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Abstract
Background: Patients with inflammatory bowel disease (IBD) have a higher risk of developing opportunistic
infections due to either the disease itself or to treatment with immunosuppressants. This risk can be reduced
through vaccination. The aim of this study was to determine the prevalence of compliance with the guidelines on
recommended immunization schedule in patients with IBD in the health district of Lleida, Spain.
Methods: Descriptive, cross-sectional, retrospective study of data at December 31, 2016. The reference population
was formed by adults with a clinical diagnosis of IBD. The dependent variable was “compliance with the guidelines
on recommended immunization schedule”. Variables were sex, age, residence, diagnosis, vaccination against
measles, mumps, rubella, varicella, tetanus-diphtheria, influenza, pneumococcus, meningococcus C, hepatitis B, and
hepatitis A. Data were obtained from electronic medical records. For the data analysis, mean (standard deviation),
prevalence with 95% confidence intervals, χ2 test and Mann-Whitney test were used.
Results: Compliance did not exceed 65% for any of vaccines analysed in the 1722 studied patients with ulcerative
colitis or Crohn’s disease. Significant differences across age groups were found in compliance for measles, mumps,
rubella, varicella, tetanus, diphtheria and influenza in both ulcerative colitis and Crohn’s disease and for meningococcus
C and hepatitis A exclusively in ulcerative colitis.
Conclusions: Compliance in patients with IBD is low. Thus, prevention of immunopreventable diseases or their
complications is not maximized in this kind of patients. Greater awareness of how vaccines can reduce the risk of
vaccine-preventable infections is needed among both patients and healthcare professionals.
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Background
Ulcerative colitis (UC) and Crohn’s disease (CD) are subcategories of inflammatory bowel disease (IBD) [1–3].
They constitute a chronic inflammatory condition that affects the gastrointestinal tract and is caused by altered immune responses against gut microbiota. Possible triggers
include diet, virus exposure, smoking, psychosocial stress,
and other factors that alter the pathogenesis of IBD [2, 3].
It generates high direct health costs associated with
hospitalization, surgery, pharmacological treatment, and
check-ups starting in the third year after diagnosis.
Hospitalization costs alone have been found to account
for 50 to 80% of all direct health costs [1].
Over 1.5 million individuals in North America and 2
million in Europe are estimated to have IBD [4]. The reported prevalence in Spain is 205 cases per 100,000 inhabitants [5], although the accuracy of estimates in
Europe is limited by small sample sizes. To address this
problem in Spain, a nationwide prospective populationbased cohort study known as EpidemIBD was launched
in 2017 to determine the true epidemiological scale of
IBD [6].
Recent years have seen an increase in the number of
IBD patients who need treatment with immunosuppressive agents such as thiopurines (azathioprine, mercaptopurine), methotrexate, calcineurin inhibitors (ciclosporin,
tacrolimus), biologics (infliximab, adalimumab), and corticosteroids (prednisolone or equivalent at a dose of ≥20 mg
for at least 2 weeks) [7–9]. These patients are considered
to be immunosuppressed [1, 10, 11] and predisposed to a
higher risk of opportunistic infections [9], as evidenced by
numerous case reports and series [1, 7, 12, 13]. Treatment
with immunosuppressive agents has been associated with
a 3.9-fold increased risk for opportunistic infections in patients with IBD, with further analysis showing a 2.9-fold
increased risk for the use of any one agent and a 14.5-fold
increased risk for the use of two or three agents [7]. Opportunistic infections are frequently associated with significant morbidity and mortality and may also result in
reduced treatment effectiveness [8, 9]. Patients at risk,
however, can be protected through vaccination [7, 14–18].
Several guidelines are available to support clinical practice,
including a 2010 practical guide to vaccinate patients with
IBD [17] and recommendations from working groups
such as the Spanish Society of Preventive Medicine, Public
Health, and Hygiene [18] and the European Crohn’s and
Colitis Organisation [11]. The vaccination manual of the
Catalan Public Health Agency did not include a specific
section devoted to the vaccination of patients with IBD
until 2018 [19].
Evidence on the immunogenicity and safety of vaccines in treated patients with IBD is still limited, as different immunomodulators can alter immune responses
to vaccines [7, 11, 15]. According to some studies,
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patients with IBD had lower antibody responses after
hepatitis B vaccination than the general population
[7, 20, 21]. In other studies, IBD patients under
treatment with infliximab and immunomodulatory therapy showed an impaired response to a single dose of trivalent inactivated influenza vaccine [22, 23]. For this reason,
and due to their increased risk of opportunistic infections
in the first year of immunosuppressive therapy, IBD patients should be vaccinated as soon as possible after diagnosis [1, 15, 24, 25]. Prevention of infectious disease in
this population is a public health issue and vaccination
may be an effective tool.
In the sanitary region of Lleida, Spain, IBD patients
are prescribed biologics and monitored in specialist care
settings, but vaccines are routinely administered in primary care and recorded in a centralized electronic database. Although the access to vaccination is free and
universal in Spain and many infections can be prevented
by vaccination, coverage in clinical practice remains uncertain. Better communication between practitioners
working at different levels of care is essential to prevent
under-recording and under-immunization [1, 25].
This study represented the first step towards optimal
vaccination coverage, and aimed to determine the proportion of IBD patients who have been appropriately
vaccinated
according
to
the
recommended
immunization schedule in the health district of Lleida,
Spain.

Methods
Aim

The aim of this study was to determine the proportion
of IBD patients who have been appropriately vaccinated
according to the recommended immunization schedule
in the health district of Lleida, Spain in order to settle
the basis for a future intervention in both primary care
and hospitals to reach a better compliance of these
patients.
Study design and setting, data collection and information
sources

Retrospective, cross-sectional descriptive analysis of data
from the Catalan Health Institute’s ECAP database. Records introduced in the database until December 31,
2016 corresponding to all the eligible patients assigned
to a primary care unit in the health district of Lleida,
Spain were obtained.
ECAP database was fully implemented in all Lleida primary care settings in 2005, but records collected in
physical format before implementation were introduced
in the database between 1998 and 2005. This database is
routinely used by all primary care practitioners to collect
electronic medical records from the patients, including
administrative data, medical conditions, vaccinations,
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prescriptions and laboratory results, as well as diagnosis
associated with hospital and outpatient visits, attended
by the Catalan primary public healthcare system.
Reference and study population

The reference population was formed by adults with
IBD in the healthcare district of Lleida. To be included,
patients had to have a clinical diagnosis of UC or CD, be
18 years or older, and be assigned to a primary care unit
in the sanitary district of Lleida. In order to focus the
study on the immunization that depended directly on
the health system, patients with a history of an allergic
reaction to a vaccine or to any component of a vaccine
needed to achieve adequate immunization were excluded, as were seronegative patients who had refused to
be vaccinated.

Variables
The dependent variable was “compliance with the guidelines on recommended immunization schedule”, from
now on “compliance” (yes/no), which was assessed according to compliance with vaccination dosing and
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schedule recommendations for the disease in question
(UC or CD), immunosuppression status, and serology
results [26, 27] (Table 1). The above information was entered into a purpose-designed algorithm applied to each
patient to determine whether or not they were adequately immunized.
The independent variables were sex, age, area of residence (rural vs. urban), diagnosis (CD or UC), and primovaccination against measles, mumps, and rubella
(MMR), varicella, tetanus-diphtheria, influenza, pneumococcus, meningococcus C, hepatitis B, and hepatitis A
[26, 27].

Statistical analysis

Quantitative variables were expressed as mean and
standard deviation (SD) and qualitative variables as percentages. Prevalence estimates were presented with 95%
confidence intervals. Differences between compliance
rates according to the study variables were analysed
using the χ2 or Mann-Whitney test as appropriate. Statistical significance was established at a p value < 0.05.

Table 1 Criteria to assess compliance
Infections

Identifying events
(at least one of the following criteria should be met)

Measles, mumps and
rubella

Date of birth before January 01, 1966
History of measles, mumps, rubella
Record of seropositivity for all three diseases: measles IgG level > 16.5 IU/mL; mumpsIgGlevel11 IU/mL, rubella IgG level > 15
IU/mL
Record of two MMR vaccine doses administered at least 1 month apart

Varicella

History of varicella
Record of seropositivity for varicella zoster virus: IgG level > 165 IU/mL
Record of two varicella vaccine doses administered at least 1 month apart

Tetanus

Record of at least five doses of tetanus toxoid vaccine administered before the age of 16 years
Record of at least three doses of tetanus toxoid vaccine administered at a minimum interval of 0–1-6 months after the age
of 7 years

Influenza

Record of influenza vaccine administration: high-dose seasonal influenza vaccine for patients aged > 60 or > 65 years or
standard influenza vaccine for other patients

Pneumococcus

Record of one dose of 13-valent pneumococcal conjugate vaccine (PCV13) and one dose of pneumococcal polysaccharide
vaccine (PPSV23) administered at least 2 months apart
Record of one dose of PCV13 and one dose of PPSV23 administered at least 12 months apart
Record of at least one dose of PCV13 administered in the past year
Record of at least one dose of PPSV23 administered in the past year

Meningococcus C

Record of at least one dose of meningococcal vaccine administered after 12 months of age

Hepatitis B

History of hepatitis B and record of seropositivity for hepatitis B surface antigen (HBsAg) > 0.9 IU/mL; total antibodies (antiHBc) > 0.9 IU/mL
Post-vaccine record of seropositivity for anti-HBs > 12 IU/mLa
Record of three doses of hepatitis B vaccine administered at a minimum interval of 0–1-6 months
Record of four doses of hepatitis B vaccine administered at a minimum interval of 0–1–2-6 months
Record of three doses of hepatitis A + B vaccine administered at a minimum interval of 0–1-6 months

Hepatitis A

History of hepatitis A
Record of seropositivity: IgG level > 40 IU/mL
Record of two doses of monovalent vaccine administered at least 6 months apart
Record of three doses of combined hepatitis A + B vaccine administered at a minimum interval of 0–1-6 months.

IgG immunoglobulin G
a
According to laboratory criteria of the health district of Lleida, Spain
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Table 2 Sociodemographic characteristics, patients with
ulcerative colitis and Crohn’s disease, sanitary district of Lleida
(Spain) 2016
Ulcerative colitis
No. (%)

Crohn’s disease
No. (%)

P Value

No. of patients

1420

302

Sex (female)

721 (50.8%)

135 (44.7%)

0.064

Rural area (yes)

943 (66.4%)

193 (63.9%)

0.444

Age (SD), y

54.6 (18.8)

47.8 (16.6)

< 0.001

Results
In total, 1722 patients were studied: 1420 (82.5%) had
UC and 302 (17.5%) had CD. Patients with UC had a
mean (SD) age of 54.6 (18.8) years, with an age range
from 18 to 97, 50.8% were women, and 66.4% lived in a
rural area. Those with CD had a mean (SD) age of 47.8
(16.6) years, with an age range from 18 to 96, 44.7%
were women, and 63.9% lived in a rural area (Table 2).
Compliance did not exceed 65% in any of the two diseases. Significant differences in compliance for all the
studied vaccines except for MMR were observed between patients with UC and CD, with higher rates in CD
except for vaccination against influenza (Table 3). Cause
of compliance (vaccination or natural immunity) is specified in the Supplementary table.
Significant differences between age groups were found
in compliance for MMR, varicella, tetanus, diphtheria
and influenza in both UC and CD (Table 4, Table 5),
and for meningococcus C and hepatitis A exclusively in
UC (Table 5). Compliances for MMR and seasonal influenza among patients with UC or CD were associated to
higher age groups (Table 4, Table 5).
Discussion
IBD is associated with high morbidity and premature
death, and represents a high financial burden in the
form of direct costs (e.g., hospitalization, treatment,
check-ups), indirect costs (e.g., productivity loss and disability), and intangible costs (e.g., loss of quality of life)

[1]. Furthermore, patients diagnosed with IBD are at
higher risk of suffering opportunistic infections [9, 15,
28, 29] and at the same time, of a higher severity of
these infections [8, 29]. Most of these opportunistic infections are preventable with adequate vaccination according to underlying pathology [8, 10, 15, 24], for this
reason, vaccination regardless of age against measles,
mumps, rubella, varicella, tetanus and diphtheria,
pneumococcus and influenza is recommended [26, 27].
The low compliance rates in patients with IBD observed
in our study, added to the reported or disputed alteration of immunogenicity of vaccines in this kind of patients [8, 10, 23, 30] implies a public health problem that
must be taken into account in order to look for improvement strategies.
Latest official data regarding seasonal influenza vaccination coverage in the Catalan population aged 60 years
or older reported a coverage of 47.7% [31]. In 2016–
2017, a vaccination coverage of 54.3% was reported for
population aged 65 years or older [32]. In our study, we
observe coverage rates for seasonal influenza of more
than 70% in patients aged 61 years or older. However,
these rates decrease to nearly zero in younger groups,
suggesting that patients would have been recruited for
vaccination according to seasonal campaigns aimed to
aged population rather than according to their specific
risk group. This possibility is supported by the findings
of a Spanish study on pneumococcal vaccination coverage, which found higher uptake in patients for whom
routine vaccination was indicated (generally older
adults), regardless of their risk profile [33]. Similarly, the
high tetanus-diphtheria compliance observed in our
series could be due to the inclusion of these vaccines in
routine vaccination programs.
Vaccination against varicella has been recommended
for all immunocompromised seronegative patients with
IBD [8, 10, 15], and although seroprevalence against
varicella in Spain is estimated to be around 93% [34],
seronegative patients must be detected and vaccinated in
order to assure adequate immunization. Thus, the low

Table 3 Compliance in patients with ulcerative colitis and Crohn’s disease, sanitary district of Lleida (Spain) 2016
Infections

Ulcerative colitis
No. (%) (95% CI)

Crohn’s disease
No. (%) (95% CI)

P value

Measles, mumps, rubella

912 (64.2%) (61.7–66.7)

177 (58.6%) (52.8–64.2)

0.076

Varicella

335 (23.6%) (21.4–25.8)

134 (44.4%) (38.8–50.0)

< 0.001

Tetanus-diphtheria

391 (27.5%) (25.2–29.9)

121 (40.1%) (34.5–45.6)

< 0.001

Influenza

386 (27.2%) (24.9–29.5)

45 (14.9%) (10.9–18.9)

< 0.001

Pneumococcus

96 (6.8%) (5.5–8.1)

58 (19.2%) (14.8–23.6)

< 0.001

Meningococcus C

111 (7.8%) (6.4–9.2)

71 (23.5%) (18.7–28.3)

< 0.001

Hepatitis B

99 (7%) (5.6–8.3)

69 (22.8%) (18.1–27.6)

< 0.001

Hepatitis A

27 (1.9%) (1.2–2.6)

14 (4.6%) (2.3–7.0)

0.009

CI Confidence interval
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Table 4 Compliance by age in patients with Crohn’s disease, sanitary district of Lleida (Spain) 2016
Infections

≤ 40 y
(n = 114)

41–60 y
(n = 127)

≥ 61 y
(n = 61)

Total
(n = 302)

Measles, mumps, rubella

No. (%) (95% CI)

No. (%) (95% CI)

No. (%) (95% CI)

No. (%) (95% CI)

30 (26.3%) (18.2–4.4)

86 (67.7%) (58.8–75.7)

61 (100%) (94.1–100)

177 (58.6%) (52.8–64.2)

< 0.001

Varicella
Tetanus and diphtheria

60 (52.6%) (43.5–61.8)

55 (43.3%) (34.7–51.9)

19 (31.1%) (19.5–42.8)

134 (44.4%) (38.8–50.0)

0.006

35 (30.7%) (22.2–39.2)

57 (44.9%) (36.2–53.5)

29 (47.5%) (35.0–60.1)

121 (40.1%) (34.5–45.6)

0.016

Influenza

1 (0.9%) (0.0–2.6)

0 (0%) (0.0–0.0)

44 (72.1%) (60.9–83.4)

45 (14.9%) (10.9–18.9)

< 0.001

Pneumococcus

19 (16.7%) (9.8–23.5)

27 (21.3%) (14.4–28.4)

12 (19.7%) (9.7–29.6)

58 (19.2%) (14.8–23.6)

0.531

Meningococcus C

24 (21.1%) (13.6–28.5)

37 (29.1%) (21.2–37.0)

10 (16.4%) (7.1–25.7)

71 (23.5%) (18.7–28.3)

0.778

Hepatitis B

19 (16.7%) (9.8–23.5)

35 (27.6%) (19.8–35.3)

15 (24.6%) (13.8–35.4)

69 (22.8%) (18.1–27.6)

0.134

Hepatitis A

8 (7%) (2.3–11.7)

5 (3.9%) (0.6–7.3)

1 (1.6%) (0.0–4.8)

14 (4.6%) (2.3–7.0)

0.094

P value

CI Confidence interval.

compliance observed for varicella vaccination in our
series is worrying, especially because of its risk of complication to herpes zoster at adult age, which is higher in
immunosuppressed patients, and particularly in those receiving immunosupressive therapy [15, 35]. However,
vaccination for varicella is contraindicated in patients
already on immunosuppressive therapy due to the increased risk of herpes zoster infection [10, 15, 28]. Thus,
it is important, if possible, to vaccinate before initiation
of therapy and to ensure that cohabitants of IBD patients
are protected against this disease [10, 15, 19].
Hepatitis B compliance is highest in patients aged between 41 and 60 years but overall compliance is low.
Other authors have reported low response rates to hepatitis B vaccine in patients with IBD, particularly in those
on immunosuppressive therapy and with active disease
[36], resulting in inadequate hepatitis B surface antibody
levels in 70% of vaccinated patients [5]. In this sense,
vaccination during remission or periods of adequate immune function has been recommended [1, 8, 15, 36].
The present study shows that compliance is better in
patients with CD for all diseases except for MMR and
influenza, these two latter cases because of the higher
proportion of older patients in UC. Other authors have

associated disease severity to higher adherence to treatment [37]. In this line, we hypothesize that disease severity, added to the higher risk for opportunistic infections
of CD compared to UC patients [8], could also be associated to the higher compliance due to the higher awareness of both patients and practitioners about their
condition. However, compliance is low, and does not exceed 65% for any of the vaccines analysed. This observation coincides with the findings of several authors, who
have reported suboptimal coverage levels in both primary care and hospital settings [15, 25, 38].
In the sanitary district of Lleida most patients with
IBD are diagnosed in hospital settings, but vaccines are
mainly administered by primary care practitioners and
records are kept in the centralized ECAP database.
Sometimes, patients do not visit their primary care
centre for vaccination, and in other cases, insufficient or
confusing information regarding their health status or
their treatment is provided: approximately 50% of patients with IBD do not know that they need to be vaccinated against certain diseases [25]. This lack of
awareness, together with other barriers that complicate
compliance such as vaccination costs and incorrect or

Table 5 Compliance by age group in patients with ulcerative colitis, sanitary district of Lleida (Spain) 2016
≤ 40 y
(n = 377)

41–60 y
(n = 511)

≥ 61 y
(n = 532)

Total
(n = 1420)

No. (%) (95% CI)

No. (%) (95% CI)

No. (%) (95% CI)

No. (%) (95% CI)

Measles, mumps, rubella

60 (15.9%) (12.2–19.6)

320 (62.6%) (58.3–66.8)

532 (100%) (99.3–100)

912 (64.2%) (61.7–66.7)

< 0.001

Varicella

136 (36.1%) (31.2–40.9)

147 (28.8%) (12.2–19.6)

52 (9.8%) (7.2–12.3)

335 (23.6%) (21.4–25.8)

< 0.001

Tetanus-diphtheria

61 (16.2%) (12.5–19.9)

152 (29.7%) (25.8–33.7)

178 (33.5%) (29.4–37.5)

391 (27.5%) (25.2–29.9)

< 0.001

Influenza

1 (0.3%) (0.0–0.8)

7 (1.4%) (0.4–2.4)

378 (71.1%) (67.2–74.9)

386 (27.2%) (24.9–29.5)

< 0.001

Pneumococcus

21 (5.6%) (3.3–7.9)

36 (7%) (4.8–9.3)

39 (7.3%) (5.1–9.5)

96 (6.8%) (5.5–8.1)

0.316

Meningococcus C

35 (9.3%) (6.4–12.2)

55 (10.8%) (8.1–13.5%)

21 (3.9%) (2.3–5.6%)

111 (7.8%) (6.4–9.2%)

0.001

Hepatitis B

19 (5%) (2.8–7.2%)

56 (11%) (8.3–13.7)

24 (4.5%) (2.7–6.3)

99 (7%) (5.6–8.3)

0.445

Hepatitis A

14 (3.7%) (1.8–5.6)

12 (2.3%) (1.0–3.7)

1 (0.2%) (0.0–0.6)

27 (1.9%) (1.2–2.6)

< 0.001

Infections

CI Confidence interval.

P value
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inadequate vaccination recommendations by healthcare
professionals, must be addressed [25, 39].
Interventions involving patient education and continuous training for healthcare professionals are needed to
improve compliance among IBD patients [7, 17, 25, 40],
and standardized vaccination protocols are therefore essential for reducing vaccine-preventable infections and
improving patient quality of life. In this sense, in 2018
the Spanish Ministry of Health, Consumption, and Social
Wellbeing published vaccination recommendations for
patients of all ages at risk of vaccine-preventable diseases, which included specific protocols for IBD [41].
Furthermore, several authors have proposed using online
systems to facilitate coordination between professionals
working at different levels of care [1, 25]. Options include the use of electronic devices, electronic reminders
for both patients and healthcare professionals, and popup checklists. In one study, an automatic computer vaccination reminder system for patients under treatment
with infliximab led to higher uptake rates [25].
The observed low compliance is a public health issue
in the studied health district, and according to the commented recommendations, several actions that could increase compliance have been proposed and are already
being implemented. These actions include continuous
professional development programs for healthcare professionals, online meetings with regional vaccination
managers and implementation of telematics, online and
other systems to improve communication between different levels of care. A connection between ECAP database and hospital software that updates all relevant
information such as vaccines has been required to the
database managers.
Our study has some limitations. As our findings are
based on a retrospective review of data from the ECAP
database, they may be subject to information bias in the
form of incomplete or missing data on vaccinations,
diagnoses, and analysis results. Incomplete records could
be aggravated because of the different databases used in
primary care respect to hospital services, as well as the
impossibility of access to private care databases. For this
reason, and although most of the patients are attended
in the public health services, a uniform database containing data from all the mentioned sources is essential
to obtain more reliable data. Nevertheless, these missing
records would also be found in daily practice, and compliance was determined the same way as it would have
been in clinical practice, so all the ECAP records were
carefully analysed to minimize the risk of information
bias. Because of the difficulty of defining immunosuppression in a cross-sectional study, this study did not include data regarding immunosuppressive medication, so
another limitation is that we were not able to discern between immunosuppressed and non immunosuppressed
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patients. We expect to dispose of this data in further
studies.

Conclusions
Compliance with the guidelines of the recommended
vaccination schedule in patients with IBD is low. Thus,
prevention of immunopreventable diseases or their complications is not maximized in this kind of patients.
Awareness about the need for vaccination in patients
with IBD must also be improved among both patients
and healthcare professionals, as immune responses can
be impaired by the disease itself and the use of immunosuppressive therapy. We propose to unify electronic
health records between primary care and hospital settings by creating efficient communication and warning
systems. Efficiency and safety in clinical practice and
control of pathologies would be maximized if this database also included information from private care and
other relevant instances. It would be interesting to conduct follow-up studies to determine the incidence of
complications in unvaccinated patients that could have
been prevented through vaccination.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-020-08850-y.
Additional file 1. Supplementary table. Cause of compliance by age.
Sanitary district of Lleida (Spain) 2016
Abbreviations
CI: Confidence interval; IBD: Inflammatory bowel disease; Ig: Immunoglobulin;
MMR: Measles, mumps, rubella; PCV13: 13-valent pneumococcal conjugate
vaccine; PPSV23: Pneumococcal polysaccharide vaccine; SD: Standard
deviation
Acknowledgements
We would like to thank Dr. Miquel Buti from the Catalan Health Institute for
his help with the data collection phase, the Digestive and Pharmacy
Departments at Hospital Universitari Arnau de Vilanova and Hospital
Universitari Santa Maria de Lleida for their help with coordinating this study,
primary healthcare practitioners for their work in vaccinate patients with IBD,
and the patients whose data were used for this study.
Authors’ contributions
PE, GM, MO, and EMA contributed to the study concept and research design.
CG selected and reviewed the literature on vaccination in patients with IBD.
JRM and JS participated in the acquisition, analysis, and interpretation of
data. RS, PE, GM, MO, EMA, JRM, CG and JS participated in the writing and
critical review of the manuscript and approved the final version.
Funding
No specific grants from any funding agencies in the public, commercial, or
not-for-profit sectors were received for this study.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Ethics approval and consent to participate
This study was approved by the ethics and clinical research committee at
the Institut d’Investigació IDIAP Jordi Gol under the code P17/226. The study

García-Serrano et al. BMC Public Health

(2020) 20:713

was conducted in accordance with the principles of the Declaration of
Helsinki. Information was obtained from electronic medical records stored in
the centralized ECAP database and was extracted by the Department of
Healthcare Evaluation and Research Management. Accordingly, it was not
necessary to ask participants for their informed consent. The variables in the
ECAP database were processed anonymously and with full confidentiality
guarantees as established by national law and Regulation 2016/679 of the
European Parliament and of the Council on the protection of natural persons
with regard to the processing of personal data and on the free movement
of such data.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Catalan Health Institute (ICS), Primary Care, Lleida, Spain. 2Lleida Institute for
Biomedical Research (IRBLleida), Lleida, Spain. 3Faculty of Nursery and
Physiotherapy, University of Lleida, Lleida, Spain. 4Catalan Agency of Public
Health, Lleida, Spain. 5Cardiovascular Epidemiology Unit, Cardiology
Department, Vall d’Hebron University Hospital, CIBERESP, Lleida, Spain.
6
Research Support Unit Lleida, Fundació Institut Universitari per a la recerca a
l’Atenció Primària de Salut Jordi Gol i Gurina (IDIAPJGol), Lleida, Spain.
7
Faculty of Medicine, University of Lleida, Lleida, Spain. 8Research Group in
Therapies in Primary Care (GRETAPS), Lleida, Spain. 9Metabolic
Physiopathology Group, Department of Experimental Medicine, University of
Lleida-IRBLleida, Lleida, Spain. 10Research Group in Health Education (GREpS),
Department of Nursery and Physiotherapy, University of Lleida, Lleida, Spain.
Received: 14 January 2020 Accepted: 5 May 2020

References
1. Riestra Menéndez S, de Francisco García R, Pérez-Martínez I. Manejo extrahospitalario de la enfermedad inflamatoria intestinal: papel de Atención
Primaria. Med - Programa Form Médica Contin Acreditado. 2012;11(5):293–
300 [cited 2018 Dec 28]. Available from: https://www.sciencedirect.com/
science/article/pii/S0304541212703013.
2. Burisch J, Jess T, Martinato M, Lakatos PL, ECCO -EpiCom. The burden of
inflammatory bowel disease in Europe. J Crohns Colitis. 2013;7(4):322–37
[cited 2019 Oct 15]. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/23395397.
3. Ananthakrishnan AN. Epidemiology and risk factors for IBD. Nat Rev
Gastroenterol Hepatol. 2015;12:205–17.
4. Panaccione R, Underwood FE, Ghosh S, Kaplan GG, Hamidi N, Benchimol EI,
et al. Worldwide incidence and prevalence of inflammatory bowel disease
in the 21st century: a systematic review of population-based studies. Lancet.
2017;390(10114):2769–78. https://doi.org/10.1016/S0140-6736(17)32448-0.
5. Vida Pérez L, Gómez Camacho F, García Sánchez V, Iglesias Flores EM,
Castillo Molina L, Cerezo Ruiz A, et al. Eficacia de la vacuna contra el virus
de la hepatitis B en pacientes con enfermedad inflamatoria intestinal. Med
Clin (Barc). 2009;132(9):331–5 [cited 2018 Dec 28]. Available from: https://
www.sciencedirect.com/science/article/pii/S0025775308001097.
6. Chaparro M, Barreiro-de Acosta M, Benítez JM, Cabriada JL, Casanova MJ,
Ceballos D, et al. EpidemIBD: rationale and design of a large-scale
epidemiological study of inflammatory bowel disease in Spain. Ther Adv
Gastroenterol. 2019;12:1756284819847034. https://doi.org/10.1177/
1756284819847034.
7. Oltra L, Casellas F. Enfermedad inflamatoria intestinal Para enfermería.
Barcelona: Elsevier; 2016. p. 152. Available from: https://www.geteii.com/wpcontent/uploads/2017/10/Monografía-EII-enfermería.pdf.
8. Yazdanpanah Y, Eliakim R, de Ridder L, Tilg H, Moreels T, Magro F, et al.
Second European evidence-based consensus on the prevention, diagnosis
and management of opportunistic infections in inflammatory bowel
disease. J Crohn’s Colitis [Internet]. 2014;8(6):443–68. https://doi.org/10.1016/
j.crohns.2013.12.013.
9. Toruner M, Loftus EV, Harmsen WS, Zinsmeister AR, Orenstein R, Sandborn
WJ, et al. Risk factors for opportunistic infections in patients with
inflammatory bowel disease. Gastroenterology. 2008;134(4):929–36.

Page 7 of 8

10. Hatz C, Commission FA, Society S, Society S. Background document on
immune-mediated inflammatory diseases ( IMID ) module 2 vaccination in
patients with autoimmune inflammatory rheumatic diseases ( AIIRD ); 2017.
11. Keene JK, Lowe DK, Grosfeld JL, Fitzgerald JF, Gonzales-Crussi F.
Disseminated varicella complicating ulcerative colitis. JAMA. 1978;239(1):45–
6. https://doi.org/10.1001/jama.1978.03280280045025.
12. Melmed GY. Vaccination strategies for patients with inflammatory bowel
disease on Immunomodulators and biologics. Inflamm Bowel Dis. 2009;
15(9):1410–6.
13. Klein NC, Go CH-U, Cunha BA. Infections associated with steroid use. Infect
Dis Clin. 2001;15(2):423–32. https://doi.org/10.1016/S0891-5520(05)70154-9.
14. Melmed G, Ippoliti A, Papadakis K, Tran T, Birt J, Lee S. Patients with
inflammatory bowel disease are at risk for vaccine-preventable illnesses. Am
J Gastroenterol. 2006;101(8):1834–40.
15. Campins M, Cossio Y, Martínez X, Borruel N. Vaccination of patients with
inflammatory bowel disease. Practical recommendations. Rev Esp Enferm
Dig. 2013;105(2):93–102.
16. Crawford N, Catto-Smith A, Oliver M, Cameron D, Buttery J. An australian
audit of vaccination status in children and adolescents with inflammatory
bowel disease. BMC Gastroenterol. 2011; Available from: https://
bmcgastroenterol.biomedcentral.com/articles/10.1186/1471-230X-1187#Sec6.
17. Wasan S, Baker S, SkolniK P, Farraye F. A practical guide to vaccinating the
inflammatory bowel disease patient. Am J Gastroenterol. 2010;105(6):1231–8.
18. Salleras L, Arrazola P, Bayas J, Campins M, Castrodeza J, Domínguez A, et al.
Calendario de vacunaciones sistemáticas del adulto y recomendaciones de
vacunación Para los adultos que presentan determinadas condiciones
médicas, exposiciones, conductas de riesgo o situaciones especiales.
Consenso 2014 Med Prev XX No Espec Consenso Vacunas. 2014;15(1)
Available from: http://sempsph.com/images/stories/recursos/pdf/Consenso
sobre.Vacunas2014/capítulos1a10.pdf.
19. Agència de salut pública de la Generalitat de Catalunya. Manual de
vacunacions de Catalunya; 2018. p. 384. Available from: http://salutpublica.
gencat.cat/web/.content/minisite/aspcat/promocio_salut/vacunacions/
00manual_de_vacunacions/Manual-de-vacunacions.pdf.
20. Carrera E, Manzano R, Garrido E. Efficacy of the vaccination in inflammatory
bowel disease. World J Gastroenterol. 2013;19(9):1349–53.
21. Cekic C, Aslan F, Krc A, Gümüs ZZ, Arabul M, Yüksel ES, et al. Evaluation of
factors associated with response to hepatitis B vaccination in patients with
inflammatory bowel disease. Medicine (Baltimore). 2015;94(22):e940
Available from: https://www.ncbi.nlm.nih.gov/pubmed/26039133.
22. Mamula P, Markowitz JE, Piccoli DA, Klimov A, Cohen L, Baldassano RN.
Immune response to influenza vaccine in pediatric patients with
inflammatory bowel disease. Clin Gastroenterol Hepatol. 2007;5(7):851–6.
23. Marín AC, Gisbert JP, Chaparro M. Immunogenicity and mechanisms
impairing the response to vaccines in inflammatory bowel disease. World J
Gastroenterol. 2015;21(40):11273–81.
24. Fiorino G, Peyrin-Biroulet L, Naccarato P, Szabò H, Sociale OR, Vetrano S,
et al. Effects of immunosuppression on immune response to pneumococcal
vaccine in inflammatory bowel disease: a prospective study. Inflamm Bowel
Dis. 2012;18(6):1042–7. https://doi.org/10.1002/ibd.21800.
25. Gurvits GE. Lax prophylaxis: vaccinating the inflammatory bowel disease
patient. Dig Dis Sci. 2018;63(1):4–6.
26. Departament de Salut. Generalitat de Catalunya. Calendari de vacunacions
sistemàtiques. 2016. Available from: http://hdl.handle.net/11351/3104.
27. Campins M, Martínez X, Cossio Y. Protocolo de vacunación de pacientes
con enfermedad inflamatoria intestinal. 2012 [cited 2019 Nov 14]. Available
from: http://www.sempsph.com/sempsph/index.php.
28. Bernal I, Domènech E, García-Planella E, Cabré E, Gassull MA. Infecciones
oportunistas en pacientes con enfermedad inflamatoria intestinal bajo
tratamiento inmunosupresor. Gastroenterol Hepatol. 2003;26(1):19–22 [cited
2018 Dec 28]. Available from: https://www.sciencedirect.com/science/article/
pii/S0210570503703355.
29. Puig L, Ruiz de Morales JG, Dauden E, Al E. La prevalencia de Diez
enfermedades inflamatorias inmunomediadas (IMID) en España. Rev Esp
Salud Pública. 2019;93(25 de marzo):e201903013.
30. Berel D, Dezfoli S, Feldman EJ, Thepyasuwan N, Horton HA, Ippoliti A, et al.
Combined immunosuppression impairs immunogenicity to tetanus and
pertussis vaccination among patients with inflammatory bowel disease.
Inflamm Bowel Dis. 2015;21(8):1754–60.

García-Serrano et al. BMC Public Health

(2020) 20:713

31. Agència de Qualitat i Avaluació Sanitàries de Catalunya. Observatori del
sistema de salut de Catalunya. Central de Resultats. Àmbit d’atenció
primària. Dades 2017; 2018. [cited 2019 Oct 24]. Available from: http://
observatorisalut.gencat.cat.
32. García A, Fernández M, Aristegui J, Moreno D, Redondo E, Jimeno I et al.
Documento de actualización y reflexión sobre la vacunación antigripal en
España. [Internet]. 2018 [cited 2019 Oct 24]. Available from: https://
vacunasaep.org/documentos/documento-actualizacion-y-reflexion-sobrevacunacion-antigripal.
33. Ochoa Gondar O, Vila Córcoles Á, de Diego C, Satué E, Vila Rovira A, Aragón
M. Vacunación antineumocócica en adultos de Catalu˜na: coberturas y
Grado de adecuación a distintas guías de recomendaciones. Aten Primaria.
2018;50:553–9.
34. González-Escalada A, García-García L, Viguera-Ester P, Marín-García P, García
J, Gil-De-Miguel A, et al. Seroprevalence of antibodies against measles,
rubella, mumps, varicella-zoster, and B. pertussis in young adults of Madrid,
Spain. Hum Vaccin Immunother. 2013;9(9):1918–25.
35. Zabana Y, Rodríguez L, Lobatón T, Gordillo J, Montserrat A, Mena R, et al.
Relevant infections in inflammatory bowel disease, and their relationship
with immunosuppressive therapy and their effects on disease mortality. J
Crohns Colitis. 2019; Available from: https://academic.oup.com/ecco-jcc/
advance-article/doi/10.1093/ecco-jcc/jjz013/5298189.
36. Altunöz ME, Şenateş E, Yeşil A, Çalhan T, Övünç AOK. Patients with
inflammatory bowel disease have a lower response rate to HBV vaccination
compared to controls. Dig Dis Sci. 2012;57(4):1039–44.
37. DiMatteo MR, Haskard KB, Williams SL. Health beliefs, disease severity, and
patient adherence: a meta-analysis. Med Care. 2007;45(6):521–8.
38. Wasan SK, Coukos JA, Farraye FA. Vaccinating the inflammatory bowel
disease patient: deficiencies in gastroenterologists knowledge. Inflamm
Bowel Dis. 2011;17(12):2536–40. https://doi.org/10.1002/ibd.21667.
39. Yamamoto-Furusho JK, Sarmiento-Aguilar A, Parra-Holguín NN, BozadaGutiérrez KE. Evaluación del esquema de vacunación y cuidados con
relación al seguimiento y tratamiento de los pacientes con enfermedad
inflamatoria intestinal. Rev Gastroenterol Mex. 2018;84(1):11–7. https://doi.
org/10.1016/j.rgmx.2018.02.003.
40. Viget N, Vernier-Massouille G, Salmon-Ceron D, Yazdanpanah Y, Colombel JF. Opportunistic infections in patients with inflammatory bowel disease:
prevention and diagnosis. Gut. 2008;57(4):549–58 Available from: http://gut.
bmj.com/content/57/4/549.abstract.
41. Limia A, Pérez JJ, Navarro JA, Urbiztondo LC, Borràs EAJ. Vacunación en
grupos de riesgo de todas las edades y en determinadas situaciones; 2018.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

