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ABSTRACT

Background: Infectious diseases are known triggers for inflammatory bowel disease (IBD) exacerba-
tions. Although vaccines can prevent many such infections, hesitancy persists among pediatric IBD
patients and their caregivers due to concerns about vaccine-induced disease flare-ups. The aim of the
study was to evaluate the impact of the 13-valent pneumococcal conjugate vaccine (PCV13) on disease
activity in children and adolescents with IBD over a 24-month period post-vaccination.

Research design and methods: This prospective, multicenter cohort study included IBD patients aged
4-18 years. Participants were assigned to a vaccinated group (single PCV13 dose) or an unvaccinated
control group. Disease activity was monitored using PUCAI/PCDAI scores, and exacerbation rates were
recorded at 6, 12, 18, and 24 months.

Results: A total of 279 patients (52.3% male; median age, 167 months) were enrolled, of whom 93
(33.3%) received PCV13. The control group showed higher, but not statistically significant, disease
activity at any time point (p =0.06, 0.10, 0.64, 0.36) and exacerbation rates (p =0.47, 0.17, 0.82, 0.75).
Conclusion: A single dose of PCV13 does not increase disease activity in pediatric IBD patients during
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the 24 months following vaccination.

1. Introduction

Inflammatory bowel diseases (IBD), comprising Crohn’s disease
(CD) and ulcerative colitis (UC), constitute a group of gastro-
intestinal disorders characterized by chronic inflammation and
a clinical course marked by alternating periods of exacerbation
and remission [1].

Currently, the reliable prediction of disease flares in individual
patients remains challenging. Among the many factors suspected
to trigger exacerbations, infectious diseases are frequently impli-
cated. Due to the nature of their underlying condition, comorbid-
ities, malnutrition, immunosuppressive therapy, surgical
procedures, frequent hospitalizations and contact with healthcare
facilities, patients with IBD exhibit greater susceptibility to infec-
tions and increased infection severity. Therefore, national and
international IBD-focused societies emphasize comprehensive
infection prevention and management protocols for this vulner-
able patient population. Key recommendations include minimiz-
ing pathogen exposure through avoidance of infected individuals
and deferral of travel to endemic regions [2]. Vaccination repre-
sents one of the most efficacious strategies for infectious disease
prophylaxis [3]. However, vaccination rates among patients with
IBD remain significantly lower compared to the healthy popula-
tion [4-6]. One of the main concerns cited by IBD patients or by

parents of pediatric patients is the potential for vaccination to
trigger a disease flare [7,8].

Few studies have prospectively assessed the impact of vaccina-
tion on IBD activity. Most existing studies focus on evaluating
vaccine immunogenicity, with observation typically limited to
a short period, most often 4 weeks after vaccination [4,9,10].
These studies have involved various vaccines, different patient
populations, and a range of treatment regimens, with disease
activity assessed using different scoring systems.

Mamula et al. conducted the only study in a pediatric
population, assessing the impact of the trivalent influenza
vaccine on disease activity in 80 pediatric patients with IBD
[11]. In adult IBD populations, researchers have evaluated the
effects of influenza A/HIN1 vaccination and pneumococcal
vaccination - using both the 13-valent conjugate vaccine
(PCV13) and the 23-valent polysaccharide vaccine (PPV23) -
on IBD activity [12-15]. Across these studies, patients were
monitored for several weeks, with no statistically significant
vaccination-related worsening of disease course observed.

Regarding long-term follow-up, Launay et al. conducted
the sole investigation on the impact of vaccination on IBD
activity [16]. Their study assessed the influence of the influ-
enza vaccine on IBD course in 225 adult patients over a 2-year
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follow-up period. Disease exacerbation occurred in only two of
92 patients with CD who were receiving biological therapy.

Despite the important clinical implications of vaccine safety
in pediatric IBD patients, no studies have assessed long-term
effects. Our study aims to evaluate the impact of PCV13 on
disease activity in children and adolescents with IBD over a 24-
month period following vaccination.

2. Methods
2.1. Study design and population

This multicenter, prospective cohort study was conducted
between 2015 and 2019 at four specialized pediatrics I1BD
centers in Poland (Warsaw, Krakow, Katowice, and Gdansk).

Participants included patients aged 4 to 18 years with
IBD diagnosed according to the revised Porto criteria,
including clinical, endoscopic, and histopathological assess-
ment [17]. Newly diagnosed IBD was defined as a disease
with a duration < of 3 months from diagnosis. Two cohorts
were established: (A) the study group, consisting of IBD
patients receiving a single dose of PCV13 with no prior
pneumococcal vaccine; (B) the control group, comprising
patients who had not received any pneumococcal vaccine.

Participants were excluded from the study group if they
had previously received any pneumococcal vaccine other
than a single dose of PCV13, and from the control group if
they had received any pneumococcal vaccine. Additional
exclusion criteria common to both groups included comor-
bid chronic autoimmune disease, lack of parental/guardian
consent or lack of consent from patients >16 years of age
comorbid chronic autoimmune disease; lack of parental/
guardian consent or lack of consent from patients >16 years
of age.

2.2. Disease assessment and treatment classification

Disease activity was assessed using the Pediatric Crohn’s
Disease Activity Index (PCDAI) for CD and the Pediatric
Ulcerative Colitis Activity Index (PUCAI) for UC. Patients
were stratified into four groups according to their treat-
ment regimens: 5-ASA derivatives only; corticosteroids (20
mg/kg body weight/day for =2 weeks) and/or immunomo-
dulators, including azathioprine (2.5-3 mg/kg body weight/
day), 6-mercaptopurine (1.5mg/kg body weight/day for
>12 weeks), methotrexate, or cyclosporine; biologic therapy
(infliximab [IFX] or adalimumab [ADA]); and combination
therapy (concurrent immunomodulators and biologics).

2.3. Study procedures

After obtaining informed consent, participants’ pneumo-
coccal vaccination history was verified through Child
Health Book entries and vaccination cards. Detailed medi-
cal histories regarding disease characteristics, severity, and
treatment regimens were collected. All participants under-
went prospective evaluations at 6, 12, 18, and 24 months,
including disease activity assessment using appropriate
indices and treatment analysis.

2.4. Sample size calculation

Sample size determination was based on existing data
regarding long-term post-vaccination follow-up in pediatric
patients with chronic autoimmune diseases, as data specific
to IBD populations were lacking [18,19]. We planned to
include 80 patients in the study group and 160 in the
control group (total n=240 patients).

2.5. Statistical analysis

For independent qualitative variables, differences between
groups were analyzed using the Chi-square test with Yates’
correction for small samples. For dependent variables, the
McNemar Chi-square test (two groups) or the Cochran
Q test (multiple groups) was applied. Continuous variables
were compared using the Mann-Whitney test for indepen-
dent samples and the Wilcoxon test (two groups) or the
Friedman test (multiple groups) for dependent samples.
Statistical significance was defined as p <0.05. All analyses
were performed using STATISTICA 12 (StatSoft).

3. Results

A total of 279 patients with IBD were included in the study
(52.3% males), with a median age of 167 months (IQR:
138-189 months; range: 36-215 months). CD was diagnosed
in 160 patients (57.3%). Newly diagnosed IBD (<3 months from
diagnosis) comprised 37% of all participants. The study group
(PCV13-vaccinated) consisted of 93 patients (33.3%). Baseline
characteristics of patients in both groups are summarized in
Table 1. Treatment regimens administered during the study
period are presented in Table 2.

3.1. 5-ASA- 5-aminosalicylic acid derivatives

No significant difference in disease activity, as measured by
PUCAI/PCDAI scores, was observed between the study and
control groups at 6-, 12-, 18-, and 24-months follow-up
(Table S1, supplementary materials).

The frequency of exacerbations at all time points is pre-
sented in Table 3. During the entire 24 month observation
period, at least one exacerbation occurred in 34.52% of vac-
cinated patients and in 39.16% of patients in the control
group, and this difference was not statistically significant (p
=NS). In addition, the distribution of patients with 0, 1, 2, 3,
or 4 flares did not differ significantly between the two groups
(p=10.93).

The distribution of exacerbations according to treatment
modality is detailed in Table S2 (supplementary materials).

4. Discussion

Our cohort study demonstrates that administration of a single
dose of PCV13 had no discernible impact on IBD activity
throughout the two-year observation period. Although the
control group experienced numerically more exacerbations
at all time points compared to the vaccinated group, these
differences were not statistically significant.



Table 1. Clinical characteristics of patients at enrollment.
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PCV13 vaccinated

PCV13 non-vaccinated

n=93 (33.3%) n=186 (66.7%) p-value
Age at diagnosis of IBD (months) (median (IQR)) 139 (97-162) 154 (111-180) 0.01
Age (months) (median (IQR)) 166 (144-185) 167.5 (135-190) 0.90
Patients aged <10 years 16 (17%) 43 (23%) 0.41
Patients aged 11-14 years 43 (46%) 73 (39%)
Patients aged=>15 years 34 (35,5%) 70 (38%)
Males (n (%)) 56 (60%) 90 (48%) 0.06
Crohn disease (n (%)) 64 (69%) 6 (52%) 0.01
PUCAI/PCDAI (median (IQR)) 5 (0-12.5) 10 (5-30) 0.06
Patients with newly diagnosed IBD 17 (18%) 86 (46%) 0.00
Treatment at the time of enrollment in the study: 0.00
5-ASA 15 (16%) 52 (28%)
Immunosuppressive drugs 58 (62%) 117 (63%)
Biologic drugs 2 (2%) 5 (3%)
Combination therapy 18 (19%) 12 (6%)
Number of flare-ups at the time of study enroliment 30 (32%) 78 (42%) 0.12

Abbreviations: IQR - first and third quartile; IBD -
(Pediatric Crohn Disease Activity Index) —
acid derivatives.

Table 2. Treatment of the study groups.

inflammatory bowel disease; PUCAI (Pediatric Ulcerative Colitis Activity Index) / PCDAI
disease activity scales for ulcerative colitis (UC) / Crohn’s disease (CD); 5-ASA — 5-aminosalicylic

Observation period Group 5-ASA Immunosuppressive drugs Biologic therapy Combination therapy p-value

Enrollment PCV13 vaccinated 5 (16%) 58 (62%) 2 (2%) 18 (19%) 0.00
PCV13 non-vaccinated 2 (28%) 117 (63%) 5 (3%) 12 (6%)

At 6 months PCV13 vaccinated 4 (15%) 1 (55%) 1 (1%) 27 (29%) 0.04
PCV13 non-vaccinated 43 (23%) 110 (59%) 4 (2%) 29 (16%)

At 12 months PCV13 vaccinated 13 (14%) 54 (58%) 1 (1%) 25 (27%) 0.07
PCV13 non-vaccinated 44 (25%) 96 (55%) 5 (3%) 31 (18%)

At 18 months PCV13 vaccinated 12 (13%) 53 (60%) 1 (1%) 23 (26%) 0.07
PCV13 non-vaccinated 39 (25%) 85 (54%0 6 (4%) 28 (18%)

At 24 months PCV13 vaccinated 13 (15%) 48 (57%) 0 (0%) 23 (27%) 0.04
PCV13 non-vaccinated 35 (24%) 75 (52%) 7 (5%) 26 (18%)

5-ASA- 5-aminosalicylic acid derivatives.

Table 3. Number of IBD flares.

Number of flares

At the enrollment At 6 months At 12 months At 18 months At 24 months
PCV13 vaccinated 30 (32%) 28 (30%) 5 (16%) 2 (25%) 5 (18%)
PCV13 non-vaccinated 78 (42%) 64 (34%) 41 (23%) 7 (23%) 28 (20%)
p-value 0.12 0.47 0.17 0.82 0.75

4.1. Impact of vaccination on IBD activity in long-term
follow-up

To our knowledge, this represents the first study evaluating
the impact of pneumococcal vaccination on IBD activity in
pediatric and adolescent patients with extended follow-up
(=12 weeks). Comparable studies have not been conducted
in adult IBD cohorts. Currently, the literature contains only
one study assessing vaccination effects on IBD activity with
long-term follow-up. Launay et al., while primarily investigat-
ing the immunogenicity of the influenza vaccine in adult IBD
patients, concurrently evaluated its impact on underlying dis-
ease activity [13]. The investigators reported no changes in
disease activity throughout the study duration, with disease
exacerbation occurring in only two of 92 CD patients receiving
biologic therapy. Despite methodological differences, includ-
ing the use of a different vaccine formulation, the absence of
a control group, an adult population, and alternative activity

indices, their results are consistent with our findings, support-
ing the conclusion that vaccination does not adversely affect
IBD clinical course.

Patients with rheumatoid diseases constitute another
population with autoimmune conditions for whom pneu-
mococcal and influenza vaccination is strongly indicate
[20]. Therapeutic similarities between IBD and rheumatoid
diseases allow for comparative analyses, thereby enhan-
cing the statistical power of individual studies evaluating
the impact of immunosuppressive regimens on disease
activity. Within rheumatologic literature, only one retro-
spective study by Fischer et al. has examined the long-
term effects of single dose of PPV23 on disease activity
[21]. Collectively, both our findings and those reported by
Fischer et al. provide evidence that pneumococcal vaccina-
tion, although with different types of vaccines, does not
negatively influence autoimmune disease activity.
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4.2. Impact of vaccination on IBD activity in short-term
follow-up

Most studies on pneumococcal vaccination have primarily
focused on evaluating the post-vaccination immunological
response rather than changes in disease activity. These inves-
tigations typically encompass short-term periods of 4 to
8 weeks post-vaccination with limited specification regarding
changes in disease activity metrics. While the pediatric IBD
literature demonstrates a lack of vaccination impact studies,
some investigations have been conducted in adult IBD
cohorts. Pittet et al., observed patients during the 8 weeks
after vaccination with PCV13 [10]. Fiorino et al., evaluating
PPV23 immunogenicity in 96 adult IBD patients stratified by
treatment regimen, reported no significant clinical manifesta-
tions across all treatment groups during a mean follow-up of
58 days [11]. Similarly, Lee et al, investigating the effect of
anti-TNF-alpha therapy on PPV23 response in 210 adult CD
patients, documented only one case of disease flare according
to clinical activity indices at 4 weeks post-vaccination [12].
These findings from adult IBD populations are consistent
with our results and collectively indicate that pneumococcal
vaccination does not adversely affect IBD activity.

The literature assessing the impact of pneumococcal vacci-
nation on the activity of other autoimmune diseases is similarly
limited in systemic lupus erythematosus (SLE) patients [22].
These findings from adult IBD and rheumatic populations are
consistent with our results and collectively indicate that pneu-
mococcal vaccination does not adversely affect disease activity.

Several studies have examined the impact of non-
pneumococcal vaccines on IBD activity during short-term
observation periods. In pediatric populations, data are limited
to a single investigation by Mamula et al., who studied 80
children and adolescents aged 9 to 17 years [8]. No statistically
significant disease exacerbation was observed following
vaccination.

Rahier et al. evaluated A/HTN1 influenza vaccination safety
in a big cohort of IBD patients [12]. The authors observed an
increase in disease activity in 2.3% CD patients and in 4.4% UC
patients. In rheumatic diseases, Puges et al. conducted a meta-
analysis of 20 studies (3 pneumococcal, 17 influenza) evaluat-
ing vaccination effects on SLE activity [23]. No significant
differences in SLEDAI-measured disease activity were observed
at 3-8 weeks post-vaccination compared to baseline following
either pneumococcal (p=0.63) or influenza vaccination (p =
0.02). However, Kapetanovic et al. reported divergent findings
[24]. In their study over 10% of patients reported an increase
in joint pain, morning stiffness and increased fatigue.

Beyond clinical indices, researchers have evaluated vaccina-
tion impact on autoimmune diseases through disease-specific
antibody profiles. Studies in rheumatic disease patients
demonstrated an increase in antinuclear antibody (ANA) anti-
body titers following influenza vaccination, though this find-
ing was limited to female participants and not observed across
the entire study population [25]. Similarly, a transient increase
of IgG anticardiolipin antibodies without concomitant
increases in anti-B2-glycoprotein 1 antibodies was documen-
ted during the 12-week period post-influenza vaccination [26].
Conversely, other studies failed to demonstrate increased

production of characteristic autoantibodies following vaccina-
tion against influenza or pneumococcus [27,28]. The absence
of correlation between autoantibody titers and disease activity
complicates the interpretation of these findings and their
clinical relevance. The collective evidence regarding vaccina-
tion effects on rheumatic disease activity has informed the
European League Against Rheumatism (EULAR) recommenda-
tions, which specifically advocate for vaccination against
pneumococcus and influenza for patients with rheumatic dis-
eases, analogous to patients with IBD [15].

In summary, the current literature examining the impact of
vaccination on disease activity in IBD and rheumatic diseases
remains limited, with most studies restricted to short-term post-
vaccination observation periods. Despite methodological dif-
ferences in disease activity assessment and predominant focus
on adult populations, findings are generally consistent. Our
study, in concordance with previous investigations, demon-
strates the safety of killed or inactivated vaccines in IBD patients
across all treatments used. However, there is a lack of data
regarding the impact of live vaccines on the course of IBD.

4.3. Strengths and limitations

The present study represents the first prospective evaluation
of the long-term impact of vaccination on IBD activity in
pediatric patients. Our novel finding that a single dose of
PCV13 does not increase disease activity provides important
evidence-based counterarguments to anti-vaccine rhetoric
regarding purported negative effects of vaccination on pedia-
tric health, including effects on IBD and other chronic diseases.
We hope that these results will enhance awareness among
healthcare providers, contribute to the recommendation and
implementation of vaccinations for IBD patients, and positively
influence parental and patient attitudes regarding preventive
vaccination strategies. However, our study has limitations.
Most notably, complete 2-year follow-up was not achieved
for all participants, primarily due to patients reaching 18
years of age and transitioning to adult IBD care centers.
A main limitation of our study is the lack of systematic assess-
ment of factors other than PCV13 vaccination that may influ-
ence IBD activity, such as diet, psychological stress, travel, and
other environmental exposures. However, designing and con-
ducting a study that comprehensively captures these variables
would be highly challenging, given the large number of
potential confounders and the fact that not all of them have
been fully elucidated to date. Moreover, such an approach
would require substantially larger study populations to ensure
adequate statistical power and proper adjustment for multiple
covariates. We also did not systematically record the number
of patients excluded due to prior pneumococcal vaccination,
which may affect the assessment of how representative our
cohort is of the broader pediatric IBD population.

5. Conclusions

Administration of a single dose of PCV13 does not increase the
number of exacerbations and does not increase IBD activity in
children and adolescents compared to PCV13 unvaccinated
children during the 24-month post-vaccination period.
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