatric Infl ammatory 
Bowel Disease was introduced. The most suitable treatment 
should be selected after fully considering the disease condition 
of each patient.    
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