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Abstract

Background: Inflammatory bowel disease (IBD) is associated with a considerable burden

to the patient and society. However, current data on IBD incidence and burden are limited
because of the paucity of nationwide epidemiological studies, heterogeneous designs, and a
low number of participating centers and sample size. The EpidemIBD study is a large-scale
investigation to provide an accurate assessment of the incidence of IBD in Spain, as well as
treatment patterns and outcomes.

Methods: This multicenter, population-based incidence cohort study included patients
aged >18years with IBD (Crohn’s disease, ulcerative colitis, or unclassified IBD) diagnosed
during 2017 in 108 hospitals in Spain, covering 50% of the Spanish population. Each
participating patient will attend 10 clinic visits during 5years of follow up. Demographic data,
IBD characteristics and family history, complications, treatments, surgeries, and hospital
admissions will be recorded.

Results: The EpidemIBD study is the first large-scale nationwide study to investigate the

incidence of IBD in Spain. Enrollment is now completed and 3627 patients are currently being

followed up.

Conclusions: The study has been designed to overcome many of the limitations of previous
European studies into IBD incidence by prospectively recruiting a large number of patients
from all regions of Spain. In addition to epidemiological information about the burden of IBD,
the 5-year follow-up period will also provide information on treatment patterns, and the
natural history and financial burden of IBD.
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Introduction

The relapsing—remitting nature of inflammatory
bowel disease (IBD) and its lifelong course make
this condition one of the most burdensome gastro-
intestinal disorders.! In fact, in addition to the

intimate relationships, or starting a family.3*

so IBD often has a significant effect on patients’
lives at a time when they are completing their edu-
cation, establishing their careers, embarking on
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The incidence of IBD seems to vary widely
between countries.> Traditionally, a north-south
gradient had been reported, so that the diagnosis

financial burden on healthcare systems, IBD has a
significant impact on quality of life.! Most patients
with IBD are diagnosed during their 20s or 30s,?
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of IBD was more frequent in northern than in
southern countries.® More recently, the existence
of an east-west gradient has been suggested, with
a higher incidence of IBD in western than eastern
countries.”8 Also there is a higher prevalence of
IBD in high-income versus low-income countries,
but the global spread of industrialization has
increased the burden of IBD in Asian, South
American, and Middle Eastern countries that
were previously relatively unaffected.®10

Most authors agree, however, that the overall
incidence of IBD has been increasing during
recent decades. For example, in a systematic
review of 238 articles on the incidence and 122
on the prevalence of IBD, 75% of the studies of
patients with Crohn’s disease (CD) and 60% of
the studies of patients with ulcerative colitis (UC)
showed a significant increase of the incidence of
these diseases over time.> The annual increase in
the incidence ranged from 1% to 23% for CD
and from 2.5% to 18% for UC.> Another system-
atic review that included 147 studies published
between 1990 and 2016 concluded that the inci-
dence of CD and UC in the developed countries
of Europe, North America and Oceania has stabi-
lized and may even be decreasing.l® However,
with improved treatments and growing popula-
tions, the prevalence of CD and UC in these
countries continues to rise. At the same time, the
incidence of IBD in the developing countries of
Africa, Asia, and South America is increasing.1?

In Europe, the European Crohn’s and Colitis
Organisation-Epidemiological Committee (ECCO
-EpiCom) initiated a study in 2010 to investigate
differences in the incidence, disease characteris-
tics, and therapeutic management of IBD between
eastern and western Europe. The EpiCom study
included 1515 cases of IBD diagnosed over 1 year,
with an overall incidence rate of 15 cases/
100,000 person-years: 5.4 for CD and 8.2 for UC.”
These estimates fall within the range of IBD inci-
dences in systematic reviews of the European
literature, which report a UC incidence of
between 0.6 and 57.9/100,000 person-years, and
CD incidence of between 0.0 and 15.4/100,000
person-years.>10

These previous studies highlight the broad range
of IBD incidences reported, possibly due to heter-
ogeneous study designs, which may involve study
sites, patients selection, denominators to estimate
population incidence, and protocols or criteria for

IBD diagnosis, as well as other methodological dif-
ferences.!! In Europe, there is a paucity of nation-
wide epidemiological studies, with most of them
being conducted in countries with relatively small
populations in northern or central Europe
(Denmark, Hungary, and Iceland).!2-14 Nationwide
studies are important to enhance representative-
ness and limit the impact of incidence variability
within a country.!> However, even nationwide
studies can be flawed; for example, those using
administrative databases may be subject to certain
classification bias.!! Many studies (including
EpiCom) were conducted at a limited number of
centers within each country,”>1® which may limit
generalizability, or used small sample sizes, which
reduces the precision of the incidence esti-
mates.!15> For example, only one Spanish center
was included in the EpiCom study,!” and this
center was in Galicia, a region with a known asso-
ciation between CD susceptibility and the pres-
ence of CARD15 gene mutations.!8

The studies conducted on the incidence of IBD
in Spain are summarized in Supplementary Table
1.17:19-45 Most of these studies were carried out
more than a decade ago in selected areas and
included a small number of patients. Differences
in IBD incidence between regions have been
reported, with variability between urban and rural
centers and between inland and coastal areas
even within a single region.#¢ Therefore, the
results of these studies, or the EpiCom data for
Spain,!” may not accurately reflect the current
incidence of IBD in the whole country.

Since IBD is a chronic disease that is diagnosed at
a young age and the incidence appears to be
increasing, the current IBD prevalence in Spain
might be considerably higher than that reported
previously. However, no up-to-date information
about this is available. Thus, the present
(EpidemIBD) study was designed to address the
information gap on the nationwide burden of IBD
in Spain. Nationwide studies provide a representa-
tive estimate of an outcome, while limiting the
impact of incidence variability within a country.
Data obtained from such studies can inform health
policy and approaches to disease management.
The primary objective of the EpidemIBD study is
to measure the incidence of IBD in Spain, a coun-
try with almost 50 million people. Secondary aims
are: (1) to determine the geographical distribution
of IBD in Spain; (2) to describe the characteristics
of patients at the time of IBD diagnosis; (3) to
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register the use of immunosuppressive treatments
and biological drugs, surgeries and hospital admis-
sions during the first 5 years after diagnosis of IBD;
and (4) to measure the delay from the onset of
symptoms to diagnosis. At the time of writing,
patient enrollment has been completed and the
study is at the follow-up stage.

Methods

Study design

EpidemIBD is a multicenter, nationwide, prospec-
tive, population-based incidence cohort study of
adult patients diagnosed with IBD (CD, UC, or
unclassified IBD) during 1 year in Spain. In addi-
tion, each incident case is being followed to deter-
mine changes in disease phenotype or location, the
need for immunosuppressive and biologic treat-
ments, and the need for hospital admission or sur-
gery during the first 5years after diagnosis.

Study population

The study included all incident patients diagnosed
with IBD in the 108 study centers between 1 January
2017 and 31 December 2017 (n = 3627). A total of
237 patients from 34 centers were excluded because
these centers could not ensure adherence to study
procedures. According to recent data, only 3% of
incident IBD cases in Europe are diagnosed in chil-
dren,” so the study included only patients over
18years of age. Diagnosis of IBD was based on
Lennard—Jones criteria.#’” All patients diagnosed
with IBD were included in the incident cohort and
invited to participate in a 5-year follow-up study.

Patients were eligible to be included in the IBD
incident cohort if they belonged to the reference
area of the participating centers. A patient diag-
nosed at one center (e.g. a particular hospital in
Madrid) but who was part of the reference popu-
lation of another center (e.g. a different hospital
in Madrid) was assigned to their own reference
population (in this example, that of their usual
hospital).

Recruitment

This study is being conducted at 108 centers pro-
viding free access to healthcare within the National
Health System. In Spain, healthcare is provided
mostly by public services; about 15% of the
Spanish population have private health insurance,

but only about 15% of insured individuals do not
use the public services concurrently.8 Thus, given
the severity and relapsing—remitting nature of IBD,
it is unlikely that the incidence of IBD is substan-
tially underestimated by including only patients
seen at public health centers.

An IBD specialist who is a member of GETECCU
(Spanish Working Group on Crohn’s Disease
and Ulcerative Colitis) was selected from each of
the 17 Autonomous Communities (administra-
tive regions) in Spain to serve as the study coordi-
nator in their region. An initial selection of centers
was made from the database of health centers of
the Ministry of Health, which included 893 cent-
ers in 2016. The regional coordinators completed
a questionnaire to determine the feasibility for
each center to participate in the study. Initially,
centers that did not have a gastroenterology ser-
vice at their hospital were excluded. Of the cent-
ers that did have such a service, some were
excluded because the physicians did not respond
to the invitation emails, refused to participate, or
the study coordinator together with the principal
investigator considered that it was not possible to
identify all IBD cases in the hospital reference
area. After this initial phase, 142 centers were
selected to start the study. Centers that did not
adequately follow the study procedures or ensure
the inclusion of all patients diagnosed with IBD
in their area were excluded. During the first
12months, 34 centers had withdrawn from the
study; the main reasons were inability to follow
the study protocol and difficulties in including all
patients with incident IBD. At the time of writ-
ing, 108 centers continue to be involved in the
study (Figure 1), covering a referral area with a
population of 21,943,160 inhabitants (approxi-
mately 50% of Spanish population, which was
46,659,302 as of 28 June 2018).4°

The EpidemIBD protocol allowed each center to
use the most appropriate procedure to ensure
complete identification of incident IBD cases.
The databases of the endoscopy units and pathol-
ogy departments were also reviewed at all partici-
pating sites during the year of enrollment (2017)
to detect cases that might not have been identified
initially. In these instances, the inclusion period
was extended for 6 months, up to 30 June 2018.

Each participating investigator (see Supplementary
Data) was required to confirm the diagnosis at the
time of patient inclusion and 3months later to
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ANDALUCIA: Almeria: Complejo Hospitalario de Especialidades Torrecardenas.
Cadiz: Clinica Astarté, Hospital Universitario Puerta del Mar, Cérdoba: Hospital
de Montilla, Hospital Universitario Reina Sofia. Malaga: Complejo Hospitalario
de Especialidades Virgen de la Victoria. Sevilla: Complejo Hospitalario Regional
Virgen del Rocio, Hospital San Juan de Dios del Aljarafe.

ARAGON: Huesca: Hospital San Jorge. Teruel: Hospital Obispo Polanco.
Zaragoza: Hospital Clinico Universitario Lozano Blesa, Hospital Ernest Lluch,
Hospital Royo Villanova, Hospital Universitario Miguel Servet.

PRINCIPADO DE ASTURIAS: Asturias: Hospital de Cabuefies, Hospital San
Agustin, Hospital Universitario Central de Asturias.

CANARIAS: Santa Cruz de Tenerife: Complejo Hospitalario Universitario Ntra.
Sra. de Candelaria, Hospital General de La Palma, Hospital Quirén Costa Adeje,
Hospital San Juan de Dios, Hospital Universitario de Canarias. Las Palmas:
Hospital Doctor José Molina Orosa, Hospital Universitario de Gran
Universitarionaria Dr. Negrin, Hospital Universitario Insular de Gran Canaria.
CANTABRIA: Cantabria: Hospital Comarcal Sierrallana, Hospital Universitario
Marqués de Valdecilla.

CASTILLA-LA MANCHA: Albacete: Hospital General de Villarrobledo. Ciudad
Real: Hospital General de Tomelloso, Hospital General La Mancha Centro,
Hospital General Universitario de Ciudad Real, Hospital Santa Barbara, Hospital
Virgen de Altagracia.

CASTILLA Y LEON: Burgos: Hospital Universitario de Burgos, Hospital Santos
Reyes de Aranda de Duero. Ledn: Complejo Asistencial Universitario de Ledn.
Salamanca: Hospital Universitario de Salamanca. Valladolid: Hospital Clinico
Universitario de Valladolid, Hospital de Medina del Campo, Hospital
Universitario Rio Hortega. Zamora: Hospital Virgen de la Concha.

CATALUNA: Barcelona: CSDM. Hospital de Matard, Hospital de la Santa Creu i
Sant Pau, Hospital de Sant Joan Despi Moises Broggi, Hospital Universitari
Dexeus, Hospital Universitari Sagrat Cor, Hospital Sant Joan de Déu, Hospital
Universitari Mdtua Terrassa, Hospital Universitari Parc Tauli, Parc Sanitari Sant
Joan de Déu. Girona: Hospital de Palamds, Hospital de Santa Caterina. Lérida:
Hospital Universitari Arnau de Vilanova. Tarragona: Hospital Universitari Joan
XXIIl, Hospital Universitari San Joan de Reus.

Figure 1. Study sites.

COMUNIDAD DE MADRID: Madrid: Hospital General Universitario Gregorio
Marafidn, Hospital Central de La Cruz Roja San José y Santa Adela, Hospital
Universitario de Torrejon, Hospital Universitario Ramon y Cajal, Hospital
Universitario Rey Juan Carlos, Hospital Universitario de Fuenlabrada, Hospital
Universitario de Getafe, Hospital Universitario de La Princesa, Hospital
Universitario Fundacion Alcorcén, Hospital Universitario Fundacion Jiménez
Diaz, Hospital Universitario Infanta Cristina, Hospital Universitario Infanta
Leonor, Hospital Universitario La Paz, Hospital Universitario Puerta de Hierro
Majadahonda.

COMUNIDAD VALENCIANA: Alicante: Hospital Marina Baixa de Villajoyosa,
Hospital General Universitario de Alicante, Hospital General Universitario de
Elche. Castellon: Hospital General Universitario de Castellon. Valencia:
Consorcio Hospital General Universitario de Valencia, Hospital Clinico
Universitario de Valencia, Hospital de Manises, Hospital Francesc de Borja de
Gandia, Hospital Lluis Alcanyis de Xativa, Hospital Universitari i Politecnic la Fe.
EXTREMADURA: Badajoz: Hospital de Mérida. Caceres: Hospital Universitario
San Pedro de Alcéntara.

GALICIA: La Corufia: Complejo Hospitalario Universitario de Ferrol, Complexo
Hospitalario Universitario de Santiago de Compostela, Hospital Universitario de
La Corufia. Lugo: Complexo Hospitalario Universitario Xeral-Calde de Lugo,
Hospital da Costa (EOXI Lugo-Cervo-Monforte). Orense: Complexo Hospitalario
Universitario de Orense. Pontevedra: Complexo Hospitalario Universitario de
Pontevedra, Hospital Alvaro Cunqueiro, Hospital Povisa.

ISLAS BALEARES: Baleares: Fundacion Hospital Comarcal de Inca, Hospital Can
Misses, Hospital de Manacor, Hospital Son Llatzer, Hospital Universitari Son
Espases.

LA RIOJA: La Rioja: Hospital San Pedro de Logrofio.

COMUNIDAD FORAL DE NAVARRA: Navarra: Complejo Hospitalario de Navarra,
Hospital Garcia Orcoyen, Hospital Reina Soffa.

PAIS VASCO: Alava: Organizacion Sanitaria Integrada Tolosa-Clinica Santa M2 de
la Asuncidn, Hospital Universitario de Alava (sede Txagorritxu y sede Santiago).
Guipuzcoa: Hospital de Mendaro, Hospital Universitario Donostia. Vizcaya:
Hospital de Galdakao-Usansolo, Hospital Universitario de Basurto.

REGION DE MURCIA: Murcia: Hospital General Universitario Morales Meseguer,
Hospital General Universitario Los Arcos del Mar Menor, Hospital General
Universitario Reina Soffa.
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ensure the correctness of the diagnosis and the phe-
notypic characteristics of the disease. External
monitoring of incident patients included in the reg-
istry is also being performed by the research staff.

Definitions

IBD location and phenotype were defined accord-
ing to the Montreal classification.’® European
Crohn's and Colitis Organisation (ECCO) and
European Society of Gastrointestinal and
Abdominal Radiology (ESGAR) Guideline for
Diagnostic Assessment in IBD was used to assess
the extent of disease.51:52 Briefly, in patients with
UC, a colonoscopy was mandatory. Patients with
CD had to undergo colonoscopy and a cross-
sectional image examination to assess the pres-
ence of small bowel involvement. In patients with
CD and suspicion of perianal disease, magnetic
resonance imaging or transanal ultrasound was
performed. Time to diagnosis was defined as the
time from the first medical consultation attended
by a symptomatic patient to the diagnosis of IBD.
Change in phenotype was defined as the appear-
ance of new lesions not present at diagnosis, after
the initial tests performed to determine disease
extent and severity. An emergency surgical proce-
dure was defined as any surgery performed within
24h of admission, while an elective procedure
was that performed after the first day of admis-
sion and by the scheduled (nonemergency) surgi-
cal team.

For each patient, the type of population center
(urban or rural) at the patient's birth and at diag-
nosis of IBD were recorded. Whether the popula-
tion center of origin was considered rural or urban
was based on the classification of the National
Statistics Institute (INE) of each municipality.
Socioeconomic level was assessed from the
patient's educational level (primary or lower, sec-
ondary, higher education), occupational status
(self-employed, employed, unemployed, retired),
professional status (nonsalaried or salaried), and
work hours (full-time or part-time). The number
of cohabitants at the patient's home during their
childhood (up to 16years) and at diagnosis of
IBD was also recorded.

Smoking status was categorized at the time of
diagnosis of IBD as ‘nonsmoker’, ‘smoker’, or
‘ex-smoker’. Patients were considered ‘smokers’
if they smoked more than seven cigarettes per
week for at least 6 months and smoked at least

one cigarette in the 6 months prior to diagnosis.
Patients were considered ‘ex-smokers’ if they
quit smoking at least 6 months before diagnosis.
Patients were considered ‘nonsmokers’ if they
never smoked or did so in very small amounts or
occasionally.53

Data collection and follow up

Study data were collected and managed using an
electronic data capture tool (Research Electronic
Data Capture; REDCap),>* which is hosted at
Asociacion Espafiola de Gastroenterologia (AEG;
www.aegastro.es), a nonprofit medical society.
AEG provided this service free of charge, with the
aim of promoting investigator-driven research.
REDCap is a secure, web-based application
designed to support data capture for research
studies that provides the following: (1) an intui-
tive interface for validated data entry; (2) audit
trails for tracking data manipulation and export
procedures; (3) automated export procedures for
seamless data downloads to common statistical
packages; and (4) procedures for importing data
from external sources.>*

Demographic data, family history of IBD, socio-
economic characteristics, IBD type, pattern, and
location, and presence of extraintestinal manifes-
tations at diagnosis were collected from each
patient at the time of inclusion in the study. The
occurrence of complications (fistulas, stenoses,
abscesses), changes in disease location, treat-
ments for IBD, surgeries for IBD, and hospital
admissions during 5years after diagnosis will be
also recorded.

After the patient is included, two other visits will be
conducted during the first 12 months, followed by a
visit every 6 months, until 5years of follow up are
completed. Thus, over the course of the study, the
following 10 visits will be conducted (Figure 2):

e Visit 0 (baseline): inclusion of a patient in
the study and collection of socioeconomic
data and diagnosis of IBD.

e Visit 1 (month 3): confirmation of IBD
diagnosis and updating of data related to
treatment, changes in phenotype, hospital
admissions, and surgery.

e Visit 2 (month 12) to visit 10 (5 years): con-
firmation of IBD diagnosis and updating of
data related to treatment, changes in phe-
notype, hospital admissions, and surgery.
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Visit3 Visit 4

Visit 0 Visit 1 Visit 2

Visit 5 Visit 6 Visit 7

Visit 8 Visit 9 Visit 10

Study period

Menths 0 3 12 18 24

30 36 42 48 54 60

Years 0 1 2

Figure 2. Program of clinic visits over the course of the study.

Only the first prescription of each therapeutic
group will be recorded. When a change in pheno-
type is observed, the phenotype, the complication
leading to reclassification of the patient’s pheno-
type, and date of occurrence of the complication
will be recorded.

Hospital admissions that occur during 5years
after IBD diagnosis will be recorded, including
the dates of admission and discharge, and the
cause of admission (related to IBD or not). Data
will also be collected on surgical procedures per-
formed on the patient since the diagnosis of IBD
(including those which led to its diagnosis), the
indication for surgery, and its date.

In order to ensure adherence to the hospital visits
schedule, investigators at each center will receive
monthly reminders about the patients who are
expected to attend hospital visits during the
upcoming month and the information that will
need to be collected. In addition, research staff
will regularly review compliance.

Statistical analysis

The reference population (based on estimates
form the National Statistics Office) for the analy-
ses is the population of the catchment areas of the
participating centers. The incidence rate (number
of incident cases per 100,000 inhabitants) during
1 year will be calculated, using the reference pop-
ulation as denominator. Also, age-standardized
incidence rates adjusted to the European popula-
tion will be calculated.?

The Kaplan—Meier method will be used to estimate
the time course of the use of treatments, hospital
admissions, surgery, and of complications; the dif-
ferences between the curves will be assessed with
the log-rank test. A Cox regression model will be
used to identify variables associated with the rate of
complications, progression to more severe pheno-
types, use of immunosuppressive or biological

drugs, hospital admission, and performance of
surgery.

Ethics

The study is being conducted in accordance with
the 1964 Declaration of Helsinki and its subse-
quent revisions. The study protocol has been
approved by the Ethics Research Committee of
the coordinating hospital (Hospital Universitario
de La Princesa, Madrid, Spain). In accordance
with the Spanish regulations for observational
studies, approval from the ethics committees at
individual cites is not required. All patients pro-
vided informed written consent to participate.

Discussion

In order to plan healthcare for patients with IBD,
it is important to know the current incidence of
IBD, to evaluate the characteristics of patients at
diagnosis, and to analyze their disease course and
need for appropriate treatments, mainly in the
first years after diagnosis. This information will
be provided by the present (EpidemIBD) study.

A key strength of the EpidemIBD study is the
inclusion of a high proportion of the Spanish pop-
ulation (approximately 50%) from all areas of the
country. Another strength is that patients have
been prospectively identified from a range of hos-
pital settings. While there are a number of IBD
units in Spain, most Spanish hospitals do not have
IBD-specific units and patients are usually treated,
depending on the circumstances of each case, by
departments with limited training in this subspe-
cialty. By including a range of hospitals with and
without IBD units, the EpidemIBD study will
assess diagnostic and treatment practices across a
range of settings and will allow comparison of
patient outcomes between settings and regions.

Another strength of this study is the 5-year follow
up, that will identify patients diagnosed with CD
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or UC whose diagnosis, location, or phenotype
change over time.>%57 The 5-year follow up also
allows for assessment of treatment patterns and
outcomes among IBD patients in Spain, and for a
comparison of findings against those of the previ-
ously mentioned EpiCom study, which provides
Europe-wide data on the treatment and outcomes
in patients with IBD.58-61

Various studies suggest that the economic burden
of IBD is increasing over time, either because of
drug-associated costs or the greater sophistication
of the diagnostic tests and therapies required by
patients with IBD.%2 In Spain, as in several other
developed countries, universal healthcare coverage
is provided by public healthcare services.
Therefore, the introduction of ever more costly
techniques and drugs is causing a dramatic increase
in the public resources devoted to health. This rate
of increase is not sustainable for most developed
countries; therefore, evaluation of diagnostic and
therapeutic interventions in terms of their effi-
ciency and cost—benefit ratio is being increasingly
required by healthcare authorities. In the case of
IBD, which is costly to manage and primarily
affects young people, the lifelong resource utiliza-
tion per patient can be considerable. Therefore, for
countries like Spain, it is important to be able to
accurately identify the incidence and prevalence of
the condition (for healthcare planning), and to
identify ways to optimize management and reduce
burden (for maximizing patients’ contribution to
society). This is particularly important for expen-
sive biologic therapies, which must be used wisely
to optimize their cost-effectiveness. In this regard,
better care may be provided at a lower cost if
patients are treated by physicians specialized in
their particular disease, which points to further
subspecialization as a way forward in the search for
efficiency in medical practice. This may only be
possible through the formation of teams of health-
care professionals who can provide uniform and
specific care for these conditions. Data from our
study, which includes both specialist IBD units
and general gastroenterology departments, will
provide additional insight into this question.

Conclusion

The EpidemIBD study will provide important
information about the incidence of IBD in Spain,
as well as about the management of the disease and
its natural history. These data will be a vital bench-
mark for planning future IBD services in Spain.

Acknowledgements

The authors wish to thank A.G. McNicholl and J.
Calvo for programming the e-CRF in AEG-
REDCap (from the Spanish Association of
Gastroenterology). The authors wish to thank A.
Duran and P. Jiménez for data monitoring.

Also, the authors would like to thank Georgii
Filatov and Catherine Rees of Springer Healthcare
Communications who wrote the first and subse-
quent drafts of this manuscript. This medical
writing assistance was funded by Merck Sharp &
Dohme (MSD). MSD had no access to clinical
data and was not involved in study design, statis-
tical analysis or manuscript preparation.

The Author contributions are as follows:

M. Chaparro and J.P. Gisbert designed the study
and are leading its development. E.G. Garcia-
Esquinas participated in study design and advised
about methodological issues. M. Barreiro-de
Acosta, ].M. Benitez, ]J.L.. Cabriada, M.].
Casanova, D. Ceballos, M. Esteve, H. Fernandez,
D. Ginard, F. Gomollon, R. Lorente, P. Nos, S.
Riestra, M. Rivero, P. Robledo, C. Rodriguez, B.
Sicilia, E. Torrella, A. Garre collaborated with
the center selection and are coordinating the
study in each Autonomous Community. All other
authors contributed to study design and critically
revised the protocol, and were involved in patient
enrolment and follow up. The EpidemIBD group
includes the following list of investigators: A.
Abraldes, J.M. Benitez, M.R. Calderén, R.
Camargo, A. Hernandez-Martinez, E. Iglesias, E.
Leo, S. Marin, A. Monrobel, A. Nufiez, N. Ruiz,
M. Tejada, Y. Torres, M.]. Alcala, E. Alfambra,
Y. Ber, F. Gomollén, A. Mir, M. Montoro, J.M.
Nerin, E. Pefia, R. Vicente, J.M. Duque, R. de
Francisco, A. Mancebo, S. Martinez-Gonzalez, 1.
Pérez-Martinez, S. Riestra, P. Varela, I. Alonso-
Abreu, D. Ceballos, N. Cruz, E. Guerra, A.
Hernandez Camba, L. Kolle, J.M. Marrero, N.
Pérez, M. Soler, M. Vela, J.L.F. Forcelledo, M.
Rivero, R. Lorente, C. Verdejo, M. Montealegre,
A.J. Lucendo, O. Roncero, A Bouhmidi, D.
Hervias, L. Arias, J. Barrio, L. Fernandez-Salazar,
P. Fradejas, A.M. Fuentes, L. Hernandez, C.
Lopez, L. Mata, C. Pifiero, B. Sicilia, M. Sierra,
M. Viasquez, M. Aceituno, M. Bautista, X.
Calvet, M. Esteve, A. Montserrat, J.A. Gémez-
Valero, J. Gordillo, C. Ledezma, L. Lluis, F.J.
Martinez-Cerezo, M. Menacho, M. Navarro-
Llavat, S. Rodriguez, M. Sabat, M.]. Sampedro,
E. Sainz, E. Sesé, A. Silva, S. Torra, L. Torrealba,
C.Vila, M. Agreda Chinea, A. Algaba, F. Bermejo,

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

Therapeutic Advances in Gastroenterology 12

I. Blazquez, O. Bosch, B. Botella, M.J. Casanova,
C. Castano-Milla, M. Chaparro, R. de Lucas,
M. Dominguez-Antonaya, M.G. Donday, A.
Duran, M.L. Galve, L. Garcia, A. Garre, J.P.
Gisbert, I. Guerra, P. Jiménez, B. Lopez-Cauce,
A. Lopez-Sanroman, P. Lopez, I. Marin-Jiménez,
M.D. Martin-Arranz, A.G. McNicholl, J.A. Olmos,
V. Opio, J.L. Pérez-Calle, R. Plaza, A. Ponferrada,
E. San Miguel, E. Sanchez, I. Vera-Mendoza,
M. Aguas, M. Garcia-Sepulcre, A. Gutiérrez,
B. Herreros, ].M. Huguet, N. Jiménez, N. Maroto,
L. Marti, M. Minguez, M. Munoz, P. Navarro,
P. Nos, J.J. Ramirez, M. Roldan, L. Pozzati, P.
Robledo, M. Barreiro-de Acosta, I. Bastén-Rey,
A. Carmona, D. Carpio, E. Castro, B. Crespo,
M.T. Diz-Lois, A. Echarri, J.D. Fernandez-de
Castro, E. Fernandez, R. Ferreiro-Iglesias,
V. Hernandez, A. Lépez, P. Pérez, M.]. Ruiz,
P. Vega, M. Calafat, D. Ginard, E. Iyo, M.T.
Novella, J. Reyes, C. Rodriguez, V. Royo,
A. Sapina, H. Fernandez, M. Fraile, A. Garcia,
B. Lapena, S. Revuelta, R. Irisarri, M. Kutz,
O. Nantes, C. Rodriguez, S. Rubio, M.
Vicuna, H. Alonso, J.L.. Cabriada, A. Castiella,
I. Galdona, A. Maiz, A.I. Munagorri Santos,
N. Muro, J. Ortiz, N. Otegui, I. Rodriguez-Lago,
K. Spicakova, E.M. Zapata, L. Zubiaurre,
J.M. Castillo-Espinosa, M.C. Martinez Bonil,
C. Martinez Pascual, I. Nicolas, E. Torrella.

Funding

This research has been funded by grants from the
Instituto de Salud Carlos III (FIS grant
PI16/01296 and PFI17/00143), a grant from
GETECCU and a grant from MSD. Funding
agencies had no role in the study design, in the
writing of this manuscript, or the decision to sub-
mit for publication.

Conflict of interest statement

M. Chaparro has served as a speaker, or has
received research or education funding from MSD,
Abbvie, Hospira, Pfizer, Takeda, Janssen, Ferring,
Shire Pharmaceuticals, Dr. Falk Pharma, and
Tillotts Pharma. M.]. Casanova has received edu-
cation funding from Pfizer, Janssen, MSD, Abbvie,
Ferring, Faes Farma, and Shire Pharmaceuticals.
F. Gomollon has received honoraria for confer-
ence attendance from Janssen, Abbvie, Takeda
and MSD, financial support for travel and registra-
tion to attend international conferences from
Abbvie, Takeda and Janssen, and his research
group has received financial grants from MSD,
Abbvie and Tillots. J.L.. Cabriada has served as

consultant for, or received research funding from,
MSD, Pfizer, Janssen, Takeda and Otsuka Pharma.
M. Barreiro-de Acosta has served as a speaker, a
consultant and advisory board member for, or has
received research funding from, MSD, Abbvie,
Janssen, Pfizer, Kern Pharma, Biogen, Takeda,
Ferring, Faes Farma, Shire Pharmaceuticals, Dr.
Falk Pharma, Tillotts Pharma, Chiesi, Gebro
Pharma, Otsuka Pharma-ceutical and Vifor
Pharma. S. Riestra has received honoraria for con-
ference attendance from Janssen, Abbvie, Takeda
and MSD, financial support for travel and registra-
tion to attend conferences from Abbvie, MSD and
Janssen, and his research group has received finan-
cial grants from MSD, Abbvie and Takeda. M.
Rivero has served as a speaker, a consultant and
advisory board member for MSD, Abbvie and
Janssen. M. Esteve acts as a consultant, assessor or
scientific advisor for Abbott, MSD, Tillotts
Pharma, Pfizer and Takeda and received research
grants for MSD and Tillotts Pharma. J.P. Gisbert
has served as a speaker, a consultant and advisory
board member for, or has received research fund-
ing from, MSD, Abbvie, Hospira, Pfizer, Kern

Pharma, Biogen, Takeda, Janssen, Roche,
Celgene, Ferring, Faes Farma, Shire
Pharmaceuticals, Dr. Falk Pharma, Tillotts

Pharma, Chiesi, Casen Fleet, Gebro Pharma,
Otsuka Pharmaceutical, Vifor Pharma.

Supplemental material
Supplemental material for this article is available
online.

ORCID iD
Maria Chaparro
-9275-4242

https://orcid.org/0000-0002

References
1. Dulai PS, Singh S, Ohno-Machado L, ez al.
Population health management for inflammatory
bowel disease. Gastroenterology 2018; 154:
37-45.

2. Duricova D, Burisch J, Jess T, ez al. Age-
related differences in presentation and course of
inflammatory bowel disease: an update on the
population-based literature. ¥ Crohns Colitis 2014;
8: 1351-1361.

3. Kim YS, Jung SA, Lee KM, ez al. Impact of
inflammatory bowel disease on daily life: an online
survey by the Korean Association for the Study of
Intestinal Diseases. Intest Res 2017; 15: 338-344.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag
https://orcid.org/0000-0002-9275-4242
https://orcid.org/0000-0002-9275-4242

M Chaparro, M Barreiro-de Acosta et al.

4. Lonnfors S, Vermeire S, Greco M, ez al. IBD and
health-related quality of life — discovering the true
impact. ¥ Crohns Colitis 2014; 8: 1281-1286.

5. Molodecky NA, Soon IS, Rabi DM, ez al.
Increasing incidence and prevalence of the
inflammatory bowel diseases with time, based on
systematic review. Gastroenterology 2012; 142:
46-54.e42; quiz e30.

6. Shivananda S, Lennard-Jones ], Logan R, ez al.
Incidence of inflammatory bowel disease across
Europe: is there a difference between North and
South? Results of the European Collaborative
Study on Inflammatory Bowel Disease
(EC-IBD). Gut 19965 39: 690-697.

7. Burisch J, Pedersen N, Cukovic-Cavka S,
et al. East-West gradient in the incidence of
inflammatory bowel disease in Europe: the
ECCO-EpiCom inception cohort. Gut 2014; 63:
588-597.

8. Kim HJ, Hann HJ, Hong SN, ez a/. Incidence
and natural course of inflammatory bowel disease
in Korea, 2006-2012: a nationwide population-
based study. Inflamm Bowel Dis 20155 21:
623-630.

9. Kaplan GG. The global burden of IBD: from
2015 to 2025. Nat Rev Gastroenterol Hepatol
20155 12: 720-7217.

10. Ng SC, Shi HY, Hamidi N, ez al. Worldwide
incidence and prevalence of inflammatory bowel
disease in the 21st century: a systematic review
of population-based studies. Lancer 2018; 390:
2769-27178.

11. Molodecky NA, Panaccione R, Ghosh S, ez al.
Challenges associated with identifying the
environmental determinants of the inflammatory
bowel diseases. Inflamm Bowel Dis 2011; 17:
1792-1799.

12. Bjornsson S, Tryggvason F, Jonasson JG, ez al.
Incidence of inflammatory bowel disease in
Iceland 1995-2009. A nationwide population-
based study. Scand ¥ Gastroenterol 2015; 50:
1368-1375.

13. Kurti Z, Vegh Z, Golovics PA, et al. Nationwide
prevalence and drug treatment practices of
inflammatory bowel diseases in Hungary: a
population-based study based on the National
Health Insurance Fund database. Dig Liver Dis
2016; 48: 1302-1307.

14. Lophaven SN, Lynge E and Burisch J. The
incidence of inflammatory bowel disease in
Denmark 1980-2013: a nationwide cohort study.
Aliment Pharmacol Ther 2017; 45: 961-972.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Greenland S. Validity and bias in epidemiological
research. In:Detels R, Beaglehole R, Lansang
MA, et al. (eds) Oxford textbook of public health.
5th ed. Oxford: Oxford University Press, 2009.

Burisch J, Cukovic-Cavka S, Kaimakliotis I,

et al. Construction and validation of a web-based
epidemiological database for inflammatory bowel
diseases in Europe An EpiCom study. ¥ Crohns
Coliris 2011; 5: 342-349.

Fernandez A, Hernandez V, Martinez-Ares D,
et al. Incidence and phenotype at diagnosis of
inflammatory bowel disease. Results in Spain of
the EpiCom study. Gastroenterol Hepatol 2015;
38: 534-540.

Nunez C, Barreiro M, Dominguez-Munoz JE,

et al. CARD15 mutations in patients with Crohn's
disease in a homogeneous Spanish population.
Am J Gastroenterol 20045 99: 450-456.

Alonso P, Ulla M, Soriano M, et al. [Intestinal
inflammatory disease in the province of Soria.
Retrospective clinical and epidemiologic study
from 1981 to 1990]. Rev Esp Enferm Dig 1992;
82: 87-91.

Anton Martinez J, Ortega Gomez A, Arranz
Carrero A, et al. [Incidence of inflammatory
bowel disease in the health area of Navalmoral
de la Mata (Caceres, Spain) between 2000 and
2009]. Gastroenterol Hepatol 20103 33: 694-699.

Arin Letamendia A, Burusco Paternain MJ,
Borda Celaya F, ez al. Epidemiological aspects
of inflammatory bowel disease in the Pamplona
area. Rev Esp Enferm Dig 1999; 91: 769-776.

Brullet E, Bonfill X, Urrutia G, et al.
[Epidemiological study on the incidence of
inflammatory bowel disease in 4 Spanish areas.
Spanish Group on the Epidemiological Study of
Inflammatory Bowel Disease]. Med Clin (Barc)
1998; 110: 651-656.

Brullet E, Rue M, Montserrat A, ez al. [A
descriptive epidemiological study of ulcerative
colitis in a community hospital (1985-1989)].
Med Chin (Barc) 1991; 97: 45-49.

Cella Lanau J, Lopez Zaborras J, Gomollon
Garcia F, er al. [Inflammatory bowel disease in
Aragon: a more and more frequent diagnosis].
Rev Esp Enferm Dig 1995; 87: 363-367.

Garcia-Cano Lizccano J, Morillas Arino

M and Hervas Laguna M. Estudio clinico-
epidemiologico de la enfermedad inflamatoria
intestinal en la provincia de Cuenca (1986—
1993). Rev Asoc Castellana Ap Digestivo 1994:
169.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

Therapeutic Advances in Gastroenterology 12

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Garrido A, Martinez M], Ortega JA, ez al.
Epidemiology of chronic inflammatory bowel
disease in the Northern area of Huelva. Rev Esp
Enferm Dig 2004; 96: 687-691; 691-684.

Hinojosa J, Primo J, Lledo S, er al. [Incidence of
inflammatory bowel disease in Sagunto]. Rev Esp
Enferm Dig 1990; 78: 283-287.

Lopez Miguel C, Sicilia B, Sierra E, ez al.
[Incidence of inflammatory bowel disease in
Aragon: outcome of a prospective population-
based study]. Gastroenterol Hepatol 1999; 22:
323-328.

Lopez-Serrano P, Perez-Calle JL, Carrera-
Alonso E, er al. Epidemiologic study on the
current incidence of inflammatory bowel disease
in Madrid. Rev Esp Enferm Dig 2009; 101:
768-772.

Lucendo AJ, Hervias D, Roncero O, et al.
Epidemiology and temporal trends (2000-2012)
of inflammatory bowel disease in adult patients
in a central region of Spain. Eur ¥ Gastroenterol
Heparol 2014; 26: 1399-1407.

Martinez G, Fernandez Y, Rodrigo Saez L, et al.
[Epidemiologic study of Crohn's disease in the
Asturian region]. Rev Esp Enferm Apar Dig 1983;
63: 534-541.

Martinez Sabater A, Josefa I and Borghlol Hariri
A. Epidemiology of ulcerative colitis in the elderly
Dafor area (Valencia). Gerokomos 2005; 16: 502.

Martinez-Salmeron JF, Rodrigo M, de Teresa
], et al. Epidemiology of inflammatory bowel
disease in the Province of Granada, Spain: a
retrospective study from 1979 to 1988. Gur
1993; 34: 1207-1209.

Maté-Jimenez J, Munoz S, Vicent D, er al.
Incidence and prevalence of ulcerative colitis
and Crohn's disease in urban and rural areas of
Spain from 1981 to 1988. ¥ Clin Gastroenterol
1994; 18: 27-31.

Monferrer Guardiola R, Martin Jimenez

JA, Pedraza Sanz RG, er al. Incidence of
inflammatory bowel disease in the 02 health area
of Castellon (1992-1996). Rev Esp Enferm Dig
1999; 91: 33-46.

Pajares Garcia JM, Rodriguez Munoz S and
Mate Jimenez J. [Prevalence of Crohn disease in
the central zone of Spain (Castillas, La Mancha,
Cantabria and Rioja): cooperative epidemiologic
study of the Castilian Digestive System
Association]. Rev Esp Enferm Apar Dig 1987; 71:
313-317.

Rodrigo L, Riestra S, Nino P, ez al. A population-
based study on the incidence of inflammatory

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

bowel disease in Oviedo (Northern Spain). Rev
Esp Enferm Dig 2004; 96: 296-305.

Ruiz Ochoa V. [Epidemiologic study of Crohn's
disease in Galicia from 1976 to 1983]. Rev Esp
Enferm Apar Dig 1984; 66: 273-279.

Ruiz V. Crohn’s disease in galicia, Spain. Scand ¥
Gastroenterol 1989; 24: 29-31.

Saro Gismera C, Lacort Fernandez M, Arguelles
Fernandez G, er al. [Incidence and prevalence of
inflammatory bowel disease in Gijon, Asturias,

Spain]. Gastroenterol Hepatrol 2000; 23: 322-327.

Sebastian Domingo JJ, Banares Canizares R, Velo
Bellver JL, er al. [The epidemiological aspects

of chronic inflammatory intestinal disease in a
catchment area of the Autonomous Community
of Madrid]. An Med Interna 1989; 6: 519-522.

Sola Lamoglia R, Garcia-Puges AM, Mones Xiol
], et al. [Chronic inflammatory intestinal disease
in Catalonia (Barcelona and Gerona)]. Rev Esp
Enferm Dig 1992; 81: 7-14.

Chaaro Benallal D, Guerra Veloz MF, Arguelles-
Arias F, et al. Evolution of the incidence of
inflammatory bowel disease in Southern Spain.
Rev Esp Enferm Dig 2017; 109: 757-760.

Cueto Torreblanca I, Camargo Camero R,
Andrade Bellido R, ez al. Epidemiology of
inflammatory bowel disease in Malaga: incidence
rate and follow-up of a cohort diagnosed between
2007-2008. Rev Esp Enferm Dig 20175 109:
572-5717.

Rivera Irigoin R, de Sola Earle C, Ubina Aznar
E, et al. [Incidence and clinico-epidemiological
aspects of ulcerative colitis in the area of the
Hospital Costa del Sol]. Gastroenterol Hepatol
2007; 30: 7-10.

Carpio D, Barreiro-de Acosta M, Echarri A,

et al. Influence of urban/rural and coastal/inland
environment on the prevalence, phenotype, and
clinical course of inflammatory bowel disease
patients from northwest of Spain: a cross-
sectional study. Eur ¥ Gastroenterol Hepatol 2015;
27:1030-1037.

Lennard-Jones JE. Classification of inflammatory
bowel disease. Scand ¥ Gastroenterol Suppl 1989;
170: 2-6.

Fundacion IDIS. Informe Sanidad Privada:
Aportando Valor. Analisis de situacion 2014,
http://www.fundacionidis.com/wp-content/
informes/informe_analisis_situac_2014_0.pdf
(2014, accessed 7 June 2018).

National Institute of Statistics. Population
resident in Spain, http://www.ine.es/dyngs/
INEbase/en/operacion.htm?c=Estadistica_C

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag
http://www.fundacionidis.com/wp-content/informes/informe_analisis_situac_2014_0.pdf
http://www.fundacionidis.com/wp-content/informes/informe_analisis_situac_2014_0.pdf
http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981

M Chaparro, M Barreiro-de Acosta et al.

50.

51.

52.

53.

54.

55.

56.

&cid=1254736176951&menu=ultiDatos&
idp=1254735572981 (2017, accessed 10 July
2018).

Silverberg MS, Satsangi J, Ahmad T, ez al.
Toward an integrated clinical, molecular and
serological classification of inflammatory bowel
disease: report of a Working Party of the 2005
Montreal World Congress of Gastroenterology.
Can ¥ Gastroenterol 2005; 19(Suppl. A): 5A-36A.

Maaser C, Sturm A, Vavricka SR, et al. ECCO-
ESGAR Guideline for Diagnostic Assessment
in IBD Part 1: Initial diagnosis, monitoring of
known IBD, detection of complications. ¥ Crohn
Colitis 2018; 13: 144-164.

Sturm A, Maaser C, Calabrese E, et al. ECCO-
ESGAR guideline for diagnostic assessment in
IBD part 2: IBD scores and general principles and

technical aspects. F Crohns Colitis 26; 13: 273-284.

Nunes T, Etchevers M], Merino O, er al. Does
smoking influence Crohn's disease in the biologic
era? The TABACROHN study. Inflamm Bowel
Dis 2013; 19: 23-29.

Harris PA, Taylor R, Thielke R, ez al. Research
electronic data capture (REDCap)—a metadata-
driven methodology and workflow process for
providing translational research informatics
support. ¥ Biomed Inform 2009; 42: 377-381.

Ahmad OB, Boschi-Pinto C, Lopez AD, e al.
Age standardization of rates: a new WHO

standard, http://www.who.int/healthinfo/paper31.

pdf (2001, accessed 8 June 2018).

Henriksen M, Jahnsen J, Lygren I, ez al. Change
of diagnosis during the first five years after onset

57.

58.

59.

60.

61.

62.

of inflammatory bowel disease: results of a
prospective follow-up study (the IBSEN Study).
Scand J Gastroenterol 20065 41: 1037-1043.

Lee HS, Choe J, Lee HJ, ez al. Change in the
diagnosis of inflammatory bowel disease: a
hospital-based cohort study from Korea. Inzest
Res 20165 14: 258-263.

Burisch J, Pedersen N, Cukovic-Cavka S,

et al. Initial disease course and treatment in an
inflammatory bowel disease inception cohort in
Europe: the ECCO-EpiCom cohort. Inflamm
Bowel Dis 2014; 20: 36—46.

Burisch J, Vardi H, Pedersen N, er al. Costs

and resource utilization for diagnosis and
treatment during the initial year in a European
inflammatory bowel disease inception cohort: an
ECCO-EpiCom Study. Inflamm Bowel Dis 2015;
21: 121-131.

Vegh Z, Burisch J, Pedersen N, ez al. Incidence
and initial disease course of inflammatory bowel
diseases in 2011 in Europe and Australia: results
of the 2011 ECCO-EpiCom inception cohort. ¥
Crohns Colitis 2014; 8: 1506-1515.

Vegh Z, Burisch J, Pedersen N, ez al. Treatment
steps, surgery, and hospitalization rates during
the first year of follow-up in patients with
inflammatory bowel diseases from the 2011
ECCO-Epicom Inception cohort. ¥ Crohns Colitis
20155 9: 747-753.

Niewiadomski O, Studd C, Hair C, et al. Health
care cost analysis in a population-based inception
cohort of inflammatory bowel disease patients in
the first year of diagnosis. ¥ Crohns Colitis 2015;
9: 988-996.

Visit SAGE journals online
journals.sagepub.com/
home/tag

®SAGE journals

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag
http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=ultiDatos&idp=1254735572981
http://www.who.int/healthinfo/paper31.pdf
http://www.who.int/healthinfo/paper31.pdf
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag

