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Introduction
The widespread use of immunosuppressants and 
biologics has dramatically improved the course 
of inflammatory bowel disease (IBD).1 However, 
these therapies expose patients to side effects, 
notably an increased risk of severe and oppor-
tunistic infections.2,3 Infection-related hospitali-
zations are associated with increased mortality in 
patients with IBD.4 This risk is limited by vac-
cination for preventable diseases and respect of 
contraindications.5–7 The European Crohn’s and 
Colitis Organisation (ECCO) published vacci-
nation guidelines in 2021.8 As recommended in 

the general population, patients with IBD have 
to be vaccinated against tetanus, diphtheria, 
poliomyelitis, pertussis, and meningococcus C. 
When receiving immunomodulators they should 
also be vaccinated against the hepatitis B virus, 
varicella zoster virus (with vaccination com-
pleted at least 3 weeks prior to initiation of 
immunomodulators), influenza (annual vaccina-
tion), and pneumococcus [13-valent pneumo-
coccal conjugate vaccine (PCV13) followed by 
23-valent pneumococcal polysaccharide vaccine 
(PPSV23) 8 weeks later, then PPSV23 5 years 
after the first dose].
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Abstract
Introduction: Patients treated with biologics for inflammatory bowel disease (IBD) have an 
increased risk of severe infections. Real-life vaccination coverage in this population remains 
low despite international vaccination guidelines. The aim of this study was to evaluate the 
impact of a dedicated vaccination visit on vaccination coverage.
Methods: A dedicated vaccination visit was offered to all patients admitted for an infusion of 
a biologic in a tertiary IBD center during a 4-week period. At baseline, vaccination status was 
collected. Patients received specific information on recommended vaccinations. Perceived 
utility of both vaccination and the dedicated visit were assessed by visual analogue scale (VAS). 
Vaccination coverage was reassessed 6 months later by phone call.
Results: Among the 207 patients analyzed (1 patient declined), rates of vaccination at baseline 
and 6 months later against diphtheria were 52.7% and 68.6% (p < 0.001), tetanus 55.1% 
and 70% (p < 0.001), poliomyelitis 51.7% and 68.6% (p < 0.001), pertussis 33.3% and 51.2% 
(p < 0.001), hepatitis B virus (HBV) 61.4% and 66.7% (p < 0.01), pneumococcus 15.5% and 
42.0% (p < 0.001), influenza 29.5% and 36.2% (p < 0.01), and meningococcus C 11.6% and 
13.0% (p = 0.083), respectively. A quarter of the patients declined at least one recommended 
vaccination after the visit. The main reason for this refusal was distrust toward one or more 
vaccines.
Conclusion: A single visit dedicated to vaccination significantly increases rates of vaccination 
in patients with IBD treated with biologics.
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Despite a well-known increased infectious risk 
and clear guidelines about vaccination, real-life 
studies have reported low vaccination rates in 
IBD populations.9–12 The main identified patients’ 
barriers are concerns about vaccine side effects 
and forgetfulness.13 Poor involvement of gastro-
enterologists in prevention leads to lack of infor-
mation for patients, which maintains patients’ 
distrust.14–16 Poor knowledge about vaccination 
and lack of time have been shown to represent the 
most relevant limits for gastroenterologists’ 
involvement in this process.17,18 However, patient 
surveys found that incentive from their physician 
plays a key role in their motivation to get 
vaccinated.19

The present study aimed to evaluate the impact 
of a single medical visit dedicated to vaccination 
on vaccination coverage of patients with IBD 
receiving intravenous biologics. Main patient-
reported barriers for vaccination and their per-
ceived utility of the visit and vaccination were also 
assessed.

Methods

Study design
This prospective interventional study was con-
ducted in the IBD center of the Bordeaux 
University Hospital, a tertiary care medical 
center. Patients were informed by a phone call 2 
days before their visit that a medical visit dedi-
cated to vaccination would be offered on the day 
of infusion. In the event of acceptance, they were 
asked to bring their vaccination records to the 
visit. Vaccinations were registered at baseline and 
6 months later.

Ethical considerations
The study was conducted in accordance with the 
principles of good clinical practice and the 
Declaration of Helsinki at all times. The use of all 
the data collected is in accordance with the modi-
fied French Data Protection Act of 06/01/1998 
and the General Data Protection Regulation 
(GDPR). Written, informed consent was obtained 
from each patient included in the study. The 
study design was approved by the local 
Institutional Review Board, and the intervention 
considered at minimal risk to human subjects 
(Reference CE-GP-2021-26). The reporting of 
this study conforms to the STROBE statement.20 

The STROBE checklist is available in supple-
mentary material.

Study population
All IBD adults hospitalized in the IBD infusion 
day unit between 24 September and 19 October 
2018 were consecutively screened for participa-
tion when they were admitted to the outpatient 
clinic. Diagnosis of Crohn’s disease, ulcerative 
colitis, and indeterminate colitis were in accord-
ance with the latest ECCO guidelines.21 Exclusion 
criteria were unwillingness or inability to give 
informed consent.

Dedicated vaccination visit
Dedicated vaccination visits were carried out by a 
general practitioner fellow (L.G.). He had 
received training in vaccination, including safety 
data, during his med school education. 
Concerning IBD-specific matters, he was trained 
by the IBD specialists of our unit. The scheduled 
duration of the visit was 30 minutes. Each visit 
was individual and always began with the evalua-
tion of patients’ perceived utility of vaccination by 
visual analogue scale (VAS – from 0 to 10) and 
their knowledge of their own vaccination cover-
age. Their documents recording previous vacci-
nations were checked: status was recorded on the 
basis of certificates of vaccination if available or of 
any other document related to their vaccination 
coverage; when missing, the information was 
searched in the patient’s medical record in our 
center or established through declaration. When 
vaccination status was uncertain or unknown, 
patients were considered as non-vaccinated. 
Information on vaccine types was given: contrain-
dications to live-attenuated vaccines were 
explained and medical guidelines on recombinant 
vaccines for patients with IBD were given, 
together with a short explanation on each patho-
gen (transmission mode, symptoms, and poten-
tial complications). Patients were invited to ask 
questions about vaccination. For patients who 
wanted to update their vaccination status, vacci-
nations were offered the same day or by a pre-
scription (allowing the patients to be vaccinated 
by their GP, nurse, or pharmacist). The reasons 
behind refusal for those patients who still refused 
vaccination after the visit were recorded. Finally, 
patients were asked to evaluate their perceived 
utility of the visit. A summary letter with vaccina-
tion guidelines and safety data intended for their 
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general practitioner was given to the patients at 
the end of the visit.

All the patients who had given their informed 
consent were called 6 months later to collect their 
new vaccination status. In absence of a response 
after five calls, patients were considered as lost to 
follow-up and non-responders (no vaccination 
update). All the patients that had the inclusion 
visit were included in the final analysis.

Data collection
At baseline, the following characteristics of 
patients were recorded: age, gender, type of IBD, 
current and previous IBD therapies (immunosup-
pressants, biologics), and comorbidities according 
to the Charlson classification.22 Vaccination 
against the following diseases were collected: 
diphtheria, tetanus, poliomyelitis, pertussis, hepa-
titis B virus, meningococcus C, pneumococcus, 
influenza, measles, mumps, rubella, and yellow 
fever. Adequate vaccination status corresponded 
to patients who had received all recommended 
vaccinations based on French and ECCO guide-
lines.23,24 The vaccination refusal reasons were 
collected during the visit. Patients’ perceived util-
ity of the dedicated visit and utility of vaccination 
were evaluated with a visual scale from 0 (useless) 
to 10 (essential) (Supplementary Figures 1 and 2).

Primary and secondary objectives
The primary objective was to compare rates of 
vaccination against diphtheria, tetanus, poliomy-
elitis, pertussis, hepatitis B virus, meningococcus 
C, pneumococcus, and influenza at baseline and 
at 6 months. Secondary objectives were to evalu-
ate the patients’ perceived utility of vaccination 
and the dedicated visit, to collect vaccination 
refusal reasons and to identify factors associated 
with updating at least one vaccination at 6 
months.

Statistical analysis
Categorical variables were indicated as propor-
tions and percentages and comparison was drawn 
by a McNemar’s test. Continuous variables were 
reported as medians and ranges. Two-sided sta-
tistical tests were used for all analyses and a p 
value <0.05 was considered significant. The 
identification of factors associated with updating 

at least one vaccination was performed by bivari-
ate Cox proportional hazards models. Parameters 
with a p-value less than 0.1 in bivariate analyses 
were introduced into a logistic regression model. 
Results are expressed as odds ratio (OR) with 
95% confidence intervals (CIs). The statistical 
analyses were performed with the PSPP software 
(version 1.4.1).

Results

Patient characteristics
Among the 208 IBD adults admitted in the infu-
sion day unit during the study period, 207 patients 
agreed to have a dedicated vaccination visit, 
including 43 who were considered as lost to fol-
low-up (including eight refusing the call at 6 
months). The flowchart is presented in Figure 1. 
Their main characteristics are presented in Table 1. 
To summarize, the median age of the patients 
was 40 years, and 105 were women (50.7%). The 
most prescribed treatment was infliximab (187 
patients; 87.4%). Sixty-five patients (36.2%) 
were treated with combotherapy (55 with thiopu-
rines and 10 with methotrexate). The median 
duration of the current treatment was 4 years 
[interquartile range (IQR): 2–7].

Dedicated vaccination visit
Seventy-three (35.3%) patients knew their vacci-
nation status at baseline and 108 brought their 
vaccination certificate (52.2%). Rates of live-
attenuated and recombinant vaccinations at base-
line are presented in Table 2 and Figure 2, 
respectively. Only six patients had an adequate 
vaccination status at the baseline against diphthe-
ria, tetanus, poliomyelitis, pertussis, hepatitis B 
virus (HBV), pneumococcus, and influenza. 
When asked about the perceived utility of vacci-
nation on VAS, 37 (17.9%) did not answer; the 
mean value was 7.42 (1–10).

At the end of the visit, 42 patients (20.2%) still 
declined at least one recommended vaccination. 
Only five (2.4%) of them declined all vaccines. 
The main reasons given to decline to be vacci-
nated were as follows: ‘these vaccinations aren’t 
mandatory’ (six patients); ‘I never get sick’ (two 
patients); ‘I have needle phobia’ (two patients); 
and ‘I don’t see any benefit of prevention’ (two 
patients).
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The influenza and hepatitis B vaccines were 
refused by 31 (15%) and 19 (9.2%) patients, 
respectively. The most cited reasons to refuse 
vaccination against influenza were ‘a fear to get 
sick after vaccination’ (12 patients) and ‘the use 
of protective measures or homeopathic vaccina-
tion’ (6 patients). Regarding hepatitis B, seven 
patients feared contracting multiple sclerosis with 
the vaccination and five did not feel at risk of sex-
ually transmitted infections.

The mean given value to the perceived utility of 
the dedicated vaccination visit was 8.7 (1–10). 
Only six (2.9%) patients preferred not to answer.

Vaccination coverage at 6 months
A significant increase of all vaccination rates at 6 
months was observed, except for meningococcus 
C. Results are presented in Figure 2. Among 
unvaccinated patients against diphtheria, 33 
(33.7%) were vaccinated at 6 months. Among 
unvaccinated patients against tetanus, 32 (34.4%) 
were vaccinated at 6 months. Among unvacci-
nated patients against poliomyelitis, 35 (35%) 
were vaccinated at 6 months. Among unvacci-
nated patients against pertussis, 37 (26.8%) were 
vaccinated at 6 months. Among unvaccinated 
patients against the hepatitis B virus, 11 (13.8%) 

were vaccinated at 6 months. Among unvacci-
nated patients against pneumococcus, 55 (31.4%) 
were vaccinated at 6 months. Among unvacci-
nated patients against influenza, 14 (7.5%) were 
vaccinated at 6 months. Among unvaccinated 
patients against meningococcus C, three (1.6%) 
were vaccinated at 6 months.

Two patients had only received partial vaccina-
tion against pneumococcus due to an unavailabil-
ity of the 23-valent pneumococcal vaccine. No 
post-vaccinal reaction was observed. The non-
vaccination reasons at 6 months of patients who 
had not expressed their opposition to update their 
vaccination status at the initial visit were col-
lected: the main reason was either being too busy 
or an oversight in 37.7% (46/122 patients); two 
(1.2%) patients declared that their general practi-
tioner was unwilling to vaccinate them under 
immunosuppressants.

Eighty-eight patients had updated at least one 
vaccination at 6 months (42.5%). In univariate 
analysis, the following factors were associated 
with updating at least one vaccination: a previous 
history of intestinal resection, a previous treat-
ment with vedolizumab or methotrexate, a mean 
disease duration above 6 years, having brought a 
vaccination certificate to the visit, and a perceived 

Figure 1. Flowchart.
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utility of vaccination of 10. Skin associated mani-
festations were negatively associated with updat-
ing vaccination. A mean disease duration of more 
than 6 years and having brought a vaccination 
certificate to the initial visit were the only two fac-
tors significantly associated with multivariate 
analysis (Table 3).

Discussion
In this single-center interventional study, we 
found that a single dedicated visit increases vacci-
nation rates against nearly all agents. This study 
also confirms, in real life, the poor vaccination 
coverage of IBD patients receiving immunomodu-
lators. Our results show that rates of vaccination 
against diphtheria, tetanus, poliomyelitis, and per-
tussis are low, even if mandatory in France.24 The 
present results are in accordance with the 50.5% 
rate of vaccination coverage against diphtheria, 
tetanus, and poliomyelitis in the French adult 
general population.25 Our results for influenza 
vaccination coverage (36.2% at the end of the 
study) are slightly better than the usual rate 
observed in France for patients at risk (between 
16% and 29% depending on conditions in 
2015/2016).26 The improvement of those low 
rates illustrates that patients lack information 
about vaccination even if they are treated with bio-
logics for several years, which seems to justify the 
need for educational approaches (also confirmed 
by the high perceived utility of vaccination). Other 
encouraging strategies were tested to increase vac-
cination coverage of patients with IBD:27 Reich 
et al.28 have reported a significant increase of influ-
enza and pneumococcal vaccinations after giving a 
written educational form to patients; Parker et al.29 
underlined the interest of a simple questionnaire 
allowing an update of vaccines; Christensen et al.14 
have shown that systematic information (oral and 
written) to health care professionals improves 
patients’ adherence to vaccination guidelines; 
Fleurier et  al.30 obtained similar results for chil-
dren with IBD after giving a written educational 
form to them, their parents and general practi-
tioner; and finally an ambitious educational pro-
gram strategy by an IBD nurse has also shown 
benefits.31 All these results thus suggest the need 
for educational interventions to consider improv-
ing vaccination coverage and the importance of 
the involvement of caregivers in this process.

However, a quarter of the patients still refused at 
least one recommended vaccination after the 

Table 1. Patients’ characteristics.

Patients (n = 207)

Median age (years, IQR) 40 (28–54)

Gender, n (%)

 Female 105 (50.7)

 Male 102 (49.3)

Mean disease duration (years, IQR) 10 (6–18)

IBD, n (%)

 Crohn’s disease 144 (69.6)

 Ulcerative colitis 60 (29.0)

 Indeterminate colitis 3 (1.5)

Extra intestinal manifestation, n (%)

 Arthritis 16 (7.7)

 Skin disease 4 (1.9)

 Uveitis 1 (0.5)

 Primary sclerosing cholangitis 6 (2.9)

Mean number of comorbidities according to 
Charlson classification (IQR)

0.79 (0–1)

Current therapeutic line, n (%)

 Infliximab 181 (87.4)

 Adalimumab 4 (1.9)

 Vedolizumab 22 (10.6)

Previous treatment for IBD

 Thiopurine monotherapy 112 (54.1)

 Methotrexate monotherapy 35 (16.9)

 Cyclosporin 4 (1.9)

 Infliximab 34 (16.4)

 Adalimumab 37 (17.9)

 Golimumab 10 (4.8)

 Certolizumab pegol 1 (0.5)

 Ustekinumab 3 (1.4)

 Vedolizumab 4 (1.9)

Previous history of intestinal resection, n (%) 44 (21.3)

IBD, inflammatory bowel diseases; IQR, interquartile range.
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visit. We hypothesize that adherence might 
increase if regular information about the impor-
tance of vaccination is given by all the health care 
providers of the patient (nurse, gastroenterolo-
gist, and general practitioner). As recommended 
by the recently published ECCO guidelines, this 
strategy should start before initiation of treat-
ment.8 To give a summary letter with vaccination 
guidelines could be a first step, as we proposed in 
this work.

Our results for vaccination against Hepatitis B 
virus are low in the context of biological therapy 

(61.4% at inclusion). There are multiple explana-
tions for this result. First, the result might be 
underestimated as it was partially based on a 
declarative self-questionnaire. Indeed, we did not 
have the serological results for the whole cohort 
as some of the patients had started their biological 
therapy in other medical centers. The second 
explanation resides in the 9.2% of patients who 
still refused to be vaccinated against HBV despite 
medical advice and recommendations. Finally, 
this result is in accordance with previously pub-
lished data: 52% in the pediatric study by Fleurier 
et  al.,30 45% in the Danish cohort reported by 
Christensen et  al.,14 and 53% of the Belgian 
cohort described by Coenen et al.31

Our study has several limitations. First, declara-
tive self-questionnaires are exposed to response 
bias. It explains that the number of patients 
updating their vaccine against tetanus, diphthe-
ria, and pertussis may differ while there is only 
one available compound containing all these vac-
cines. We have tried to minimize it using medical 
records and certificates of vaccination if they were 
available. Second, we had no control group of 

Table 2. Live-attenuated vaccination coverage.

Patients (n = 164)

Measles, n (%) 119 (57.5)

Mumps, n (%) 120 (58)

Rubella, n (%) 123 (59.4)

Yellow fever, n (%) 22 (10.6)

Figure 2. Vaccination coverage evolution at 6 months.
Vaccination coverage varied from 52.7% to 68.6% against diphtheria (p < 0.001); 55.1% to 70% against tetanus (p < 0.001); 
51.7% to 68.6% against poliomyelitis (p < 0.001), 33.3% to 51.2% against pertussis (p < 0.001), 61.4% to 66.7% against 
hepatitis B virus (p < 0.01), 15.5% to 42.0% against pneumococcus (p < 0.001), 29.5% to 36.2% against influenza (p < 0.01), 
and 11.6% to 13% against meningococcus C (p = 0.083).
D, diphtheria; HBV, hepatitis B virus; I, influenza; IPV, inactivated poliomyelitis vaccine; M, meningococcus C; P, pertussis; 
PC, pneumococcus; T, tetanus.
*p < 0.001; **p < 0.01.
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patients receiving no educational visit. However, 
we considered the odds of increased vaccination 
coverage without intervention as very low as our 
patients were diagnosed many years ago. Third, 
our results are poor for meningococcus C and do 
not include data on papilloma virus, measles, 
mumps, rubella, yellow fever, and varicella zoster 
vaccinations. Coverage evolution of live-attenu-
ated vaccines (Measles, Mumps, Rubella, Yellow 
fever, Varicella Zoster) was not studied as their 
use is contraindicated under immunosuppressive 
treatment. Vaccination against papilloma virus is 
offered in France to boys and girls aged from 11 
to 14 years old (with a possibility to get vacci-
nated from 15 to 19 if not) and until 26 years old 
for men having sex with men.32 It represents six 
patients in our cohort. Regarding meningococcus 
C vaccination in France, administering a single 
dose is recommended at 12–24 months of life 
(with a possibility to get vaccinated until 24 years 
old if it was not done before). That explains in 
part the weak increase of meningococcus C vac-
cination coverage that we found.

We acknowledge that the generalization of our 
results might be limited by the evaluation of a 
wide range of vaccines. The reasons behind vac-
cination refusal may vary depending on the type 
of vaccine (single versus multiple doses, yearly or 

10-yearly booster). However, there are common 
brakes for vaccination which can be partially but 
efficiently lifted with a single dedicated visit. 
Finally, our study only lasted 6 months. Despite 
this short follow-up, we proved that a single inter-
vention has a rapid effect on vaccination 
coverage.

A survey by the American College of 
Gastroenterology found that most gastroenterol-
ogists would prefer that the responsibility of vac-
cination of patients with IBD be borne by general 
practitioners.17 However, these results contrast 
with a recent survey of non-IBD expert gastroen-
terologists and general practitioners (with less 
than 10% of patients with IBD)33 showing that 
the majority of them agreed that both should be 
responsible for prescribing; however, only 30% of 
primary care physicians felt comfortable with the 
topic of vaccination of patients with IBD, in 
another published survey.34 This emphasizes the 
key role that both gastroenterologists and practi-
tioners should play in their patients’ vaccination 
but also that therapeutic education and involve-
ment of paramedical staff – as IBD nurses – can 
become levers to improve vaccination coverage. 
In order to reach this goal, IBD experts have a key 
role to play by disseminating the vaccination 
guidelines to their colleagues (gastroenterologists 

Table 3. Factors associated with updating at least one vaccination.

Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Previous methotrexate treatment 2.72
(1.28–5.76)

0.008  

Previous vedolizumab treatment 12.7
(0.68–240)

0.019  

Skin-associated manifestation 0.145
(0.007–2.73)

0.082  

Previous history of intestinal resection 1.86
(0.95–3.63)

0.069  

Vaccination certificate brought at the visit 1.70
(0.98–2.94)

0.059 7.552
(3.64–15.63)

<0.001

Mean disease duration >6 years 2.19
(1.13–4.26)

0.019 3.019
(1.33–6.87)

0.009

Patients’ perceived utility of vaccination of 10 2.03
(1.03–3.97)

0.038 1.434
(0.67–3.07)

0.354

CI, confidence interval; OR, odds ratio.
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and general practitioners), paramedical staff, stu-
dents, and patients.

To conclude, our study was conducted before the 
COVID-19 pandemic and it would be interesting 
in the future to assess if vaccination adherence 
has changed in this cohort of patients since this 
unprecedented health episode. Concerning 
SARS-Cov-2 vaccination, recent guidelines from 
the International Organization for the Study of 
Inflammatory Bowel Disease (IOIBD) stated that 
every patient with IBD should be vaccinated irre-
spective of their treatment status (absence, immu-
nosuppressants, biologics, induction/
maintenance).35 Data from an international sur-
vey showed that COVID-19 vaccine acceptance 
was high with 71.5% of patients willing to be vac-
cinated among patients with IBD if it were proven 
safe and effective.36 This potential vaccination 
coverage is similar to our vaccination rates against 
tetanus, diphtheria, poliomyelitis, and hepatitis 
B. Yet, reasons of hesitancy may vary. Indeed, an 
American and an Italian survey showed that the 
main concerns of patients were safety and a fear 
of side effects.37,38

Conclusion
Real-life vaccination coverage of patients with 
IBD under biotherapy is low despite clear guide-
lines. The main patient-reported reasons for poor 
vaccination adherence are fear of side effects and 
forgetfulness. A single 30-minute medical visit 
dedicated to vaccination can effectively increase 
vaccination rates.

Author contributions
Guillaume Le Cosquer: Conceptualization; 
Formal analysis; Validation; Writing – original 
draft; Writing – review & editing.

Lionel Grangeon: Conceptualization; Data 
curation; Validation; Writing – review & editing.

Pauline Rivière: Validation; Writing – review & 
editing.

Arthur Berger: Validation; Writing – review & 
editing.

Frank Zerbib: Validation; Writing – review & 
editing.

David Laharie: Validation; Writing – review & 
editing.

Florian Poullenot: Supervision; Validation; 
Writing – review & editing.

Conflict of interest statement
The authors declared the following potential con-
flicts of interest with respect to the research, 
authorship, and/or publication of this article: 
G.L.C. and L.G. have no conflict of interest. P.R. 
declares consultancy fees from Amgen and 
Janssen. A.B. has no conflict of interest. F.Z. 
speaker for Janssen. D.L. declares counseling, 
boards or transport fees from AbbVie, Biogaran, 
Biogen, Celltrion, Ferring, Fresenius-Kabi, 
Janssen, MSD, Novartis, Pfizer, Roche, Sandoz, 
Takeda, Theradiag, and Tillots-Pharma. F.P. 
declares fees from AbbVie, MSD, Takeda, 
Ferring, Janssen, and Pfizer.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

ORCID iD
Guillaume Le Cosquer  https://orcid.org/0000- 
0001-8416-5432

Data availability statement
The data that support the findings of this study 
are available from the corresponding author upon 
reasonable request.

Supplemental material
Supplemental material for this article is available 
online.

References
 1. Annese V, Duricova D, Gower-Rousseau C, et al. 

Impact of new treatments on hospitalisation, 
surgery, infection, and mortality in IBD: a focus 
paper by the epidemiology committee of ECCO. 
J Crohns Colitis 2016; 10: 216–225.

 2. D’Haens G. Risks and benefits of biologic 
therapy for inflammatory bowel diseases. Gut 
2007; 56: 725–732.

 3. Dave M, Purohit T, Razonable R, et al. 
Opportunistic infections due to inflammatory 
bowel disease therapy. Inflamm Bowel Dis 2014; 
20: 196–212.

 4. Ananthakrishnan AN, Donaldson T, Lasch 
K, et al. Management of inflammatory bowel 

https://journals.sagepub.com/home/tag
https://orcid.org/0000-0001-8416-5432
https://orcid.org/0000-0001-8416-5432


G Le Cosquer, L Grangeon et al.

journals.sagepub.com/home/tag 9

disease in the elderly patient: challenges and 
opportunities. Inflamm Bowel Dis 2017; 23: 
882–893.

 5. Chaudrey K, Salvaggio M, Ahmed A, et al. 
Updates in vaccination: recommendations for 
adult inflammatory bowel disease patients. World 
J Gastroenterol 2015; 21: 3184–3196.

 6. Mill J and Lawrance IC. Preventing infective 
complications in inflammatory bowel disease. 
World J Gastroenterol 2014; 20: 9691–9698.

 7. Vinsard DG, Wakefield D, Vaziri H, et al. 
Vaccine-preventable diseases in hospitalized 
patients with inflammatory bowel disease: a 
nationwide cohort analysis. Inflamm Bowel Dis 
2019; 25: 1966–1973.

 8. Kucharzik T, Ellul P, Greuter T, et al. ECCO 
guidelines on the prevention, diagnosis, and 
management of infections in inflammatory bowel 
disease. J Crohns Colitis 2021; 15: 879–913.

 9. Melmed GY, Ippoliti AF, Papadakis KA, et al. 
Patients with inflammatory bowel disease are 
at risk for vaccine-preventable illnesses. Am J 
Gastroenterol 2006; 101: 1834–1840.

 10. Wilckens V, Kannengiesser K, Hoxhold K, et al. 
The immunization status of patients with IBD 
is alarmingly poor before the introduction of 
specific guidelines. Scand J Gastroenterol 2011; 
46: 855–861.

 11. Narula N, Dhillon AS, Chauhan U, et al. 
An audit of influenza vaccination status in 
adults with inflammatory bowel disease. Can J 
Gastroenterol 2012; 26: 593–596.

 12. Al-Omar HA, Sherif HM and Mayet AY. 
Vaccination status of patients using anti-TNF 
therapy and the physicians’ behavior shaping the 
phenomenon: mixed-methods approach. PLoS 
ONE 2019; 14: e0223594.

 13. Sitte J, Frentiu E, Baumann C, et al. Vaccination 
for influenza and pneumococcus in patients with 
gastrointestinal cancer or inflammatory bowel 
disease: a prospective cohort study of methods 
for improving coverage. Aliment Pharmacol Ther 
2019; 49: 84–90.

 14. Christensen KR, Steenholdt C, Buhl SS, 
et al. Systematic information to health-care 
professionals about vaccination guidelines 
improves adherence in patients with inflammatory 
bowel disease in anti-TNFα therapy. Am J 
Gastroenterol 2015; 110: 1526–1532.

 15. Malhi G, Rumman A, Thanabalan R, et al. 
Vaccination in inflammatory bowel disease 
patients: attitudes, knowledge, and uptake.  
J Crohns Colitis 2015; 9: 439–444.

 16. Yeung JH, Goodman KJ and Fedorak RN. 
Inadequate knowledge of immunization 
guidelines: a missed opportunity for preventing 
infection in immunocompromised IBD patients. 
Inflamm Bowel Dis 2012; 18: 34–40.

 17. Wasan SK, Coukos JA and Farraye FA. 
Vaccinating the inflammatory bowel disease 
patient: deficiencies in gastroenterologists 
knowledge. Inflamm Bowel Dis 2011; 17:  
2536–2540.

 18. Macaluso FS, Mazzola G, Ventimiglia M, 
et al. Physicians’ knowledge and application 
of immunization strategies in patients with 
inflammatory bowel disease: a survey of the 
Italian group for the study of inflammatory bowel 
disease. Digestion 2020; 101: 433–440.

 19. Wasan SK, Calderwood AH, Long MD, et al. 
Immunization rates and vaccine beliefs among 
patients with inflammatory bowel disease: an 
opportunity for improvement. Inflamm Bowel Dis 
2014; 20: 246–250.

 20. von Elm E, Altman DG, Egger M, et al. The 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. 
Lancet 2007; 370: 1453–1457.

 21. 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. J Crohns 
Colitis 2019; 13: 144–164.

 22. Charlson ME, Pompei P, Ales KL, et al. A new 
method of classifying prognostic comorbidity in 
longitudinal studies: development and validation. 
J Chronic Dis 1987; 40: 373–383.

 23. Rahier JF, Magro F, Abreu C, et al. Second 
European evidence-based consensus on the 
prevention, diagnosis and management of 
opportunistic infections in inflammatory bowel 
disease. J Crohns Colitis 2014; 8: 443–468.

 24. Haut Conseil de la Santé Publique (HCSP). 
Vaccinations des personnes immunodéprimées 
ou aspléniques. Recommandations, https://
www.hcsp.fr/explore.cgi/avisrapportsdomaine?cl
efr=504

 25. Santé Publique France (ANSP). Données 
de couverture vaccinale diphtérie-tétanos, 
poliomyélite, coqueluche par groupe d’âge 
Epidemiological Bulletin Measles. Monitoring 
Data, 24 November 2020, https://www.
santepubliquefrance.fr/determinants-de-sante/
vaccination/donnees-de-couverture-vaccinale-
diphterie-tetanos-poliomyelite-coqueluche-par-
groupe-d-age

https://journals.sagepub.com/home/tag
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=504
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=504
https://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=504
https://www.santepubliquefrance.fr/determinants-de-sante/vaccination/donnees-de-couverture-vaccinale-diphterie-tetanos-poliomyelite-coqueluche-par-groupe-d-age
https://www.santepubliquefrance.fr/determinants-de-sante/vaccination/donnees-de-couverture-vaccinale-diphterie-tetanos-poliomyelite-coqueluche-par-groupe-d-age
https://www.santepubliquefrance.fr/determinants-de-sante/vaccination/donnees-de-couverture-vaccinale-diphterie-tetanos-poliomyelite-coqueluche-par-groupe-d-age
https://www.santepubliquefrance.fr/determinants-de-sante/vaccination/donnees-de-couverture-vaccinale-diphterie-tetanos-poliomyelite-coqueluche-par-groupe-d-age
https://www.santepubliquefrance.fr/determinants-de-sante/vaccination/donnees-de-couverture-vaccinale-diphterie-tetanos-poliomyelite-coqueluche-par-groupe-d-age


Therapeutic Advances in Gastroenterology 15

10 journals.sagepub.com/home/tag

 26. Verger P, Fressard L, Cortaredona S, et al. 
Trends in seasonal influenza vaccine coverage 
of target groups in France, 2006/07 to 2015/16: 
impact of recommendations and 2009 influenza 
A(H1N1) pandemic. Euro Surveill 2018; 23: 
1700801.

 27. Chan W, Salazar E, Lim TG, et al. Vaccinations 
and inflammatory bowel disease – a systematic 
review. Dig Liver Dis 2021; 53: 1079–1088.

 28. Reich JS, Miller HL, Wasan SK, et al. Influenza 
and pneumococcal vaccination rates in patients 
with inflammatory bowel disease. Gastroenterol 
Hepatol (N Y) 2015; 11: 396–401.

 29. Parker S, Chambers White L, Spangler 
C, et al. A quality improvement project 
significantly increased the vaccination rate for 
immunosuppressed patients with IBD. Inflamm 
Bowel Dis 2013; 19: 1809–1814.

 30. Fleurier A, Pelatan C, Willot S, et al. Vaccination 
coverage of children with inflammatory bowel 
disease after an awareness campaign on the risk of 
infection. Dig Liver Dis 2015; 47: 460–464.

 31. Coenen S, Weyts E, Jorissen C, et al. Effects 
of education and information on vaccination 
behavior in patients with inflammatory bowel 
disease. Inflamm Bowel Dis 2017; 23: 318–324.

 32. Haute Autorité de santé (HAS). 
Recommandations vaccinales : Élargissement 
de la vaccination contre les papillomavirus 
aux garçons, https://www.pediatre-online.fr/
vaccins/recommandation-lelargissement-de-
vaccination-contre-papillomavirus-hpv-aux-

garcons/#:~:text=L'essentiel%20sur%20l'HP
V&text=L'%C3%A9largissement%20de%20
la%20vaccination%20anti%2DHPV%20par%20
GARDASIL%209, M0%2C%20M2%2C%20M6.

 33. Dasharathy SS, May F, Yang L, et al. 
Assessment of provider and patient knowledge 
of pneumococcal vaccination and barriers to 
vaccination in inflammatory bowel disease. 
Gastroenterology 2021; 161: e23–e25.

 34. Selby L, Hoellein A and Wilson JF. Are primary 
care providers uncomfortable providing routine 
preventive care for inflammatory bowel disease 
patients? Dig Dis Sci 2011; 56: 819–824.

 35. Siegel CA, Melmed GY, McGovern DP, et al. 
SARS-CoV-2 vaccination for patients with 
inflammatory bowel diseases: recommendations 
from an international consensus meeting. Gut 
2021; 70: 635–640.

 36. Lazarus JV, Ratzan SC, Palayew A, et al. A global 
survey of potential acceptance of a COVID-19 
vaccine. Nat Med 2021; 27: 225–228.

 37. Dalal RS, McClure E, Marcus J, et al. COVID-
19 vaccination intent and perceptions among 
patients with inflammatory bowel diseases. Clin 
Gastroenterol Hepatol 2021; 19: 1730–1732.e2.

 38. Costantino A, Noviello D, Conforti FS, et al. 
COVID-19 vaccination willingness and hesitancy 
in patients with inflammatory bowel diseases: 
analysis of determinants in a national survey of 
the Italian IBD patients’ association. Inflamm 
Bowel Dis. Epub ahead of print 14 July 2021. 
DOI: 10.1093/ibd/izab172.

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

SAGE journals

https://journals.sagepub.com/home/tag
https://www.pediatre-online.fr/vaccins/recommandation-lelargissement-de-vaccination-contre-papillomavirus-hpv-aux-garcons/#:~:text=L
https://www.pediatre-online.fr/vaccins/recommandation-lelargissement-de-vaccination-contre-papillomavirus-hpv-aux-garcons/#:~:text=L
https://www.pediatre-online.fr/vaccins/recommandation-lelargissement-de-vaccination-contre-papillomavirus-hpv-aux-garcons/#:~:text=L
https://www.pediatre-online.fr/vaccins/recommandation-lelargissement-de-vaccination-contre-papillomavirus-hpv-aux-garcons/#:~:text=L
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag

