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Abstract

Background and Aims: Length of diagnostic delay is associated with bowel strictures and intestinal 
surgery in adult patients with Crohn’s disease [CD]. Here we assessed whether diagnostic delay 
similarly impacts on the natural history of paediatric CD patients.
Methods: Data from the Swiss IBD Cohort Study were analysed. Frequency of CD-related 
complications [bowel stenosis, perianal fistula, internal fistula, any fistula, resection surgery, 
fistula/abscess surgery, any complication] at diagnosis and in the long term [up to 30 years after 
CD diagnosis] was compared between paediatric patients [diagnosed <18 years] and adult patients 
[diagnosed ≥18 years] using multivariate Cox proportional hazard regression modelling.
Results: From 2006 to 2016, 387 paediatric and 1163 adult CD patients were included. Median 
[interquartile range: IQR] diagnostic delay was 3 [1–9] for the paediatric and 6 [1–24] months for 
the adult group, respectively. Adult onset CD patients presented at diagnosis more frequently with 
bowel stenosis [p <0.001] and bowel surgery [p <0.001] compared with paediatric CD patients. In the 
long term, length of diagnostic delay was significantly associated with bowel stenosis [p = 0.001], 
internal fistula [p = 0.038], and any complication [p = 0.024] in the adult onset CD population. No 
significant association between length of diagnostic delay and CD-related outcomes in the long 
term was observed in the paediatric population.
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Conclusions: Adult CD patients have longer diagnostic delay compared with paediatric CD patients 
and present at diagnosis more often with bowel stenosis and surgery. Length of diagnostic delay 
was found to be predictive for CD-related complications only in the adult but not in the paediatric 
CD population.

Key Words: Crohn’s disease; bowel damage; natural history

1. Introduction

We have recently shown that median diagnostic delay [time from IBD-
related symptoms to diagnosis] in adult Crohn’s disease [CD] patients 
in the Swiss IBD cohort was 9 months, and that 25% of CD patients 
had a diagnostic delay >2 years.1 Age <40 years at diagnosis and ileal 
disease were identified as significant independent risk factors for long 
diagnostic delay. In a subsequent study we showed that in a cohort of 
adult CD patients, length of diagnostic delay was directly correlated 
with bowel strictures and the risk to undergo CD-related surgery.2

Approximately 25% of all IBD patients are diagnosed during 
childhood or adolescence.3 We found that median diagnostic delay 
was 4 months in a paediatric cohort of Swiss CD patients.4 As paedi-
atric CD patients have a long lifetime with the disease, it would be 
of particular importance to know whether length of diagnostic delay 
in this population is associated with development of bowel damage 
in a similar way to what has been shown in adults.

Given the lack of data regarding this question we aimed to 
evaluate whether diagnostic delay impacts similarly on the natural 
history of paediatric Crohn’s disease patients compared with adults.

2. Methods

2.1. Study design
The Swiss IBD Cohort Study [SIBDCS] has been including IBD pa-
tients from all regions of Switzerland starting in 2006. The SIBDCS 
is a national prospective cohort study on IBD patients, and pro-
vides up-to-date information regarding different aspects of IBD 
in Switzerland for the Swiss and international scientific commu-
nity, public health authorities, and medical staff.5 Ethics approval 
was obtained for the study protocol by the ethics committee of 
the cantons or regions in which patients were included, as well as 
individual consent of patient and parents. Patients are included in 
the cohort once diagnosis of Crohn disease [CD], ulcerative colitis 
[UC], or IBD unclassified [IBDU] has been established for at least 
4 months.5

2.2. Methods
The collected data were recorded using a Microsoft Access database 
[Access 2000, Microsoft Switzerland, Wallisellen, Switzerland] at 
the data centre of the SIBDCS and the Swiss Paediatric IBD Cohort 
Study [SPIBDCS], which is located at the Institute of Social and 
Preventive Medicine at the University of Lausanne. For this manu-
script, the analysis was based on the validated data obtained from 
IBD patients enrolled into the SIBDCS and SPIBDCS between May 
2006 and April 2016. Data were extracted from physician ques-
tionnaires at enrolment and annual follow-up using demographic 
variables [age, date of birth, age at diagnosis, date of diagnosis, 
date of first symptoms, date of visit, and gender] and medical items 
[initial disease location, latest disease location, current therapy, 
extraintestinal manifestations, non-steroidal anti-inflammatory drug 

[NSAID] intake, complications, fistula, anal fissure, abscess, stenosis, 
surgery including intestinal surgery, surgery for fistula and abscesses 
and other abdominal surgery, past therapies including response, and 
reason for discontinuation].

Diagnostic delay was defined as the time interval between the 
first appearance of IBD-related symptoms until IBD diagnosis was 
made. Diagnostic delay was reported in months. A  stratification 
was performed into an interval between the appearance of the first 
IBD-related symptoms and the first physician visit, and the interval 
from first physician visit [due to IBD-related complaints] until 
IBD diagnosis was established. The term ‘short diagnostic delay’ 
was used to describe diagnostic delays laying from in the first to 
the third quartile, and the term ‘long diagnostic delay’ describes a 
delay lying in the fourth quartile. The impact of the length of diag-
nostic delay on CD-related complications was analysed according 
to quartiles.

2.3. Patients
A total of 1550 patients were analysed, among whom 387 patients 
were diagnosed with CD in the paediatric age group [<18 years] and 
1163 in the adult age group [≥18 years], respectively. Patients were 
prospectively included if IBD diagnosis had been established in 2006 
or later, whereas a retrospective inclusion of patients diagnosed with 
IBD in 2005 and earlier was also possible. At the time of inclusion, 
patients underwent a thorough clinical and laboratory assessment. 
Clinical, socioeconomic, and psychosocial data were collected. The 
treating physician completed physician-reported outcomes, and pa-
tients completed patient-reported outcomes such as questionnaires 
on quality of life. Disease location was recorded according to the 
Montréal classification in adults and Paris classification in chil-
dren.6,7 Yearly patient-reported questionnaires about quality of life, 
social impairment, health resources consumption, and symptoms, 
and yearly physician follow-up questionnaires about treatments and 
complications, were collected.

2.4. Statistical analysis
Data were retrieved from the database of the SIBDCS at the 
Institute of Social and Preventive Medicine at the University of 
Lausanne, Switzerland. All statistical analyses were performed by 
the cohort statistician [NF] using the statistical program Stata 
[version 14.2, College Station, TX, USA]. Quantitative data 
distribution was analysed using Normal-QQ-Plots. Results of 
quantitative data are presented either as median plus interquar-
tile ranges [for data with non-Gaussian distribution] or mean 
± standard deviation [SD] and range [for normally distributed 
data]. Categorical data were summarised as the percentage of 
the group total. For quantitative data, differences in distribution 
between two groups were evaluated using either the Wilcoxon/
Mann-Whitney rank test [for data with non-Gaussian distri-
bution] or the Student’s t test [for normally distributed data]. 
For categorical outcomes, differences in observed frequencies 
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between groups were compared using the chi square test, or 
using the exact Fisher’s test for groups with a small number of 
observations [n <20]. Time-to-event data were analysed using the 
Kaplan-Meier estimator, using the Turnbull method to deal with 
left- and interval-censored data. Cumulative curves and number 
at risk were reported. The log-rank test was used to assess differ-
ences in cumulative curves between two or more groups. For the 
present study, a p-value <0.05 was considered as statistically sig-
nificant. A Bonferroni correction was performed in case of mul-
tiple testing. The impact of the length of diagnostic delay in both 
paediatric and adult CD patients was assessed on the following 
outcomes: stenosis, perianal fistula, internal fistula, any fistula, re-
section surgery, fistula/abscess surgery, and any complication. For 
this purpose, we performed multivariate Cox proportional hazard 
regressions including the following variables: 1] diagnostic delay, 
stratified into four quartiles; 2] age at CD diagnosis [paediatric 
versus adult]; and 3] ileal disease location at diagnosis. In add-
ition, we included an interaction term between diagnostic delay 
and age at CD diagnosis in order to assess if the effect of diag-
nostic delay is different between adult and paediatric CD patients.

3. Results

3.1. Baseline characteristics
A total of 1550 CD patients were analysed, of whom 387 [25%] were 
diagnosed in the paediatric age group [<18 years] and 1163 [75%] 
patients were diagnosed as adults [≥18  years]. The demographic 
characteristics are shown in Table 1. Median disease duration at the 
latest follow-up in the paediatric onset group was 8 years, compared 
with 11 years in the adult onset group [p <0.001]. The percentage 
of patients with long diagnostic delay, defined as delay >75th per-
centile, was not different between the paediatric and the adult co-
horts. Disease location at latest follow-up showed more frequently 
ileocolonic disease in the paediatric cohort when compared with the 
adult population [42.9% vs 30.6%, p <0.001].

A systematic analysis of diagnostic delay in the paediatric and 
the adult CD cohorts is shown in Table 2 and in Figure 1. Median 
diagnostic delay was 3  months in the paediatric group compared 
with 6  months in the adult cohort [p  <0.001]. The median time 
interval between first IBD-related symptoms and first physician visit 
was equal to the time interval between first physician visit and IBD 

Table 1. Baseline characteristics.

CD patients Paediatric diagnosis [<18 years old] Adult diagnosis [≥18 years old] p-value

Number of patients 387 1163 -
Gender    
 Male 207 [53.5] 546 [47.0]  
 Female 180 [46.5] 617 [53.0]  0.026
Age at diagnosis 14.1, 11.6–16.1 28.7, 22.6–38.7  
[median, IQR, range] 0.5–18.0 18.0–81.4 <0.001
Age at enrolment 17.7, 14.1–23.5 39.5, 29.3–52.1  
[median, IQR, range] 1.3–63.8 18.2–87.6 <0.001
Disease duration at enrolment [years] 2.9, 1.0–8.9 5.5, 1.4–13.7  
[median, IQR, range] 0.1–48.6 0.0–44.9 <0.001
Age at latest follow-up 21.3, 17.0–29.5 44.7, 33.8–57.6  
[median, IQR, range] 1.3–69.2 18.8–93.9 <0.001
Disease duration at latest follow-up [years] 8.0, 4.1–14.7 11.0, 6.1–19.2  
[median, IQR, range] 0.3–51.6 0.1–46.6 <0.001
Diagnostic delay [months] 3, 1–9 6, 1–24  
[median, IQR, range] 0–116 0–531 <0.001
Diagnostic delay categorisation    
 Short delay [≤75th percentile] 300 [77.5] 885 [76.1]  
 Long delay [>75th percentile] 87 [22.5] 278 [23.9]  0.574
Disease location at diagnosis    
 L1 [ileal] 59 [15.3] 300 [25.8]  
 L2 [colonic] 55 [14.2] 245 [21.1]  
 L3 [ileocolonic] 236 [61.0] 508 [43.7]  
 L4 [upper GI only] 5 [1.3] 13 [1.1]  
 Unknown/unclear 32 [8.3] 97 [8.3]  <0.001
Disease location at enrolment    
 L1 [ileal] 72 [18.6] 352 [30.3]  
 L2 [colonic] 91 [23.5] 352 [30.3]  
 L3 [ileocolonic] 208 [53.8] 414 [35.6]  
 L4 [upper GI only] 4 [1.0] 15 [1.3]  
 Unknown/unclear 12 [3.1] 30 [2.6]  <0.001
Disease location at latest follow-up 88 [22.7] 375 [32.2]  
 L1 [ileal] 120 [31.0] 386 [33.2]  
 L2 [colonic] 166 [42.9] 356 [30.6]  
 L3 [ileocolonic] 8 [2.1] 29 [2.5]  
 L4 [upper GI only] 5 [1.3] 17 [1.5]  <0.001
 Unknown/unclear    

CD, Crohn’s disease; GI, gastrointestinal; IQR, interquartile range.
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diagnosis [1  month in the paediatric cohort and 2  months in the 
adult cohort].

The prevalence of extraintestinal manifestations [EIM] in both 
paediatric and adult onset CD patients is shown in Supplementary 
Table 1, available as Supplementary data at ECCO-JCC online. 
EIM were more frequently diagnosed in adult onset CD patients 
when compared with paediatric onset CD patients [58% vs 48.1%, 
p <0.001]. Oral ulcers was the only EIM that was diagnosed more 
frequently in paediatric onset CD patients compared with adult 
onset CD patients [18.1% vs 13.6%, p  =  0.030]. Arthritis/arth-
ralgia, uveitis/iritis, and ankylosing spondylitis/sacroileitis were 
all more frequently diagnosed in adult onset CD patients when 
compared with paediatric onset CD patients [50.5% vs 32%, 
p  <0.001; 13.9% vs 6.2%, p  <0.001; 8.9% vs 2.8%, p  <0.001, 
respectively].

The medical therapies ever applied are shown in Table 3. No 
differences were observed with respect to oral 5-aminosalicylates 
[5-ASA], topical 5-ASA, any 5-ASA, any steroids, calcineurin inhibi-
tors, and vedolizumab when comparing paediatric onset CD patients 

with adult onset CD patients. There was a trend for more frequent 
use of systemic steroids in paediatric onset CD patients compared 
with adult onset CD patients [77.8% vs 72.7%, p = 0.050]. Topical 
steroids were used more frequently in adult onset CD patients 
compared with paediatric onset CD patients [50.2% vs 38.8%, 
p  <0.001], whereas azathioprine/mercaptopurine, methotrexate, 
and TNF antagonists were more frequently applied in paediatric 
onset CD patients compared with adult onset CD patients [88.6% 
vs 76.8%, p  <0.001; 27.6% vs 22.2%, p  = 0.028; and 74.4% vs 
61.7%, p <0.001, respectively].

3.2. Frequency of complications at CD diagnosis 
according to length of diagnostic delay
We analysed the prevalence of different complications at CD diag-
nosis according to the length of diagnostic delay. We anticipated that 
patients with longer diagnostic delay would have an increased fre-
quency of the different complications at diagnosis when compared 
with patients with short diagnostic delay.
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Figure 1. Diagnostic delay [in months] comparing Crohn’s disease [CD] patients with adult onset diagnosis versus patients with paediatric onset diagnosis. 
Results are presented by means of box plots. The horizontal line in the box represents the median, whereas the box contains the 25th to the 75th percentile of 
all values.

Table 2. Analysis of overall length of diagnostic delay as well as stratification into the two intervals that determine the overall length.

Intervals of diagnostic delay Paediatric CD diagnosis 
[< 18 years old] 
[n = 387]

Adult CD diagnosis 
[≥18 years old] 
[n = 1163]

p-value

Time between first symptoms and IBD 
diagnosis [months] [median, IQR, range]

3, 1–9, 0–116 6, 1–24, 0–531 <0.001

Time between first symptoms and phys-
ician visit [months] [median, IQR, range]

1, 1–4, 0–36 2, 1–6, 0–360 0.006

Time between physician visit and IBD 
diagnosis [months] [median, IQR, range]

1, 1–7, 0–95 2, 1–17, 0–395 0.001

IBD, inflammatory bowel disease; IQR, interquartile range.
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3.3. Paediatric onset CD diagnosis
We found a significantly higher rate of stenosis [p = 0.002] and in-
ternal fistulas [p  =  0.030] in children with short diagnostic delay 
when compared with the paediatric group with long diagnostic delay 
[Table 4]. The rates of perianal fistulas, any fistula, resection surgery, 
fistula surgery, and any complication were not different between the 
two paediatric groups.

3.4. Adult onset CD diagnosis
We documented a significantly higher rate of any complication 
[p  =  0.001], stenosis [p  =  0.008], perianal fistula [p  =  0.020], in-
ternal fistulas [p = 0.012], any fistula [p = 0.001], resection surgery 
[p = 0.070], and fistula surgery [p < 0.001] at CD diagnosis in the 
adult onset population with long diagnostic delay compared with 
the adult onset CD group characterised by a short diagnostic delay.

When comparing the rate of complications between the paedi-
atric onset CD group and the adult onset CD group, we found that, 
compared with the paediatric onset CD group, adult onset CD pa-
tients had significantly more frequently bowel stenosis [p  <0.001] 
and resection surgery [p <0.001] at CD diagnosis [Table 4]. There 
was a trend for any complications to be more prevalent at CD diag-
nosis in the group with adult onset CD [p = 0.051].

3.5. Comparison of complication rate in the long 
term between the paediatric and adult onset CD 
groups according to the length of diagnostic delay
We evaluated the occurrence of different complications in the long term 
in the paediatric onset CD cohort compared with the adult CD onset 

group using Cox proportional hazard models [Supplementary Table 
2, available as Supplementary data at ECCO-JCC online]. We found 
that the effect of diagnostic delay was less harmful in the paediatric 
onset CD group compared with the adult onset group for the outcomes 
bowel stenosis, internal fistula, intestinal resection, fistula/abscess sur-
gery, and any complication [as shown by hazard ratios <1 when using 
the interaction term between diagnostic delay and age at CD diagnosis, 
results in Supplementary Table 2 shown for outcomes bowel stenosis, 
intestinal resection, and any complication]. The p-values for the corres-
ponding Kaplan-Meier curves are shown in Table 5. In the long term, 
length of diagnostic delay was significantly associated with bowel 
stenosis [p = 0.001], internal fistula [p = 0.038], and any complication 
[p = 0.024] in the adult onset CD population. No significant associ-
ation between length of diagnostic delay and CD-related outcomes in 
the long term was observed in the paediatric population. The Kaplan-
Meier curves for the outcomes ‘bowel stenosis’, ‘resection surgery’ and 
‘any complication’ are shown in Figures 2–4.

4. Discussion

This is the first study to compare the impact of diagnostic delay in 
patients with paediatric versus adult onset CD. Our study carries 
several messages that are clinically relevant. First, diagnostic delay 
was shorter in paediatric when compared with adult onset CD pa-
tients. Second, adult patients were more frequently diagnosed with 
bowel stenosis and bowel surgery when compared with paediatric 
patients. And last, length of diagnostic delay was found to be pre-
dictive for CD-related complications [stenosis, internal fistula, any 
complication] only in the adult but not in the paediatric cohort.

Table 3. IBD therapies ever applied, stratified according to paediatric or adult diagnosis.

Drugs ever applied Paediatric CD diagnosis 
[<18 years old] 
[n = 387]

Adult CD diagnosis 
[≥18 years old] 
[n = 1163]

p-value

 Oral 5ASA 209 [54.0%] 629 [54.1%] 0.978
 Topical 5ASA 43 [11.1%] 120 [10.3%] 0.660
 Any 5ASA 219 [56.6%] 664 [57.1%] 0.862
 Systemic steroids 301 [77.8%] 846 [72.7%] 0.050
 Topical steroids 150 [38.8%] 584 [50.2%] <0.001
 Any steroids 338 [87.3%] 1010 [86.8%] 0.803
 Azathioprine/mercaptopurine 343 [88.6%] 893 [76.8%] <0.001
 Methotrexate 107 [27.6%] 258 [22.2%] 0.028
 Calcineurin inhibitors 5 [11.2%] 18 [1.5%] 0.719
 Anti-TNF [IFX, ADA, CZP, GOL] 288 [74.4%] 717 [61.7%] <0.001
 Vedolizumab 30 [7.8%] 82 [7.1%] 0.644

CD, Crohn’s disease; IBD, inflammatory bowel disease; ADA, adalimumab; CZP, certolizumab pegol; IFX, infliximab; GOL, golimumab; 5ASA, 5-aminosalicylates.

Table 4. Rate of complications at diagnosis [% and 95% confidence interval].

Short delay adult Long delay adult Short delay 
paediatric

Long delay 
paediatric

p-value short adult  
vs long adult delay

p-value short  
paediatric vs long 
paediatric delay

p-value 
paediatric 
vs adult

Stenosis 15.8 [13.4–18.2] 22.7 [17.6–27.4] 9.8 [6.3–13.1] 0.0 [-] 0.008 0.002 <0.001
Perianal fistula 9.8 [7.8–11.7] 14.8 [10.5–18.9] 10.1 [6.7–13.5] 8.9 [2.7–14.7] 0.020 0.741 0.508
Internal fistula 4.2 [2.8–5.5] 8.0 [4.8–11.1] 5.2 [2.6–7.6] 0.0 [-] 0.012 0.030 0.382
Any fistula 14.2 [11.8–16.4] 22.5 [17.5–27.3] 15.8 [10.7–18.7] 12.2 [5.0–18.8] 0.001 0.408 0.576
Resection 
surgery

10.1 [8.1–12.0] 14.0 [9.9–18.0] 4.3 [2.0–6.6] 4.6 [0.1–8.9] 0.070 0.904 <0.001

Fistula surgery 4.9 [3.4–6.3] 11.2 [7.4–14.8] 8.3 [5.2–11.4] 4.7 [0.1–9.0] <0.001 0.261 0.453
Any 
complication

22.8 [20.0–25.5] 33.2 [27.4–38.5] 21.5 [16.7–26.0] 16.5 [8.3–23.9] 0.001 0.308 0.051
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Diagnostic delay was significantly shorter in the paediatric onset 
CD group when compared with the adult onset CD group [median 6 
vs 3 months, p <0.001]. The same observation was also made when 
stratifying into the time interval from symptom onset to physician 
visit [median 1 vs 2 months, p = 0.006] and the time interval from 
physician visit to CD diagnosis [median 1 vs 2 months, p = 0.001]. 
Length of diagnostic delay in CD patients varies among different 
countries and seems strongly influenced by the characteristics of 
the health care system. Our Swiss data on diagnostic delay in adult 
onset CD patients are in accordance with data from an adult CD 
population [n = 497] in France, who had a median diagnostic delay 
of 5 months [IQR 2–13 months].8 These aforementioned data com-
pare also well with a Romanian adult cohort of 478 CD patients in 
whom median diagnostic delay was 5 months.9 Median diagnostic 
delay in a Korean cohort of 1047 adult CD patients was 16.0  ± 
33.1 months.10 On the other hand, diagnostic delay in Swiss paedi-
atric onset CD patients is shorter when compared with a paediatric 
Canadian cohort [n  =  111] of CD patients in whom a diagnostic 
delay of 6.8 months [IQR 2.9–12.5 months] was found.11 Several 
factors may play a role in this different length of diagnostic delay in 
the paediatric compared with the adult onset CD group. One reason 

might be that in adult onset CD patients, the presence of symptoms 
compatible with irritable bowel syndrome [IBS] may mask the onset 
of CD.1 Furthermore, whereas adult patients tend to wait for symp-
toms to improve and/or self-medicate before consulting a physician, 
parents usually are worried about their children’s health and seek for 
medical attention earlier. In addition, children with CD often present 
with growth retardation, which represents an alarm sign to paedia-
tricians and pushes them to seek for underlying causes.12,13

Several groups have meanwhile shown that long diagnostic delay, 
mostly defined as delay in the upper quartile, is associated with an 
increased risk for bowel damage and/or CD-related surgery. The first 
study published in 2013 found that in a cohort of 905 adult CD 
patients, length of diagnostic delay was associated with the risk of 
bowel stenosis and the risk to undergo CD-related surgery.2 These 
initial findings were corroborated by a French cohort of 497 adult 
CD patients who showed that diagnostic delay >13 months was as-
sociated with increased risk of early surgery.8 A recent publication in 
an adult cohort of 110 patients from the USA found that a long diag-
nostic delay increased the risk for bowel strictures.14 In a Chinese 
cohort of 343 CD patients, long diagnostic delay was significantly 
associated with an increased rate of intestinal surgery.15 Risk factors 
identified for diagnostic delay were age >40 years at diagnosis, basic 
education level, and no family history of CD.

Given the fact that adult onset CD patients were characterised by 
a longer diagnostic delay compared with the paediatric onset CD pa-
tients, we were not astonished to see that at CD diagnosis the group 
with adult onset CD had significantly more frequently bowel stenosis 
[p <0.001] and had to undergo more frequently CD-related surgery 
[p <0.001]. In addition, bowel damage and CD-related surgery were 
significantly more frequent at the time of diagnosis in adult onset 
CD patients with long diagnostic delay when compared with adult 
onset CD patients with short diagnostic delay. Our observation that 
paediatric onset CD patients with short diagnostic delay had sig-
nificantly more frequently stenosis and internal fistulas at diagnosis, 
when compared with paediatric onset CD patients with long diag-
nostic delay, seems counter-intuitive at first sight. However, we ex-
plain this observation by the fact that CD onset patients with short 
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Figure 2. Kaplan-Meier graphs for the outcome ‘bowel stenosis’ in adult versus paediatric CD patients. Length of diagnostic delay was significantly associated 
with bowel stenosis in adults [p = 0.001] but not in children [p = 0.732]. CD, Crohn’s disease.

Table 5. p-values of the log-rank tests regarding the different out-
comes, stratified according to adult and paediatric CD onset.

Outcome p-value log-rank 
among adult CD

p-value log-rank 
among paediatric CD

Stenosis 0.001 0.732
Perianal fistula 0.567 0.672
Internal fistula 0.038 0.626
Any fistula 0.591 0.814
Resection surgery 0.084 0.950
Fistula/abscess 
surgery

0.744 0.147

Any complication 0.024 0.954

CD, Crohn’s disease.
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diagnostic delay represented a patient cohort with aggressive disease 
behaviour that drove a rapid diagnostic evaluation. We consistently 
found in the adult onset CD cohort that complications were more 
frequent at CD diagnosis in the group with long diagnostic delay 
compared with patients with short diagnostic delay. This observa-
tion corresponds well with data from some of the above-mentioned 
studies that showed that length of diagnostic delay increases the risk 
of bowel damage.2,8,12 We observed a strong trend [p = 0.051] for 
bowel damage at CD diagnosis to be observed more frequently in the 
adult onset CD population when compared with the paediatric onset 
CD group. It is important to remember that diagnostic delay in the 

adult onset CD group was significantly longer when compared with 
the paediatric onset CD group; as such, bowel damage is to be ex-
pected to appear more frequently in the group with long diagnostic 
delay.1,4 One might suspect that paediatric CD presents at diagnosis 
with a more benign phenotype when compared with the adult onset 
CD population, which could explain the higher complication rate in 
the adult onset CD group at diagnosis. However, our baseline find-
ings do not support this hypothesis. Significantly more patients in 
the paediatric onset CD cohort had ileocolonic disease at enrolment 
and at latest follow-up when compared with the adult onset CD 
population. Our findings in the paediatric cohort compare well with 
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Figure 3. Kaplan-Meier graphs for the outcome ‘intestinal resection’ in the adult versus paediatric CD patients. No significant relationship was observed between 
length of diagnostic delay and intestinal resection in children, whereas an association [p = 0.084] between length of diagnostic delay and intestinal resection 
was observed in adults. CD, Crohn’s disease.
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Figure 4. Kaplan-Meier graphs for the outcome ‘any complication’ in adult versus paediatric CD patients. Length of diagnostic delay was significantly associated 
with any complication in adults [p = 0.024] but not in children [p = 0.954]. CD, Crohn’s disease.
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the findings from the French paediatric cohort described by Vernier-
Massouille, in which ileocolonic location was the most frequent dis-
ease manifestation.18

In the long term, length of diagnostic delay was associated with 
bowel damage only in the adult onset but not the paediatric onset 
CD group. Several factors might explain this observation. First of 
all, diagnostic delay is longer in the adult onset CD population 
compared with the paediatric onset CD group. Early CD treatment 
with immunomodulators and/or biologics has been shown to reduce 
long-term complications.16–18 As such, it seems relevant to achieve 
disease control during the ‘window of opportunity’. Paediatric onset 
CD patients, who are characterised by a shorter diagnostic delay 
when compared with adult onset CD patients, would therefore profit 
more from early intensified treatment compared with adult onset CD 
patients. Indeed, Vernier-Massouille et al. examined a cohort of 404 
paediatric CD patients, and they found that azathioprine was intro-
duced earlier in the course of the disease in patients not undergoing 
surgery than in patients undergoing surgery.19 Furthermore, adult 
patients may smoke cigarettes, which has been shown in multiple 
studies to promote bowel damage and CD-related surgery.20 In a re-
cent study from the Swiss IBD cohort, Biedermann et al. found that 
39.6% of CD patients were current smokers.21

Additionally, CD children may present with growth retardation 
which is perceived as an alarm sign by parents and caregivers and 
drives rapid diagnostic work-up.10,11,22 In order to counteract growth 
retardation, paediatric gastroenterologists might use early aggres-
sive therapy with either immunomodulators and/or biologic ther-
apies. Of note, despite a significantly shorter disease duration at 
latest follow-up in the paediatric onset CD cohort compared with 
the adult onset CD cohort [median 8 years vs 11 years, p <0.001], 
immunomodulators and biologic therapies were used significantly 
more often in the paediatric onset CD cohort when compared with 
the adult onset CD cohort. This finding speaks in favour of paedi-
atric onset CD patients receiving rapid step-up to gain disease con-
trol. This attitude is well supported by several studies which showed 
that use of immunomodulators and/or biologic therapies can be 
associated with a decrease of bowel damage and associated sur-
gery.23–25 The rate of CD patients needing surgery at 5 years after CD 
diagnosis was about 25% in the paediatric and in the adult onset 
CD cohort. Our data are in accordance with the study of Vernier-
Massouille et al. who showed that in their cohort of paediatric CD 
patients the cumulative risk of surgery was 34% at 5 years.19 A re-
cent publication from an international multicentre cohort on 1442 
paediatric CD patients revealed that the 5-year risk of bowel surgery 
did not change from 2002 through 2014 and that it remained be-
tween 13% and 14%. Most of the surgeries occurred within 3 years 
from diagnosis.26 The only predictor of surgery was disease behav-
iour at diagnosis. The authors found that early use of biologics 
slowed disease progression from an inflammatory to a stricturing or 
fistulising phenotype; however, this effect became only evident after 
5 years of disease.26

Our study has several strengths and some limitations as well. We 
present the first data in a national cohort study evaluating the impact 
of diagnostic delay on bowel damage in CD patients with paediatric 
versus adult onset. As a limitation, we have to acknowledge that the 
data presented herein are not population-based, as 80% of parti-
cipants are included by gastroenterologists working in hospital. As 
such, our findings may not apply to the entire IBD population in 
Switzerland.

In summary, we found that adult CD patients have longer diag-
nostic delay compared with paediatric CD patients and present at 

diagnosis more often with bowel stenosis and intestinal surgery. 
Length of diagnostic delay was found to be predictive for CD-related 
complications [bowel stenosis, internal fistula, any complication] 
only in the adult but not in the paediatric CD population.
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