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ABSTRACT
What Is Known

� Perianal disease, defined as fistula and/or abscess
formation, is a severe complication and difficult
to treat.

� The reported prevalence of perianal disease in newly
diagnosed pediatric patients with Crohn disease var-
ies from 8% to 15%. Few data are available on
incidence after diagnosis.

� Corticosteroids do not induce mucosal healing in
Crohn disease.

What Is New

� Prospective data from a large registry on pediatric
Crohn disease patients (n¼2406) indicate a preva-
lence of perianal disease at diagnosis of 5.5% with
further 7.5% of subjects developing this compli-
cation within 3 years.

� Boys have a 3 times higher risk for developing peri-
anal disease than girls.

� Use of corticosteroids as induction therapy after
diagnosis is significantly associated with the devel-
opment of perianal disease during follow-up.
Objectives: Perianal disease (PD) with fistula and/or abscess formation is a

severe complication in Crohn disease (CD). We examined prevalence, inci-

dence, and risk factors for PD development in a pediatric CD cohort.

Methods: Patients with CD from the prospective, multicenter registry for

inflammatory bowel disease from Germany and Austria (CEDATA-GPGE)

were included if diagnosed at the age of 18 years or younger, registered

within 3 months after diagnosis, and having at least 2 follow-up visits within

the first year of registration. We examined potential risk factors for PD with

Kaplan-Meier analysis and a final Cox model considering sex, family history

of inflammatory bowel disease, extraintestinal manifestations, disease

location, and induction therapy (corticosteroids or nutritional therapy).

Results: Of 2406 patients with CD, 742 fulfilled inclusion criteria (59% boys,

mean age at diagnosis 12.4� 3.4 years). PD was present at diagnosis in 41

patients (5.5%; 80.9% boys), whereas 32 patients (4.3%, 81.3% male)

developed PD during follow-up (mean 2.0� 1.6 years). The cumulative

incidence of PD at 12 and 36 months after diagnosis was 3.5% and 7.5%,

respectively. Potential risk factors for PD development during follow-up were

male sex (hazard ratio¼ 3.2, [95%; confidence interval 1.2–7.8]) and

induction therapy with corticosteroids (hazard ratio¼ 2.5 [1.1–5.5]).

Diagnostic evaluation at PD diagnosis was incomplete in 40% of affected

subjects. PD resolved within 1 year in 50% of cases.

Conclusions: Approximately 10% of CD patients in our cohort suffered from

PD within the first 3 years of their disease. Male sex and initial corticosteroid

therapy were associated with an increased risk to develop PD after diagnosis.
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erianal disease (PD) with fistula and/or abscess formation is a
serious clinical problem in patients with Crohn disease (CD).
P

Perianal fistulas are the most frequent manifestations of fistulizing
CD (1,2). The development of PD can appear at any time during the
course of disease and may be the initial manifestation leading to the
diagnosis of CD (3). Patients with PD may suffer from pain and
secretion and are at risk for developing fecal incontinence. The
reported prevalence of PD (perianal fistula/abscesses) in newly
diagnosed pediatric patients with CD varies from 8% to 15% (4–8).
Long-term data regarding the incidence of PD after diagnosis,
potential risk factors, management, and outcome of PD in pediatric
patients are limited (7,9,10). The European Crohn’s and Colitis
Organization and the recent European Society for Paediatric Gas-
troenterology Hepatology and Nutrition guidelines recommend a
complete diagnostic evaluation in all pediatric patients with CD
presenting with PD to tailor treatment accordingly (11,12). Thera-
peutic options for transsphincteric or complex fistulas are limited.
Treatment often requires a combination of pharmaceutical and
surgical measures depending on the inflammatory activity, abscess
formation, location, and course of PD (13).

The primary objective of this project was to examine the
prevalence of PD at initial CD diagnosis, the incidence during
SPGHAN. All rights reserved.
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follow-up, and to determine potential risk factors for the develop-
ment of PD in an unselected group of pediatric patients with CD
followed in the registry of the Society for Pediatric Gastroenterol-
ogy and Nutrition (CEDATA-GPGE). A secondary aim was to
investigate whether physicians in Germany and Austria follow the
guidelines for evaluation and management of PD in their patients.

MATERIALS AND METHODS
We retrospectively analyzed data of patients with CD, which

were registered from July 2004 to April 2014 in the German/
Austrian pediatric inflammatory bowel disease (IBD) patient reg-
istry CEDATA-GPGE. The CEDATA-GPGE registry is a prospec-
tive, multicenter registry in Germany and Austria, established since
2004 by the GPGE. The reporting institutions range from large
specialized outpatient clinics at academic centers to small regional
hospitals (14).

Reporting physicians were asked to complete a baseline case
record form (CRF) and the first follow-up CRF reporting the results
of diagnostic work up by the time a patient was included into the
registry. The baseline CRF includes general patient characteristics,
different sign and symptoms before and/or at the time of diagnosis,
date and type (CD, ulcerative colitis, IBD-U) of final diagnosis,
extraintestinal manifestations (EMs), and family history for IBD.
This questionnaire has already obtained information about the
presence of perianal fistula or abscess (see Supplemental Digital
Content 1, http://links.lww.com/MPG/B8). The follow-up CRF
includes data since the last documented visit on medical history
including symptoms; stool behavior and EMs; anthropometrics,
physical examination including perianal findings, laboratory
parameters, diagnostic findings (endoscopy, histology, imaging),
surgical procedures, disease localization, and severity; compli-
cations (fistula, abscess, stenosis, and other); comorbidities, and
treatment (antibiotics, IBD-specific drugs, vitamins, and supple-
ments). Exclusive enteral nutrition (EEN) as treatment option was
only assessed from 2008 onwards in the registry.

Between 2004 and 2013, the institutions submitted patient’s
data via hard copy CRFs and since August 2013 online CRFs are in
use. Because of financial constraints, enrollment of new patients
was interrupted between 2010 and August 2013, whereas previously
entered patients continued to have follow-up CRFs.

Eligibility

For this analysis we included patients with CD fulfilling the
following criteria: age at initial CD diagnosis �18 years, registry
enrollment within 90 days after CD diagnosis with a completed
baseline and first follow-up CRF, submission of at least 2 follow-up
CRFs in the first year with a maximum time gap of 200 days
between the consecutive follow-up CRFs. Eligible patients were
censored, if the time interval between the consecutive follow-up
CRFs after the first year was >200 days.

Definitions

PD was defined as perianal fistula and/or perianal abscess
visualized during clinical examination and/or imaging. According
to the perianal findings, we characterized 3 groups of patients:
1. P
b

74
atients with PD at initial diagnosis had a documented PD at
aseline and/or in the first follow-up CRF, documenting disease

location and behavior at diagnosis (prevalence at diagnosis;
group 1).
Patients developing PD during the course of disease had no PD
2.
d
ocumented at baseline and in the first follow-up CRF, but a
 Copyright © ESPGHAN and NASP
documented PD thereafter (incidence of new PD after
diagnosis; group 2).
Patients without PD had no documentation of PD in any CRF
3.
(
no PD; group 3).
Family history of IBD included every occurrence of IBD in
biological relatives of the patient. EMs included skin manifestations
(erythema nodosum, pyoderma gangrenosum), fever (>38.5 8C >3
days without other focus), hepatobiliary (primary sclerosing cho-
langitis, autoimmune hepatitis, or overlap syndrome), pancreatic,
renal or ophthalmological complications, arthralgia, or arthritis of
peripheral joints and the spine. Disease location, rectal involvement,
and disease behavior were extracted from the information given in
the baseline and follow-up CRFs using the Paris classification (15).
EEN therapy was defined as exclusive feeding with a balanced
elemental or whole-protein formula for at least 4 weeks. Systemic
corticosteroids as initial therapy included prednisone or methyl-
prednisolone given orally or intravenously. Immune modulators
included azathioprine (Aza), 6-mercaptopurine (6MP), and metho-
trexate.

Complete diagnostic evaluation for PD was considered with
the following investigations performed: pelvic magnetic resonance
imaging or trans-anorectal ultrasonography, colonoscopy or proc-
tosigmoidoscopy, and manual examination under anesthesia by a
colorectal surgeon (11,12).

Diagnostic latency was defined as time between age at onset
of symptoms and age of diagnosis. Physician global assessment
regarding disease activity (remission, mild, moderate, or severe)
was reported in the CRF at diagnosis and during follow-up (see
Supplemental Digital Content 1, http://links.lww.com/MPG/B8 and
Supplemental Digital Content 2, http://links.lww.com/MPG/B9).
The short-Pediatric Crohn’s Disease Activity Index (sPCDAI)
(16) was calculated from the information provided on the CRFs.
For discrimination between mild and moderate-severe disease
activity a cut-off point of �30 was set.

Additional Questionnaire for Perianal Disease
Management and Treatment

For all identified patients with PD fulfilling the inclusion
criteria, a questionnaire was sent to the respective institutions to
confirm PD and provide additional information, particular regard-
ing initial induction therapy, diagnostic and therapeutic manage-
ment, and outcome of PD during follow-up.

Statistical Considerations

Descriptive analyses of the cohort and the 3 patient sub-
groups were given as percentages with mean� standard deviation
(SD) or median (min; max) where appropriate. Chi-square test and
the nonparametric Kruskal-Wallis test were applied for group
comparison. Time until event was calculated by time in years from
diagnosis of CD to first follow-up with documented PD, and in case
of nonevent censored by last follow-up. Kaplan-Meier curves were
performed and represent the survival distribution function of the
event (PD). The cumulative incidence of PD is the difference of the
curve to 1 and involved only patients with PD developing during
follow-up (group 2) and patients without PD (group 3). We used
Kaplan-Meier curves to compare incidental PD cases and patients
without PD to identify potential risk factors for the development of
PD regarding sex, positive family history for IBD, physician global
assessment, C-reactive protein (CRP), sPCDAI (mild vs moderate/
severe), EM, age, disease location, rectal disease involvement at
GHAN. All rights reserved.
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diagnosis, and corticosteroids or EEN within the first 3 months after
diagnosis such as induction therapy. Variables were included if total
missing was <10%. For the comparison of Kaplan-Meier curves, a
nonparametric Log Rank test was selected.

For multiple analyses, Cox proportional hazards models were
applied and estimated hazard rate ratios. To identify the potential
risk factors, a backward selection was used starting with the
potential risk factors recognized previously by Kaplan-Meier esti-
mates (Log Rank with P value<0.05) and fulfilled the proportional
hazard assumption. Before starting selection procedure, all possible
pairwise interactions were tested. The final model was conducted
through stepwise backward elimination, based upon the Wald Chi-
square test at the 0.05 level, or determined by clinical importance.
The statistical significance was defined as P< 0.05. The statistical
software SAS Enterprise for Windows, Release 9.2 (SAS Institute,
Cary, NC) was used for this study.

Ethical Statement

The ethical committee of the respective participating institu-
tions approved the registry and all amendments. Age-appropriate
informed consent was signed by children (starting at age 6) and their
parents before inclusion. All data were submitted pseudonymized
with respect to data security regulations.

RESULTS
In total, 4240 patients with IBD reported by 96 clinical

institutions were included in the CEDATA-GPGE registry until
March 2014 (55.1% boys, median age at diagnosis of 13.7 years
[range 0.3–22.9]); 2406 patients were diagnosed with CD (58.4%
boys; median age at diagnosis 13.9 years; range 0.2–22.9). Of the
patients with CD, 742 fulfilled all inclusion criteria and were
reported by 70 of 96 participating clinical institutions with a median
follow-up time of 1.2 years (range 0.2–7.3 years). The most
frequent reasons for exclusion were no registration within the first
3 months of diagnosis, no baseline and/or follow-up CRF reporting
initial diagnostic workup, and/or no consecutive follow-up forms in
the first year of registry enrollment (Fig. 1).

Out of 742 patients, 73 patients (9.8%) were affected by PD,
thereof with documented PD at initial CD diagnosis in 41 patients
(5.5%, group 1), whereas 32 patients (4.3%, group 2) developed PD
during follow-up with a median follow-up time in this registry of
1.6 years (range 0.2–7.0 years). Of the 73 affected patients, 36 had
 Copyright © ESPGHAN and NA

4240 IBD patients
in CEDATA- Registry (March 2014)

742 CD patients
fulfilling inclusion criteria  1.

669 without PD

41 with PD at initial
diagnosis 

2406 Crohn disease patients

32 with PD developing
during follow up   

73 with PD

1664 patients excluded: 
No baseline CRF within  

3 months of diagnosis or  
no follow up in 1st year    

FIGURE 1. Flow chart of patients Inclusion – Final Cohort (N¼742).

CD¼Crohn disease; CRF¼ case record form; IBD¼ inflammatory
bowel disease; PD¼perianal disease.
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perianal fistula, 22 perianal abscess, and 15 patients were affected
by both.

The cumulative incidence of new PD development after
diagnosis was 3.5% at 1 year and 7.5% at 3 years, with 372,
185, and 77 patients followed at 1, 2, and 3 years, respectively.
Of 32 patients (group 2), 29 (90%) developed PD within the first 1.5
years of initial diagnosis with a median time of 0.7 years (range,
0.2–4.6). The cumulative incidence of PD was 9% 1 year after CD
diagnosis (groups 1 and 2).

Table 1 shows basic characteristics of the final cohort
stratified by PD status in the 3 subgroups. Boys were more likely
to be affected by PD than girls (P¼ 0.006). Rectal involvement at
initial diagnosis was more frequent in patients of group 1 (70.7%;
29/41) compared to those in group 3 (49.4%; 330/669, P¼ 0.01).
There were no differences among patient groups regarding disease
location, age at diagnosis, and positive family history for IBD.

Table 2 gives induction therapy used in the 3 subgroups and
the total cohort. More than half of patients in this inception cohort
(55.6%; 412/742) were initially treated with corticosteroids with a
higher proportion in patients of group 2 developing PD during
follow-up (75.0%; 24/32; P¼ 0.02). EEN therapy was applied in 80
of 335 (23.9%) patients enrolled after 2008 and in 4 of 10 of patients
developing PD during follow-up. Aza at diagnosis was induced
more often in patients developing PD than in those without PD
(62.5%; N¼ 32 vs 37.8%; N¼ 669, respectively, P¼ 0.0007).

Log rank tests in Kaplan-Meier indicated 2 following vari-
ables as potential risk factors for developing PD: male sex (log-
rank¼ 7.6; P¼ 0.006) and the initial induction therapy with corti-
costeroids (log-rank¼ 5.5; P¼ 0.018) (Fig. 2A and 2B).

No significant associations with PD development after diag-
nosis were found for positive family history of IBD, EM, rectal
disease involvement, age, physician global assessment, sPCDAI,
and CRP at initial CD diagnosis. In a backward selection of the
multiple Cox proportional hazards analysis, the effects of male sex
and induction therapy with corticosteroids were confirmed as
significantly related to PD development. By testing pairwise inter-
actions between the given variables in the Cox regression, no effect
modification was found.

Hazard rate ratios of the resulting risk factors revealed that
the risk of developing PD was 3 times higher in boys than in girls
(hazard ratio¼ 3.2, [95%; confidence interval 1.2–7.8]). Induction
therapy with corticosteroids within the first 3 months of diagnosis
was associated with doubling the risk for occurrence of PD in
pediatric patients with CD (hazard ratio¼ 2.5 [1.1–5.5]).

Additional Survey—Management of Perianal
Disease

The additional questionnaire on PD management was
returned for 46 of 73 patients with PD; thereof 32 were diagnosed
with PD at initial CD diagnosis. A complete diagnostic evaluation
was performed in 57% (26/46): magnetic resonance imaging in 67%
(31/46), sigmoidoscopy or colonoscopy in 82% (38/46), and anal
sonography in 11% (5/46) of patients. Information from the
additional questionnaire confirmed the previous registry data, that
two thirds of patients with PD developing during follow-up were
treated with corticosteroids as induction therapy (74%; 34/46).
After diagnosis of PD, a wide variety of drugs was initiated: half
of patients received antibiotics (22/46) and/or Aza/6MP (26/46),
26% (12/46) were treated with biologicals, mostly infliximab (IFX),
and 19% (9/46) were given systemic steroids. Surgical interventions
were performed in 24 of 46 patients (52%), 17 of them had abscess
incision, 9 fistula incision, 4 drainage with seton insertion, and 6
patients had at least 2 of those interventions combined. One patient
SPGHAN. All rights reserved.
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TABLE 1. Patients’ characteristics at initial diagnosis

Patients characteristics at initial diagnosis

Patients with PD at

diagnosis (group 1)

Patients with PD developing

during follow-up (group 2)

Patients with no

PD (group 3) All patients

(N¼ 41) (N¼ 32) (N¼ 669) (N¼ 742)

Age at diagnosis (mean�SD) 12.3� 2.6 13.4� 2.8 12.4� 3.5 12.3� 3.3

Male in % 78.1
�

81.3
�

56.6 59.0

Follow-up time in the registry in years (median, range) 1.4 (0.09–6.0) 1.6 (0.2–7.0) 1.1 (0.09–7.1) 1.2 (0.1–7.3)

Positive family history for IBD in % 12.2 15.6 17.0 16.6

Extraintestinal manifestation within first 3 months

of diagnosis in %

24.4 40.6 28.7 28.9

Disease localization at baseline (Paris classification) in %

L1 2.4 9.4 6.9 6.7

L1-L4 2.4 3.1 4.6 4.5

L2 4.9 12.5 13.3 12.8

L2-L4 19.5 9.4 8.2 8.9

L3 17.1 9.4 22.1 21.3

L3-L4 39.0 40.6 28.8 29.9

L4 2.5 0 1.2 1.2

Not available 12.2 15.6 14.9 14.7

Rectal manifestation at diagnosis 70.7
�

56.3 49.4 50.9

Diagnostic latency in years (median, range) 0.4 (0.0–3.8) 0.3 (0.0–5.6) 0.4 (0.0–9.0) 0.4 (0.0–9.0)

IBD¼ Inflammatory bowel disease; L1¼ involvement of the terminal ileum only, with limited or no cecal disease; L2¼ shows only colonic involvement;
L3¼ small and large bowel involvement; L4¼ upper GI involvement, isolated or combined with L1, L2, and L3; PD¼ perianal disease; SD¼ standard
deviation.�

P< 0.05 versus group 3.
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received a colostomy. After 1 year of PD occurrence, complete
healing was reported in 50% of the subcohort (22/44, 2 missing).
These 22 patients received following treatment for PD: antibiotics
(59.2%; 13/22), IFX in a combination with Aza/6MP (13.6%; 3/22),
Aza/6MP only (13.6%; 3/22), and no additional medication (13.6%;
3/22). Surgical intervention was performed in 9 of 22 patients
(41%). Another 11 of 44 (25%) patients recovered between 1 and
2 years, and further 6 after 2 years. In the remaining 5 patients
(12%), PD did not resolve until the end of this survey. Of those 5
patients, 3 had received biologics in combination with rectal
steroids or Aza/6MP and 1 had additional surgical intervention
with drainage. Another patient was treated with antibiotics, Aza/
6MP, nutrition therapy, and drainage. The last patient had no
medical treatment but abscess incision. Information on relapses
after initial healing was available in 37 of 46 patients. Relapses
occurred in 7 of 37 patients in spite of treatment with antibiotics
combined with Aza/6MP or methotrexate (n¼ 4), IFX combined
 Copyright © ESPGHAN and NA

TABLE 2. Induction therapy in pediatric patients with Crohn disease

Induction therapy (within 3 mo

after diagnosis) in %

Patients with PD at

diagnosis (N¼ 41) (group 1)

Pa

during

Exclusive enteral nutrition from

January 2008, N¼ 10–335)

27.3

Corticosteroids 65.9

Antibiotics 58.5y,z

Methotrexate 0.0

Immunomodulator (Aza/6MP) 63.4
�

Infliximab 2.5

Aza¼ azathioprine; 6MP¼ 6-mercaptopurine; PD¼ perianal disease.�
Significant <0.05 versus group 3.
ySignificant <0.0001 versus group 3.
zSignificant <0.05 group 1 versus group 2.

76
with Aza/6MP and antibiotics (n¼ 1), or Aza/6MP only (n¼ 1).
The last patient relapsed while not receiving any therapy.

DISCUSSION
In this pediatric cohort of 742 newly diagnosed CD patients,

approximately 10% experienced PD within the first 3 years after CD
diagnosis. Boys had a 3 times higher risk for developing PD than
girls. The use of corticosteroids as induction therapy after diagnosis
was associated with the development of PD during follow-up.

Our cohort seems representative with similar age and sex
distribution compared to all patients with CD in the registry. The
male dominance is in concordance with figures reported from a
large international prospective European registry (EuroKids) of
1221 newly diagnosed patients with IBD of which also 59% of
the patients with CD were boys (17).

To avoid bias, we excluded patients with enrollment >3
months after initial CD diagnosis or <2 follow-up documentations
SPGHAN. All rights reserved.

tients with PD developing

follow-up (N¼ 32) (group 2)

Patients with no PD

(N¼ 669) (group 3)

All patients

(N¼ 742)

40.0 23.3 23.9

75.0
�

54.1 55.6

18.8y 12.2 15.1

6.9 0.0 1.5

62.5
�

37.8 40.3%

3.5 1.8 1.9
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FIGURE 2. A, Kaplan-Meier—PD development stratified by sex in pediatric patients with Crohn disease (CD) over time in years (N¼701).

B, Kaplan-Meier—PD development stratified by induction therapy with corticosteroids within the first 3 months after diagnosis in pediatric

patients with CD over time in years (N¼701). 0¼no induction therapy with corticosteroids; 1¼ yes, induction therapy with corticosteroids;

F¼ female; m¼male; PD¼perianal disease.

JPGN � Volume 66, Number 1, January 2018 Perianal Disease in CD Patients Followed in CEDATA-GPGE Registry
in the first year. The prevalence of PD at diagnosis (5.5%) in our
cohort is lower compared to data from the EuroKids registry (9%)
(17), from the Pediatric IBD Collaborative Group (10%) (18), and
the EPIMAP registry (9%) (8) covering all patients with IBD from a
defined region in Northern France (472 pediatric patients with CD
diagnosed at an age<16 years between 1988 and 2002). Singer et al
(7) performed a retrospective chart review of pediatric patients with
CD seen at their institution during a 9-year period and reported a
prevalence of perianal fistula in 40 of 318 (13%) patients at time of
diagnosis. A selection bias of more complicated cases reported from
large IBD centers cannot be excluded. Our patients were diagnosed
in 70 reporting sites including small hospitals and practices. A
varying diagnostic latency due to different access to health care
 Copyright © ESPGHAN and NA
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resources and specialists in different countries may also explain
differences in the cohorts.

In our cohort, the cumulative incidence of PD at 1 year after
diagnosis was 9.0% including prevalent cases at diagnosis. Gupta
et al (9) reported a similar incidence of penetrating disease of 8.2%
at 12 months after diagnosis (N¼ 989), also including patients with
the event at diagnosis. This cohort, however, focused on penetrating
complications, not only on perianal abscess and fistula. The French
registry EPIMAP observed a cumulative incidence of PD of 27%
from diagnosis during a median follow-up of 7 years (8). The recent
retrospective analysis from the ‘‘ImproveCareNow’’ registry
reported PD prevalence at diagnosis of 9% with further 21%
developing PD at any time point during follow-up resulting in a
SPGHAN. All rights reserved.
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cumulative incidence of 30% after 6 years disease duration (10).
Data from adult cohorts in the United States (N¼ 179) and New
Zealand (N¼ 715) reported a 20% to 28% cumulative incidence of
developing PD within 20 years of initial CD diagnosis, including
patients with PD at diagnosis (2,3). Since no such long-term data
from pediatric-onset CD on the development of PD are available, it
still remains unresolved, whether age of onset has an influence on
developing this complication over time. Our data did not show any
association between age at initial diagnosis and PD within the
pediatric range.

Disease location did not differ between patients with PD at
diagnosis, PD developing during follow-up, and no PD. A high
percentage (71%) of patients with PD at diagnosis had rectal
involvement, which confirms data in adults (1). No significant
difference was found between children who developed PD during
follow-up and patients with no PD (both 47%). We also found no
association between family history for IBD, EMs, sPCDAI, CRP,
and the presence of PD. EMs at initial diagnosis occurred in 29% of
our cohort which is similar to other pediatric CD studies (8,19,20).

Boys had a 3 times higher risk for developing PD than girls.
Adler et al (10) reported an odds ratio of 1.49 for PD in boys
compared to girls, which remained significant after adjustment
(P¼ 0.013). Corticosteroids as initial induction therapy was associ-
ated with doubling the risk for developing PD. Pediatric guidelines
for CD recommend either corticosteroids or EEN as induction
therapy in moderate to severe CD. More than half of the cohort
received systemic corticosteroids as induction therapy. It cannot be
excluded that corticosteroids may have been used as initial therapy
in children with more severe manifestation. The higher frequency of
Aza treatment in patients with PD may point in the same direction.

Corticosteroids are less likely to induce mucosal healing
compared to EEN and anti-TNF-alpha agents (21–23). Corticos-
teroids are potential risk factors for infections including abscesses.
Although biological plausible, only randomized intervention trials
will confirm a causal relationship between corticosteroids and the
risk for developing PD.

The additional survey on PD management showed that IFX
therapy was rarely used as initial therapy. This drug was licensed at
first in September 2007. By that time, almost 50% of the cohort was
already included in the registry. This may explain why only 26% of
children with PD received biologicals, which are now recom-
mended as first-line therapy in conjunction with surgical inter-
ventions (24). Antibiotics were the most commonly used
medication for the treatment of PD, whereas surprisingly 20%
received steroids.

Strength of the present study was the high number of
unselected newly diagnosed patients with CD submitted by differ-
ent types of clinical settings ranging from small standard care
hospitals to university clinics and followed prospectively. The
cumulative incidence may be biased due to a short patient fol-
low-up time with a median of 1.2 years in the complete cohort and
1.6 years in patients who developed PD during disease progress.

Our data are relevant for the management of pediatric CD.
Because the majority of incident PD occurred within the first
18 months of follow-up close monitoring regarding PD develop-
ment is warranted after diagnosis in pediatric patients with CD,
particularly boys. Further studies are needed to decide whether
initial induction therapy with EEN is superior to corticosteroids to
reduce the risk for PD development.

Acknowledgments: The authors thank Mrs. B. Filipiak
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