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The objective of this paper is to investigate whether childhood vaccination influences the progression of inflammatory bowel dis-
ease. This systematic review analyzed trends in studies about vaccination outcomes in immunosuppressed children. The studies
used included population cohorts, clinical trials, and hospital record analyses, and were reviewed to examine post-vaccination
flare rates, serologic response, and adverse events in children with IBD. The studies were included if they examined the effects of
vaccination in children with IBD and reported the associated outcomes. The information used for this review was sourced from
previously published scientific journal studies, including those indexed in the PubMed database, and only the relevant studies
were included. The risk of bias was identified from each study, and the data were only collected from studies that had a clear
methodology. Those that had missing parts in the paper or data collected were not considered to be used in this systematic review.
The results showed that vaccination did not correlate with worsening IBD activity in children or any major side effects. For the
studies that reported the number of flares after vaccination, there were found to be either no flares or only one to two flares.
Children with IBD produced enough antibodies to fight off infections after vaccination. The vaccinations included COVID-19,
influenza, varicella, pneumococcal, hepatitis B, HPV, diphtheria, cholera, and pertussis vaccines and any side effects that were
reported were mild. This systematic review suggests that vaccination appears to be safe for children with inflammatory bowel
disease, since vaccination was not associated with significant worsening of disease activity or major side effects.

Introduction

Childhood vaccines are important for children’s immune sys-
tems to develop. The vaccinations trigger the immune system
to respond to a harmless version of a disease in order to be-
come familiar with it and be able to protect the body when it
encounters the actual disease. This process is known as adap-
tive immunity and it activates memory B and T cells which
can help with a faster immune response during future encoun-
ters of the same disease. Autoimmune diseases, inflammatory
bowel disease (IBD), for example, are a result of the immune
system attacking the body’s own cells. The vaccinations acti-
vate the immune system and increase pro-inflammatory cy-
tokine levels, signaling the body to respond to threats. In
people with IBD, this increase in immune activity can irritate
the lining of their intestine and can trigger flares or worsen
inflammation. During the immune response triggered by a
vaccination, the body releases cytokines such as tumor necro-
sis factor-alpha and interleukin-6. In individuals with IBD,
the areas where the gut’s immune system is already abnor-
mal can cause these cytokines to interact with that imbalance.
As a result of this, there is a clinical concern that vaccination
could potentially increase intestinal inflammation or lead to
disease flares. Understanding this connection can help deter-
mine whether childhood vaccinations impact the progression
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of inflammatory bowel disease.
Although there are already studies that determined the cause

of IBD, there is a limited amount of research on how child-
hood vaccinations affect its progression. Since these studies
use different methods and vaccination types, it is difficult to
draw one solid conclusion based on this evidence. While some
vaccines, MMR and varicella, for example, are already known
to be safe and effective in healthy children, there is not much
known about the safety of several vaccines that are commonly
used in children with IBD1.

This review aims to clarify these uncertainties by examining
the relationship between childhood vaccines and the progres-
sion of inflammatory bowel disease, and to determine where
more research is needed. This is relevant since IBD patients
have reported concerns about getting vaccinations, including
a fear of worsened adverse events, IBD flares, and reduced
vaccine efficacy due to immunosuppression2. The implica-
tions of this study can help reduce hesitancy among immuno-
suppressed patients when receiving vaccines and promote a
healthier population.

Methodology

This systematic review focused on two main questions:
whether vaccines are linked to a worsening of IBD activity or
increased flare rates in children who have established IBD, and
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whether children with IBD who are on immunosuppressive
treatment are still able to develop strong immune responses
after vaccination. Studies examining IBD incidence after vac-
cination in previously healthy children were also considered
in this review as secondary contextual evidence.

Studies were included if they used pediatric populations,
which are defined as children and adolescents aged 0 to 18
years. One study involving adult participants, with a mean age
of 40 years, was included as an exception because it looked at
immune response to influenza vaccination in IBD patients re-
ceiving anti-TNF therapy3. This study showed how immuno-
suppressive treatment can affect vaccine response, which was
not recorded in the pediatric studies. Its findings were inter-
preted carefully and not generalized to children. Studies were
excluded if they only focused on adult populations, didn’t re-
port outcomes that resulted from vaccination, or included du-
plicate data. A study was included if it addressed at least one
relevant topic, such as childhood vaccination, inflammatory
bowel disease (IBD), Crohn’s disease, flare or relapse fre-
quency, or the use of immunosuppressive treatments. Flare
frequency is how often a patient experiences a worsening of
IBD symptoms which requires medical care or a change in
treatment over a certain period of time. Immunosuppressive
therapy refers to medications that reduce immune system ac-
tivity in order to control inflammation. Disease progression
refers to IBD gradually worsening over time, and that can
include more frequent flare-ups, the need for stronger treat-
ments, or a decline in how patients report their overall health.
Seroprotection describes the state where antibody levels are
high enough to meet a clinically defined threshold that pro-
tects against a particular infection. This includes drugs such
as infliximab and adalimumab, which block a substance called
tumor necrosis factor. These medications are often used to
treat moderate-to-severe inflammatory bowel disease. There
were no restrictions placed on the studies for the country of
origin. All of the studies used in this systematic review were
sourced from Pubmed, a widely known database that catalogs
studies that are peer-reviewed from multiple fields, including
gastroenterology and immunology. Using this database helps
ensure that all the evidence used was both reliable and rele-
vant for evaluating vaccine safety and immune responses in
pediatric IBD. The search was conducted in November, 2025.
No date restrictions were applied to the search. The following
PubMed search strategy was used:
(("Vaccination"[MeSH Terms] OR "Immunization"[MeSH
Terms] OR "vaccination*"[Title/Abstract] OR
"immuniz*"[Title/Abstract] OR "immunis*"[Title/Abstract]
OR "vaccine*"[Title/Abstract] OR "HPV"[Title/Abstract] OR
"influenza vaccines"[MeSH Terms] OR "influenza
vaccin*"[Title/Abstract] OR "hepatitis B vaccines"[MeSH
Terms] OR "pneumococcal vaccines"[MeSH Terms] OR
"tetanus"[Title/Abstract] OR "measles-mumps-rubella

vaccine"[MeSH Terms] OR "MMR"[Title/Abstract]) AND
("Inflammatory Bowel Diseases"[MeSH Terms] OR
"inflammatory bowel disease*"[Title/Abstract] OR
"IBD"[Title/Abstract])) AND ("infant"[MeSH Terms] OR
"child"[MeSH Terms] OR "adolescent"[MeSH Terms]) AND
("humans"[Filter]) AND ("english"[Filter]) AND ("full
text"[Filter])

Studies were initially identified through a structured search
using the PubMed database. After this first step, the titles and
abstracts for each study were screened, and then full-text arti-
cles were reviewed more closely using the inclusion criteria
that was predefined. From this round of screening and re-
view, 10 studies were considered eligible. The eligibility cri-
teria were then applied again more carefully, and some studies
were excluded at that stage because they were not relevant or
the study quality was poor. To make sure that the review was
thorough and did not miss any important research or details,
additional studies were also used and they were identified by
looking through the reference lists of articles. This process
of manually searching for studies led to 15 more studies be-
ing included in the review as they met the inclusion criteria.
This led to a total of 25 studies being used in the final system-
atic review, coming both from database-identified sources and
also manually found ones. Figure 1 shows the full process of
identifying the studies, including the number of records, iden-
tified, and screened until the final 25 were reached. Since a
single review identified the sources, there were steps taken to
ensure there was no bias. This includes using the same ex-
clusion criteria throughout the selection process and keeping
studies even if it was unsure whether they should be kept or
removed. The PRISMA 2020 flow diagram shows the number
of studies that were excluded, along with the reasons why.

This review used primary studies and also higher-level ev-
idence. Review information, such as systematic reviews and
meta-analyses, were used to provide summarized information
and context about immune response in patients with IBD and
information about vaccine safety. To prevent any overlap be-
tween these sources and the original studies they may have in-
cluded, findings from review-level evidence were used solely
to provide general context and were not counted again with
the primary data.

Data was extracted from all included studies using a stan-
dardized spreadsheet. For each of the included studies, the fol-
lowing information was recorded: author and year, study de-
sign, population size and age, vaccine type, comparator, out-
comes measured, and key findings. This information is sum-
marized in Supplementary Table 1. The following outcomes
were extracted from each included study if they were reported:
number of participants, age group, type of vaccine, age at ini-
tial IBD diagnosis, flare frequency, type of IBD, hospitaliza-
tion rate, risk association, study methodology, conclusion, and
risk of bias as assessed using the JBI critical appraisal tool.
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Figure. 1 PRISMA 2020 flow diagram that shows the process of selecting the studies. Diagram made using PRISMA20204.

The risk of bias for all included studies was assessed using the
appropriate JBI critical appraisal tool based on study design.
All 25 studies received the overall appraisal of Include. The
full risk of bias summary is on Supplementary Table 2.

Results

The studies that were used include randomized controlled
trials, prospective cohort studies, case series, observational
studies, and systematic reviews. These studies examined a
range of vaccines including COVID-19, influenza, MMR,
varicella, rotavirus, pneumococcal, hepatitis B, HPV, diph-
theria, cholera, and pertussis among children with IBD. Most
of the included studies focused on pediatric populations, as
shown in Figure 2.

A few of the studies examined whether vaccination was as-
sociated with the development of IBD in previously healthy
children. These studies serve to provide broader context and
are considered secondary to the main focus of this review,
which is about vaccination in children who already have IBD.
One large national cohort study followed over 1.3 million chil-
dren and found that MMR-vaccinated children had a 29%
lower risk of developing IBD compared to unvaccinated chil-
dren, with an adjusted hazard ratio of 0.715. Another cohort
study followed over 900,000 children from infancy to age 7

and found that there is no statistically significant association
between rotavirus vaccination and IBD development6. Across
both of these studies, vaccination was not associated with in-
creased IBD incidence, and one study suggested a possible
protective effect. In this figure, a study was classified as re-
porting no association if it found no statistically significant re-
lationship between vaccination and IBD outcomes, decreased
risk if it reported a protective effect or reduction in IBD ac-
tivity or incidence, increased risk if it reported a statistically
significant worsening of IBD activity or if there is a higher
incidence after vaccination. As shown in Figure 3, none of
the included studies reported an increased risk association be-
tween vaccination and IBD outcomes, the majority of studies
reported no association, and one study reported a decreased
risk.

The majority of studies that reported on flare frequency
found that there were either no flares or only one to two mild
cases after vaccination. From the COVID-19 vaccine studies,
a study following 41 children with very-early-onset IBD re-
ported only one mild flare across the entire group7. A study
of 38 children ranging from ages 12 to 18 reported only two
mild flares after the second dose of the vaccine8. One study
recorded three flares out of 27 patients but found that no causal
relationship between flares and vaccination could be estab-
lished9. A population-based study of 1,050 IBD patients un-
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Figure. 2 Distribution of included studies by participant age group (n=25).

R
is

k 
C

la
ss

ifi
ca

tio
n

Number of Studies

Association Between Vaccination and IBD Outcomes Across Included Studies 
(n=25)

No Association

Decreased Risk

Increased Risk

Figure. 3 Distribution of included studies by the risk association they reported between vaccination and IBD outcomes (n=25).

der 16 found that there is no significant increase in hospital-
izations or emergency visits after vaccination10. Out of the in-
fluenza vaccine studies, multiple research groups all found no
major flares following vaccination, and one study found ev-
idence that vaccines may reduce IBD-related healthcare use,
providing a protective effect3,11–14. A systematic review of
children with autoimmune diseases found that flare incidence

across multiple vaccine types was approximately 2%15. A
study examining six children who received the varicella vac-
cine while undergoing immunosuppressive therapy reported
that there were no IBD flares in any of the participants16. For
pneumococcal vaccines, a 24-month prospective study found
that flare rates were not significantly different between vacci-
nated patients and controls as they were 34.52% and 39.16%
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respectively17. For hepatitis B, diphtheria, cholera, pertussis,
and HPV vaccines, studies reported no significant IBD flares
following vaccination. For a study on the cholera vaccine, it
reported only one case of IBD exacerbation during follow-up,
and the study on the diphtheria booster reported no flares at
all18,19. Across all of the vaccine types, post-vaccination flare
rates in children with established IBD were consistently low
and not significantly different from their baseline disease ac-
tivity.

Most children with IBD developed adequate antibody levels
post-vaccination despite being on immunosuppressive ther-
apy. Among COVID-19 vaccine studies, one study found
that nearly all of the participants developed detectable anti-
body levels that were maintained up to 12 months, and an-
other found that pediatric IBD patients showed a good hu-
moral response compared to healthy controls7,9. A study of
healthy adolescents as a comparison group confirmed that the
BNT162b2 vaccine was able to produce a strong immune re-
sponse that was even greater than those seen in young adults,
providing more context on the IBD findings20. For influenza
vaccines, research found that many people out of the 146 pedi-
atric IBD patients developed seroprotection, especially against
influenza A strains, while a separate study found that IBD pa-
tients had immunogenic responses of 70%, 72%, and 53% to
H3N2, H1N1, and influenza B respectively11,13. For pneu-
mococcal vaccines, one study found that there is no signif-
icant difference in adequate vaccine response between IBD
patients and healthy controls at 90.4% versus 96.5%, and an-
other found that adequate vaccine response rates did not dif-
fer significantly across treatment groups21,22. For hepatitis B
vaccines, research found that all children with IBD reached
an effective immune response after three doses of the booster
vaccine23. A study of HPV-vaccinated IBD patients found
that 100% of them reached the protective antibody threshold
despite lower titers in the biologic-treated patients24. In stud-
ies of diphtheria and cholera vaccination, researchers reported
seroprotection of 93.5% following diphtheria booster vacci-
nation and IgG seroconversion of 70% following oral cholera
vaccination18,19. Research on adult IBD patients on immuno-
suppressive therapy found an overall seroconversion rate of
75% following hepatitis B vaccination25. One finding that re-
mained consistent across all vaccine types was that patients
on anti-TNF therapy had the most reduced antibody levels
compared to those on other immunosuppressive treatments,
but the majority of patients were still able to reach protective
thresholds. Figure 4 summarizes how immune and antibody
response were the second most commonly reported outcomes
across the included studies, showing how most of the stud-
ies focused on antibody response across different vaccination
types.

Adverse events following vaccination were consistently
mild and went away on their own across all included stud-

ies. No serious complications caused by vaccination were re-
ported in any of the included studies. Two COVID-19 vac-
cine studies reported no hospitalizations as a result of vacci-
nation7,8. A population-based study found no significant in-
crease in hospitalization rates, emergency department visits,
or specialized care visits after a COVID-19 vaccine10. A sys-
tematic review reported an overall flare incidence of around
2% across pediatric autoimmune populations, which is con-
sistent with findings from primary pediatric IBD studies and
serves as contextual evidence15. A varicella vaccine study re-
ported no serious adverse events in any of the six children who
received the vaccine while on immunosuppressive therapy16.
A study of HPV vaccination reported two hospitalizations dur-
ing the study period, both of which were attributed to disease
activity that was ongoing rather than vaccination24. Multi-
ple other studies across pneumococcal, hepatitis B, diphthe-
ria, and cholera vaccines reported no serious adverse events
related to vaccination17,19,21,22,25. The mild adverse events re-
ported across the studies included reactions at the local injec-
tion site and low-grade fever, which was resolved without any
intervention. These findings were consistent across all vaccine
types and study designs included in this review.

Discussion

Inflammatory bowel disease in children raises concerns about
the safety of vaccination, especially immunosuppressed pa-
tients. The studies reviewed varied in vaccination type, age
groups, and methodologies, but they all displayed a simi-
lar pattern. Most studies did not report any IBD flares after
vaccination, and those that did only found one or two mild
cases. For the mild cases, children were still able to produce
a sufficient amount of antibodies and had a strong immune
response to the vaccines, which included COVID-19, MMR,
MMRV, rotavirus, influenza, varicella, pneumococcal, hepati-
tis B, HPV, diphtheria, cholera, and pertussis vaccines. Over-
all, the included studies did not report harmful effects of vac-
cination on inflammatory bowel disease progression.

One interesting finding is that some of the studies found a
protective effect from the use of vaccines in patients with IBD.
For these studies, those who received the vaccine had a small
decrease in IBD-related health service use and flare activity,
which is an unexpected outcome since many people assumed
that vaccination would increase the number of flares. This
was most notably demonstrated in a large population-based
study of children with established IBD, which found evidence
of a possible protective effect of influenza vaccination against
IBD-related health service use14. Some secondary contextual
evidence similarly suggested a broader protective pattern: one
national cohort study found that MMR-vaccinated children
had a 29% lower risk of developing IBD altogether, though
this finding concerns IBD incidence rather than progression
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Figure. 4 Distribution of primary outcomes evaluated across the included studies (n=25). Studies may have evaluated more than one outcome.

and is considered outside the primary scope of this review5.
Another finding that stood out is that children on biologics
made fewer antibodies than healthy children, but were still
able to make enough for the vaccine to work and provide pro-
tection. This is important to note because immunosuppression
usually weakens vaccine response, yet patients were still able
to reach adequate protection in this case. This pattern was
consistent across multiple vaccine types, including COVID-
19, influenza, pneumococcal, and hepatitis B vaccines, where
patients on anti-TNF therapy specifically showed the most re-
duced antibody levels compared to those on other immuno-
suppressive regimens, yet the majority still reached protective
thresholds3,8,9,15,21.

These results are consistent with previous research that did
not find any link between childhood vaccination and the wors-
ening of IBD activity. As illustrated in Figure 5, a possible
explanation for these outcomes is that the vaccines activate a
different part of the immune system, rather than the part in-
volved in IBD. It should be noted that Figure 5 represents a
proposed conceptual model based on the author’s interpreta-
tion of the existing literature and does not reflect a direct find-
ing of any of the included studies. Another explanation is that
even though the amount of antibodies in immunosuppressed
children is reduced, there is still enough to build protection
without causing any symptoms.

The main strengths of this paper are that it uses data from
multiple types of studies including systematic reviews, large
population cohorts, clinical trials, and hospital record anal-
yses. As a result, the findings came from multiple sources

which provided a substantial amount of evidence while pre-
venting any bias. There was also a lot of data collection
from the studies that followed patients over a long period of
time, which is another strength of this paper. This allowed for
an accurate representation of what happened to the patients
over time and it recorded any delayed effects that could have
missed.

However, this paper also has limitations. The data used was
not collected firsthand, which may result in inaccurate con-
clusions or inaccurate information. The process of screening
and selection was conducted by a single reviewer, which may
also lead to bias. Having a second reviewer may help with
determining which papers to include and can help resolve any
disagreements. Some of the studies did report the information
clearly and were missing some parts, making it hard to com-
pare multiple studies with each other. Additionally, some of
the included studies have small population sizes including the
case series looking at varicella vaccines16, which only had six
patients, making it hard to generalize these findings. All of
these issues may affect the accuracy of the conclusion.

Research in the future should focus on recording disease
flare activity before and after the vaccine was administered,
antibody levels, and any side effects. It may also be help-
ful if the studies tracked patients into adulthood and saw how
the disease progressed over a longer period of time. This can
help with determining if there were any missed or delayed side
effects. Since the patients on anti-TNF therapy had reduced
antibody levels, future research can focus on the impacts of
vaccine boosters administered on children on biologics and

6 | © The National High School Journal of Science 2026



Figure. 5 Proposed conceptual model which shows how vaccination could affect gut immune regulation and lead to certain outcomes. This
diagram represents the author’s interpretation and is not from the results of the included studies.

see if they reach better protection levels. Another thing future
studies can do is directly compare the effects of vaccination of
children with and without IBD, helping to determine exactly
what the differences are. The findings from this study can help
doctors feel more confident when giving advice about vacci-
nations to children with IBD and can reduce the misinforma-
tion associated with it. When there are high vaccination rates,
children with weak immune systems are protected from the
disease.

Conclusion

Out of the studies that looked at children who already had
IBD, the flare rates after vaccination were generally very low.
In the studies that specifically reported a flare frequency, there
were either no flares at all or they reported one to two mild
cases7–9. Even in studies that followed patients over longer

periods of time, for example a 24-month prospective pneumo-
coccal vaccination study, there was no significant difference
in the flare rates between vaccinated children and the control
groups17. This pattern was identified throughout different vac-
cines and follow-up periods, demonstrating a consistent find-
ing. Overall, the evidence provided by the included studies
suggests that vaccination does not cause a significant increase
in IBD activity.

Additionally, most children with IBD were still able to
develop adequate antibody responses after vaccination, even
while receiving immunosuppressive therapy. Studies that cov-
ered a wide range of vaccines, including influenza, varicella,
hepatitis B, pneumococcal, HPV, and diphtheria found that
children and adolescents with IBD were able to reach suf-
ficient immune responses after one or two doses8,16,19,23,24.
Some studies include that children receiving biologic ther-
apies had slightly lower antibody levels compared to the
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healthy controls, but they were still able to reach levels con-
sidered that are considered protective3,8,9,15,21. This trend re-
mained consistent across all the different vaccine types, sug-
gesting that even though anti-TNF therapy may reduce anti-
body levels somewhat, it does not prevent children from gain-
ing protective immunity.

The side effects reported in these studies were also mild and
were similar to those seen in children without IBD. No serious
complications related to vaccination were reported. The most
common side effects were mild, such as feeling sore at the site
of the injection or a low-grade fever, and these went away on
their own without additional treatment. These findings show
that no matter the vaccine or study design used, children did
not experience a significant worsening of IBD activity and the
vaccine did not lead to any major adverse effects.
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Chlebowczyk, E. Krzesiek, I. Łazowska-Przeorek, M. Kotowska,
E. Sienkiewicz, J. Walkowiak, H. Gregorek, A. Radzikowski,
P. Albrecht. Immunogenicity of 13-valent pneumococcal conju-
gate vaccine in pediatric patients with inflammatory bowel dis-
ease. Inflammatory Bowel Diseases. Vol. 21, pg. 1607–1614, 2015,
https://doi.org/10.1097/MIB.0000000000000406.

22 G. Y. Melmed, N. Agarwal, R. W. Frenck, A. F. Ippoliti, P. Ibanez, K.
A. Papadakis, P. Simpson, C. Barolet-Garcia, J. Ward, S. R. Targan, E.
A. Vasiliauskas. Immunosuppression impairs response to pneumococcal
polysaccharide vaccination in patients with inflammatory bowel disease.
American Journal of Gastroenterology. Vol. 105, pg. 148–154, 2010, ht
tps://doi.org/10.1038/ajg.2009.523.
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