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Abstract

Introduction: Given the lack of data, we aimed to assess the
impact of the length of diagnostic delay on the natural his-
tory of ulcerative colitis (UC) in pediatric (diagnosed <18
years) and adult patients (diagnosed >18 years). Methods:
Data from the Swiss Inflammatory Bowel Disease Cohort
Study were analyzed. Diagnostic delay was defined as the
interval between the first appearance of UC-related symp-
toms until diagnosis. Logistic regression modeling evaluat-
ed the appearance of the following complications in the
long term according to the length of diagnostic delay: co-
lonic dysplasia, colorectal cancer, UC-related hospitalization,

colectomy, and extraintestinal manifestations (EIMs). Re-
sults: A total of 184 pediatric and 846 adult patients were
included. The median diagnostic delay was 4 [IQR 2-7.5]
months for the pediatric-onset group and 3 [IQR 2-10]
months for the adult-onset group (p = 0.873). In both, pedi-
atric- and adult-onset groups, the length of diagnostic delay
at UC diagnosis was not associated with colectomy, UC-re-
lated hospitalization, colon dysplasia, and colorectal cancer.
EIMs were significantly more prevalent at UC diagnosis in the
adult-onset group with long diagnostic delay than in the
adult-onset group with short diagnostic delay (p = 0.022). In
the long term, the length of diagnostic delay was associated
inthe adult-onset group with colorectal dysplasia (p = 0.023),
EIMs (p < 0.001), and more specifically arthritis/arthralgias
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(p < 0.001) and ankylosing spondylitis/sacroiliitis (p < 0.001).
In the pediatric-onset UC group, the length of diagnostic de-
lay in the long term was associated with arthritis/arthralgias
(p =0.017); however, it was not predictive for colectomy and
UC-related hospitalization. Conclusions: As colorectal can-
cer and EIMs are associated with considerable morbidity and
costs, every effort should be made to reduce diagnostic de-

lay in UC patients. ©2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

The diagnosis of inflammatory bowel disease (IBD)
can be challenging due to an overlap of symptoms, such
as chronic abdominal pain and diarrhea, with, for exam-
ple, irritable bowel syndrome [1]. Our group was the first
to systematically evaluate the length of diagnostic delay,
defined as the time interval from IBD-related symptoms
to IBD diagnosis, in adult patients of the Swiss IBD Co-
hort [1, 2]. We found that the median diagnostic delay in
Crohn’s disease (CD) patients was 9 months compared to
a median of 4 months for patients with ulcerative colitis
(UQC). Of note, 25% of CD patients were diagnosed with
a diagnostic delay >24 months compared to 25% of UC
patients who required >12 months for their diagnosis [1].
Age <40 years and isolated ileal disease were identified as
risk factors for long diagnostic delay (defined as time >24
months) in CD patients, whereas male gender and use of
nonsteroidal anti-inflammatory drugs were identified to
be associated with long diagnostic delay (defined as inter-
val >12 months) in adult UC patients [1]. Approximately
25% of all IBD patients are diagnosed during childhood
or adolescence [3]. We further evaluated the length of di-
agnostic delay in the pediatric population of the Swiss
IBD Cohort and found a median [IQR] diagnostic delay
of 4 [2-8] months in CD patients compared with 2 [1-7]
months in UC patients [4]. Our group recently published
on the impact of diagnostic delay on bowel damage in pe-
diatric- versus adult-onset CD [5]. At diagnosis, adult-
onset CD patients more frequently presented with bowel
stenosis and bowel surgery than pediatric CD patients [5].
Interestingly, in the long term, the length of diagnostic
delay was significantly associated with bowel stenosis, in-
ternal fistula, and any complication in the adult-onset CD
population; however, no significant association between
the length of diagnostic delay and CD-related outcomes
could be observed in the pediatric population [5].

Several aspects regarding the natural history of adult
UC have been reported by Fumery et al. [6]: First, extrain-
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testinal manifestations (EIMs) and elevated C-reactive
protein at diagnosis and at 5 years of follow-up are signifi-
cantly associated with extensive disease. Second, hospital-
ization is necessary for almost half of patients at some point
during the disease course. The cumulative probabilities for
UC-related hospitalization range from 17 to 29%, 29 to
54%, and 39 to 66% at disease duration of 1, 5, and 10 years,
respectively, while 10-15% may be hospitalized at UC di-
agnosis. Third, the need for UC-related surgery and risk of
colorectal cancer increases with disease duration [6]. Pedi-
atric onset UC often presents with extensive disease at di-
agnosis and rapid progression, but fortunately, colorectal
cancer in pediatric UC patients younger than 12 years is
extremely rare [7]. Several studies [1, 4, 8-10] reported al-
ready on the diagnostic delay in UC patients; however,
there are no data on the impact of diagnostic delay on out-
comes in pediatric- versus adult-onset UC patients. As
such, we aimed to evaluate the relationship between the
length of diagnostic delay and development of colonic dys-
plasia, colorectal cancer, UC-related hospitalization, colec-
tomy, and EIMs in pediatric- and adult-onset UC.

Materials and Methods

Study Design

Starting in 2006, the Swiss IBD Cohort Study (SIBDCS) has
been including IBD patients from all regions of Switzerland. The
SIBDCS is a national prospective cohort study on IBD patients and
provides up-to-date information regarding different aspects of
IBD in Switzerland for the Swiss and international scientific com-
munity, public health authorities, and medical staff [2, 11]. Ethics
approval was obtained for the study protocol by the Ethics Com-
mittee of Cantons or regions in which patients were included, as
well as individual consent of patient and parents. Patients are in-
cluded in the cohort once diagnosis of CD, UC, or unclassified IBD
has been established for at least 4 months [11].

Methods

The collected data were entered into a Microsoft Access data-
base (Access 2000; Microsoft Switzerland Ltd Liab. Co., Wallisellen,
Switzerland) at the datacenter of the SIBDCS and SPIBDCS, which
is located at the Center for Primary Care and Public Health (Uni-
santé) at the University of Lausanne. For this manuscript, the anal-
ysis was based on the validated data obtained from IBD patients
enrolled into the SIBDCS and SPIBDCS between May 2006 and
November 2019. The following data were extracted from physician
questionnaires at enrollment and annual follow-up: demographic
variables (age, date of birth, age at diagnosis, date of diagnosis, date
of first symptoms, date of visit, and gender); UC-related symptoms,
as measured by the Modified Truelove and Witts activity index
(MTWALI) [12] for pediatric adult patients; and medical items (ini-
tial disease location, last disease location, current therapy, EIMs
[oral erosions/ulcers, erythema nodosum, pyoderma gangreno-
sum, arthritis/arthralgia, primary sclerosing cholangitis (PSC),
uveitis/iritis, and ankylosing spondylitis/sacroiliitis], NSAID in-

Schoepfer et al.



p=0.873 p=0.082 p =0.045
360 . .
240 o . o
. ] o . e
1204 . L) !
L] L]
. l L] : L]
T 48 ™ H . . :
§ 36 . '} . . .
D 24 . . .
s : v
= 12 . —
2 ! !
5 o -
=
3 -
Fig. 1. Diagnostic delay (in months) com-
paring UC patients with adult-onset diag-
nosis versus patients with pediatric-onset 1
diagnosis. Results are presented by means F—— F—— ——
. . . Irst symptoms Irst symptoms SICIan visi
of box PlOt&Jhe h(:irlzontail line in ﬁle box to IBD diagnosis to physician visit to IBD diagnosis
represents the median, whereas the box . - - -
contains the 25th to the 75th percentile of | [ Pediatric diagnosis (BB Adult diagnosis l
all values.

take, complications [colectomy, UC-related hospitalization, colon
dysplasia, colorectal cancer, any complication, and EIM], and past
therapies including response and reason for discontinuation).

Diagnostic delay (reported in months) was defined as the time
interval between the first appearance of IBD-related symptoms
and IBD diagnosis. Diagnostic delay was stratified into the follow-
ing two time intervals: (1) time from the appearance of first IBD-
related symptoms to the first physician visit (family practitioner,
pediatrician) and (2) time interval from the first physician visit
(due to IBD-related complaints) to the establishment of IBD diag-
nosis. The term “short diagnostic delay” was used to describe the
length of diagnostic delay laying from the Ist to the 3rd quartile,
while the term “long diagnostic delay” was used to describe the
length of diagnostic delay laying in the 4th quartile. The impact of
the length of diagnostic delay of UC-related complications (colec-
tomy, UC-related hospitalization, colon dysplasia, colorectal can-
cer, any complication, and EIM) was analyzed according to quar-
tiles at UC diagnosis and in the long term.

Patients

Patients were prospectively included if IBD diagnosis had been
established in 2006 or later; moreover, patients with IBD diagnosis
in 2005 or earlier were also recruited retrospectively with prospec-
tive data capture from 2006 onward. The cutoff used for the pedi-
atric-onset UC patients was <18 years and adult-onset UC patients
>18 years, as pediatric patients are followed by pediatric gastroen-
terologists until the age of 18 years. At the time of inclusion, pa-
tients underwent a thorough clinical and laboratory assessment.
The treating physician completed physician-reported outcomes,
whereas patients completed patient-reported outcomes such as
questionnaires on quality of life either alone (adult patients) or
with the help of a trained study nurse (pediatric patients). Disease
location was recorded according to the Montréal classification in
adults and the Paris classification in children [13, 14]. Yearly pa-
tient-reported questionnaires about quality of life, social impair-
ment, health resource consumption, and symptoms, and yearly

Impact of Diagnostic Delay in Pediatric
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physician follow-up questionnaires about treatments and compli-
cations were collected.

Statistical Analysis

Data were retrieved from the database of the SIBDCS at the
Center for Primary Care and Public Health (Unisanté) at the Uni-
versity of Lausanne, Switzerland. All statistical analyses were per-
formed by the cohort statistician (JBR) using the statistical pro-
gram Stata (version 14.2; College Station, TX, USA). Quantitative
data distribution was analyzed using Normal Q-Q Plots. Results of
quantitative data are presented either as median plus interquartile
ranges (for data with non-Gaussian distribution) or mean + SD
and range (for normally distributed data). Categorical data were
summarized as the percentage of the group total. For quantitative
data, differences in the distribution between two groups were eval-
uated using either the Wilcoxon-Mann-Whitney rank test (for
data with non-Gaussian distribution) or the Student’s t-test (for
normally distributed data). For categorical outcomes, differences
in observed frequencies between groups were compared using the
X2 test or using the exact Fisher test for groups with a small number
of observations (n < 5). Time-to-event data were analyzed using
the Kaplan-Meier estimator. We assessed the impact of diagnostic
delay’s length on the following outcomes: colectomy, UC-related
hospitalization, colon dysplasia, colorectal cancer, EIMs, and any
complication by using the Cox regression model. For the present
study, a p value <0.05 was considered as statistically significant. A
Bonferroni correction was performed in case of multiple testing.

Results

Baseline Characteristics
A total of 1,030 UC patients were analyzed, of which 184
(17.9%) were diagnosed in the pediatric age (<18 years) and

Inflamm Intest Dis 3
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Table 1. Baseline characteristics

UC patients Pediatric diagnosis Adult diagnosis p value
(<18 years old) (=18 years old)
Patients, n (%) 184 (17.9) 846 (82.1) -
Gender, n (%)
Male 84 (45.7) 454 (53.7) 0.049
Female 100 (54.3) 392 (46.3)
Age at diagnosis (median, IQR, range) 14.1,10.2-15.9,2.3-17.9  31.8,25.1-40.8, 18.0-79.6 <0.001
Age at enrollment (median, IQR, range) 16.6, 13.3-24.9, 3.9-54.1 41.4,32.5-51.8,18.4-84 <0.001
Disease duration at enrollment (median, IQR, range), yr 2.9,0.9-11.0,0.2-39.2 5.4,1.8-12.4,0-50.3 0.001
Age at latest follow-up (median, IQR, range) 21.6, 16.4-30, 5.5-62.1 48,38.3-58.4, 19.6-86.2 <0.001
Disease duration at latest follow-up (median, IQR, range), yr 9.6,4.2-17.1,0.3-44.3 12.4,7.4-19.2,0.1-54.3 <0.001
Diagnostic delay (median, IQR, range), months 4,2-7.5,1-168 3,2-10, 0-360 0.873
Diagnostic delay categorization, n (%)
Short delay (<75th percentile) 138 (75) 635 (75.1) 0.987
Long delay (>75th percentile) 46 (25) 211 (24.9)
Disease location at diagnosis
E1 (proctitis), n (%) 16 (9.7) 193 (25) <0.001
E2 (left-sided), n (%) 41 (24.8) 280 (36.3)
E3 (pancolitis), n (%) 108 (65.5) 299 (38.7)
Unknown/unclear 19 74
Disease location at enrollment
E1 (proctitis), n (%) 13(7.3) 151(18.2) <0.001
E2 (left-sided), n (%) 51(28.7) 329 (39.7)
E3 (pancolitis), n (%) 114 (64) 349 (42.1)
Unknown/unclear 6 17
Disease location at latest follow-up
E1 (proctitis), n (%) 20(11) 185 (22.1) <0.001
E2 (left-sided), n (%) 46 (25.3) 336 (40.1)
E3 (pancolitis), n (%) 116 (63.7) 316 (37.8)
Unknown/unclear 2 9
Smoking status
Smoking at enrollment, n (%)
Yes 20(10.9) 145 (17.1) 0.036
No 164 (89.1) 701 (82.9)
Smoking at last visit
Yes, n (%) 17 (9.9) 97 (12.9) 0.286
No, n (%) 154 (90.1) 654 (87.1)
Missing 13 95
Ever smoked, n (%)
Yes 32(17.4) 285 (33.7) <0.001
No 152 (82.6) 561 (66.3)

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 Pediatric UC diagnosis Adult UC diagnosis p value
(<18 years old) (=18 years old)
(n=184) (n=846)
Time between first symptoms and IBD diagnosis (median, IQR, range), months ~ 4,2-7.5,1-168 3,2-10,0-360 0.873
Time between first symptoms and physician visit (median, IQR, range), months 1, 1-3,0-168 1, 1-4,0-360 0.082
Time between physician visit and IBD diagnosis (median, IQR, range), months 1, 0-5,0-95 1, 0-4, 0-240 0.045
4 Inflamm Intest Dis Schoepfer et al.
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Table 3. Frequency of EIMs in both

pediatric- and adult-onset UC patients EIM (ever) Pediatric UC diagnosis Adult UC diagnosis p value
(<18 years old) (=18 years old)
(n=184),n (%) (n=846), n (%)

Oral erosions/ulcers 19(10.3) 48 (5.7) 0.020
Erythema nodosum 4(2.2) 31(3.7) 0312
Pyoderma gangrenosum 6(3.3) 13(1.5) 0.115
Arthritis/arthralgia 42(22.8) 305 (36.1) 0.001
PSC 15(8.2) 25 (3) 0.001
Uveitis/iritis 5(2.7) 52 (6.2) 0.065
Ankylosing spondylitis/sacroiliitis 4 (2.2) 43 (5.1) 0.087
Any EIM 70 (38) 368 (43.5) 0.175

Table 4. Therapies ever applied, stratified . o . . . .

according to pediatric or adult UC Drugs ever applied Pediatric UC diagnosis  Adult UC diagnosis  p value

diagnosis (<18 years old) (=18 years old)

(n=184), n (%) (n=846), n (%)

Oral 5-ASA 170 (92.4) 756 (89.4) 0.216
Topical 5-ASA 86 (46.7) 555 (65.6) <0.001
Any 5-ASA 176 (95.7) 815 (96.3) 0.660
Systemic steroids 133 (72.3) 624 (73.8) 0.681
Topical steroids (enema) 51(27.7) 297 (35.1) 0.055
Any steroids 147 (79.9) 689 (81.4) 0.626
Azathioprine/mercaptopurine 114 (62) 520 (61.5) 0.901
Methotrexate 29(15.8) 76 (9) 0.006
Tacrolimus and cyclosporine 19 (10.3) 88(10.4) 0.976
Anti-TNF (IFX, ADA, and GOL) 78 (42.4) 298 (35.2) 0.067
Vedolizumab 20(10.9) 93(11) 0.961
Ustekinumab 0 1(0.1) 0.641
Tofacitinib 1(0.5) 1(0.1) 0.235

ADA, adalimumab; IFX; infliximab; GOL, golimumab; 5-ASA, 5-aminosalicylates.

846 (82.1%) in adulthood (=18 years). The demographic
characteristics are shown in Table 1. The median disease
duration at the latest follow-up in the pediatric-onset group
was 9.6 years compared to 12.4 years in the adult-onset
group (p < 0.001). The percentage of patients with long di-
agnostic delay, defined as delay >75th percentile, was not
different between the pediatric and the adult group. At di-
agnosis, children more frequently presented with pancolitis
than adults (65.5% vs. 38.7%, respectively; p < 0.001).

The systematic analysis of diagnostic delay in the pe-
diatric and adult UC groups is shown in Table 2 and in
Figure 1. The median diagnostic delay was 4 months [IQR
2-7.5] for the pediatric group and 3 [IQR 2-10] months
for the adult group (p = 0.873). The median time interval
between the first UC-related symptoms and the first phy-
sician visit due to these symptoms was not different be-
tween pediatric- and adult-onset UC patients (median for

Impact of Diagnostic Delay in Pediatric
versus Adult UC

both groups was 1 month, p = 0.082), whereas time from
the first physician visit to UC diagnosis was longer in
adult-onset UC patients than that in pediatric-onset UC
patients (p = 0.045).

The prevalence of EIMs in both pediatric- and adult-
onset UC patients is shown in Table 3. Arthritis/arthral-
gia was more frequently diagnosed in adult-onset UC
than in pediatric-onset UC patients (36.1% vs. 22.8%; p <
0.001), whereas PSC more often occurred in pediatric-
onset UC (8.2% vs. 3%; p < 0.001). We observed no dif-
ference between these groups with respect to oral ulcers,
erythema nodosum, pyoderma gangrenosum, uveitis/iri-
tis, and ankylosing spondylitis/sacroiliitis.

The medical therapies ever applied are shown in Ta-
ble 4. No differences were observed between the two
groups regarding the following drug use: any 5-ASA, sys-
temic steroids, any steroids, topical budesonide (rectal

Inflamm Intest Dis 5
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foam), immunomodulators (azathioprine/mercaptopu-
rine and methotrexate), anti-TNF agents, vedolizumab,
ustekinumab, and tofacitinib. However, topical 5-ASA
(enema and suppositories) were used significantly less
frequently in the pediatric- than in the adult-onset UC
group (46.7% vs. 65.6%; p < 0.001).

Frequency of Complications in the Pediatric- and

Adult-Onset Groups at UC Diagnosis

In the pediatric-onset group, the rate of colectomy,
UC-related hospitalization, colon dysplasia, colorectal
cancer, and EIMs were not different between the group
with short diagnostic delay and the group with long diag-
nostic delay at UC diagnosis Table 5. However, the adult-
onset UC group with long diagnostic delay more fre-
quently experienced EIMs at UC diagnosis than the adult-
onset group with short diagnostic delay (p = 0.022,
Table 5; online suppl. Fig. 1; for all online suppl. material,
see www.karger.com/doi/10.1159/000520995). There
was no difference between the adult-onset group with
short versus long diagnostic delay regarding the rate of
colectomy, UC-related hospitalization, colon dysplasia,
colorectal cancer, and any of the aforementioned compli-
cations.

Pediatric-onset UC patients underwent hospitaliza-
tions more frequently than adult-onset UC patients (p =
0.006, Table 5; online suppl. Fig. 2) and suffered from any
complication (defined as combined outcome including
colectomy, hospitalization, dysplasia, or colorectal can-
cer, p = 0.009) at UC diagnosis (online suppl. Fig. 2).
However, it should be mentioned that at UC diagnosis,
no pediatric patient presented with colorectal cancer
(short and long diagnostic delays combined).

Comparison of the long-term complication rate was
performed between the pediatric- and adult-onset UC
groups according to the length of diagnostic delay. We
evaluated the occurrence of different long-term compli-
cations in the pediatric-onset UC group compared with
the adult-onset group using the Cox regression model
with hazard ratio (Table 6). We found that the length of
diagnostic delay has no impact on the outcomes, such as
colectomy, UC-related hospitalization, colorectal cancer,
and any complication. In the pediatric-onset group, there
were 2 cases with colorectal dysplasia but no case of
colorectal cancer. In the adult-onset group, we observed
13 patients with colorectal dysplasias and 8 cases with
colorectal cancer. The length of diagnostic delay in the
adult population was positively associated with the devel-
opment of colorectal dysplasia (p = 0.023) and any EIM
(p < 0.001). When analyzing the different EIMs in detail,

Impact of Diagnostic Delay in Pediatric
versus Adult UC

we found that the length of diagnostic in the adult-onset
UC was associated with arthritis/arthralgias (p < 0.001)
and ankylosing spondylitis/sacroiliitis (p < 0.001). Fur-
thermore, when comparing the adult crude HR and adult
adjusted HR, there was no association between age and
sex and the development of EIM in the adult population.
The length of diagnostic delay in the pediatric population
was associated with arthritis/arthralgias (p < 0.001).

Discussion

This is the first study to compare the impact of diag-
nostic delay in patients with pediatric UC onset with that
of adult UC onset. A number of study findings are clini-
cally relevant for care of UC patients. First, the length of
diagnostic delay was short, with a median of 4 and 3
months in the pediatric- and adult-onset UC cohort, re-
spectively. Second, the length of diagnostic delay at UC
diagnosis was not associated with colectomy, UC-related
hospitalization, colon dysplasia, and colorectal cancer in
both pediatric- and adult-onset groups. However, the
length of diagnostic delay was associated with EIMs at the
time of UC diagnosis in the adult-onset group. Third, in
the long term, the length of diagnostic delay was associ-
ated with colorectal dysplasia and EIMs in the adult-onset
UC group. In the pediatric and adult population, in the
long term, the length of diagnostic delay was associated
with arthritis/arthralgia.

Our data are in accordance with results presented by
Nguyen et al. [8] who found a median diagnostic delay of
3.1 months in a cohort of 67 UC patients (>16 years of
age). In addition, our data compare well to the findings of
Rinawi et al. [15] who found a median diagnostic delay of
4 months (IQR 26) in patients not undergoing colectomy
and 3 (IQR 1.5-5 months) in patients undergoing colec-
tomy in an Israeli cohort of 188 patients with pediatric
UC onset. In a Romanian cohort of 682 UC patients, Za-
harie et al. [9] reported a median diagnostic delay of only
1 month, which is considerably shorter than the diagnos-
tic delay we observed in Switzerland. The interval from
the first physician visit to UC diagnosis was longer in
adult-onset UC patients than that in pediatric-onset UC
patients. Zaharie et al. [9] argued that the differential di-
agnosis of chronic abdominal pain and diarrhea is broad-
er in the adult population, which might contribute to a
delayed referral to gastroenterologists. Longer waiting
lists to obtain appointments at specialist centers for adult
gastroenterology might further contribute to delays com-
pared to the pediatric population in the Swiss healthcare
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system. In addition, the attitude of the pediatric health-
care specialist might be different toward pediatric pa-
tients due to rapid consequences of the disease on growth
and parent’s worries about their child’s well-being. Over-
all differences in the length of diagnostic delay in UC pa-
tients may be related to a multitude of factors such as or-
ganizational aspects of the local healthcare system includ-
ing access to endoscopy and also differences with respect
to initial disease severity [16].

When evaluating the impact that the length of diag-
nostic delay has on complications at the time of UC diag-
nosis, we found that it was associated with the appearance
of EIMs in the adult-onset group. Additionally, pediatric-
onset UC patients were more likely to be hospitalized
than adults. Our data regarding hospitalization rates are
in accordance with data from Fumery et al. [6] who con-
ducted a systematic review on the natural history of adult-
onset UC in population-based cohorts (n = 15,316 pa-
tients) and found that 10-15% of patients needed to be
hospitalized at the time of UC diagnosis. In a systematic
review on the natural history of pediatric-onset UC in
population-based studies, authors from the same group
reported on higher frequencies of hospitalization for pe-
diatric-onset than for adult-onset UC, which is again con-
sistent with our results [17]. The EPIMAD registry found
that EIMs were present in 7% of pediatric-onset UC pa-
tients [18]. In analogy to our cohort, joint manifestations
were observed most frequently, followed by skin manifes-
tations, uveitis, and PSC [18]. The rate of colectomy at UC
diagnosis in our pediatric-onset and adult-onset cohort
was roughly 4% and is thereby comparable with colecto-
my rates reported in the aforementioned systematic re-
views [6, 17].

The long-term natural history of adult-onset UC is
characterized by several well-known features. First, left-
sided colitis is the most prevalent location, and disease
extension can be observed in 10-30% of patients [6]. The
majority of patients have a mild-moderate course with
most active disease at diagnosis and then varying periods
of remission or mild activity [6]. An aggressive disease
course is observed in 10-15% of patients, and the cumu-
lative risk of relapse is 70-80% at 10 years [6]. Roughly
50% of patients require UC-related hospitalizations, and
the 5-year risk of rehospitalization is about 50% [6]. The
5- and 10-year cumulative risks of colectomy range be-
tween 10 and 15%.

The long-term natural history of pediatric-onset UC s
also characterized by distinct features. First, most of these
patients face disease extension, and roughly two-thirds
have pancolitis at the end of follow-up [17]. Fortunately,
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these patients do not appear to suffer from significant
growth retardation or delayed puberty as commonly seen
in CD patients [17]. After a follow-up of 10 years, one-
half of patients require hospitalizations and 20% of pa-
tients require colectomy [17].

As of yet, the impact of the length of diagnostic delay
on the long-term natural history of pediatric-onset UC
and adult-onset UC was unknown. We found that in the
long term, the length of diagnostic delay was associated
with the appearance of EIMs both in the pediatric- and
adult-onset groups. Arthritis/arthralgia was most fre-
quently observed, followed by oral erosions/ulcers, uve-
itis/iritis, PSC, erythema nodosum, and pyoderma gan-
grenosum. In the adult-onset group, the length of diag-
nostic delay was significantly associated with arthritis/
arthralgia, ankylosing spondylitis, and erythema nodo-
sum, while in the pediatric-onset group, a significant re-
lationship was only found with PSC. The difference be-
tween the types of EIM found between the adult versus
pediatric population might be related to a longer disease
duration for the adult group [19]. Up to 50% of IBD pa-
tients experience at least one EIM during their disease
career, and in up to one-quarter of affected patients,
these EIMs may even manifest before IBD diagnosis and
might therefore trigger the search for underlying IBD
(20, 21]. EIMs are not only responsible for important
morbidity but on a social level, they are also associated
with relevant additional costs [22]. To the best of our
knowledge, this is the first study to demonstrate the sig-
nificant relationship between the length of diagnostic de-
lay and appearance of EIMs. We conclude that joint ef-
forts have to be launched to further reduce diagnostic
delay in UC patients in order to reduce EIM-associated
morbidity.

Our study has several strengths and some limitations
as well. We present the first prospective data in a na-
tional cohort study, evaluating the impact of diagnostic
delay in pediatric- versus adult-onset UC patients re-
garding long-term complications such as colectomy,
UC-related hospitalization, colon dysplasia, colorectal
cancer, and EIMs. As patients with IBD diagnosed pri-
or to 2006 were retrospectively included, the length of
follow-up is long (>10 years). Thanks to long follow-up,
we were able to observe the disease course and those
complications. As a limitation, we have to acknowledge
that the data presented herein are not population-based
as 80% of patients are included by gastroenterologists
working in hospital. As such, our findings may not ap-
ply to the entire IBD population in Switzerland. In ad-
dition, the change of clinical practice over time, such as
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increased use of fecal calprotectin, might influence the
length of diagnostic delay and consecutively the disease
course. Another limitation is the lack of data collection
of combined EIM and the missing information about
disease activity at diagnosis.

In summary, we found that the length of diagnostic
delay was short in Switzerland and that it was not associ-
ated with colectomy, hospitalization, and colorectal dys-
plasia or cancer at UC diagnosis. In the long term, length
the of diagnostic delay was associated to colorectal cancer
in the adult-onset group and the appearance of EIMs in
both pediatric-onset and adult-onset groups. Given the
fact that colorectal cancer and EIMs are associated with
considerable morbidity and costs, joint efforts should be
launched to further reduce diagnostic delay in UC pa-
tients.
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