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ABSTRACT
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d to lower body mass in children.
Objectives: Coeliac disease (CD) is a systemic autoimmune disorder

affecting about 1% of the population. Many patients remain undiagnosed

or are diagnosed with substantial delay. We assessed diagnostic delays in

symptomatic CD children in Central Europe (CE).

Methods: Paediatric gastroenterologists in 5 CE countries retrospectively

reported data of their patients diagnosed in 2016. Age at first CD-related

symptom(s), first visit to paediatric gastroenterologist and confirmed

diagnosis were used to determine diagnostic delays.

Results: Data from 393 children (65% girls, median age 7 years, range

7 months to 18.5 years) from Croatia, Hungary, Germany, Italy, and

Slovenia were analysed. Median duration from first symptom(s) to visit

to paediatric gastroenterologist was 5 months (range 0–10 years; preschool 4

months, school-aged 5 months), and further duration until final diagnosis

was 1 month (range 0–5 years) with significant regional differences

(P< 0.001). Median diagnostic delay was 6 months (range 0–10 years;

preschool 5 months, school-aged 7 months). Type of clinical presentation

had little, however, significant effect on delays. Reduced body mass in

delays longer than 3 years compared with delays shorter than 1 year was

found (z score �0.93 vs �0.39, P< 0.05).

Conclusions: Time from first symptoms to CD diagnosis in children in 5 CE

countries is slightly shorter compared with few other small paediatric

studies, and significantly shorter than reported for adults. Nevertheless,

delays of more than 3 years in 6.6% of children are worrisome. Raising

awareness about the variable symptoms and implementation of reliable

diagnostic tools will further reduce diagnostic delays.

Key Words: Central Europe, children, coeliac disease, diagnostic delays
(JPGN 2019;69: 443–448)
oeliac disease (CD) is a lifelong systemic autoimmune
C disorder, elicited by gluten and related prolamines in geneti-
cally susceptible individuals (1). It is one of the most common
chronic illnesses and affects about 1% of the population (2–5). Due
to its genetic predisposition, CD is more common among family
members of affected individuals, and is associated with a number of
other conditions (1,6–8). CD may be asymptomatic and should be
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screened for in persons belonging to the increased risk groups.
Clinical presentation of the disease is very diverse; the Oslo
classification defines several types of CD—classical, symptomatic
but nonclassical, subclinical, asymptomatic, refractory, and poten-
tial CD (9). During the past decades, because of the better serologi-
cal screening tests, more CD cases without the classical presentation
are diagnosed, thus changing the clinical presentation of the disease
at diagnosis from the historically classic symptoms of malabsorp-
tion to now more nonclassical oligosymptomatic or even asymp-
tomatic presentations (4,10–12).

The European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published recommenda-
tions for the diagnosis of CD that include determination of CD-
specific autoantibodies against tissue transglutaminase (TGA) fol-
lowed by upper endoscopy with multiple duodenal biopsies, which
can be omitted in selected cases with very high titres of TGA and
positive confirmatory tests (1,13–15).

The only available treatment of CD is a lifelong strict gluten-
free diet (1,6,16). The adherence to the diet is important as untreated
disease may lead to serious complications (10,17).

Despite being one of the most common lifelong disorders,
CD remains undiagnosed for a long time in the majority of adult and
paediatric patients. In some regions, diagnostic delays reached up to
and even more than 10 years, which adversely affects patients’
quality of life and health (18–29).

The aim of our study was to identify in symptomatic children
in the Central European (CE) region the time interval between first
occurrence of symptoms and final diagnosis and to identify poten-
tial factors related to prolonged diagnostic delays.

METHODS
The study was carried out between the end of March and

the middle of August 2017, as a part of the Focus IN CD project
(CE 111), co-financed by the Interreg CE Programme. Twelve
partners from 5 CE countries (Croatia, Germany, Hungary, Italy,
and Slovenia) participate in the project.

Participants and Study Design

Paediatric gastroenterologists from the included regions were
asked by the regional project partners to complete a web-based
survey, providing anonymized medical records of children and
Symptomatic children, born in 1998 or 
later, diagnosed with CD in 2016. 

N=521 

N=414 

N=393 

FIGURE 1. Data collection flowchart for children and adolescents diagno
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adolescents below 19 years of age who were diagnosed with CD
in 2016. In Croatia, Hungary, and Slovenia, the majority of CD
patients diagnosed by paediatric gastroenterologists during this year
were included, as almost all centres in the country participated in the
study. The inclusion criteria with flowchart are presented in
Figure 1. Patients detected as a result of screening for risk condi-
tions (family risk or associated diseases) were excluded if CD-
related symptoms were not present. The questionnaire (https://
www.interreg-central.eu/Content.Node/surveys.html) was trans-
lated into the languages of all project partners and focused on
clinical presentation, the diagnostic methods used, and the duration
of symptoms before diagnosis. We analysed medical records of all
included CD patients, focusing on the age at diagnosis and the
duration between first CD-related symptoms, first visit to paediatric
gastroenterologist, and confirmation of the diagnosis. Differences
between preschool (<6 years) and school-aged (�6 years) children
were studied and regional differences regarding the studied param-
eters analysed. We investigated also the impact of different clinical
presentations of CD on the diagnostic delays. Patients were divided
into 2 groups according to the Oslo classification (9)—classical CD
(diarrhoea and/or malabsorption—fatty stool, weight loss, growth
retardation, anaemia) and nonclassical CD (any other symptoms).
Skin manifestation of CD—Dermatitis Herpetiformis Duhring
(DHD) was regarded as a separate entity. We further divided the
group of classical CD into malabsorption with and without
diarrhoea, and nonclassical CD into the group with abdominal
symptoms (including pain) and group with nonspecific
nongastrointestinal symptoms.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
22.0 for Windows. One-way ANOVA, Mann-Whitney U test and
Kruskal-Wallis H test with post hoc test, together with Spearman
rank correlation tests were used for the analysis.

The study was approved by the National Medical Ethics
Committee of the Republic of Slovenia (0120–383).

RESULTS
After exclusion of 128 patients with a lack of data on the

time of first symptoms (n¼ 107) or first visit to paediatric gastro-
enterologist (n¼ 21), data from 393 symptomatic children and
No reliable data on the year and month of 
first CD related symptoms 

N=107 

No reliable data on the year and month of 
first visit to the PedGI 

N=21 

sed with coeliac disease. PaedGi ¼ paediatric gastroenterologist.

www.jpgn.org
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TABLE 1. Descriptive statistics and diagnostic delays in children with coeliac disease in Central European region in 2016

Croatia Germany Hungary Italy Slovenia Total

Number of participating centres 6 5 21 2 7 41

Number of patients (preschool) 38 (13) 27 (14) 237 (102) 57 (31) 34 (14) 393 (174)

Age at diagnosis (years) 9 [7m–18y] 6 [13m–18y] 7 [15m–18y] 5 [14m–16.5y] 7.5 [14m–18.5y] 7 [7m–18.5y]

Median [range]

Time from first symptom until first visit to PaedGI

Median (range)

Overall 3m (0–3y) 4m (0–5.5y) 5m (0–10y) 6m (0–5.5y) 6m (0–7.5y) 5m (0–10y)

Preschool 2m (0–1.5y) 6m (0–5.5y) 4m (0–3y) 5m (0–1.5y) 3m (0–1.5y) 4m (0–5.5y)

School-aged
�

3m (0–3y) 4m (1m-5y) 5m (0–10y) 7my (2m-5.5y) 9my (0–7.5y) 5m (0–10y)

Time from first visit to PaedGI until diagnosis

Median (range)

Overall
��

2m## (0–3.5y) 0m (0–8m) 1m# (0–1.5y) 1m (0–8m) 1m (0–5y) 1m (0–5y)

Preschool 1m (0–5m) 0m (0–8m) 1m (0–7m) 1m (0–8m) 1m (0–6m) 1m (0–8m)

School-aged
�

2m# (0–3.5y) 0m (0–3m) 1m# (0–1.5y) 1m (0–4m) 1m (0–5y) 1m (0–5y)

Time from symptoms to diagnosis (diagnostic delay)

Median (range)

Overall 6m (0–4y) 6m (1m–5.5y) 6m (0–10y) 7m (0–6y) 7m (1–7.5y) 6m (0–10y)

Preschool 4m (1m-1.5y) 7m (1m–5.5y) 6m (0–3.5y) 6m (0–2y) 4m (1m–2y) 5m (0–5.5y)

School-aged
�

8m (0–4y) 4m (1m–5y) 7m (1m–10y) 8m (2m–6y) 17m# (1m–7.5y) 7m (0–10y)

Number of patients with the diagnostic delay >3y 1 3 13 3 6 26

Kruskall Wallis H test and Mann Whitney U test were used to compare groups. PaedGI ¼ paediatric gastroenterologist; m ¼ month; y ¼ year.�
P< 0.05.��
P< 0.001.

ySignificance (P< 0.05) versus Croatia.
#Significance (P< 0.05) versus Germany.
##Significance (P< 0.05) versus Germany and versus Italy.
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adolescents from Croatia (n¼ 38), Germany (n¼ 27), Hungary
(n¼ 237), Italy (n¼ 57) and Slovenia (n¼ 34) were available for
analysis (Table 1). Median age of the children at the time of
diagnosis was 7 years (range 7 months to 18.5 years), 65% were
female and more than two-thirds of them were diagnosed before the
age of 10 years.

Median duration from the first CD-related symptoms to the
first visit to the paediatric gastroenterologist was 5 months (range
0–10 years; preschool 4 months, school-aged 5 months), without
significant differences between countries. Median duration from the
first visit to the paediatric gastroenterologist to the confirmation of
the diagnosis was 1 month (range 0–5 years; preschool 1 month,
school-aged 1 month), with significantly shorter time interval in
Germany compared with Hungary (P< 0.05) and Croatia
(P< 0.05), and in Italy compared with Croatia (P< 0.05). Median
delay from the first symptoms to diagnosis was 6 months (range 0–
10 years; preschool 5 months, school-aged 7 months) with no
significant differences between countries (Table 1 and Fig. 2).

Using Spearman rank correlation test, we found a weak
positive correlation between the age at the diagnosis and diagnostic
delays (rs¼ 0.24, P< 0.001).

In 26.7% of patients (n¼ 105) diagnostic delay was longer
than 1 year and in 12% (n¼ 47) longer than 2 years. In 6.6% of
patients (n¼ 26), the delay in diagnosis exceeded 3 years. Median
age at the time of diagnosis of these patients was 9 years and 73.1%
of them were girls.

We also compared diagnostic delays in relation to clinical
presentation of CD (Table 2).

Sixty-one percentage of patients (n¼ 241) had more than 2
symptoms at the confirmation of the diagnosis without significant
differences regarding the diagnostic delays when comparing them
with patients having just 1 or 2 symptoms.
www.jpgn.org
Patients with nonclassical presentation of CD had a longer
duration from the first visit to the paediatric gastroenterologist to
confirmation of the diagnosis compared with those with classical
CD (P< 0.05). Significantly longer duration from the first CD-
related symptoms to the first visit to the paediatric gastroenterolo-
gist was found in the group of patients with signs and symptoms of
malabsorption without diarrhoea compared with those with malab-
sorption with diarrhoea (P< 0.05). However, in this group, the
diagnosis of CD after the visit was established faster than in the
group of patients with abdominal symptoms (P< 0.05).

Among patients with classical CD shorter duration from the
first symptoms to the first visit to the paediatric gastroenterologist
(P< 0.05) and to CD diagnosis (P< 0.05) was found in those
having diarrhoea (Table 2).

Children with CD had a lower body weight (median z-score
for weight for age based on the World Health Organization (WHO)
growth standard: �0.44; min �4.59; max 3.53), whereas their
height was equal to the median of the WHO standard (median z-
score for height: �0.07; min �4.60; max 7.29). Patients with
diagnostic delays longer than 3 years (n¼ 26) had lower body
weight and shorter stature compared with those with delays 1 year
or less (z-score for weight: �0.93 and �0.39, respectively,
P< 0.05; z-score for height: �0.50 and �0.04 respectively; NS).
We observed a weak inverse relation between diagnostic delays and
z-scores for weight (rs¼�0.105, P< 0.05) and height
(rs¼�0.115, P< 0.05).
DISCUSSION
Our data shows relatively short median diagnostic delay of

6 months in children with CD in 5 Central European countries,
which are lower compared with available data from other regions
445



FIGURE 2. Diagnostic delays in children with coeliac disease in Central European region. No statistically significant differences were found

between countries. Horizontal line marks the diagnostic delays lasting more than 3 years.

TABLE 2. Diagnostic delays and clinical presentation of coeliac disease

Classical CD Non-classical CD Skin DHD

Number of patients (%) 264 (67.2%) 122 (31.0%) 7 (1.8%)

Symptoms to visit to PaedGI

Median (range)

5m (0–10y) 5m (0–6y) 7m (1m–1.5y)

PaedGI to diagnosis
�

Median (range)

1m (0–2.5y) 1my (0–5y) 1m (0–1m)

Symptoms to diagnosis (diagnostic delay)

Median (range)

6m (0–10y) 7m (0–6y) 8m (1m–1.5y)

Classical CD Nonclassical CD

Malabsorption with diarrhoea Malabsorption without diarrhoea Abdominal symptoms Nonspecific symptoms
��

Number of patients (% of the group) 132 (50%) 132 (50%) 106 (86.9%) 16 (13.1%)

Symptoms to visit to PaedGI
�

Median (range)

4m (0–7.5y) 6m# (0–10y) 5m (0–6y) 5m (2m–5y)

PaedGI to diagnosis
�

Median (range)

1m (0–1.5y) 1m (0–2.5y) 1m## (0–5y) 1m (0–4m)

Symptoms to diagnosis (diagnostic delay)

Median (range)

5m (1m–7.5y) 8m (0–10y) 7m (0–6y) 6m (2m–5y)

Number of patients with delay >3y 5 11 9 1

Kruskall-Wallis H test and Mann-Whitney U test were used to compare groups. CD ¼ coeliac disease; DHD ¼ Dermatitis Herpetiformis Duhring; m ¼
month; PaedGI ¼ paediatric gastroenterologist; y ¼ year.�

P< 0.05.��
Nonspecific symptoms: appetite loss, fatigue, irritability, headache, joint pain, skin rash (not DHD).

ySignificance (P< 0.05) versus classical CD.
#Significance (P< 0.05) versus malabsorption with diarrhoea.
##Significance (P< 0.05) versus malabsorption without diarrhoea.
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(18–31). Within Central Europe, we found only modest regional
differences in delay between the onset of symptoms and the final
diagnosis; however, the interval between the first visit to paediatric
gastroenterologist and the final diagnosis varied significantly.
Regional differences could be attributed to different
availability of diagnostic methods and/or capacity of paediatric
gastroenterology service.

To our knowledge, the present study is the first study
assessing diagnostic delays in children with CD in the Central
European region and also one of the very few in which documented
data were obtained from medical records rather than being based on
retrospective recall of patients with CD.

There are only few similar studies in paediatric populations.
In 2005, Rashid et al (20) evaluated the clinical features of 168
children with biopsy-proven CD in Canada, using a questionnaire
completed by children or their parents. They reported a median
delay from the onset of symptoms to CD diagnosis of 1 year (20).

In Spain, Rodrigo-Sáez et al (22) analysed the differences
between paediatric and adult CD and found that adults have a longer
median diagnostic delay (4 years) than children (1 year). Their study
was retrospective, based on available medical data, and the diagnostic
delays in 43 included children were somewhat longer than ours. In
2015, Navalón-Ramon et al (27) determined the prevalence and
clinical features of CD in Valencia, Spain. They also used a ques-
tionnaire, completed by adult CD patients (n¼ 65) or parents of 41
children with CD, and discovered mean diagnostic delay of adult
patients of 7.97 years and in the paediatric population of 0.68 years,
which is only slightly longer than in our study; however, they did not
report median value of the delay. They assumed that shorter diag-
nostic delays in paediatric population are mostly because of a higher
awareness about CD among paediatricians. They found, however, a
very low prevalence of diagnosed CD and concluded that a consid-
erable number of CD patients remained undiagnosed (27).

Diagnostic delays in adult studies were mostly determined by
patient questionnaires. All of the studies found significantly longer
delays compared with the available paediatric studies, with the
duration from the first symptoms to the confirmed diagnosis reach-
ing up to 13 years (18,19,21,23,24,29–31). Authors of these studies
assumed that long delays are primarily because of the perception
among physicians that CD is a rare disease (19) and that the
awareness of CD needs to be improved (24). One of the reasons
probably lies in poor recognition of the disease by primary care
physicians because of the diverse clinical presentation of CD (24).

This is supported by data from Sweden in 2011, where
authors found a decrease in delays and concluded that this was
probably caused by increased awareness of CD and the introduction
of serological testing (23). Authors of a similar study in Finland
conducted in 2014 concluded that factors associated with decreased
delays are also the introduction of national guidelines for CD,
training of the primary care physicians in early recognition of CD,
and the shift of the site of diagnosis from secondary and tertiary to
primary care (25).

When analysing diagnostic delays in relation to clinical
presentation in our study, diagnostic delays tended to be slightly
shorter in patients with classical symptoms, probably as this clinical
presentation is more widely known as characteristic for CD. In
addition, in patients with nonclassical symptoms, the duration from
the first visit to the paediatric gastroenterologist to the diagnosis
was significantly longer compared with those with classical clinical
presentation, indicating a somewhat lower awareness of paediatric
gastroenterologists on the diverse clinical presentation of CD. This
observation could contribute to relatively short delays found in our
study. It is somewhat surprising that delays were longer in patients
having DHD. However, due to its rare occurrence in childhood,
many health care professionals may not immediately diagnose a
www.jpgn.org
skin rash as a DHD. In our study, median diagnostic delay in
patients with DHD as the only symptom was 8 months; however, the
number of patients presenting with DHD in our study was too low.

Only few other studies, all performed in adults, compared the
delays in relation to clinical presentation. Longer delays found in
nonclassical CD, again suggest important role of the lack of
awareness (18,21,25,29).

One of the limitations of our study is the small number of
participating diagnostic centres in some countries, which did not
allow us to get the complete insight into the patient management in
these regions. The short time between first visit to the paediatric
gastroenterologist and final diagnosis in our study was associated
with the predominance of large, experienced clinical facilities in
those datasets. The number of included patients differs between
participating countries, with more patients in Hungary than in other
countries. In addition, there is a possibility of a positive selection
bias in some regions, meaning that the voluntarily participating
physicians who provided the data were those who have greater
interest in CD and achieve a definite diagnosis faster than the others.
Diagnostic delays in these regions may have been longer if other
physicians including primary care paediatricians and adult care
physicians would have contributed their patients’ medical data.
However, we were able to include majority of patients diagnosed
with CD from Croatia, Hungary, and Slovenia, which is an impor-
tant strength of our study. A further limitation is the retrospective
nature of assessment of existing health care records, with important
number of patients where exact onset of symptoms was not
recorded, possibly influencing calculated delays.

To conclude, diagnostic delays in symptomatic children diag-
nosed with CD in 5 Central European countries are rather short, which
is in line with other paediatric studies, and significantly shorter than
reported in adult studies. This may in some way be attributed to the
different and relatively homogenous healthcare systems in included
regions compared with countries where previous similar studies were
made. In addition, strong coeliac disease societies with long tradition
and good cooperation with health care practitioners in included
regions may have a role in shorter diagnostic delays, playing an
important part in raising awareness about the disease. It remains
unclear, however, in how many symptomatic children the diagnosis is
missed and are only diagnosed during the adulthood or not at all.
Longer delays in nonclassical CD suggest such possibility. It is also
important to note that an important proportion of children (6.6%)
remain undiagnosed unacceptably long (more than 3 years). This
increases a risk of severe complications, which can have profound
negative effect on quality of life of CD patients. Awareness about the
disease prevalence, changes in clinical presentation, and the avail-
ability of reliable diagnostic methods must, thus, be improved in order
to further reduce delays and the unnecessary burden of undetected and
thus untreated disease.

Acknowledgments: The authors wish to thank all the
participating physicians from Croatia, Germany, Hungary, Italy,
and Slovenia, who uploaded their patients’ medical records, thus
enabling us to do the study. We are also grateful to all the project
partners, who helped in designing the questionnaire and its
translation to the partner languages as well as in distributing the
questionnaire to the physicians from participating regions.
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