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IBD phenotype at diagnosis, and early disease-course
in pediatric patients in Croatia: data from the Croatian
national registry
Lana Ivković1, Iva Hojsak 2,3,4, Ivana Trivić2, Sara Sila2, Pero Hrabač5, Vlatka Konjik6, Irena Senečić-Čala7, Goran Palčevski8,
Ranka Despot9, Orjena Žaja10 and Sanja Kolaček2,3

BACKGROUND: Pediatric inflammatory bowel disease (IBD) presents with extensive phenotype. The aim of this study was to
determine the phenotype of pediatric IBD patients in Croatia at diagnosis and follow-up.
METHODS: Children were prospectively recruited into Croatian IBD national registry. Data on diagnostic evaluation, therapy and 1-
year follow-up were collected.
RESULTS: A total of 51 newly diagnosed patients were recruited (19 Crohn’s disease (CD), 28 ulcerative colitis (UC) and 4 IBD-
unclassified (IBD-U)). Most common location in CD was ileocolonic disease (52.6%), and pancolitis in UC (53.6%). The recommended
complete diagnostic algorithm was performed only in 29.4% of patients. First-line therapy used in CD was exclusive enteral
nutrition for remission induction (84.2%) and azathioprine for maintenance (73.7%). In patients with UC, aminosalicylates were the
most common drug used (89.3%). By the end of the first year 41.2% of CD and 53.9% of UC patients had one or more relapses and
required treatment escalation.
CONCLUSION: Our data confirm extensive intestinal involvement in pediatric IBD and relatively high relapse rate during the first
year of follow-up. More effort should be invested on the national level to implement more stringent adherence to the current
European guidelines.
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IMPACT:

● The key message of our article is that pediatric IBD in Croatia shows extensive intestinal involvement with high relapse rates in
first year of follow-up.

● It is the first cohort study reporting on the phenotype of pediatric IBD in Croatia, but also investigates adherence to diagnostic
and therapeutic European guidelines which is not commonly reported.

● The study is national based, thus having the greatest impact on Croatian health care,stressing out that more effort should be
invested on the national level to implement more stringent adherence to the current European guidelines.

INTRODUCTION
Inflammatory bowel disease (IBD), comprising of Crohn’s disease
(CD), ulcerative colitis (UC) and IBD-unclassified (IBD-U), is a
chronic inflammatory disorder of the gastrointestinal (GI) tract
with rising incidence in the pediatric population.1 Approxi-
mately 15–25% of all IBD present during childhood,2 with a
more extensive disease phenotype and more severe clinical
course than in adult-onset disease.3,4 Furthermore, disease
management should enable optimal growth and psychosocial
development.

Given specific features of pediatric inflammatory bowel disease
(PIBD), accurate disease classification is necessary. Thus, in 2011,
Paris Classification,5 a pediatric modification of the Montreal
classification,6 was adopted. It contains more detailed subgroups
related to age at diagnosis, location and severity of disease and
existence of growth retardation,5 which enabled detection of
phenomena typical for pediatric population.7

According to the Paris Classification,5 the most common CD
phenotype in children is ileocolonic disease (L3) with higher
proportion of colonic involvement (L2) in younger children,
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whereas inflammation in adolescents is mainly limited to the
terminal ileum (L1).3 Upper GI tract involvement is found in one
third of the children, which is more common than in adults.3

Children with UC also mostly present with extensive disease
form—pancolitis (E4),8,9 though in 5–10% of the patients with
extensive disease, rectum can macroscopically seem spared.7,8

Unlike adults, the disease in children has shown tendency to
spread over time, and recurrent exacerbations in CD change the
disease behavior from inflammatory to stricturing and penetrating
form.10,11

The aim of therapy in IBD is not only the induction and
maintenance of remission, but also supporting adequate growth,
especially in patients with CD. Evidence-based guidelines on the
diagnostic algorithms, treatment and surveillance of PIBD have
been developed and are regularly updated,12–14 but the question
remains whether clinicians adhere to these guidelines and to
which extent. It is well known that mild disease at diagnosis, early
diagnosis and timely initiated disease-stage adapted management
improve the ultimate prognosis for both CD15,16 and UC.17,18 This
is of particular importance in view of the latest data on mortality
of childhood onset IBD, with IBD, in general, carrying three times
higher mortality risk (hazard ratio (HR) 3.2), and the UC being
addressed as the most serious threat increasing mortality risk four
times (HR 4.0).19

Epidemiological data on PIBD in Croatia are available only since
2016, when a Croatian national registry for PIBD was established.
Data from the registry enabled determining national incidence of
PIBD, and noted regional differences in incidence rates, thus
confirming the existence of a north to south decreasing gradient
in Croatia (unpublished data).
The aim of the registry was also to investigate, for the first time,

data on phenotype of PIBD in Croatia, as well as national
diagnostic and therapeutic approaches. Therefore, the primary
aim of this study was to describe prevailing disease phenotype for
CD and UC in children in our country. The secondary aims were to
investigate diagnostic and therapeutic approaches in Croatia in
view of the current European guidelines,12–14 and to describe early
disease-course through 1-year follow-up data.

MATERIALS AND METHODS
Study design
This was a prospective study recruiting children (age 0–18 years)
with newly diagnosed IBD, from June 1, 2016 to May 31, 2017, into
a newly developed Croatian national pediatric IBD registry. The
registry was established in 2016 as an online database, collecting
required data from all Croatian centers that diagnose and treat
pediatric patients with IBD. A detailed description of the registry
establishment, its layout and the process of data collecting are
presented elsewhere (unpublished data).
The IBD diagnosis was made according to the revised Porto

criteria.14 Location and phenotype of the disease were based on
the Paris classification.5 The nutritional status was determined at
the time of diagnosis based on the Z-score of body mass index
(BMI) for the age, which is a deviation of BMI from the population
mean according to the World Health Organization (WHO)
2007 standards (https://www.who.int/growthref/who2007_bmi_
for_age/en/). Stunted growth was defined as a Z-score of height
for age more than two standard deviations below the WHO
2007 standards. Disease relapse was determined by the assigning
physician based on relevant clinical data—child’s clinical condition,
need for the introduction of remission induction therapy or need
for the escalation in maintenance therapy, activity index scores
showing active disease,20–22 and increased inflammatory markers.

Statistical analysis
Statistica software version 13.4 (TIBCO Software Inc. (2018)) was
used for the required analysis. An analysis of the normality of data

distribution was performed with the Kolmogorov−Smirnov test,
and appropriate parametric or nonparametric tests were selected
based on the analysis. Age at diagnosis (years) and time elapsed
between symptoms occurrence and diagnosis (months) were
presented as the median with the range. χ2 test was used for
category data and comparison of continuous variables was
analyzed by Student’s t, Mann−Whitney, Kruskal−Wallis, ANOVA
test and Spearman correlation. All p values < 0.05 were deter-
mined to be statistically significant.
The study was approved by the Ethics Committee of the

Children’s Hospital Zagreb (02-26/10-4-15).

RESULTS
Clinical presentation
A total of 51 children with newly diagnosed IBD were identified;
19 (37.3%) of them with CD, 28 (54.9%) with UC and four (7.8%)
had IBD-U. Median age at diagnosis was 14.8 (5.4–17.8) years.
Median duration of symptoms before diagnosis was 2 (0.2–24)
months but differed in respect to the IBD type; 5 (1–14) months
for CD and 2 (0.2–24) months for UC, without statistically
significant difference (p= 0.253). Symptoms at diagnosis in
respect to IBD type are presented in Fig. 1. Bloody stools occurred
significantly more frequent in patients with UC (UC 92.6% vs. CD
31.6%, p < 0.001), while weight loss was more common in patients
with CD (CD 68.4% vs. UC 32.1%, p= 0.006). Extraintestinal
manifestations (EIM) were found in 25% (N= 13) of our patients,
equally emerging in CD (21.5%) and UC (21%), and in three out of
four patients with IBD-U. Overall 6/51 (11.8%) patients—five with
UC and one with IBD-U had liver disease (three had unspecified
liver lesion, two had autoimmune hepatitis, and one autoimmune
sclerosing cholangitis). Arthritis was found in five (9.8%) patients,
two with CD, two with UC and one with IBD-U. Erythema nodosum
was found in two (3.9%) patients, one of them had CD and the
other IBD-U. Aphthous stomatitis was found in one (1.9%) patient
with CD. Nutritional status in respect to IBD type, according to
WHO’s growth reference (https://www.who.int/growthref/
who2007_bmi_for_age/en/), is presented in Fig. 2. Z-score BMI
for age did not differ significantly in respect to IBD type (p=
0.238), gender (p= 0.942) or age (p= 0.706).

Diagnostic procedure
Complete diagnostic procedure following the current European
guidelines14 was performed only in 15 (29.4%) patients. Lower
GI endoscopy was performed in all subjects, however, without
terminal ileum intubation in 12 (23.5%) patients. Esophagogas-
troduodenoscopy (EGD) was performed in 42 (82.4%) patients.
Biopsy specimens were not collected from all parts of GI tract
during 50% of EGDs, and 17.9% of total colonoscopies.
Abdominal ultrasound was done in as much as 27 (52.9%)
patients. MR-enterography was performed in 19 (37.2%)
patients, more frequently in CD (52.36%), as opposed to UC
(25%) (p= 0.135). Small bowel follow-through (SBFT) was not
performed in any of our patients and capsule endoscopy was
performed in two.

Disease classification
Crohn’s disease. Most patients (12/19) diagnosed with CD were in
the age group between 10 and 17 years of age (Table 1). The most
frequent location was ileocolonic disease (L3) found in ten (52.6%)
patients. The form of disease was inflammatory (B1) in 13 (68.4%)
patients and four (21.1%) had stricturing disease (B2), while the
data for two patients were not available. Upper GI abnormalities
were common—present at diagnosis in eight (42.1%) CD patients,
with one patient (5.3%) having isolated upper GI disease. Perianal
disease was present in seven (36.8%) children. Growth delay,
based on the assessment of the attending physician, was recorded
in three (15.8%) patients with CD. However, stunted growth based
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on anthropometric measures at the time of diagnosis was found
overall in only one (1.96%) patient with CD.

Ulcerative colitis. Seventeen patients had extensive disease (E3+
E4) (61.7%) with 15 (53.6%) of them presenting with pancolitis
(E4), and two (7.1%) had severe form of UC (S1) (Table 2).

Therapy
Majority of patients with CD received EEN as a first remission
induction therapy (N= 16, 84.2%), other patients received
corticosteroids. EEN failure was noted in four (25%) patients
who were additionally treated with steroids. In 14 (73.7%) CD
patients, azathioprine was used as a first maintenance therapy.

Abdominal pain

Diarrhea

Bloody stools

Weight loss

Stunted growth

Fever

Nausea

Extraintestinal manifestations

Perianal disease

0% 10% 20% 30%

CD UC

40% 50% 60% 70% 80% 90% 100%

Fig. 1 Presenting symptoms at diagnosis for ulcerative colitis and Crohn’s disease. CD Crohn’s, UC ulcerative colitis.
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UC CD
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Fig. 2 Nutritional status at the time of diagnosis for ulcerative colitis and Crohn’s disease. CD Crohn’s, UC ulcerative colitis.
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In patients with UC, peroral mesalazine was most commonly
administered as the first remission induction therapy at diagnosis
(N= 25, 89.3%), and in ten (39.2%) patients it was combined with
topical preparation. Corticosteroids were used as a first remission
induction therapy in eight (28.6%) patients with concomitant
administration of systemic mesalazine.

One-year follow-up
In comparison to initial data, which were available for 51 patients,
the follow-up data were available for 46 (90.2%) patients (17 with
CD, 26 with UC, and 3 with IBD-U). At the end of the first year 7/17
(41.2%) patients with CD had one or more relapse, four (23.5%)
patients with CD had one and three (17.7%) patients had two
relapses each. Median time to the first relapse was 5 (0.5–10)
months. Two (10.5%) patients required surgical treatment of
gluteal and perianal abscess. Three (17.6%) patients required
escalation of treatment to biological therapy.
In the UC cohort, 14/26 (53.8%) patients had one or more

relapse, 12 (46.2%) of them had one and two (7.6%) of them had
three relapses each, with the remaining 12 (46.2%) being in
remission by the end of the follow-up. Median time to the first

relapse was 5 (2–11) months. None of the patients with UC
needed surgical treatment. Biologic therapy was administered to
two (7.7%) patients. Comparison between initial maintenance
therapy and therapy after 1-year follow-up for CD and UC is
presented in Fig. 3. Logistic regression model was used to
examine the potential risk factors for relapse. The following
parameters were included: age (p= 0.769), gender (p= 0.091), Z-
score BMI for age (p= 0.914), Z-score height for age (p= 0.087),
Pediatric Crohn’s Disease Activity Index (PCDAI) (p= 0.947),
Pediatric Ulcerative Colitis Activity Index (PUCAI) (p= 0.245), EEN
(p= 0.605). None of the examined parameters was statistically
significant, although gender and Z-score height for age reached
the borderline statistical significance.

DISCUSSION
This is the first study to investigate a disease phenotype of PIBD in
Croatia, as well as to show data on the adherence to the European
guidelines on disease diagnosis and treatment.12–14

Clinical presentation of our patients at diagnosis was similar to
previously published data.10 CD patients most commonly
presented with abdominal pain, diarrhea and weight loss, while
UC patients most often presented with bloody diarrhea. Occur-
rence of nonspecific symptoms in CD, such as weight loss, fever
and nonspecific periumbilical, can be a reason for longer
diagnostic delays, while presence of blood in the stool and
painful tenesmus, typical of UC, led to prompt medical
intervention.23,24 The same has been observed in our cohort,
since the median time from the symptom onset to the diagnosis
was 5 months for CD and only 2 months for UC, although not
statistically significant.
Regarding disease phenotype, children with CD in our study

presented with extensive disease form, affecting small and large
intestine. This is typical for pediatric onset CD, while in adult
patients CD most commonly affects terminal ileum only, and very
occasionally the upper GI tract.3 More than half of our subjects
had ileocolonic disease (L3), and 42.1% of them had the upper GI
tract involvement which is very similar to data obtained from the
EUROKIDS registry.3 Our patients initially presented with non-
stricturing and nonpenetrating form (B1) in more than two thirds
while the others recorded had a stricturing disease (B2). The data
on disease form were not available for two patients. Unlike
EUROKIDS registry that reported occurrence of penetrating (B3,
5%) and both stricturing and penetrating disease (B2B3, 2%) at
diagnosis, those phenotypes were not found in our patients,
which could probably be explained by a relatively small sample
size. Our data revealed significantly higher rates of perianal
disease than earlier reported (36.8% vs. 9%),3 but fistulae and
abscesses were found in only four (21.1%) patients. Stunted
growth was found only in one (1.96%) patient, which is less than
recently reported in the literature (9–24%).11 In previous decades,
growth retardation and delayed puberty were typical features of
Crohn’s disease, diagnosed on average in every third child,25 and
in 50% of them even before occurrence of any other symptom of
CD.26 However, recent data are more favorable.3,11 In our cohort
24% of patients were malnourished (18% mildly, 2% moderately,
and 4% severely), similar to a recent study from the Netherlands.27

Although malnutrition is considered a greater problem in children
with CD,28 even when the disease is in remission,29 our results did
not show significant differences in respect to IBD type, gender or
age. These results could be at least partially explained by short
time interval from symptoms’ onset to diagnosis.
As for the UC, pancolitis at diagnosis was present in more than

half of our patients (E4). Although this was the commonest
phenotype in our cohort, some studies reported occurrence of
pancolitis in up to 80–90% of their pediatric patients.8,9 This
difference could be ascribed to the very short delay from the
symptoms’ onset to the diagnosis in our patients with UC.

Table 1. Disease location and behavior in Crohn’s disease according
to the Paris classification.5

CD N= 19 (%) A1a (N= 2) A1b (N= 12) A2 (N= 5)

L1 6 (31.6) 2 3 1

L1+ L4 2 1 1 0

L2 2 (10.5) 0 1 1

L2+ L4 1 0 0 1

L3 10 (52.6) 0 8 2

L3+ L4 4 0 3 1

L4b isolated 1 (5.3) 1

B1 13 (68.4) 1 9 3

B2 4 (21.1) 1 1 2

B3 0 0 0 0

B2B3 0 0 0 0

P 7 (36.8) 0 6 1

G1 3 (15.8) 0 3 0

A1a: 0−<10 years, A1b: 10−<17 years, A2: 17–40 years. L1= distal 1/3 ileal
disease (±limited cecal disease); L2= colonic disease; L3= ileocolonic
disease; L4= upper gastrointestinal tract disease; L4b= distal to ligament
of Treitz. B1= nonstricturing-nonpenetrating; B2= stricturing; B3= pene-
trating; B2B3= both sticturing and penetrating. P= perianal disease. G1=
growth delay.

Table 2. Disease location and behavior in ulcerative colitis according
to the Paris classification5 with age medians.

UC N= 28 (%) Median of age in years (range)

E1 6 (21.4) 14.5 (11.3–17.3)

E2 5 (17.9) 13.9 (8.3–17)

E3 2 (7.1) 11.7 (11.6–11.8)

E4 15 (53.6) 14.7 (5.4–17.4)

S0 26 (92.9) 13.5 (5.4–17.5)

S1 2 (7.1) 16.1 (14.8–17.4)

E1= ulcerative proctitis, E2= left-sided ulcerative colitis (distal to splenic
flexure), E3= extensive colitis (hepatic flexure distally), E4= pancolitis
(proximal to hepatic flexure), S0= never severe, S1= ever severe.
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Extraintestinal manifestations were found in 25% of our
patients, which is slightly higher than previously reported.3,24,30

Erythema nodosum and aphthous stomatitis were typically found
only in patients with CD,30 whereas liver involvement24,30 was
found in almost all of our UC patients with EIM (5 out of 6). Unlike
previous studies that showed higher prevalence of arthritis in
CD,30 it equally affected our patients with CD and UC. However,
number of patients with EIMs was small, and should be
interpreted with caution.
The most disappointing finding from our registry is that the

proposed diagnostic algorithms were not adequately followed in
Croatia. The most important part of the diagnostic procedure in
establishing the diagnosis of IBD is the endoscopy of both upper
and lower GI tract with histological analysis of the biopsy
specimens from each GI segment, even if there are no
macroscopically visible lesions, followed by the radiologic imaging
of the small bowel, which can be omitted only in case of a typical
UC.14 The recommended diagnostic algorithm was consistently
applied only in 15 of our patients (29.4%). Although our result is
not encouraging, other studies have suggested inconsistencies in
adherence to current diagnostic guidelines and protocols as well,
although not to such an extent.31,32 Esophagogastroduodeno-
scopy, similar to the data obtained from the EUROKIDS registry,31

was performed in more than 4/5 of our patients. It was not done in
nine patients whose colonoscopy results indicated thorough
suspicion of UC. All of our patients had total colonoscopy done,
but in 23.5% terminal ileum was not intubated. Although a
histological examination of biopsy specimens from every segment
of GI tract is recommended, it was not done properly in half of the
patients during EGD and 17.9% during colonoscopy. Unlike our
relatively poor results, according to EUROKIDS registry, biopsy
specimens from all parts of the digestive system were taken in

more than 80% of subjects.31 Possible reasons for the poor
adherence to the existing guidelines could be lack of adequate
equipment, lack of skills required to intubate terminal ileum, and
difficulties in organizing general anesthesia, required particularly
in younger children.
Golden standard for small bowel imaging in the newly

proposed diagnostic algorithm, MR-enterography,14 was per-
formed in only 37.2% of our patients, although more often when
CD was diagnosed. Reasons for the rare use of MR-enterography in
diagnostic work-up may be the cost of examination, and the long
waiting lists. In contrast to our data, in the EUROKIDS registry,
adequate small bowel imaging was reported in 87% of
respondents. MR-enterography was performed less often (29%),
but other methods such as SBFT (58%)—which was not performed
in any of our patients, abdominal computed tomography (CT),
capsule endoscopy and enteroscopy were done. However,
frequency of SBFT has decreased over the years due to radiation
exposure31 and is therefore not proposed in the new guidelines.14

Unlike diagnostic procedure guidelines, guidelines for therapy
were followed in the majority of cases. Regarding the first
treatment option in CD, EEN was used as a first-line therapy in
more than 4/5 of patients with CD as opposed to other studies
where EEN was used much less frequently.33 Its efficacy was
confirmed in our study as well, since remission was achieved in
75% of children. Consistent with the guidelines,13 azathioprine
was most commonly used for the maintenance of remission
(approximately 3/4 of patients). Methotrexate with folic acid was
used in two of our patients and biological therapy was
administered to subjects whose remission was not achieved by
standard therapy. Regarding therapy for active UC, according to
the recommendations,14 our patients were most often initially
treated with aminosalicylates (mesalazine), while corticosteroid

AZA
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Initial maintenance therapy Maintenance therapy after 1-year follow-up

SYS MES +
AZA

SYS MES +
LOC MES +

AZA
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Fig. 3 Maintenance therapy used initially and after 1-year follow-up in respect to inflammatory bowel disease type. a Crohn’s disease,
b ulcerative colitis; AZA azathioprine, BIO TH biological therapy, LOC local, MES mesalazine, MTX methotrexate, SUL sulfasalazine, SYS
systemic.
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therapy had been used in just under a third of patients, which is
less often than in other similar studies.34 Almost all subjects who
received corticosteroid therapy had pancolitis, although only one
of them had a severe acute form of the disease at presentation.
Aminosalicylates were used to maintain remission in almost 90%
of children, either as a monotherapy or in combination with
topical preparation, which is consistent with the recommenda-
tions and results of similar studies, while other 10% of children
required azathioprine.14,34

Early disease-course, in our study, was investigated through
check-ups 6 and 12 months after establishing the diagnosis.
Relapse and surgical treatment rates as well as alteration of
maintenance therapy were recorded. Six months after the
diagnosis, approximately one third of our patients (36.8% of
children with CD, 35.7% with UC, and 1 of 4 patients diagnosed
with IBD-U) had one or more relapses, which is a relatively high
percentage. However, after 1-year follow-up, approximately 50%
of them were in stable remission, without any relapse (CD 58.8%,
UC 46.2%, IBD-U 33.3%). Reported 1-year relapse rates in pediatric
CD vary from 28 to 70%, although longer sustained remission is
found in patients who achieved mucosal healing.35 As for patients
with UC, Italian study36 found 63% probability of developing
relapse in the first year, which is similar to our results. Our study
examined numerous risk factors for relapse, including EEN
treatment in CD, which was earlier associated with the negative
risk for relapse,37 but none of them was found significant. None of
our patients required intestinal resection, although two patients
with CD needed surgical treatment of disease complications
(gluteal and perianal abscess). Over a course of 1 year,
maintenance therapy was expectedly altered. Thus, in CD,
azathioprine was in 23% of children replaced by methotrexate
or biological therapy (infliximab). In UC patients, mesalazine use,
which was administered initially in more than 3/4 of patients,
insignificantly decreased (78.6% vs. 74.1%), while the administra-
tion of azathioprine increased (10.7% vs. 33.3%). 17.6% of our
patients with CD and 7.7% of those with UC, at the end of the
follow-up, received biologics, while its administration was
reported in up to one third of patients in other studies.18

In respect to the strength of evidence, data obtained from the
registries are usually rated as the second best (after double-blind
randomized studies).38 Despite that, our study has several
limitations: (a) the sample size is relatively small; (b) the follow-
up of 1 year is not long enough to detect the natural history of the
disease; (c) the poor adherence to the diagnostic algorithm could
affect the results, particularly the number of CD vs. UC patients,
and the phenotypic features. However, this is the first report on
the PIBD phenotype in Croatian patients, which adds important
data on the disease-course over the period of 1 year. Furthermore,
data on the adherence to diagnostic and therapeutic protocols
were presented, which is not frequently investigated even in
developed countries.
In conclusion, there is a high prevalence of extensive disease

phenotype and high relapse rate within the first 6 months from
diagnosis, but growth retardation and undernutrition are uncom-
mon in Croatian PIBD patients. Most discouraging result is the low
adherence to the diagnostic guidelines. Therefore, more effort
should be invested on the national level to implement more
stringent adherence to the current European guidelines.
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