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Marı́a Dolores Martı́n-Arranz

Received: November 28, 2022 /Accepted: February 16, 2023
� The Author(s) 2023

ABSTRACT

Introduction: This study describes the epi-
demiological, clinical, patient-reported and
economic burden of inflammatory bowel dis-
ease (IBD), including Crohn’s disease (CD) and
ulcerative colitis (UC), in Spain.
Methods: A systematic review was performed of
observational studies reporting the epidemio-
logical, clinical, patient-reported and economic
burden of IBD in the Spanish population, from

2011 to 2021. Original articles and conference
abstracts published in English or Spanish were
eligible.
Results: A total of 45 publications were inclu-
ded in the review. The incidence of IBD in
adults ranged from 9.6 to 44.3 per 100,000
inhabitants (4.6 to 18.5 for CD and 3.4 to 26.5
for UC). The incidence increased between 1.5-
and twofold from 2000 to 2016 (regionally). Up
to 6.0% (CD) and 3.0% (UC) IBD-associated
mortality was reported. Disease onset predomi-
nantly occurs between 30 and 40 years (more
delayed for UC than CD). Most frequently
reported gastrointestinal manifestations are
rectal bleeding in UC and weight loss in CD.
Extraintestinal manifestations (EIM) have been
described in up to 47.4% of patients with CD
and 48.1% of patients with UC. Psychiatric
comorbidities were frequently reported in both
CD and UC (depression up to 20% and anxiety
up to 11%). Reduced health-related quality of
life (HRQoL) compared to the general popula-
tion was reported. Significant symptomatology
was associated with high levels of anxiety,
depression, stress and lower HRQoL. Main
healthcare resources reported were emergency
department visits (24.0%), hospitalization
(14.7%), surgery (up to 11%) and use of bio-
logics (up to 60%), especially in CD. Direct and
indirect annual costs per patient with UC were
€1754.1 and €399.3, respectively.
Conclusion: Patients with CD and UC present a
high disease burden which negatively impacts
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their HRQoL, leading to elevated use of
resources.

Keywords: Adult; Burden; Costs; Crohn’s
disease; Epidemiology; Inflammatory bowel
disease; Paediatric; Systematic review;
Ulcerative colitis

Key Summary Points

The incidence of IBD in adults ranged
from 9.6 to 44.3 per 100,000 inhabitants
(4.6 to 18.5 for CD and 3.4 to 26.5 for UC),
the most recent estimate being 16.2 per
100,000 inhabitants (7.4 CD and 8.1 UC).

Patients with IBD frequently present
psychiatric comorbidities, in both CD and
UC.

HRQoL impairment in patients with IBD is
high compared to the general population.

The resource use related to IBD is high in
both CD and UC.

IBD has high associated costs for the
national healthcare system (mainly
related to hospitalisations, surgeries and
medication).

INTRODUCTION

Inflammatory bowel disease (IBD) is a term for
two conditions (Crohn’s disease and ulcerative
colitis) that are characterized by chronic
inflammation of the gastrointestinal tract, dif-
ferentiated by location and depth of involve-
ment in the bowel wall. Crohn’s disease (CD)
can affect any portion of the gastrointestinal
tract (most often in the ileum), causing trans-
mural inflammation reaching through the
multiple layers of the walls of the gastroin-
testinal tract; ulcerative colitis (UC) involves the
colon and rectum, with inflammation limited
to the mucosal layer of the colonic tissue [1].
Nonetheless, sometimes they can be

indistinguishable and are classified as inflam-
matory bowel disease unclassified (IBDU) [2].

Typical gastrointestinal (GI) signs and
symptoms of both CD and UC include diar-
rhoea, bowel urgency, abdominal pain, gas-
trointestinal bleeding, weight loss and
malnutrition [1]. Complications may include
stricture and blockage (bowel obstruction),
perforation, fistula and abscess in CD and per-
forated bowel and toxic megacolon in UC.
Besides the digestive symptoms and complica-
tions resulting from the disease, extraintestinal
manifestations (EIM) affect up to 25% of
patients with IBD [3, 4]. As a result of recurrent
clinical manifestations of the disease, patients
often report poor health-related quality of life
(HRQoL).

IBD is characterised by heterogeneous clini-
cal manifestations and a chronic relaps-
ing–remitting course caused by multiple genetic
and environmental factors [5, 6].

Induction and maintenance of remission are
the main goals of IBD treatment. Nowadays, a
wide range of therapies are available, including
aminosalicylates, corticosteroids, immunosup-
pressive agents, antibiotics, advanced therapies
(including biologics and small molecules) and
surgery [7]. In recent years, the early introduc-
tion of immunosuppressive and biological
therapies has become a frequent strategy with
tailored therapeutic approaches to meet specific
patients’ needs [8–10].

An estimated 2.5–3 million people in Europe
are affected by IBD, with a direct healthcare cost
of 4.6–5.6 billion euros/year in Europe, mostly
due to hospitalisations and surgeries [11]. Fur-
thermore, the prevalence of IBD continues to
rise and thus the impact on healthcare budgets
is expected to increase worldwide [11].

There is substantial published evidence on
the disease burden in Spain; however, such
studies are highly heterogeneous, showing
geographical and temporal differences. There-
fore, clinicians and decision-makers would
benefit from the availability of a comprehensive
overview of the latest published data about the
burden of IBD in Spain.

We aim to review the existing literature to
identify observational studies reporting the
epidemiological, clinical, patient-reported and
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economic burden of IBD in Spain, as a whole,
and separately for CD or UC.

METHODS

A systematic review of observational studies
reporting the epidemiological, clinical, patient-
reported and economic burden of IBD (UC or
CD) from the last 10 years (2011–2021) was
carried out following the recommendations of
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) and
Cochrane Handbook for Systematic Reviews of
Interventions [12, 13].

Data Sources and Search Strategy

The international databases PubMed/Medline
and Cochrane library, and the national Medic-
ina en Español (MEDES) and the Índice Bibli-
ográfico Español en Ciencias de la Salud (IBECS)
databases, were searched to identify relevant
publications for review. Additionally, manual
searches (Google and Google Scholar) were
conducted to identify studies published during
the last 2 years at key national and European
congresses such as Asociación Española de
Gastroenterologı́a, Sociedad Española de Gas-
troenterologı́a y Hepatologı́a y Nutrición
pediátrica, Congress of European Crohn�s and
Colitis Organisation and Sociedad Española de
Patologı́a Digestiva. Finally, the bibliographic
citations of the selected articles were also
reviewed to retrieve relevant publications that
had not been detected in the bibliographic
search.

The different databases were searched using
both MeSH (Medical Subject Headings) and
free-text terms, combined with the Boolean
connectors OR and AND. The list of MeSH and
free-text terms and the search strategy used in
the Cochrane PubMed/MedLine database,
IBECS and MEDES are detailed in Table S1 of the
supplementary material.

Study Selection

Two independent reviewers screened all identi-
fied references at two levels. Level 1 entailed a
wide screen based on item titles and/or
abstracts. Level 2 involved two reviewers inde-
pendently reviewing the full-text articles and
applying the inclusion/exclusion criteria. At
both screening levels, discrepancies were
resolved by consensus or by involving a third
team member.

Eligibility Criteria

To obtain maximum records in the recent per-
iod of biological therapies era, original articles
and conference abstracts of observational stud-
ies conducted in the Spanish population pub-
lished in English or in Spanish between 2011
(February) and 2021 (October) were eligible.
Studies performed outside Spain, not including/
reporting data of the Spanish population, were
excluded. Table S2 of the supplementary mate-
rial lists the inclusion and exclusion criteria.

Data Extraction and Quality Assessment

Data extracted included disease epidemiology
(prevalence, incidence and mortality), demo-
graphics (age and sex), clinical and treatment
characteristics (age of onset, location of the
lesion, flare-ups, EIM, disease behaviour and
comorbidities), patient-reported outcomes (e.g.
HRQoL), resource utilization, and costs (direct
and indirect) of IBD overall and separately for
CD and UC, where available. Additionally, from
each selected publication, the data recorded
included type and size of population, data col-
lection period, geographic scope, study design
and data source. Two independent reviewers
extracted all data and resolved discrepancies by
consensus. A standardised data extraction form
was used to extract the data from the selected
articles. No formal statistical analysis was per-
formed. Frequencies and ranges have been
reported to summarise the number of studies
and publications. Some extracted data are rep-
resented graphically.
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The quality of included observational studies
was assessed using the Strengthening the
Reporting of Observational Studies in Epidemi-
ology (STROBE) statement [14]. Two indepen-
dent reviewers assessed study quality, with
discrepancies being resolved by consensus.

Ethical Approval

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

As shown in the PRISMA flow diagram (Fig. 1),
1055 records were identified through database
searches. After duplicates removal and the

established selection/inclusion criteria were
applied, 45 publications (33 full-text articles
and 12 abstracts) were included in the synthesis.

The characteristics of each publication are
detailed in Table 1. Of note, the data described
in the 45 publications are derived from 38 dif-
ferent studies. Out of 45 publications, 34 tar-
geted patients with IBD, with different levels of
granularity in reporting the data (IBD overall
and/or separately for UC and CD), while five
focused exclusively on CD and six on UC. A
summary of the main characteristics of these
studies is presented in Table 2.

Epidemiology

Incidence Fourteen publications reported data on
IBD incidence [overall IBD (n = 10), CD (n = 13)
and UC (n = 14)], 12 of them in adults (includ-
ing studies involving patients of all ages) and

Fig. 1 PRISMA flow diagram showing the selection process of the included publications
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two in paediatrics. The incidence of IBD, CD
and UC varied greatly by study, region and year,
ranging from 9.6 to 44.3 per 100,000 inhabi-
tants (Fig. 2) [15–29]. The incidence ranges for
CD and UC were 4.6 to 18.5 and 3.4 to 26.5 per
100,000 inhabitants, respectively.

The most recent data at the national level
identified in this review estimated adult overall
IBD incidence to be 16.2 per 100,000 inhabi-
tants, 7.4 for CD and 8.1 for UC in 2017, with
higher rates reported in Asturias and Navarra
(Fig. 3).

Two studies conducted at the regional level
(in Castilla-La Mancha and Cataluña) described
an increase in IBD incidence between 1.5- and
twofold in the period from 2000 to 2016 [16, 25]
(Fig. 2i). A similar trend was reported for CD
and UC at the national and regional levels,
except in Andalucı́a, where incidence remained
more stable (Fig. 2ii, iii) [16, 18, 25].

Prevalence Four publications reported data on
adult IBD prevalence [overall IBD (n = 3), CD
(n = 2) and UC (n = 3)]. Paediatric prevalence
data were not available. Adult prevalence ran-
ged from 79.8 to 545.3 per 100,000 inhabitants
for IBD, from 37.2 to 191.4 for CD and from
41.5 to 354.0 for UC (Fig. 4).

The most recent prevalence estimate at the
national level identified in the search was 88.7
per 100,000 inhabitants [26] in 2011. However,
other studies with a regional scope reported a
higher prevalence ([200) in the same year
[16, 25], and an increasing trend over time
(Fig. 4).

According to sex, data from Castilla-La
Mancha showed a higher prevalence of UC in
men than in women (115.39 vs. 84.54;
p = 0.015), with no significant differences in CD
[25].

Mortality Two publications reported IBD-as-
sociated mortality data [overall IBD (n = 2), CD
(n = 2) and UC (n = 2)] [16, 30].

Over the period 2006–2015, CD and UC
mortality rates of up to 6.0% and 3.0%,
respectively, were reported [30]. More recently,
an increase in mortality rates in Spain (ex-
pressed per 1000 inhabitants) was observed
from 2011 to 2016 for IBD (14.7–18.6; 27%
increase), CD (12.5–17; 36% increase) and UC
(15.7–19.4; 24% increase) [16]. Compared to

Table 2 Summary of key characteristics of selected studies

Target population by IBD type, % (n) N = 38

IBD (overall IBD, CD and/or UC) 71.1 (27)

CD (exclusively) 15.8 (6)

UC (exclusively) 13.2 (5)

IBD population size

Range 18–41,840

Median [IQR] 405 [103–2313]

Age group (inclusion criteria), % (n)

Adult 47.4 (18)

Paediatric 7.9 (3)

Both (adult and paediatric) 21.1 (8)

NS 23.7 (9)

Study design, % (n)

Retrospective 44.7 (17)

Cross-sectional 26.3 (10)

Prospective 18.4 (7)

Ambispective 10.2 (4)

Geographic scope, % (n)

National and/or all regions covered 36.8 (14)

Regional 63.2 (24)

Cataluña 13.2 (5)

Galicia 10.5 (4)

Andalucı́a 10.5 (4)

Canarias 5.3 (2)

Madrid 5.3 (2)

Valencia 5.3 (2)

Asturias 2.6 (1)

Cantabria 2.6 (1)

Castilla y León 2.6 (1)

Castilla-La Mancha 2.6 (1)

Navarra 2.6 (1)

IBD inflammatory bowel disease, CD Crohn’s disease, UC
ulcerative colitis, IQR interquartile range, NS not specified
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patients without IBD, the age and sex-adjusted
odds ratio for death due to IBD were signifi-
cantly higher for patients with CD (RR 1.63;
95% CI 1.39–1.89) and UC (RR 1.22; 95% CI
1.11–1.36) [16].

Demographic Characteristics

Seventeen publications reported data on the age
of IBD onset [overall IBD (n = 11), CD (n = 14)
and UC (n = 12)], 15 of them in adults and 2 in
the paediatric population.

Disease onset predominantly occurs between
30 and 40 years of age in adult patients and
seems to be more delayed for UC than CD
(Table 3). Interestingly, the opposite trend was
described in the two publications focused on
the paediatric population, with an earlier diag-
nosis for patients with UC than for patients
with CD (11.5 vs. 12.7 years; p\ 0.001) [28].

Clinical Characteristics

The clinical data hereby presented has been
recorded at different times: 9 studies collected
these data at diagnosis, 5 at study entry and 15
at any time in the course of the disease/study
(Table 4).

Gastrointestinal manifestations are present
in 94.0% of patients with CD and 89.0% of
patients with UC [19]. Despite this, they have
only been described in one publication for UC,
with rectal bleeding (88.8%), diarrhoea (80.0%),
pain (69.1%) and rectal urgency (59.3%) being
the most common signs/symptoms [31].
Weight loss in 34% of adults and 78% of chil-
dren and vomiting in 3.8% of adults and 32% of
children have been reported in CD [32].

On the other hand, EIMs were described in
16 publications, with their presence ranging
from 7.0% to 28.7% for overall IBD (Table 4). A
higher prevalence of EIM in patients with CD
compared to patients with UC was observed in
five out of seven publications with available
data [19, 30, 33–35]. The most common EIM
was osteoarticular manifestations, reported in
over 10% of patients for both CD and UC.

Fig. 2 Incidence of IBD according to year of analysis:
overall (i), CD (ii) and UC (iii) according to year

Fig. 3 Incidence of adult IBD at regional level in 2017
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Between 13.5% [35] and 26.6% [36] of adult
patients with IBD in the studies had at least one
other immune-mediated inflammatory disease
(IMID)

Psychiatric comorbidities were frequently
reported, with depression described in up to
20% and anxiety in up to 11% of patients with
CD and UC [19, 30, 33–35].

The most frequently diagnosed IMID and
non-IMID comorbidities are described in
Table 5.

Although the overall risk of cancer did not
significantly increase in patients with IBD
[15, 37], the relative risk of developing some
types of cancer has been reported: urothelial
carcinoma (RR 5.23, 95% CI 1.95–13.87),
appendiceal mucinous cystadenoma (RR 36.6,
95% CI 7.92–138.4), small intestine carcinoma
(RR 13.1, 95% CI 1.82–29.7) and rectal carci-
noid (RR 8.94, 95% CI 1.18–59.7) [15]. Two
studies also evaluated the possible effect of
thiopurines on the risk of extracolonic cancer
[15] and overall neoplasm [37] but a clear asso-
ciation between variables was not found. Thus,
it could not be concluded whether the risk of
malignancy was attributable to a given drug, its

combination with another, the time under
treatment, doses or the disease itself. No CD-
and UC-specific data were available.

Regarding the location of the CD lesion,
heterogeneous data were observed according to
the Montreal classification, which was adopted
by all the publications (see description of men-
tioned disease classifications in the footnote of
Table 4). However, L1 occurs more frequently in
the adult and elderly population than in the
paediatric population, whereas L3 shows the
opposite trend (Table 4). Moreover, the paedi-
atric population has been found to have the
highest frequency of ileal involvement (L1) in
13–17-year-olds (30.3%) as compared to under
5 years (25%) and 6–12 years (22.6%)
(p\ 0.001) [27]. Disease behaviour in CD was
described in 19 publications, with inflammatory
type (B1) being the most frequently reported
(14 out of 19 publications). Interestingly, the
frequency of perianal disease was higher in the
paediatric than in the adult population
(Table 4).

Heterogeneous data were also observed in
UC extent among the studies included in our
review. Nonetheless, in the adult population E2

Fig. 4 Longitudinal trend of IBD, CD and UC prevalence in two Spanish regions
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Table 3 Data reporting sex, age, and age at disease onset

Author, year Collection
time

Geographic
scope

Population
type

Sex
(female),
%

Age, years Age at disease
onsetb

Mean
(SD)/median
[range]

Population
age

Mean/median/
[range]a

Casellas

(2012)

[38]

NS Cataluña IBD NS NS NS NS

CD 48.3 33 A1: 20.9%

A2: 74.4%

A3: 4.7%

UC 83.3 34 25 [23–31]

Algaba

(2013)

[15]

2005–2011 Madrid IBD 51.7 NS 43.4 NS

CD NS NS A1: 7.7%

A2: 66.5%

A3: 25.9%

UC NS NS NS

Gómez-

Garcı́a

(2013)

[37]

1996–2013 Andalucı́a IBD 45.6 NS NS 35.2 (16.5)

CD NS NS A1: 9.3%

A2: 67.3%

A3: 23.4%

UC NS NS NS

Iglesias-Rey

(2013)

[33]

2009–2010 Galicia IBD 52.8 NS 44.6 36.2 (NS)

CD 57.6 39.9 31.3 (NS)

UC 49.8 47.8 39.4 (NS)

Marı́n

(2013)

[39]

NS Cataluña IBD 56.9 Adult

(25–65)

42.7/46.5 NS

Martı́n-de-

Carpi

(2013)

[27]

1985–2009 Spain IBD 43.6 Paediatric

(\ 18)

[\ 5] 12.3 [9.7–14.6]

[6–12]

[13–17]

CD 40.7 [\ 5] 12.9 [10.7–15]

[6–12]

[13–17]

UC 47.2 [\ 5] 12 [8.7–14.5]

[6–12]

[13–17]
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Table 3 continued

Author, year Collection
time

Geographic
scope

Population
type

Sex
(female),
%

Age, years Age at disease
onsetbMean
(SD)/median
[range]

Population
age

Mean/median/
[range]a

Nunes

(2013)

[75]

NS Spain CD 50.1 NS NS NS

Schreiber

(2013)

[76]

2010 Spain UC 55 Adult (C 18) 44.4 NS

Andreu

(2014)

[34]

NA Spain IBD 48.2 NS NS 32 [24–44]

CD 53.2 NS 29 [22–39]

UC 46.8 NS 36 [27–49]

Lucendo

(2014)

[25]

2000–2012 Castilla-La

Mancha

IBD 46.0 Adult ([ 16) 38.8 A1: 6.3%

A2: 54.0%

A3: 39.6%

CD 48.6 35.9 A1: 8.4%

A2: 59.2%

A3: 32.4%

UC 42.2 42.4 A1: 3.5%

A2: 48.2%

A3: 48.2%

Marı́n-

Jiménez

(2014)

[35]

2008–2010 Spain IBD 52.7 Adult (C 18) 40.2 NS

Martı́n-de-

Carpi

(2014)

[28]

1985–2009 Spain IBD 43.6 Paediatric

(\ 18)

NS 12.4 [9.7–14.6]

CD 41.7 NS 12.7 [NS]

UC 49.2 NS 11.5 [NS]

Fernández A

(2015)

[22]

2010 Galicia IBD 42.5 All 39.5 NS

CD NS 38 NS

UC NS 41 NS
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Table 3 continued

Author, year Collection
time

Geographic
scope

Population
type

Sex
(female),
%

Age, years Age at disease
onsetbMean
(SD)/median
[range]

Population
age

Mean/median/
[range]a

Ramos A

(2015)

[53]

2012–2013 Castilla y

León

IBD 47 Adult

(18–67)

45.5 NS

CD 46 43.1 A1: 4.6%

A2: 74.8%

A3: 20.5%

UC 47 48 NS

Aldeguer

(2016)

[31]

2002–2012 Cataluña UC 48.8 Adult (C 18) 44.5 NS

López Cortés

(2016)

[41]

2014 Navarra IBD 45.0 NA 44.5 32.3 (13.6)

Abautret-

Daly

(2017)

[42]

NS Asturias IBD 61.1 Adult

(30–70)

NS NS

CD NS NS NS

UC NS NS NS

Ballester

(2017)

[30]

2006–2015 Valencia IBD 47.3 NS NS 32 [21]

CD 49.3 NS Sporadic: 28

[17]

Familial: 26

[21]

UC 45.4 NS Sporadic: 36

[22]

Familial: 34

[20]

Chaaro-

Benalla

(2017)

[18]

1995–2000 Andalucı́a CD 42.0c Adult (C 14) NS A1: 10%

A2: 70%

A3: 20%

2001–2014 43.0d NS

1995–2000 UC 47.0c NS A1: 5%

A2: 55%

A3: 40%

2001–2014 42.0d NS
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Table 3 continued

Author, year Collection
time

Geographic
scope

Population
type

Sex
(female),
%

Age, years Age at disease
onsetbMean
(SD)/median
[range]

Population
age

Mean/median/
[range]a

López-

Sanromán

(2017)

[43]

2014 Spain IBD 47.2 Adult (C 18) 46.2 NS

Panés (2017)

[44]

2013 Spain UC 55.8 Adult (C 18) 39 NS

Brunet E

(2018)

[16]

2011–2017 Cataluña IBD NS NS NS NS

CD NS 43.5 NS

UC NS 51.2 NS

Chaparro

(2019)

[48]

2017 Spain IBD 52.7 All 15e 39f NS

CD NS NS NS

UC NS NS NS

Garcı́a

(2020)

[36]

2015–2018 Cantabria IBD 49.2 NS 53.9 40.7 (16.1)

CD 48.2 52.7 38.5 (16.6)

UC 50.9 55.0 42.4 (15.2)

Diáz-Alcázar

(2020)

[78]

NS Andalucı́a IBD 38 Adult ([ 65) NS NS

CD NS NS NS

UC NS NS NS

Cordero

Jorge

(2020)

[32]

NS Canarias CD 60 Paediatric

(\ 16)

11.3 NS

57 Adult

(17–40)

29.3 NS

Cordero

Jorge

(2020)

[49]

1987–2019 Canarias UC 47 Paediatric

(\ 16)

9.0 NS

54 Adult

(17–40)

29.3 NS

De Castro

(2020)

[20]

1991–2011 Galicia IBD 39.6 Adult (C 15) 43.5 NS

CD 38.6 40.4 NS

UC 35.2 46.1 NS
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Table 3 continued

Author, year Collection
time

Geographic
scope

Population
type

Sex
(female),
%

Age, years Age at disease
onsetbMean
(SD)/median
[range]

Population
age

Mean/median/
[range]a

De Castro

(2020)

[80]

1991–1993 Galicia IBD NS Adult ([ 15) 43.5 35.8 (16.2)

CD NS NS 29.1 (15.7)

UC NS NS 39.2 (15.1)

2010–2011 IBD NS 35.8 43.5 (16.4)

CD NS NS 40.4 (15.8)

UC NS NS 46.1 (16.4)

Bastida G

(2021)

[77]

2011–2013 Spain IBD 46.5 Adult (C 18

with anti-

TNF)

44.0 NS

CD 46.9 43.0 NS

UC 45.7 46.0 NS

Chaparro M

(2021)

[19]

2017 Spain IBD 47 Adult (NS) 42.0 NS

CD 50 41 NS

UC 55 46 NS

Hernández V

(2021)

[24]

2010 Galicia CD 67.6 All 39.2 Incidence peak:

15–24 and

35–44

UC 38.8 38.8 Incidence peak:

25–34 and

55–65

Dı́az-Alcázar

(2021)

[50]

NS Andalucı́a IBD NS All 58.4 [ 65: 74.0%

Guevara

(2021)

[23]

1992–2016 Spain IBD NS Adult (C 18) NS NS

CD NS NS 60.7 [52–70]

UC NS NS 59.0 [55–65]

IBD inflammatory bowel disease, CD Crohn’s disease, UC ulcerative colitis, NS not specified, SD standard deviation, IQR
interquartile range
aMean values in this column are upright; median values are in italics
bAge at diagnosis according to the Montreal classification (A1,\ 16; A2, 17–40; A3,[ 40)
cPeriod 1995–2000
dPeriod 2001–2014
eChildhood
fAdult
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was the most frequent localization compared to
E1 and E3. On the other hand, most studies in
the paediatric population showed a higher
prevalence of E3 than those carried out in the
adult population (Table 4). In addition, E3 was
significantly predominant in children under
5 years compared to 6–12-year-olds and 13–17-
year-olds [27]. Disease severity in UC was only
described in one publication [37], with most
patients having S1 (51%) or S2 (41%).

Patient-Reported Outcomes

Nine of the publications reviewed assessed
HRQoL in patients with IBD [overall IBD (n = 2),
CD (n = 5) and UC (n = 6)] [33, 38–45]. Data for
the paediatric population were not available.

Patients with IBD had lower HRQoL (as
measured with the SF-36) than the reference
values of the general population [40]. In addi-
tion, two studies in patients with IBD reported
an association between high levels of anxiety,
depression and stress (measured with the
Hamilton Depression Rating Scale (HAM-D),
Hospital Anxiety and Depression Scale (HADS),
and Perceived Stress Scale (PSS) questionnaires)
and low levels of HRQoL and more significant
symptomatology, with no differences between
CD and UC [40, 42]. Another study showed that
patients with CD reported higher levels of sex-
ual dysfunction than healthy controls (35% vs.
12%, p\0.08) [45], with significant differences
in erectile function, orgasm, sexual desire and
global satisfaction (p\0.05) [39, 45]. Among
those patients who felt that intimacy had
worsened because of IBD, fatigue was the lead-
ing complaint in men and women [39].

In general, no significant differences in
HRQoL between patients with CD and UC have
been described [38, 40, 42]. However, two
studies reported a significantly poorer HRQoL in
patients with CD compared to patients with
UC, measured with the Inflammatory Bowel
Disease Questionnaire (IBDQ-32): IBDQ-32
mean score 155.4 (SD 42.7) vs. 180.3 (SD 32.4),
p = 0.005 [41]; IBDQ-36 functional domain 44.8
(39.9–47.6) vs. 46.9 (45.5–49.0), p = 0.02 and
social affectations 39.6 (36.0–40.2) vs. 39.6
(39.6–40.8), p = 0.04 [38].
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Women with IBD had poorer HRQoL than
men [IBDQ-32 score 152.5 (SD 43.3) vs. 180.6
(SD 31.4), p = 0.001] [41], and a higher impact
of UC on sleep quality and higher levels of
anxiety and depression were reported in women
than in men (p\ 0.01) [43]. Data on the impact
of CD on HRQoL in relation to sex were not
available.

Other publications pointed out the role of
age, EIMs, the presence of an exacerbation, the
number of previous recurrences, disease activity
and disease duration in HRQoL, suggesting a
worse quality of life the more severe the disease
is [38, 40, 43, 44].

The HRQoL among IBD treated patients was
significantly improved in those who achieved

Table 5 Data reporting frequency of comorbidities and extraintestinal manifestations in patients with IBD, CD and UC

Comorbidities IBD CD UC References

Cancer, % 3.0 NA NA [15]

Diabetes, % NA NA 1.0a [76]

Asthma, % 6.6 NA 1.0a [36, 76]

Osteoarticular manifestations, % 11.8; 12.6 14.6 10.3 [35, 73]

Spondyloarthropathies 4.5; 8.9 11.7 5.5 [35, 36]

Arthritis 1.0a; 4.4 NA NA [36, 76]

Osteoporosis NA NA 11.6 [31]

Skin disorders, % 1.7; 3.9 2.3 0.9 [25, 73]

Psoriasis 3.4; 5.8 4.3 2.3 [35, 36]

Pyoderma gangrenosum 1.0 1.0 0.9 [35]

Ocular disease, % 1.4; 2.0 1.5 1.4 [25, 73]

Uveitis 2.1 2.7 1.4 [35]

Ocular pain NA NA 1.8 [31]

Kidney disease, %

Urinary calculus NA NA 9.1 [31]

Glomerulonephritis NA NA 0.7 [31]

Anemia, %

Ferropenic anemia NA NA 17.2 [31]

Pernicious anemia NA NA 2.8 [31]

Venous thromboembolic disease, % 0.5 0.2 0.9 [25]

Thromboembolic events 1.7 NA NA [73]

Pulmonary embolism NA NA 1.1 [31]

Depression, % 16.6; 20.1 20.4 1.0a–19.7 [33, 39, 76]

Anxiety, % 10.5 9.4 11 [33]

IBD inflammatory bowel disease, CD Crohn’s disease, UC ulcerative colitis, NA not applicable/not available
aReported by the patient
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remission after 1 year of biologic treatment
while clinical activity decreased and normal-
ization of HRQoL (IBDQ score[ 209) was
achieved in 74% of patients (67.4% CD vs.
100.0% UC, p\0.05) [38].

Pharmacological Treatment Patterns

Twenty-three publications reported qualitative
and quantitative data on drug treatment pat-
terns [overall IBD (n = 8), CD (n = 11) and UC
(n = 9)]. Twenty-two targeted the general or
adult population and one the paediatric popu-
lation. However, specific percentages of use
(quantitative data) are reported in only 17 of
these publications (Table 6).

Considerable variability in treatment pat-
terns was observed across studies. In general,
from 1996 to 2018 aminosalicylates were the
most frequently used treatments in Spain fol-
lowed by immunomodulators and corticos-
teroids, while biological drugs were the least
prescribed (Table 6). However, a significant
increase in topical salicylates, systemic steroids,
immunosuppressive drugs, and biologics and a
reduction in topical steroids and oral aminos-
alicylates were reported between 1991 and 2011
[46]. The most recent data on the use of bio-
logics at the national level derives from the
ENEIDA registry, estimating that 25% of
patients with CD were treated with biologics in
2016 [47], with no reported data for UC.

According to the IBD type, the use of bio-
logical treatment observed in the studies was
more frequent in patients with CD
(15.0–60.0%) than in patients with UC
(6.9–36.0%) (Table 6). Moreover, data from the
ENEIDA registry show that patients with CD
had a higher risk of using immunosuppressants
(HR 3.2 [95% CI 3.1–3.4]) and biological agents
(HR 2.5 [95% CI 2.3–2.7]) than patients with UC
[48].

The ENEIDA registry also reported that the
use of immunomodulators and biologics was
significantly higher in patients with childhood-
onset IBD than in those with adult-onset, [CD
(85% vs. 66.2%, p\0.001) and UC (56.1% vs.
28.3%, p\0.001) and [CD (65% vs. 41.5%,
p\0.001) and UC (33% vs. 17.4%, p\0.001),

respectively] [48]. However, the median time
from IBD diagnosis to the first biologic agent
was similar in paediatric and adult-onset
patients (13 vs. 12 months, p[0.05) [48].

Differences in treatment patterns between
patients with familial and sporadic CD were also
observed, showing a higher use of
immunomodulators (79.9% vs. 63.1%) and
biological therapy (54.4% vs. 38.6%) in the
familial group [30]. Furthermore, in patients
with IBD the presence of EIM was associated
with a higher risk of using immunosuppressants
or biological agents (1.2 [95% CI 1.1–1.3] and
1.7 [95% CI 1.6–1.7], respectively) [48].

Healthcare Resource Utilisation
and Associated Costs

Resource use Twelve publications reported data
on resource use [overall IBD (n = 4), CD (n = 5)
and UC (n = 6)] [16, 19, 26, 31–33, 36, 39,
48–51].

A cross-sectional study conducted in Galicia
from 2009 to 2010 on patients with IBD repor-
ted an emergency visit rate of 24.0% (CD 31.1%;
UC 19.9%) and an annual hospitalisation rate of
14.7% (CD 20.3%; UC 10.6%) [33]. Interest-
ingly, between 2011 and 2017, the rate of CD-
related hospitalisations per 1000 patients/year
decreased from 92.7 to 72.2 (p\0.001) [52].

Spanish data also showed that paediatric
patients with UC required more frequent hos-
pitalisation than adults (72% vs. 40%;
p = 0.004) [49], while there were no differences
in patients with CD [32]. Likewise, a study
conducted in two IBD cohorts (under 65 years
and over 65 years) suggested that this trend
might persist in adulthood, noting that the
percentage of elderly patients who never
required hospitalisation was higher than that of
younger patients (54% vs. 36%)[50]. Concern-
ing surgery, the results of a patient survey per-
formed prior to 2013 among patients with IBD
in Cataluña showed that 26–29% of patients
required resection or colectomy, 4–7% transient
or ostomy and 10–13% perianal surgery [39].
Interestingly, another retrospective study also
conducted in Cataluña on patients with CD
between 2011 and 2017 showed that the rate of
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omy surgical resection per 1000 patients/year
decreased from 13.2 to 9.8 (p = 0.003), and from
24.1 to 18.0 (p = 0.001), respectively [52].

With respect to IBD type, the EpidemIBD
study showed that in Spain, the cumulative
incidence of surgery was higher in CD than in
UC (11.0% vs. 1.3%, p\0.01) [19]. In line, the
ENEIDA study showed that patients with CD
had a higher risk of undergoing surgery (HR 6.6
[95% CI 5.8–7.4]) than patients with UC [48]. In
addition, the risk of needing surgery is higher in
patients with CD with more severe forms of the
disease structuring [HR 2.5 (95% CI 2.2–2.9)]
and fistulising [4.1 (3.6–4.7)] compared to
patients with inflammatory behaviour [48].

Cost Two studies provided economic data
[overall IBD (n = 0), CD (n = 1) and UC (n = 1)]
[31, 47], and two studies included information
about productivity losses [overall IBD (n = 1),
CD (n = 1) and UC (n = 2)] [31, 53]. Data for the
paediatric population were not available.

The most comprehensive cost data were
defined for UC, since for CD the cost of bio-
logics was only estimated and the work dis-
ability ratio was described without associated
costs.

The UC-associated costs from the societal
perspective were estimated in Cataluña between
2002 and 2012. The mean direct cost per patient
and year was €1754.1 [95% CI 1473.4–2034.8],
with hospitalisations, medication and general
practitioner visits as the main cost components
[31].

Of the total of active workers with UC
(n = 191), 33.5% had been on UC-related sick
leave for a mean of 26.2 days (SD 37.4) per year.
Furthermore, absenteeism due to medical visits
caused a mean of 29.6 working hours lost (21.4)
per year [31], with an associated cost of €88.2
per patient/year [31]. Regarding the UC indirect
cost in Spain, the mean annual indirect cost was
estimated at €399.3 [95% CI 282.3–422.7] per
patient/year (expressed in euros 2012), mainly
due to presenteeism and absenteeism [31].

DISCUSSION

This systematic review provides a comprehen-
sive overview of the epidemiological, clinical,

patient-reported and economic burden of IBD
in Spain. The scope of this review included
publications reporting data on CD and UC
separately, as well as IBD overall. This enabled
us to characterize CD and UC as separate enti-
ties. Identified publications were linked to 38
different studies, heterogeneous in study
design, temporal and geographic scope. Nearly
half the publications were from years
2020–2021, revealing increasing research activ-
ity in recent years. Studies varied in size from
approximately 37 to 275,000 subjects. Notably,
large studies such as EpidemIBD, EPIC, EPI-
CURE and registries such as ENEIDA are con-
tributing significantly to the understanding of
these diseases in our country.

High heterogeneity in IBD incidence has
been observed among studies, with incidences
as high as 44 cases per 100,000 inhabitants. Our
review suggests that incidence and prevalence
for both CD and UC have increased in Spain in
recent years. The heterogeneity observed
among regions and/or years originate from dif-
ferences in the characteristics of study popula-
tions and study design.

The results of a recent worldwide systematic
review found that incidence is stabilising in
western countries, while burden remains high
because of the increasing prevalence [54].

Although IBD is not considered a fatal dis-
ease, it may affect life expectancy. In fact,
Spanish data show that mortality is higher in
patients with CD and UC compared to patients
without IBD and that mortality rate has
increased in the past decade for both CD and
UC [16]. Interestingly, while the number of IBD-
related deaths worldwide increased by 67.0%
from 1990 to 2017, the age-standardised death
rate decreased by 16.4% over the same period
[55]. The decline may reflect improved survival
in patients with IBD, a trend which may be
driven by the use of immunomodulators, early
introduction of biological agents, and /or
improvements in surgical techniques. Stan-
dardised data for Spain has not been found
during this review and thus cannot be com-
pared with global data; therefore mortality in
Spain would require additional understanding.
Nonetheless, on the basis of the age-standard-
ised mortality rate estimated in a systematic
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global analysis, Spain had one of the lowest
IBD-related death rates in the European Union
in 2017 (0.2–0.4 per 100,000 inhabitants), while
France (1.0–1.2) and Germany (1.6–1.8) had the
highest rates [55].

Regarding demographic and clinical charac-
teristics, the data included in our systematic
review reveals that L3 is more frequent at a
young age and L1 at an old age, which aligns
with previous studies conducted on the non-
Spanish population [56]. Furthermore, a differ-
ent pattern of disease extension according to
age is also observed in UC. Thus, findings indi-
cate that E3 could be more prevalent in the
paediatric population than in the adult popu-
lation, which is consistent with studies con-
ducted in other countries [56].

The most common comorbidities associated
with IBD are described in this review. Although
no overall cancer risk has been reported, a
higher relative risk for certain cancer types has
been described [15, 37], mainly resulting from
the pro-neoplastic effects of chronic intestinal
inflammation [57, 58]. Moreover, it appears to
be related to the use of certain drugs, as some
studies have suggested that patients exposed to
immunosuppressive drugs such as thiopurines
might suffer an increased risk of cancer, com-
pared to those treated with biologicals [59].
Nonetheless, within the last few years, IBD-re-
lated cancer incidence has been decreasing,
which might be attributed to better treatment
options and surveillance strategies [59].

According to the European Crohn’s and
Colitis Organisation (ECCO) consensus guide-
line [60], another aspect to consider in manag-
ing patients with IBD is EIM. In line with
European cohorts [56], up to nearly 50% of
patients with CD and UC in Spain might
develop EIM, particularly in CD.

The impact of IBD symptoms on daily life
contributes substantially to reduced HRQoL,
suggesting the need for improved symptom
mitigation strategies. Most of the studies inclu-
ded in our review show that patients with CD
and UC experience a deterioration of HRQoL
compared to the general population, with the
presence of comorbid depression and anxiety.
Various physical, psychological and sexual
dimensions were also affected; however, none

of the studies reported information on the
impact of bowel urgency on HRQoL, which has
recently been described as the most disruptive
symptom in patients with UC, independently
associated with lower HRQoL and worse long-
term outcomes [61, 62]. In addition, an associ-
ation between high symptomatology burden
and poorer HRQoL has been demonstrated
[40, 42]. Accordingly, a recent meta-analysis
confirmed that HRQoL for individuals with CD
and UC was poorer than healthy controls for
mental and physical HRQoL both in adults and
children [63]. In this regard, as a result of the
emotional burden, the Spanish Working Group
on Crohn’s Disease and Ulcerative Colitis
(GETECCU) and the Association of Crohn’s
Disease and Ulcerative Colitis Patients (ACCU)
agreed on 15 recommendations to optimize the
identification of psychological problems, the
referral to mental health professionals and the
management of psychological problems [64].
However, according to a national survey
addressed to patients and specialists, only 50%
of physicians would regularly ask about emo-
tional issues in their consultations. On the
other hand, only 25% of patients stated that
these issues had been addressed in their con-
sultations [65].

Currently, there are a wide range of treat-
ment options for IBD, as evidenced by the
considerable variability in treatment patterns
observed across studies. Nonetheless, this
heterogeneity could also be influenced by the
year and region in which the studies were
conducted.

The first biological drug authorized by the
European Medicines Agency (EMA) for CD was
infliximab, in 2001 [47]. Since then, several
other biologicals have been launched and it was
estimated that 25% of patients with CD in Spain
received biological treatment in 2016, making it
one of the countries with the highest use, only
behind France (31% in 2017) and Poland
(27.7% in 2015) [47].

Interestingly, coinciding with a significant
increase in the number of patients treated with
biologics, studies show that in Cataluña, the
rate of CD-related hospitalisations decreased
between 2011 and 2017 [52]. A recent meta-
analysis corroborates these results reporting
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that patients with CD and UC diagnosed in the
biological era (after 2000) had a lower cumula-
tive incidence of hospitalisation [66]. Earlier
and improved diagnosis of IBD, the introduc-
tion of biological agents and their early use
could be driving the reduction of the hospital-
isation rate observed in the last decades.

In addition to treatment, some patients
require inpatient care and surgical interventions
at some stages of the disease. Therefore, IBD
management is associated with considerable
medical costs. Several studies in Spain reveal
that the use of healthcare resources by patients
with IBD is substantial. Thus, between 19.9%
and 31.1% of adult patients with IBD visit the
emergency department and 40.0% require hos-
pitalisation [33, 50, 52]. Nonetheless, a popu-
lation-based study with data from different
countries showed that in Spain the rate of IBD-
related hospitalisation, 23.8%, was the fourth
lowest in Europe, and far from the 50–60% rates
reported in the countries with highest rates [67].

The UC direct and indirect cost per patient/
year in Cataluña was estimated at €1754.1 and
€399.3, respectively, between 2002 and 2012
[31]. Similarly, in the pre-biologic era, the
European Collaborative Study Group of IBD
estimated, in costs for 2004, a similar direct cost
per patient-year in UC (€1524 in UC), with
higher costs in patients with CD (€2548). The
main cost drivers were hospitalisation and sur-
gery [68]. By country, the cost per patient-year
for IBD in Spain (€2090) was similar to the
Netherlands (€2230), Israel (€2258) and Ireland
(€2286), with the lowest cost in Norway (€888)
and the highest in Denmark (€3705) [68].

In the biologic era, a prospective inception
cohort involving 20 European countries esti-
mated that first-year hospitalisations and diag-
nostic procedures accounted for more than 50%
of the cost, while at 5-year follow-up, the
expenditure on biologics accounted for 73%
and 48% of the cost in CD and UC, respectively
[69]. In addition, at 2015 values, a higher cost
per patient/year in CD (€3542) compared to UC
was also observed in this study (€2088) [69].
Another recent pan-European study raised the
mean annual direct medical, direct non-medical
and indirect costs for UC in Spain up to €4551,
€1321 and €3061 respectively, resulting in a

mean annual total cost of €8934 [70]. This cost
was the highest among the 10 participating
countries of the study, with an overall mean
annual total cost of €7854, all in 2019 prices
[70].

The introduction of biosimilars can be
expected to reduce the cost associated with the
use of the original biologics. Indeed, an eco-
nomic model to simulate the introduction of
biosimilars in IBD in the Dutch context (2017)
estimated a reduction of 28% in total costs [71].
However, the economic impact will depend on
local pricing, policies and therapeutic inertia. In
addition, a recent probabilistic model showed
that switching to biosimilar infliximab was less
costly and less effective [72]. Thus, decision-
makers need to consider the cost-effectiveness
of these treatments.

The studies included herein did not analyse
the impact of the disease according to severity.
However, several studies suggested that more
severe forms of the disease are associated with
greater presence of EIMs and resource use
[34, 39, 73]. In line with this, a pan-European
study suggested that more severe phenotypes
result in a significantly higher mean annual cost
in both CD and UC [69]. Moreover, it has been
described that pharmacological therapies (in
particular biological agents) are the main cost
driver in complex perianal CD [74].

This systematic review has also shown that
data on survival/mortality, costs and data
relating to the paediatric population are lim-
ited. It would be necessary to promote studies to
assess the IBD costs (including CD and UC) in
Spain, and the burden of IBD in the paediatric
population.

Our review has some limitations. First, as
previously mentioned, differences in the char-
acteristics of study populations and study
design lead to considerable heterogeneity
between studies, hindering interpretation. Sec-
ond, study quality was not an exclusion crite-
rion. Third, the units in which data are reported
are heterogeneous (e.g. crude rates, adjusted
rates and time of data collection), which may
hamper comparability. Finally, the number of
studies conducted on the paediatric population
is limited.
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CONCLUSION

Patients with CD and UC present a high disease
burden, with the presence of gastrointestinal
symptoms (e.g. diarrhoea, bowel urgency), EIM,
other IMID, and psychiatric comorbidities,
which impact their HRQoL. This results in an
elevated use of resources and associated costs
for the national healthcare system (mainly
related to hospitalisations, surgeries and medi-
cation). The review highlights the need for
effective pharmacological interventions that
help control symptoms, reduce related comor-
bidities, improve HRQoL and ultimately reduce
the use of resources and associated costs.
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fármacos biológicos se correlaciona con una menor
necesidad de cirugı́a. Gastroenterol Hepatol.
2017;2020(46):93.

53. Ramos A, Calvet X, Sicilia B, et al. IBD-related work
disability in the community: prevalence, severity
and predictive factors. A cross-sectional study.
United Eur Gastroenterol J. 2015;3(4):335–42.

54. Ng SC, Shi HY, Hamidi N, et al. Worldwide inci-
dence and prevalence of inflammatory bowel dis-
ease in the 21st century: a systematic review of
population-based studies. Lancet. 2017;390(10114):
2769–78.

55. GBD 2017 Inflammatory Bowel Disease Collabora-
tors. The global, regional, and national burden of
inflammatory bowel disease in 195 countries and
territories, 1990–2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet Gas-
troenterol Hepatol. 2020;5(1):17–30.

56. Zhao M, Gonczi L, Lakatos PL, Burisch J. The bur-
den of inflammatory bowel disease in Europe in
2020. J Crohns Colitis. 2021;15(9):1573–87.

57. Stidham RW, Higgins PDR. Colorectal cancer in
inflammatory bowel disease. Clin Colon Rectal
Surg. 2018;31(3):168–78.

58. Greuter T, Vavricka S, Konig AO, Beaugerie L, Scharl
M, Swiss IBDnet, an official working group of the
Swiss Society of Gastroenterology. Malignancies in
inflammatory bowel disease. Digestion.
2020;101(Suppl 1):136–45.

59. Axelrad JE, Lichtiger S, Yajnik V. Inflammatory
bowel disease and cancer: the role of inflammation,

immunosuppression, and cancer treatment. World
J Gastroenterol. 2016;22(20):4794–801.

60. Harbord M, Annese V, Vavricka SR, et al. The first
European evidence-based consensus on extra-in-
testinal manifestations in inflammatory bowel dis-
ease. J Crohns Colitis. 2016;10(3):239–54.

61. Sninsky JA, Barnes EL, Zhang X, Long MD. Urgency
and its association with quality of life and clinical
outcomes in patients with ulcerative colitis. Am J
Gastroenterol. 2022;117(5):769–76.
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et al. Recomendaciones del Grupo Español de Tra-
bajo en Enfermedad de Crohn y Colitis Ulcerosa
(GETECCU) y de la Confederación de Asociaciones
de Enfermedad de Crohn y Colitis Ulcerosa (ACCU)
para el manejo de los aspectos psicológicos en la
enfermedad inflamatoria intestinal. Gastroenterol
Hepatol. 2018;41(2):118–27.

65. Marin-Jimenez I, Gobbo Montoya M, Panadero A,
et al. Management of the psychological impact of
inflammatory bowel disease: perspective of doctors
and patients—the ENMENTE project. Inflamm
Bowel Dis. 2017;23(9):1492–8.

66. Tsai L, Nguyen NH, Ma C, Prokop LJ, Sandborn WJ,
Singh S. Systematic review and meta-analysis: risk
of hospitalization in patients with ulcerative colitis
and Crohn’s disease in population-based cohort
studies. Dig Dis Sci. 2021;67:2451–61.

67. King JA, Underwood FE, Panaccione N, et al. Trends
in hospitalisation rates for inflammatory bowel
disease in western versus newly industrialised
countries: a population-based study of countries in
the Organisation for Economic Co-operation and
Development. Lancet Gastroenterol Hepatol.
2019;4(4):287–95.

68. Odes S, Vardi H, Friger M, et al. Cost analysis and
cost determinants in a European inflammatory
bowel disease inception cohort with 10 years of
follow-up evaluation. Gastroenterology.
2006;131(3):719–28.

69. Burisch J, Vardi H, Schwartz D, et al. Health-care
costs of inflammatory bowel disease in a pan-

Adv Ther



European, community-based, inception cohort
during 5 years of follow-up: a population-based
study. Lancet Gastroenterol Hepatol. 2020;5(5):
454–64.

70. Ruiz-Casas L, Evans J, Rose A, et al. The LUCID
study: living with ulcerative colitis; identifying the
socioeconomic burden in Europe. BMC Gastroen-
terol. 2021;21(1):456.

71. Severs M, Oldenburg B, van Bodegraven AA, et al.
The economic impact of the introduction of
biosimilars in inflammatory bowel disease. J Crohns
Colitis. 2017;11(3):289–96.

72. Hughes A, Marshall JK, Moretti ME, Ungar WJ. A
cost-utility analysis of switching from reference to
biosimilar infliximab compared to maintaining
reference infliximab in adult patients with Crohn’s
disease. J Can Assoc Gastroenterol. 2021;4(1):48.

73. Merino Gallego E, Gallardo SF. Evaluación de la
prevalencia, los factores de riesgo y el tratamiento
de las manifestaciones extraintestinales en los
pacientes con enfermedad inflamatoria intestinal.
Gastroenterol Hepatol. 2021;44:138.

74. Chaparro M, Zanotti C, Burgueno P, et al. Health
care costs of complex perianal fistula in Crohn’s
disease. Dig Dis Sci. 2013;58(12):3400–6.

75. Nunes T, Etchevers MJ, Domènech E, et al. Smoking
does influence disease behaviour and impacts the
need for therapy in Crohn’s disease in the biologic
era. Aliment Pharmacol Ther. 2013;38(7):752–60.

76. Schreiber S, Panés J, Louis E, Holley D, Buch M,
Paridaens K. National differences in ulcerative col-
itis experience and management among patients
from five European countries and Canada: an
online survey. J Crohns Colitis. 2013;7(6):497–509.
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