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SUMMARY
Background: The incidence of inflammatory bowel disease (IBD) in childhood 
and adolescence is 5–11 cases per 100 000 persons per year, corresponding to 
a new diagnosis of IBD in 800–1470 patients in Germany each year.

Methods: This review is based on pertinent publications retrieved by a selective 
search in PubMed, including guidelines from Germany and abroad. 

Results: Children and adolescents with IBD often have extensive involvement 
and an aggressive course of disease. Nonetheless, infliximab and adalimumab 
are the only biological agents that have been approved for this group of 
 patients. In Crohn’s disease, exclusive enteral nutrition is the treatment of first 
choice for inducing a remission. Patients with (peri-)anal fistulae are treated 
primarily with infliximab. Corticosteroids and aminosalicylates should be used 
with caution. In contrast, children and adolescents with ulcerative colitis are 
treated with either aminosalicylates or prednisolone to induce a remission. As a 
rule, maintenance pharmacotherapy with thiopurines in Crohn’s disease and 
severe ulcerative colitis, or with aminosalicylates in mild to moderate ulce-
rative colitis, is indicated for several years, at least until the end of puberty. 
 Patients with refractory disease courses are treated with methylprednisolone, 
anti-TNF-α-antibodies, and/or calcineurin inhibitors. The spectrum of surgical 
interventions is the same as for adults. Specific aspects of the treatment of 
children and adolescents with IBD include adverse drug effects, the areas of 
nutrition, growth, and development, and the structured transition to adult 
 medicine. 

Conclusion: Children and adolescents with IBD or suspected IBD should be 
cared for by pediatric gastroenterologists in a center where such care is 
 provided. Individualized treatment with multidisciplinary, family-oriented long-
term care is particularly important. Drug trials in children and adolescents are 
needed so that the off-label use of drugs to patients in this age group can be 
reduced. 
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T he incidence of Crohn’s disease in Germany is up 
to 6.6 per 100 000 population. Its prevalence is 

approximately 100 to 200 per 100 000 population (1). 
For ulcerative colitis, the incidence in Germany is 3.0 
to 3.9 per 100 000 population, and its prevalence 
 approximately 160 to 250 per 100 000 population (2). 
Inflammatory bowel disease (IBD) is diagnosed before 
the age of 18 years in approximately 25% of all pa-
tients; approximately one-quarter of all affected 
children and adolescents are under the age of 10 years 
at diagnosis (3). Children and adolescents with IBD are 
more likely to have more severe intestinal involvement 
at diagnosis and faster disease progression than adults 
(4). Treatment recommendations for children and 
 adolescents are different than those for adults (5–13, 
e1). The treatment of children and adolescents with 
 suspected or confirmed IBD should comply with these 
recommendations and be performed by pediatric gas-
troenterologists (1, 2). Multidisciplinary treatment of 
children and adolescents with IBD is complex, 
 especially because it requires the availability of numer-
ous subdisciplines (e2). Data on children and 
 adolescents with IBD in Germany is recorded in the 
CEDATA-GPGE registry of the German-speaking 
 Society for Pediatric Gastroenterology and Nutrition 
(GPGE, Gesellschaft für Pädiatrische Gastroenterolo-
gie und Ernährung) (14, 15). This paper addresses the 
increasingly important subject of medical care for 
children and adolescents with IBD in the context of as-
pects specific to ages at which development is ongoing.

Methods
This article is based on a selective search of the litera-
ture in PubMed. Both German (1, 2) and European 
(11–13) guidelines for both the above-mentioned 
 diseases are available and were consulted. For the diag-
nosis of IBD, the available data is mostly limited to 
case series, but treatment recommendations are usually 
based on controlled trials or meta-analyses of 
 controlled trials.

Diagnosis
As with adults, IBD is suspected in children and ado-
lescents when initial diagnostic examination reveals a 
combination of symptoms and abnormal laboratory 
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findings (including fecal inflammatory markers). It is 
diagnosed if there are abnormal findings in clinical his-
tory and on physical examination using endoscopy and 
radiology, including histopathological evaluation of 
stepwise biopsies from the upper and lower gastrointes-
tinal tract (16).

Symptoms
Although the clinical presentation of IBD in children 
and adolescents can be similar to that found in adults, 
some of the disease phenotype is substantially differ-
ent. This can be caused by, for example, specific 
 complications, sometimes age-specific, such as growth 
retardation or delayed puberty (Table). For Crohn’s 
 disease in particular, variability between individuals is 
particularly great in childhood and adolescence. It is 
not uncommon for symptom onset to be very hard to 
notice. Because symptoms differ in degree of severity 
and intensity, in individual cases they can be confused 
with nonspecific or functional complaints (17, 18). The 
most common extraintestinal manifestation of IBD in 
children and adolescents is impaired growth/growth re-
tardation; this is particularly true of Crohn’s disease, in 
which impaired growth/growth retardation occurs in 10 
to 30% of cases. Approximately 10% of children and 
adolescents have other extraintestinal manifestations of 
IBD at diagnosis; these can also occur in adults (19) 
(Table).

Clinical history and physical examination
Children and adolescents with IBD are more likely than 
adults to have a positive family history of IBD. This in-
dicates that genetic factors play a greater role in IBD 
when initial manifestation occurs during childhood or 
adolescence (20, e3). Intestinal inflammation in infants 
and young children can be caused by a number of 
 genetic defects that can lead to involvement of the im-
mune system and the intestinal epithelium (this is 
known as monogenic IBD). Approximately 1% of 
children and adolescents with IBD are less than 1 year 

old; around 15% are younger than 6 years (21). Full 
physical examination must include oral and perianal 
 inspection (rectal examination if necessary) and evalu-
ation of height and weight using age- and sex-specific 
percentile curves and pubertal development (Tanner 
stages). A height z-score of less than –2.5 indicates 
 significant impaired growth/growth retardation. Body 
mass index (BMI) and rate of growth (in centimeters 
per year) are also calculated, on the basis of anthropo-
metric data. BMI below the 10th percentile and/or rate 
of growth less than 5 cm per year (in children older 
than 2 years) indicates significant impaired growth/
growth retardation.

Laboratory diagnostics
As in adults, diagnosis of IBD requires blood and stool 
tests (1, 2, 16) (eTable 1). Diagnostic procedures for 
 celiac disease must be performed in children and ado-
lescents with growth retardation and/or nonbloody 
 diarrhea (22). In children with suspected IBD before 
the age of 2 years, primary immunodeficiency must 
also be ruled out (21). Disease onset before the age of 
6 years is probably caused by a genetic, possibly mono-
genic, immunodeficiency with intestinal inflammation 
typical of IBD. The incidence of very early disease 
onset is approximately 4.37 per 100 000; its prevalence 
is 14 per 100 000 (21). The possibility of an underlying 
food allergy must also be considered (23, e4).

Endoscopy and histopathology
If suspected IBD is confirmed on the basis of clinical 
history, physical examination, and laboratory findings, 
the patient requires treatment by an experienced 
 pedi atric gastroenterologist. Upper gastrointestinal en-
doscopy and ileocolonoscopy are usually performed 
under sedation (or general anesthesia). During 
 endoscopy stepwise biopsies are taken from all sections 
of the gastrointestinal tract, including those which are 
endoscopically normal. These then undergo histo -
pathological evaluation (e5–e7).

TABLE

Inflammatory bowel disease symptoms and differential diagnoses in childhood and adolescence

Symptoms

● Fever
● Fatigue
● Pale skin and mucous membranes
● Loose stools
● Occult/visible blood in stool
● Bloody diarrhea
● Abdominal pain
● Abdominal tenderness on palpation
● Resistance (particularly in lower right 

 abdomen)
● Tenesmus
● Developmental delay
● Perianal fistulae, fissures, abscesses

Extraintestinal manifestations

●  Impaired growth/growth retardation
●  Aphthous stomatitis
●  Erythema nodosum
●  Scleritis, episcleritis
●  Arthritis, arthropathy
●  Primary sclerosing cholangitis
●  Gallstones
●  Autoimmune hepatitis
●  Venous thromboembolism
●  Nephrolithiasis
●  Pancreatitis

Differential diagnoses

●  Carbohydrate malabsorption
●  Infectious colitis, enterocolitis
●  Cow’s milk protein allergy
●  Celiac disease
●  Henoch–Schönlein purpura
●  Appendicitis
●  Anal fissures
●  Intestinal polyps
●  Hemorrhoids
●  Intussusception
●  Meckel diverticulum
●  Immunological diseases
●  Functional diseases
●  Intestinal tuberculosis
●  Adverse drug reactions
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FIGURE 1

Crohn’s disease: mild activity  

1 to 2 weeks

If EEN refused/fails and in severe cases

Prednisolone (PRD) + immunomodulator (IM) 
See medium to high activity algorithm below (b)

1 to 2 weeks

If EEN refused/fails and with isolated mild to moderate  
ileocecal involvement

Partial enteral nutrition (PEN) ± aminosalicylates (5-ASA) 
Supportive nutritional therapy with liquid/tube feeding (see EEN) ± sulfasalazine 50 to 80 mg/kg/day per os (max. 4 g/day)

Maintaining remission

1 to 2 weeks

Budesonide (BUD) 
BUD 9 mg/day per os for 4 weeks,  

then taper dose over 10 to 12 weeks

Exclusive enteral nutrition (EEN)
Liquid/tube feeding (elemental or polymeric) for (6 to) 8 weeks with 120 to 150% of recommended daily energy intake

Treatment algorithms for children and adolescents with Crohn’s disease: a) mild activity; b) moderate to high activity 
Black arrows: clinical response to treatment; red arrows: no response to treatment within the stated time period or treatment refused; ±: administer if required; ↔:equally 
valid treatment options; BW: body weight.  
The procedure outlined here is closely based on the consensus recommendations of international specialized societies (ECCO, ESPGHAN) (11). 

Azathioprine (AZA)/6-mercaptopurine (6-MP) 
± partial EN (see EEN); alternatively, ADA/IFX

Maintaining remission

2 weeks

1 to 2 weeks

4 days

4 weeks

4 weeks

Risk factors

• Deep colonic ulceration

• Persistent high inflammation activity despite 
appropriate therapy to induce remission

• Extensive (pan-enteric) disease

• Significant growth retardation (z-score <–2.5)

• Severe osteoporosis

• Joint/skin involvement

• Stricturing or penetrating disease

• Severe perianal involvement

Crohn’s disease: moderate to high activity  

Surgery 
Endoscopic examination 6 to 9 months after surgery

Prednisolone (PRD) + AZA/6-MP/MTX 
PRD 1 mg/kg/day per os (max. 40 mg/day)  

with dose tapering (see eTable 5)

Methylprednisolone (MEP) + AZA/6-MP/MTX 
MEP 1.5 mg/kg/day intravenously (max. 40 mg)

Adalimumab (ADA) ↔ infliximab (IFX) ± AZA/6-MP/MTX 
ADA 20 mg subcutaneously (BW <40 kg) or 40 mg subcutaneously (BW ≥40kg) every 

2 weeks; IFX 5 mg/kg/administration intravenously every 8 weeks; consider induction 
therapy in either case

Other biologics (BIO) ± AZA/6-MP/MTX 
E.g. ustekinumab, vedolizumab (caution: off-label-use)

Exclusive enteral nutrition (EEN)  
+ azathioprine (AZA)/6-mercaptopurine (6-MP)/methotrexate (MTX)

EEN (elemental or polymeric) for (6 to) 8 weeks with 120 to 150%  
of recommended daily energy intake; AZA 2 to 2.5 mg/kg/day per os;  

6-MP 1 to 1.5 mg/kg/day per os; alternatively, MTX

a

b
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Imaging diagnostics
Involvement of the small intestine is assessed using 
either magnetic resonance (MR) enterography with oral 
contrast only (administered per os or via nasogastric 
tube) or video capsule endoscopy (16). MR 
 enterography can be performed from the age of 3 or 
4 years. In addition, high-resolution transabdominal 
Doppler ultrasound is highly suitable as a screening or 
monitoring examination in children. Conventional 
X-ray is used if ileus, subileus, or toxic megacolon is 
suspected, and to determine bone age (left hand). Com-
puted tomography is used only in emergencies or where 
other diagnostic procedures have failed, due to the radi-
ation burden it entails. MR cholangiopancreatography 
(MRCP) is used in children and adolescents for certain 
specific issues (e.g. suspected liver/bile duct involvement).

Differential diagnoses
The main differential diagnoses for IBD in children and 
adolescents are summarized in the Table (17, 18, 22, 
24, 25).

Classification
The Paris classification for inflammatory bowel disease 
in children and adolescents is closely based on the 
Montreal classification for IBD in adults. Among other 
issues, it stratifies risk before the beginning of treat-
ment (16, 28, e8). Clinical indices are of proven value 
in assessing disease activity, particularly within studies. 
They were developed specifically for children and 
 adolescents with Crohn’s disease (eTable 2) and 
 ulcerative colitis (eTable 3) (8, 9, e1). However, 
 because of the increasing importance of specific bio -
markers (particularly fecal calprotectin), these indices 
require revision (e9, e10).

Treatment
Specific features of IBD in children and adolescents
Treatment for IBD in patients under the age of 18 years 
differs from treatment recommendations for adults, 
sometimes substantially (1, 2, 27, 28). Two examples of 
this are intensiveness of treatment and drug authori -
zation. eTable 4 details randomized clinical trials in 
children and adolescents with IBD (e11–e22). The 
main differences between treatment algorithms for 
children and adolescents and those for adults are shown 
in the eBox (11, 12, 27, e17, e23). Detailed written in-
formation on all aspects of IBD written specifically for 
children, adolescents, parents, schoolteachers, and 
 kindergarten teachers is available, as are apps for 
smartphones and tablets and an IBD booklet specifi-
cally for children and adolescents. The treatment con-
cept also includes seminars for physicians, patients, and 
parents and IBD training programs for children and 
adolescents. Children from the age of approximately 
4 years must be either supervised when they take 
 tablets or trained in doing so; alternatively, medication 
can be provided in alternative pharmaceutical forms. 
Treatment algorithms for children and adolescents with 
IBD are summarized in Figures 1 and 2.

Preparation for immunosuppressant therapy
Patients’ vaccination status and infectious disease 
history should be ascertained before beginning treat-
ment. If a patient is not sufficiently protected by 
prior  vaccinations, the necessary vaccinations—in 
line with the patient’s age and with current vacci-
nation recommendations—should be administered 
before immunosuppressant treatment is begun. This 
is particularly  important for live vaccines, as these 
are usually  contraindicated later, i.e. during immuno-
suppressant treatment (e24, e25). Inactivated vaccines 
can and should be used even in immunosuppressed 
children and adolescents (ideally, for optimal efficacy, 
at least 2 weeks before the beginning of immuno -
suppressant treatment or during stable disease 
phases). In addition, latent tuberculosis must be 
ruled out using clinical  history, chest X-ray, and a 
 tuberculosis blood test (γ- interferon assay) before 
immunosuppressant treatment is begun (particularly 
before anti-TNF-α antibody  therapy). The genotype 
(or activity) of thiopurine methyltransferase (TPMT) 
should be determined before thiopurine therapy is 
administered; this is because hereditary low or 
 absent TPMT activity entails an increased risk of 
 severe thiopurine-induced bone marrow toxicity (11, 
29, e26).

Inducing remission
First-line treatment to induce remission in children and 
adolescents with Crohn’s disease, regardless of sever-
ity, is exclusive enteral nutrition (EEN) via liquid or 
tube feeding (11, 30–32). Exceptions to this are 
children and adolescents who present risk factors 
 (particularly anal fistulae): for this group, primary 
treatment is infliximab therapy (11). Formula feeding 
can be administered orally, via a nasogastric tube, or 
via a percutaneous endoscopic gastrostomy (PEG) tube 
as part of EEN. Regarding PEGs, caution is required in 
cases of isolated involvement of the upper gastrointesti-
nal tract proximal to the Treitz ligament (e27). If 
 therapy has had no effect after 1 to 2 weeks or if treat-
ment is refused by the patient or the patient’s family, 
glucocorticoid treatment is administered instead. 
TNF-α blockers (adalimumab, infliximab) are autho -
rized for the treatment of Crohn’s disease in patients 
over the age of 6 years. If any risk factors are present, 
TNF-α blockers should be used as initial remission in-
duction therapy (11). Prognostic risk factors for severe 
disease progression in children and adolescents with 
Crohn’s disease are listed in Figure 1b (11). In children 
and adolescents with mild to moderate ulcerative 
 colitis, remission is induced using 5-aminosalicylates; 
corticosteroids are used if disease activity is high or the 
disease is severe (12). Long-term and/or frequent use of 
corticosteroids in children and adolescents is no 
longer current practice, among other reasons because 
of their severe side effects for growth and physical 
development (11). eTable 5 states the recommendations 
for  tapering prednisone or prednisolone dosing (11, 
13). 
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Ulcerative colitis: mild to moderate activity  

1 to 2 weeks No response to treatment 1 to 2 weeks

5-aminosalicylats (MES or SUL) ± probiotics (ECN) 
ECN (E. coli Nissle/VSL#3) 450 to 1800 billion bacteria/day (depending on body weight)

Maintaining remission

Prednisolone (PRD) + immunomodulator (IM)
See “High activity” algorithm below (b)

Mesalazine (MES)
MES 60 to 80 (to 100) mg/kg/day per os (max. 4.8 g/day)  
and 25 mg/kg/day per rectum before bed (max. 4 g/day);  

max. combined dose (per os + per rectum) 6.4 g/day

Sulfasalazine (SUL) 
SUL 60 to 80 mg/kg/day per os (max. 4 g/day)  

if concomitant  
arthropathy

Treatment algorithms for children and adolescents with ulcerative colitis: a) mild to moderate activity; b) high activity 
Black arrows: clinical response to treatment; red arrows: no response to treatment within the stated time period or treatment refused; ±: administer if required; BW: body 
weight
Adalimumab has not been formally authorized in Germany for the treatment of ulcerative colitis in children or adolescents (off-label use). 
The procedure outlined here is closely based on the consensus recommendations of international specialized societies (ECCO, ESPGHAN) (12, 13).

Maintaining remission

2 weeks

4 days

4 weeks

4 weeks

See section  
on acute severe ulcerative colitis

Ulcerative colitis: high activity

Methylprednisolone (MEP) + AZA/6-MP
MEP 1.5 mg/kg/day intravenously (max. 40 mg)

Adalimumab (ADA) ± 5-ASA
ADA 20 mg subcutaneously (BW <40 kg) or 40 mg  

subcutaneously (BW ≥40 kg) every 2 weeks

Surgery
Subtotal colectomy with ileostomy

Prednisolone (PRD) + azathioprine (AZA)/6-mercaptopurine (6-MP)
PRD 1 mg/kg/day per os (max. 40 mg/day) with dose tapering over 

10 weeks (eTable 5)
AZA 2 to 2.5 mg/kg/day per os; 6-MP 1 to 1.5 mg/kg/day per os

Infliximab (IFX) ± 5-ASA
IFX 5 mg/kg/administration intravenously every 8 weeks  

(consider induction therapy)
5-ASA (MES/SUL): see “Mild to moderate activity” algorithm  

above (a) for dosing

a

b

FIGURE 2
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Maintaining remission
Immunosuppressants (thiopurines, methotrexate) and/
or biologics (adalimumab, infliximab) are generally 
used to maintain remission in children and adolescents 
with Crohn’s disease (11). Because of the high relapse 
rate after cessation of EEN, in moderate to severe 
Crohn’s disease immunomodulators (i.e. thiopurines, or 
methotrexate if thiopurines are not tolerated) should be 
used to maintain remission at the same time as EEN is 
begun to induce it. Partial enteral nutrition (PEN), if 
 appropriate in combination with 5-aminosalicylates (if 
there is only colonic involvement), can be used as 
maintenance therapy if the patient responds well to 
EEN and Crohn’s disease activity is initially mild (11). 
Even when Crohn’s disease activity is initially moder-
ate or severe, PEN can be used as supportive therapy in 
addition to pharmacological maintenance therapy. 
 Budesonide is used rarely and only for selected Crohn’s 
disease patients under the age of 18 years with mild to 
moderate ileocecal involvement (11). In children and 
adolescents with ulcerative colitis, 5-aminosalicylates 
are used to maintain remission, in combination with 
thiopurines or biologics (infliximab) if involvement is 
extensive or severe (12). Surgery is an established part 
of therapy for serious or complicated progression in the 
long term. Indications for surgery in children and 
 adolescents with IBD are de facto the same as for 
adults; as it is known to have the potential for compli-
cations, it should be performed only by surgeons ex-
perienced in IBD surgery (e28). Finally, due to the 
trials conducted to date and drug authorizations for 
children and adolescents with IBD, off-label drug use 
or individualized treatment approaches such as other 
biologics (e.g. vedolizumab, ustekinumab, or golimu-
mab in children under the age of 6 years) are often 
required (27).

Acute severe ulcerative colitis
Acute severe ulcerative colitis in children and adoles-
cents is treated with methylprednisolone (1 to 1.5 mg/
kg/day intravenously in 2 divided doses, maximum 
60 mg/day) (13, 33). Until thiopurines take effect, 
 second-line treatment involves calcineurin inhibitors 
(cyclosporine, tacrolimus) or infliximab. TNF-α 
 blockers (infliximab) are an option for maintenance 
therapy if there is no response to thiopurines, steroids 
are not tolerated, or if there is increased cyclosporine 
toxicity (13). Subtotal colectomy with ileostomy 
should be considered early in cases of acute severe 
 ulcerative colitis or toxic megacolon if there is no 
 response to conservative treatment (13).

Optimizing treatment
Treatment adherence problems are not uncommon, par-
ticularly during puberty and among adolescents (e29). 
Adherence has been found to decrease between the 
ages of 7 and 17 years (e30). Optimization of existing 
treatment should be the first step if treatment failure is 
suspected and before every escalation of therapy. This 
includes checking medication adherence, dosing, and 

efficacy. In addition, therapeutic drug monitoring with 
testing for thiopurine metabolites (6-TGN and 6-MMP) 
or for trough levels and antibodies against infliximab 
and adalimumab (29, 34) and biomarker dynamics (par-
ticularly fecal calprotectin) plays an important role in 
the treatment of children and adolescents with IBD. 
This is particularly true when thiopurines and/or TNF-α 
blockers lose clinical efficacy (e9, e10). Testing for 
thiopurine metabolites is part of checking for 
 adherence.

Long-term treatment
Follow-up
Subsequent checkups performed by a pediatric gas-
troenterologist are usually required at least every 
3 months (more frequently in complicated or treatment-
refractory cases). These are particularly important to 
enable impaired growth, delayed puberty, nutritional 
deficiencies, drug side effects, opportunistic and other 
infections, and extraintestinal manifestations to be 
treated promptly (35, e31). Endoscopic or histological 
re-evaluation is indicated before major changes to treat-
ment and when response to treatment is uncertain (12). 
Colitis-associated cancers can occur in IBD patients 
even before the age of 18 years and necessitate appro-
priate screening (35, 36).

Growth and nutrition
Impaired growth can be prevented or mitigated through 
swift diagnosis (calculation of genetic target height, 
growth prognosis based on bone age), appropriate/in-
tensive treatment with sparing corticosteroid use, and 
sufficient energy/nutrient intake (36). Children and 
adolescents with IBD require concomitant treatment by 
nutritional therapists, as their nutritional status is 
usually critical (37, e32, e33). Intravenous ferric carbo-
xymaltose is the preferred treatment for iron deficiency, 
which is common. Vitamin D should be administered at 
a dose of 600 IU/day in children and adolescents with 
IBD, as for healthy children and adolescents; the rec-
ommended calcium intake is 1000 mg/day for children 
aged between 4 and 8 years and 1300 mg/day for those 
aged 9 to 18 years. Children and adolescents with IBD 
require regular vitamin D and calcium supplemen-
tation, as regular family food often fails to comply with 
these recommendations (35, 36, e34, e35). Alter-
natively, single oral administration of vitamin D3 may 
be sufficient (e36). The target serum concentration of 
25 hydroxyvitamin D (25-OHD) is above 30 ng/mL 
(e37).

Psychosocial treatment
Children and adolescents with IBD are at increased risk 
of psychosocial problems and psychiatric illness 
 (particularly depression). These can have adverse ef-
fects on school attendance, education, leisure activities, 
medication adherence, and quality of life (38, 
e38–e41). Case studies suggest that 25 to 40% of IBD 
patients, usually adolescents, show signs of clinical de-
pression (e42, e43). Concomitant treatment in the form 
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of initial psychological counselling/evaluation and, if 
necessary, psychotherapy is therefore recommended for 
children and adolescents with IBD (e44, e45).

Transition
A structured transition program (e.g. the Berlin Transi-
tion Program) should provide a comprehensive, accom-
panied transition from adolescent to adult care, with 
costs covered. This is because deficiencies in care 
 during this particularly critical phase result in treatment 
interruptions, insufficient treatment compliance, and 
increased frequency of complications that are probably 
avoidable (10, 39, e28, e46, e47). 

Additional information on IBD is provided by the 
German-speaking Society for Pediatric Gastroenterol-
ogy and Nutrition (GPGE, Gesellschaft für Pädia-
trische Gastroenterologie und Ernährung) at www.
gpge.de and the German Association for Crohn’s Dis-
ease and Ulcerative Colitis (DCCV, Deutsche Morbus 
Crohn/Colitis ulcerosa Vereinigung) at www.dccv.de.
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CLINICAL SNAPSHOT

3D Hepatic Ultrasonography—A Detailed Imaging Modality
3D ultrasonographic imaging is widely used in gynecology. The sharp transition 
between fluid (amniotic fluid) and solid matter (the fetus) allows the creation of 
very detailed, highly contrasted images of the unborn child. This method, 
 however, has not yet been investigated in imaging of the liver. We used it to 
 create a 3D ultrasonographic image of the liver in a patient who had hepatic 
 cirrhosis as well as a superficially located hepatocellular carcinoma (30 × 27 mm) 
surrounded by ascites (Figure). This technical extension of hepatic ultrasonography 
allows the creation of novel,  detailed images of superficial tumors, and it clearly 
reveals the uneven surface of the cirrhotic liver. Detailed 3D ultrasonographic 
images of the liver can be generated without any special ultrasonographic probes 
or contrast media. It remains to be seen whether this method will have any further 
practical application in medical practice aside from the visualization of cirrhosis 
and of superficial tumors. 
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eTABLE 1

Blood and stool tests for suspected inflammatory bowel disease in children and adolescents

Blood tests

●  Blood count (incl. differential blood count)
●  C-reactive protein
●  Erythrocyte sedimentation rate
●  Creatinine
●  Urea
●  Electrolytes
●  Alanine aminotransferase (ALT)
●  Aspartate aminotransferase (AST)
●  Gamma-glutamyl transferase (gamma-GT)
●  Blood glucose
●  Albumin

Stool tests

●  Microbiological tests for the following pathogenic 
bacteria: 
–  Salmonella 
–  Shigella 
–  Yersinia 
–  Campylobacter 
–  Clostridium difficile/Clostridium difficile toxin

●  Calprotectin

Additional tests

●  Tissue transglutaminase type 2 IgA and total IgA
●  Vitamins A, D, E, and B12
●  Folic acid
●  Ferritin
●  Zinc
●  Fecal occult blood test
●  Stool tests for viruses, parasites, and fungi
●  Perinuclear antineutrophil cytoplasmic antibodies 

(p-ANCA) and anti-Saccharomyces cerevisiae 
 antibodies (ASCA)
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eTABLE 2

Pediatric Crohn’s Disease Activitiy Index (PCDAI)

Criterion

Clinical symptoms

Abdominal pain

Stools

General well-being

Physical examination

Changes in body weight over 4 to 6 months

Height at diagnosis

or

Height velocity at follow-up

Abdomen

Perineum

Extra-intestinal manifestations:
 –  Fever ≥38.5 °C for 3 days in previous week
 –  Arthritis
 –  Uveitis
 –  Erythema nodosum
 –  Pyoderma gangrenosum

Laboratory findings

Hematocrit

Erythrocyte sedimentation rate (ESR) (mm/hr.)

Albumin level (g/dL)

Total score

≤10 points
10–30 points
30–100 points

Characteristics

●  None
● Mild, brief, does not interfere with activities
● Moderate/severe, daily, longer lasting, affects activities, nocturnal

●  0–1 liquid stools, no blood
● Up to 2 semi-formed with small blood or 2 to 5 liquid stools per day
● Gross bleeding or ≥6 liquid stools or nocturnal diarrhea

●  Well, no limitation of activities
● Below par, occasional difficulties in maintaining age appropriate activities
● Very poor, frequent limitation of activities

●  Weight gain, desired stable weight, or voluntary weight loss
●  Involuntary stable weight or involuntary weight loss of 1 to 9%
●  Weight loss ≥10%

●  <1 channel decrease
● ≥ 1, <2 channel decrease
● >2 channel decrease

or

●  Height velocity ≥ –1 standard deviation
●  Height velocity  < –1 standard deviation but > –2 standard deviations
●  Height velocity  ≤ –2 standard deviations

●  Normal, no tenderness, no mass
●  Tenderness, or mass without tenderness
●  Tenderness, involuntary guarding, definite mass

● None, asymptomatic tags
● 1–2 indolent fistula, scant drainage, no tenderness of abscess
● Active fistula, drainage, tenderness or abscess

None

1
≥2

  ≤10 years    >33 
    28–32
    <28

Girls, 11–19 years  ≥ 34
    29–33
    <29

Boys, 11–14 years   ≥ 35
    30–34
    <30

Boys, 15–19 years   ≥ 37
    32–36
    <32

<20
20–50
>50

≥ 3.5
3.1–3.4
≤ 3.0

Inactive (remission)
Mild activity
Moderate to severe activity

Score

 0
 5
10

 0
 5
10

 0
 5
10

 0
 5
10

 0
 5
10

 0
 5
10

 0
 5
10

 0
 5
10

 0

 5
10

 0
 2.5
 5

 0
 2.5
 5

 0
 2.5
 5

 0
 2.5
 5

 0
 2.5
 5

 0
 5
10

........................
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eTABLE 3

Pediatric Ulcerative Colitis Activitiy Index (PUCAI)

Criterion

Abdominal pain

Rectal bleeding

Stool consistency of most stools

Number of stools per 24 hours

Nocturnal stools (any episode causing 
 wakening)

Activity level

Total (0 to 85 points)

Characteristics

●  No pain
● Pain can be ignored
● Pain cannot be ignored

●  None
● Small amount only, in less than 50% of stools
● Small amounts with most stools
● Large amounts (>50% of stool content)

●  Formed
● Partly formed
● Completely unformed

0–2
3–5
6–8
> 8

●  No
● Yes

●  No limitation of activity
● Occasional limitation of activity
● Severely restricted activity

<10: remission
10 to 40: mild activity
40 to 65: moderate activity
65 to 85: high activity

Score

 0
 5
10

 0
10
20
30

 0
 5
10

 0
 5
10
15

 0
10

 0
 5
10

....................



M E D I C I N E

VI Deutsches Ärzteblatt International | Dtsch Arztebl Int 2017; 114: 331–8 | Supplementary material

eT
AB

LE
 4

Ra
nd

om
ize

d 
cl

in
ic

al
 tr

ia
ls

 in
 c

hi
ld

re
n 

an
d 

ad
ol

es
ce

nt
s 

w
ith

 IB
D

Tr
ial

Gr
iffi

ths
 A 

et 
al.

  
19

93
 (e

16
)

Le
vin

e A
 et

 al
.  

20
03

 (e
22

)

Es
ch

er
 JC

 et
 al

.  
20

04
 (e

18
)

Ce
za

rd
 JP

 et
 al

.  
20

09
 (e

21
)

Ma
rko

wi
tz 

J e
t a

l.  
20

00
 (e

17
)

Hy
am

s J
 et

 al
.  

20
12

 (e
13

)

Hy
am

s J
 et

 al
.  

20
07

 (e
11

)

In
te

rv
en

tio
n

5-
AS

A 
50

 m
g/k

g B
W

/da
y 

 (m
ax

. 3
 g/

da
y) 

pe
r o

s v
s. 

pla
ce

bo

Bu
de

so
ni

de
 9 

mg
/da

y p
er

 os
 vs

. 
pr

ed
ni

so
ne

 40
 m

g/d
ay

 pe
r o

s

Bu
de

so
ni

de
 9 

mg
/da

y p
er

 os
 vs

. 
pr

ed
nis

olo
ne

 1 
mg

/kg
 B

W
/da

y p
er 

os

Me
sa

laz
in

e 5
0 m

g/k
g B

W
/da

y v
s. 

pla
ce

bo
 fo

r 1
2 m

on
ths

6-
m

er
ca

pt
op

ur
in

e (
6-

MP
) 1

.5 
mg

/kg
  

BW
da

y v
s. 

pla
ce

bo
 (p

lus
 pr

ed
nis

on
e 

40
 m

g/d
ay

 in
 bo

th 
gr

ou
ps

)

Ad
ali

m
um

ab
 20

 m
g v

s. 
40

 m
g 

ev
er

y 2
 w

ee
ks

 su
bc

uta
ne

ou
sly

  
(B

W
≥4

0 k
g)

 or
 10

 m
g v

s. 
20

 m
g 

ev
er

y 2
 w

ee
ks

 su
bc

uta
ne

ou
sly

  
(B

W
<4

0 k
g)

In
fli

xim
ab

 5 
mg

/kg
 B

W
ev

er
y 

8 w
ee

ks
 vs

. e
ve

ry 
12

 w
ee

ks
 

 int
ra

ve
no

us
ly

Pa
tie

nt
 co

ho
rt

13
 pa

tie
nts

 w
ith

 ac
tiv

e  
Cr

oh
n’s

 d
ise

as
e o

f th
e s

ma
ll 

 int
es

tin
e; 

 
ag

e 5
 to

 18
 ye

ar
s; 

 
tria

l p
er

iod
 A

ug
us

t 1
98

8 t
o F

eb
ru

ar
y 

19
91

33
 pa

tie
nts

 w
ith

 ac
tiv

e, 
mi

ld 
to 

 mo
de

ra
te 

Cr
oh

n’s
 d

ise
as

e;
  

ag
e 8

 to
 18

 ye
ar

s; 
 

tria
l p

er
iod

 no
t s

tat
ed

48
 pa

tie
nts

 w
ith

 ac
tiv

e  
Cr

oh
n’s

 d
ise

as
e o

f th
e i

leu
m 

an
d/

or
 as

ce
nd

ing
 co

lon
;  

ag
e 6

 to
 16

 ye
ar

s; 
 

tria
l p

er
iod

 A
pr

il 1
99

8 t
o D

ec
em

be
r 

20
00

12
2 p

ati
en

ts 
wi

th 
ac

tiv
e C

ro
hn

’s 
di

se
as

e;
 ag

e <
18

 ye
ar

s; 
 

tria
l p

er
iod

 19
91

 to
 19

93
 an

d 1
99

6 
to 

19
99

55
 pa

tie
nts

 w
ith

 m
od

er
ate

 to
 se

ve
re

 
Cr

oh
n’s

 d
ise

as
e;

  
ag

e 1
2 t

o 1
8 y

ea
rs;

  
tria

l p
er

iod
 no

t s
tat

ed

19
2 p

ati
en

ts 
wi

th 
mo

de
ra

te 
to 

se
ve

re
 

Cr
oh

n’s
 d

ise
as

e;
  

ag
e 6

 to
 17

 ye
ar

s; 
 

tria
l p

er
iod

 A
pr

il 2
00

7 t
o M

ay
 20

10

11
2 p

ati
en

ts 
wi

th 
mo

de
ra

te 
to 

 se
ve

re
 C

ro
hn

’s 
di

se
as

e;
  

ag
e 6

 to
 17

 ye
ar

s, 
 

tria
l p

er
iod

 F
eb

ru
ar

y 2
00

3 t
o M

ar
ch

 
20

04

Tr
ial

 d
es

ig
n

Si
ng

le-
ce

nte
r, d

ou
ble

-b
lin

d, 
 pla

ce
bo

-co
ntr

oll
ed

,  
cro

ss
ov

er
 (2

 ×
 8 

we
ek

s w
ith

 4-
we

ek
 

wa
sh

ou
t p

ha
se

); 
 

20
 w

ee
ks

’ fo
llo

w-
up

Mu
ltic

en
ter

 (n
 =

 13
), 

op
en

-la
be

l; 
12

 w
ee

ks
’ fo

llo
w-

up

Mu
ltic

en
ter

 (n
 =

 36
), 

 
do

ub
le-

bli
nd

; p
lac

eb
o-

co
ntr

oll
ed

; 
 12

 w
ee

ks
’ fo

llo
w-

up

Mu
ltic

en
ter

 (n
 =

 17
), 

 
do

ub
le-

bli
nd

, p
lac

eb
o-

co
ntr

oll
ed

; 
 12

 m
on

ths
’ fo

llo
w-

up

Mu
ltic

en
ter

 (n
 =

 18
), 

 
pla

ce
bo

-co
ntr

oll
ed

, d
ou

ble
-b

lin
d, 

 18
 m

on
ths

’ fo
llo

w-
up

Mu
ltic

en
ter

 (n
 =

 45
), 

do
ub

le-
bli

nd
, 

op
en

-la
be

l in
du

cti
on

 ph
as

e 
(4

 w
ee

ks
); 

48
 w

ee
ks

’ fo
llo

w-
up

Mu
ltic

en
ter

 (n
 =

 34
) o

pe
n-

lab
el,

 
op

en
-la

be
l in

du
cti

on
 ph

as
e 

(1
0 w

ee
ks

); 
cro

ss
ov

er
 (d

os
e/i

nte
rva

l 
mo

dif
ica

tio
n)

; 5
4 w

ee
ks

’ fo
llo

w-
up

Fi
nd

in
gs

43
%

 vs
. 0

%
 cl

ini
ca

l re
sp

on
se

 
in 

we
ek

 8 
(5

-A
SA

 vs
. p

lac
eb

o; 
p =

 
0.1

30
); 

cli
nic

al 
re

sp
on

se
 vs

. n
o c

lin
i-

ca
l re

sp
on

se
 in

 w
ee

k 2
0 (

5-
AS

A 
vs

. 
pla

ce
bo

; p
 =

 0.
03

)

47
%

 vs
. 5

0%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 12
 (b

ud
es

on
ide

 vs
. p

re
dn

i-
so

ne
; n

ot 
sig

nif
ica

nt)
; 3

2%
 vs

. 7
1%

 
sid

e e
ffe

cts
 (b

ud
es

on
ide

 vs
. p

re
dn

i-
so

ne
; p

 <
0.0

5)

55
%

 vs
. 7

1%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 8 
(b

ud
es

on
ide

 vs
. p

re
dn

i -
so

lon
e; 

p =
 0.

25
); 

hig
he

r m
or

nin
g 

pla
sm

a c
or

tis
ol 

lev
el 

(i.e
. le

ss
 

 ad
re

na
l s

up
pr

es
sio

n)
 in

 bu
de

so
nid

e 
gr

ou
p (

p =
 0.

00
3)

57
%

 vs
. 3

9%
 re

lap
se

 af
ter

 
12

 m
on

ths
 (m

es
ala

zin
e v

s. 
pla

ce
bo

; 
no

t s
ign

ific
an

t)

89
%

 cl
ini

ca
l re

mi
ss

ion
 in

 w
ee

k 4
8 i

n 
bo

th 
gr

ou
ps

; s
ho

rte
r c

on
co

mi
tan

t 
pr

ed
nis

on
e m

ed
ica

tio
n i

n 6
-M

P 
gr

ou
p (

p <
0.0

01
); 

low
er

 cu
mu

lat
ive

 
pr

ed
nis

on
e d

os
e i

n 6
-M

P 
gr

ou
p 

in 
we

ek
s 2

4, 
48

, a
nd

 72
 (p

 <
0.0

1)
; 

9%
 vs

. 4
7%

 re
lap

se
 (6

-M
P 

vs
. p

la-
ce

bo
; p

 =
 0.

00
7)

28
%

 vs
. 3

9%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 26
 (a

da
lim

um
ab

 10
/20

 m
g 

vs
. 2

0/4
0 m

g; 
p =

 0.
07

5)
 

88
%

 cl
ini

ca
l re

sp
on

se
 vs

. 5
9%

 cl
ini

-
ca

l re
mi

ss
ion

 in
 w

ee
k 1

0; 
64

%
 vs

. 
33

%
 cl

ini
ca

l re
sp

on
se

 in
 w

ee
k 5

4 
(in

flix
im

ab
 ev

er
y 8

 vs
. 1

2 w
ee

ks
; p

 =
 

0.0
02

); 
56

%
 vs

. 2
4%

 cl
ini

ca
l re

mi
s-

sio
n i

n w
ee

k 5
4 (

inf
lix

im
ab

 ev
er

y 8
 

vs
. 1

2 w
ee

ks
; p

 <
0.0

01
)

Ma
in

 A
DR

s

No
t o

bs
er

ve
d

8%
 vs

. 3
6%

 m
us

cle
 in

vo
lve

me
nt,

 
32

%
 vs

. 7
1%

 m
oo

n f
ac

ies
 (b

ud
es

o-
nid

e v
s. 

pr
ed

nis
on

e; 
p =

 0.
07

 an
d p

 
<0

.05
)

50
%

 vs
. 8

0%
 gl

uc
oc

or
tic

oid
-

 as
so

cia
ted

 A
DR

s (
bu

de
so

nid
e v

s. 
pr

ed
nis

olo
ne

; p
 =

 0.
03

); 
mo

on
 

 fac
ies

 (2
3%

 vs
. 6

0%
; p

 =
 0.

01
); 

ac
ne

 (5
%

 vs
. 2

8%
; p

 =
 0.

03
)

1%
 vs

. 3
%

 ad
ve

rse
 re

ac
tio

ns
 

 (m
es

ala
zin

e v
s. 

pla
ce

bo
)

Mi
ld 

leu
ko

pe
nia

 (2
2%

), 
 

ele
va

ted
 tr

an
sa

mi
na

se
s (

15
%

)

Do
se

-in
de

pe
nd

en
t: i

nfe
cti

on
s 

(5
5%

), 
re

ac
tio

n a
t in

jec
tio

n s
ite

 
(1

0%
)

Ind
ep

en
de

nt 
of 

int
er

va
l: i

nfe
cti

on
s 

(5
6%

), 
inf

us
ion

 re
ac

tio
n (

18
%

)



M E D I C I N E

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2017; 114: 331–8 | Supplementary material VII

5-
AS

A:
 5-

am
ino

sa
lic

yla
tes

; B
W

: B
od

y w
eig

ht;
 A

DR
: A

dv
er

se
 dr

ug
 re

ac
tio

n

Ru
em

me
le 

FM
 et

 al
.  

20
09

 (e
14

)

Hy
am

s J
 et

 al
.  

20
12

 (e
12

)

Qu
iro

s J
A 

et 
al.

  
20

09
 (e

15
)

Ro
ma

no
 C

 et
 al

.  
20

10
 (e

19
)

Fe
rry

 G
D 

et 
al.

  
19

93
 (e

20
)

In
fli

xim
ab

 5 
mg

/kg
 B

W
 ev

er
y 

8 w
ee

ks
 vs

. o
n d

em
an

d i
ntr

av
en

ou
sly

In
fli

xim
ab

 5 
mg

/kg
 B

W
 ev

er
y 

8 w
ee

ks
 vs

. e
ve

ry 
12

 w
ee

ks
 

 int
ra

ve
no

us
ly

5-
AS

A 
2.2

5 g
 vs

. 6
.75

 g/
da

y p
er

 os

Be
ta

m
et

ha
so

ne
 d

ip
ro

pi
on

at
e 

(B
DP

) 5
 m

g/d
ay

 pe
r o

s f
or

 8 
we

ek
s 

fol
low

ed
 by

 5-
AS

A 
80

 m
g/k

g B
W

/da
y 

pe
r o

s f
or

 4 
we

ek
s v

s. 
5-

AS
A 

80
 m

g/k
g B

W
/da

y p
er

 os
 fo

r 
12

 w
ee

ks

Ol
sa

laz
in

e 3
0 m

g/k
g B

W
/da

y  
(m

ax
. 2

 g/
da

y) 
pe

r o
s v

s. 
Su

lfa
sa

laz
in

e 6
0 m

g/k
g B

W
/da

y 
(m

ax
. 4

 g/
da

y)

40
 pa

tie
nts

 w
ith

 ac
ute

-p
ha

se
 

Cr
oh

n’s
 d

ise
as

e;
  

ag
e 7

 to
 17

 ye
ar

s; 
 

tria
l p

er
iod

 M
ay

 20
02

 to
 A

pr
il 2

00
5

60
 pa

tie
nts

 w
ith

 m
od

er
ate

 to
 se

ve
re

 
ul

ce
ra

tiv
e c

ol
iti

s;
  

ag
e 6

 to
 17

 ye
ar

s; 
 

tria
l p

er
iod

 A
ug

us
t 2

00
6 t

o J
un

e 
20

10

68
 pa

tie
nts

 w
ith

 m
ild

 to
 m

od
er

ate
 

ul
ce

ra
tiv

e c
ol

iti
s;

  
ag

e 5
 to

 17
 ye

ar
s; 

 
tria

l p
er

iod
 A

ug
us

t 2
00

4 t
o M

ar
ch

 
20

06

30
 pa

tie
nts

 w
ith

 m
ild

 to
 

 mo
de

ra
te 

ul
ce

ra
tiv

e c
ol

iti
s  

(p
an

co
liti

s o
r le

ft-
sid

ed
 co

liti
s);

  
ag

e <
18

 ye
ar

s; 
 

tria
l p

er
iod

 no
t s

tat
ed

56
 pa

tie
nts

 w
ith

 m
ild

 to
 m

od
er

ate
 

ul
ce

ra
tiv

e c
ol

iti
s;

  
ag

ed
 2 

to 
17

 ye
ar

s; 
 

tria
l p

er
iod

 Ju
ne

 19
87

 to
 Ju

ly 
19

89

Mu
ltic

en
ter

 (n
 =

 11
), 

op
en

-la
be

l, 
op

en
-la

be
l in

du
cti

on
 ph

as
e 

(1
0 w

ee
ks

); 
cro

ss
ov

er
 (d

os
e/i

nte
rva

l 
mo

dif
ica

tio
n)

; 6
0 w

ee
ks

’ fo
llo

w-
up

Mu
ltic

en
ter

 (n
 =

 23
), 

op
en

-la
be

l, 
op

en
-la

be
l in

du
cti

on
 ph

as
e 

(1
0 w

ee
ks

); 
54

 w
ee

ks
’ fo

llo
w-

up

Mu
ltic

en
ter

 (n
 =

 23
), 

do
ub

le-
bli

nd
, 

8 w
ee

ks
’ fo

llo
w-

up

Si
ng

le-
ce

nte
r, o

pe
n-

lab
el;

 
12

 m
on

ths
’ fo

llo
w-

up

Mu
ltic

en
ter

 (n
 =

 13
); 

do
ub

le-
bli

nd
; 

12
 w

ee
ks

’ fo
llo

w-
up

85
%

 cl
ini

ca
l re

mi
ss

ion
 in

 w
ee

k 1
0; 

83
%

 vs
. 6

1%
 cl

ini
ca

l re
sp

on
se

 in
 

we
ek

 60
 (in

flix
im

ab
 ev

er
y 8

 w
ee

ks
 

vs
. o

n d
em

an
d; 

p =
 0.

01
1)

; 2
3%

 vs
. 

92
%

 re
lap

se
 (in

flix
im

ab
 ev

er
y 

8 w
ee

ks
 vs

. o
n d

em
an

d; 
p <

0.0
03

)

73
%

 cl
ini

ca
l re

sp
on

se
 in

 w
ee

k 8
; 

38
%

 vs
. 1

8%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 54
 (in

flix
im

ab
 ev

er
y 8

 vs
. 

12
 w

ee
ks

; p
 =

 0.
14

6)

37
%

 vs
. 4

5%
 cl

ini
ca

l re
sp

on
se

, 9
%

 
vs

. 1
2%

 cl
ini

ca
l re

mi
ss

ion
 in

 w
ee

k 8
 

(5
-A

SA
 2.

25
 g 

vs
. 6

.75
 g/

da
y; 

no
t 

sig
nif

ica
nt)

80
%

 vs
. 3

3%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 4 
(B

DP
 vs

. 5
-A

SA
; p

 
<0

.02
5)

; b
ett

er
 cl

ini
ca

l re
sp

on
se

 in
 

BD
P 

gr
ou

p i
n w

ee
ks

 8 
(p

 <
0.0

03
) 

an
d 1

2 (
p <

0.0
15

); 
73

%
 vs

. 2
7%

 
 en

do
sc

op
ic 

re
mi

ss
ion

 in
 w

ee
k 1

2 
(B

DP
 vs

. 5
-A

SA
; p

 <
0.0

25
)

39
%

 vs
. v

s. 
79

%
 cl

ini
ca

l re
mi

ss
ion

 
in 

we
ek

 12
 (o

lsa
laz

ine
 vs

. s
ulf

as
ala

-
zin

e; 
p =

 0.
00

6)
; 3

6%
 vs

. 4
%

 fa
ilu

re
 

to 
re

sp
on

d t
o t

re
atm

en
t (

ols
ala

zin
e 

vs
. s

ulf
as

ala
zin

e; 
p =

 0.
00

5)

Ind
ep

en
de

nt 
of 

int
er

va
l: i

nfe
cti

on
s 

(3
8%

); 
he

ad
ac

he
, fe

ve
r, s

kin
 re

ac
 -

tio
ns

 (8
%

 ea
ch

)

Ind
ep

en
de

nt 
of 

int
er

va
l: i

nfe
cti

on
s 

(6
0%

); 
inf

us
ion

 re
ac

tio
n (

16
%

)

Do
se

-in
de

pe
nd

en
t: h

ea
da

ch
e 

(1
5%

), 
ab

do
mi

na
l p

ain
 (2

5%
)

No
 si

gn
ific

an
t a

dv
er

se
 re

ac
tio

ns
 

 re
po

rte
d

39
%

 vs
. 4

6%
 ad

ve
rse

 re
ac

tio
ns

 
 (o

lsa
laz

ine
 vs

. s
ulf

as
ala

zin
e)

: 
 he

ad
ac

he
, n

au
se

a, 
vo

mi
tin

g, 
ra

sh
, 

itc
hin

g, 
dia

rrh
ea

, a
nd

/or
 fe

ve
r



M E D I C I N E

VIII Deutsches Ärzteblatt International | Dtsch Arztebl Int 2017; 114: 331–8 | Supplementary material

eTABLE 5

Recommended dosing and tapering schedule for prednisone or prednisolone

Week
1

60 mg

50 mg

45 mg

40 mg

35 mg

30 mg

25 mg

20 mg

15 mg

Week
2

50 mg

40 mg

40 mg

40 mg

35 mg

30 mg

25 mg

20 mg

15 mg

Week
3

40 mg

40 mg

40 mg

30 mg

30 mg

30 mg

25 mg

20 mg

15 mg

Week
4

35 mg

35 mg

35 mg

30 mg

30 mg

25 mg

20 mg

15 mg

12.5 mg

Week
5

30 mg

30 mg

30 mg

25 mg

25 mg

20 mg

20 mg

15 mg

10 mg

Week
6

25 mg

25 mg

25 mg

25 mg

20 mg

15 mg

15 mg

12.5 mg

10 mg

Week
7

20 mg

20 mg

20 mg

20 mg

15 mg

15 mg

15 mg

10 mg

7.5 mg

Week
8

15 mg

15 mg

15 mg

15 mg

15 mg

10 mg

10 mg

7.5 mg

7.5 mg

Week
9

10 mg

10 mg

10 mg

10 mg

10 mg

10 mg

5 mg

5 mg

5 mg

Week
10

5 mg

5 mg

5 mg

5 mg

5 mg

5 mg

5 mg

2.5 mg

2.5 mg

Week
11

0 mg

0 mg

0 mg

0 mg

0 mg

0 mg

0 mg

0 mg

0 mg

eBOX

Differences between IBD treatment for children and 
adolescents and for adults
● First-line treatment for children and adolescents with Crohn’s disease, regard-

less of severity, is exclusive enteral nutrition.
● Pharmacological maintenance therapy lasting several years—usually at least 

until the end of puberty or transition to adult care—is indicated for patients who 
have not yet reached adulthood.

● In adults with Crohn’s disease, abstinence from nicotine use is indicated to main-
tain remission, but pharmacological therapy is not.

● Primary treatment for children and adolescents with Crohn’s disease and anal 
fistulae is infliximab therapy. This option is not part of adult treatment algo-
rithms.

● Thiopurines are of considerably more benefit in maintaining IBD remission 
(e.g. to reduce steroid use) in children and adolescents than in adults.


