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Introduction

The management of inflammatory bowel disease (IBD) has
many complex issues which need to be tackled by the clini-
cians. IBD not only involves the gastrointestinal system but
may have extraintestinal manifestations. Liver disease in
patients with IBD may be related to the extraintestinal man-
ifestations, adverse effects of various therapies, or as a conse-
quence of underlying viral infections which may flare due to
use of immunosuppression.1 Around 5% of IBD patients may
haveunderlyinghepatobiliary diseasewhile a third couldhave
derangements in liver function tests.1,2Therefore, anystrategy
which is effective in preventing hepatic morbidity in these
patients should be implemented. Vaccination is an effective
strategy for preventionof hepatitis Avirus (HAV) and hepatitis
B virus (HBV) and has been recommended for IBD patients by
various guideline panels.3–5

The need for vaccination with respect to HBV is unequiv-
ocal since the disease is associated with chronic liver
disease and may eventually lead to hepatocellular carcino-
ma. However, there are several arguments for or against the
strategy of routine vaccination for hepatitis A in patients
with IBD. HAV typically causes a self-limiting disease and
the occurrence of adverse outcomes like acute liver failure is
relatively rare in childhood.6 Further, childhood infection is
common in many regions of the world and this provides an
immunity against further infections during adulthood.7 On
the contrary, infection in adults may be associated with
more risk of adverse outcomes and the childhood infection
rates may be much lower in certain countries especially the

Western world.8 Further, patients with IBD may avoid
eating out and be more likely to have safer eating habits
leading to lesser likelihood of exposure to HAV infection.
Therefore, the acquisition of infection in adulthood with
possible underlying immunosuppression (disease or thera-
py related) and the presence of underlying liver disease in a
subset may predispose to more adverse outcomes in
patients with IBD.

Therefore, we conducted a systematic review to inform
the clinical practices in relation to HAV vaccination in
patients with IBD. We assessed the overall seroprevalence
of HAV in patients with IBD, seroconversion after HAV
vaccination in patients with IBD, and the uptake of HAV
vaccination in patients with IBD.

Methods

We followed the guidance provided in the Meta-analysis Of
Observational Studies in Epidemiology statement for the
present systematic review.9

Database Search
We searched PubMed and Embase from inception till Sep-
tember 11, 2021. The keywords used were hepatitis A,
inflammatory bowel disease or ulcerative colitis (UC) or
Crohn’s disease (CD), and vaccination combined with the
operator AND. ►Supplementary Table S1 (available in the
online version) shows the detailed search strategy used for
this systematic review. We searched for additional papers
from the references of these studies. After combining the
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Abstract Introduction Guidelines recommend hepatitis A virus (HAV) vaccination in individu-
als with inflammatory bowel disease (IBD). We performed a systematic review to
inform the clinical practice regarding this guidance.
Methods After a PubMed and Embase search, duplicates were removed and the
remaining titles screened for studies reporting relevant outcomes. Pooled seropreva-
lence rates for HAV, pooled vaccination rates, and pooled seroconversion rates were
calculated. We also calculated pooled relative risk of seroprevalence for HAV among
IBD and control population. Heterogeneity was investigated using subgroup analysis.
Results The pooled seroprevalence of HAVantibodies in patients with IBD (14 studies,
2,370 patients) was 0.36 (95% confidence interval [CI]: 0.22–0.53, I2¼ 95%). On
comparing the seroprevalence of HAV in IBD with controls (4 studies), the pooled
relative risk was not different between the two (0.94, 95% CI: 0.66–1.34, I2¼76%). The
pooled seroconversion rate after two doses of HAV vaccination (5 studies, 221
patients) was 0.93 (95% CI: 0.88–0.96, I2¼0%). Three studies (104 patients) reported
on the seroconversion after a single dose of HAV vaccination and the pooled
seroconversion rate was 0.47 (95% CI: 0.35–0.59, I2¼20%). The pooled vaccination
rate for hepatitis A among patients with IBD (18 studies, 9,521 patients) was 0.21 (95%
CI: 0.14–0.30, I2¼ 99%).
Conclusion Hepatitis A vaccine has good immunogenicity in patients with IBD. The
decision to routinely vaccinate IBD patients may be made in light of underlying
seroprevalence of HAV.
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results, the duplicates were manually removed. The remain-
ing results underwent initial screening for titles and
abstracts to identify papers eligible for the full-text screening
by two reviewers (V.S., P.B.). The differenceswere resolved by
discussion among the reviewers.

Study Selection
We included studies which provided information regarding
baseline seroprevalence rates of previous HAV infections with
IBD, the vaccination rates forHAV inpatientswith IBD, and the
seroconversion rates after HAV vaccination (single and double
dose) in patients with HAV vaccination. These reports were
included irrespective of language, geographic, or age-related
restrictions or the type of publications. For vaccination rates
we included all reports irrespective of the manner in which
this was estimated (records, questionnaires, or Internet-based
surveys). However, physician surveys intended to evaluate the
practices regarding vaccinationwere not included.We exclud-
ed studies where there was suspicion of duplication of data
(same center with multiple reports from overlapping time
periods). For any analysis we excluded a study if the total
population reported was less than 10 patients. The studies
wereexcluded if theydidnot provide relevant informationor if
the data was not extractable.

Data Extraction
The data were extracted on a preformat and included the
details regarding the study duration, region, and study
population (IBD, CD, and UC; adult or pediatric; any specific
population, e.g., pregnancy or postpartum). The details of
study (retrospective, prospective, trial) were also extracted.

Outcomes
The outcomes of interest relevant to the systematic review
for which data were extracted included:

1. Seroprevalence of HAV infection in IBD population. The
data were also extracted for UC and CD separately to
compare the seroprevalence rates in these two groups.
The data from controls/healthy population was also
extracted when available.

2. The seroconversion after HAV vaccination after one and
two doses of vaccine was also extracted.

3. The vaccination rates of IBD patients for HAV were also
extracted and the method of estimating vaccination rates
was also extracted (survey or records).

Analysis
Apart from the base package of the R statistical software
version 4.0.1, meta and metafor packages were also utilized
for the analysis.10,11 We used the random effect model with
inverse variance approach to calculate pooled seroconversion
rates after HAV vaccination. The individual seroconversion/
seroprevalence/vaccination rates were logit transformed prior
to pooling. The seroprevalence rates between the IBD popula-
tion and control population were compared using pooled
relative risk obtained by the Mantel–Haenszel method. I2 and
p-values were used for the assessment of heterogeneity. Sub-

group analysis, where feasible, were performed to address and
investigate any significant heterogeneity (I2>50%). Baujat plot
was also constructed to identify any specific studies contribut-
ing to the heterogeneity.

Methodological Quality and Risk of Bias Assessment
The publication biaswas assessed by the visual assessment of
the funnel plot (if studies>10). Also, the Egger test was
conducted to identify the publication bias. Two investigators
(A.J. and P.B.) separately and independently assessed the
methodological quality and risk of bias for each study using
the Joanna Briggs Institute critical appraisal tool for preva-
lence studies.12 Any disagreement was resolved by mutual
consensus after discussion with V.S.

Results

Study Selection
We identified 444 records after PubMed and Embase search.
After removing duplicates, 349 records were eligible for title
and abstract screening. Three hundred and two titles were
excluded for various reasons (►Fig. 1). Of the 47 titles
assessed for full-text screening, 10were excluded for various
reasons (►Supplementary Table S2, available in the online
version),13–22 and eventually 37 papers were included in the
systematic review. Fourteen studies were included in the
analysis about baseline seroprevalence of hepatitis A in the
setting of IBD,23–36 5 studies reported on the seroconversion
after complete HAV vaccination,26,37–40 while 18 studies
reported about the HAV vaccination rates in IBD
patients30,41–57 (►Tables 1,2,3).

Seroprevalence of Hepatitis A in Inflammatory Bowel
Disease
The pooled seroprevalence of HAV antibodies in patients
with IBD on the basis of 14 included studies (2,370 patients)
was 0.36 (95% confidence interval [CI]: 0.22–0.53, I2¼95%)
(►Fig. 2). To explain the high degree of heterogeneity we
performed a subgroup analysis on the basis of factors which
are likely to impact the underlying seroprevalence, that is,
age of included population and the region of the studies. As
expected, the seroprevalence was higher in adults (0.42, 95%
CI: 0.27–0.59, I2¼95%) as compared with the pediatric
studies (0.18, 95% CI: 0.04–0.55, I2¼94%), however, the
heterogeneity was high (►Supplementary Fig. S1, available
in the online version). Regional differences were apparent
with studies from Asia reporting highest seroprevalence
rates and those from North America reporting the lowest
seroprevalence rates but the heterogeneity even among
various region-based groups was high (►Supplementary

Fig. S2, available in the online version). Baujat plot could
identify two studies which contributed the maximum to the
heterogeneity (►Supplementary Fig. S3, available in the
online version). The sensitivity analysis by excluding the
two studies which did not report the method to determine
seroprevalence did not change the pooled seroprevalence
rates (0.32, 0.19–0.49, I2¼95%) (►Supplementary Fig. S4,
available in the online version). On comparing the
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seroprevalence of HAV in IBD as compared with controls, the
pooled relative risk (4 studies) was not different between the
two groups (0.94, 95% CI: 0.66–1.34, I2¼76%) (►Fig. 3).

Seroconversion after HAV Vaccination
There were five studies (221 patients, two in the pediatric age
group) reporting response to two doses of hepatitis A vaccina-
tion in patientswith IBD. The pooled seroconversion rate to two
doses of HAV vaccination was 0.93 (95% CI: 0.88–0.96, I2¼0%)
(►Fig. 4). Three studies (104 patients) reported on the serocon-
version after a single dose of HAV vaccination and the pooled
seroconversion rate was 0.47 (95% CI: 0.35–0.59, I2¼20%)
(►Supplementary Fig. S5, available in the online version).

Vaccination Rates for Hepatitis A in Patients with IBD
The pooled vaccination rate for hepatitis A among patients
with IBD (18 studies, 9,521 patients) was 0.21 (95% CI: 0.14–
0.30, I2¼99%) (►Fig. 5). To explain the heterogeneity, we
performed subgroup analysis based on the region (continents)
and the population (adults, pediatric, and pregnant). Interest-
ingly, the HAV vaccination rates were highest among the
pregnant population (0.56, 0.45–0.66, I2¼90%) as compared
with adults (0.18, 012–0.27, I2¼98%) (►Supplementary

Fig. S6, available in the online version). The vaccination rates
were higher in the North American population (0.29, 0.19–
0.41, I2¼99%) as compared with the other three continents
(►Supplementary Fig. S7, available in the online version). A

subgroup analysis on thebasis of study type indicated that the
vaccination rates in prospective studies was 0.37 (0.15–0.66,
I2¼98%), in retrospective studies was 0.18 (0.09–0.33,
I2¼99%), and in surveys was 0.19 (0.11–0.32, I2¼97%)
(►Supplementary Fig. S8, available in the online version).
Baujat plot identified three studies which had maximum
contribution toheterogeneity (►Supplementary Fig. S9, avail-
able in the online version).

Risk of Bias
For seroprevalence of HAV, both the funnel plot and the Egger
test suggest absence of any publicationbias (►Supplementary

Fig. S10, available in the online version). The risk of bias
analysis of studies included in the analysis of seroprevalence,
seroconversion rates, and vaccination rates are shown in
►Supplementary Tables S3–S5 (available in the online ver-
sion), respectively. For pooled HAV vaccination rates in IBD of
HAV, the visual analysis of the funnel plot and the Egger test
suggest that publication bias is unlikely (►Supplementary

Fig. S11, available in the online version). However, majority
of studies were of low risk. Some of the studies available as
abstracts could not be completely assessed for all domains.

Discussion

Hepatitis A vaccination is recommended for patients with
IBD. However, it is unclear if the vaccination should be done

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart showing the selection of studies for the
systematic review.
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Fig. 2 Forest plot depicting the pooled seroprevalence rates for hepatitis A virus (HAV) in patients with inflammatory bowel disease.

Fig. 3 Pooled relative risk of seropositivity of hepatitis A virus (HAV) in patients with inflammatory bowel disease (IBD) as compared top
controls.

Fig. 4 Pooled seroconversion rates after two doses of hepatitis A virus (HAV) vaccination in patients with inflammatory bowel disease (IBD).
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routinely or after checking the presence of previous expo-
sure. Also, in regions with high baseline seroprevalence, the
utility of vaccination at the time of diagnosis is uncertain as
many individuals may have been exposed to HAV in the past.
The present systematic review provides evidence that the
seroprevalence of hepatitis A infection is variable across the
globe and the highest rates are found in Asia while North
America may have the lowest rates. Importantly, the sero-
prevalence rates in the IBD population are similar to the
controls, suggesting that the population level data can be
used as a proxy indicator of seroprevalence in IBD patients
and guide the testing/vaccination strategy. Further, the
results suggest that the vaccination rates against hepatitis
A are lowacross the globe. This is even true in North America
where the baseline seroprevalence is lowand the vaccination
rates are higher as comparedwith other regions of the globe.

Usually, there is a concern about response to vaccination
(like HBV and coronavirus disease 2019) in patients who are
on certain drug therapies like immunomodulators and bio-
logicals.58,59 Our analysis demonstrates that this may not be
a significant concern with complete HAV vaccination al-
though the data are limited. Four of the five included studies
provided information about the underlying drugs used.
While seroconversion was good with most drugs, one report
suggested that seroresponse may be attenuated in those on
anti-tumor necrosis factor.39 Another study, however, sug-
gested good response in the patients who were on inflix-
imab.37 This suggests that post-vaccination testing of
seroconversion may not be required even in patients with
underlying exposure to immunomodulators. The response to
a single dose of vaccination is also fair and therefore,

vaccination can be administered at the time of starting any
immunosuppressive therapy.

HepatitisA isan importantcauseofacuteviralhepatitis in the
world. It is a positive single-stranded ribonucleic acid virus
belonging to the Picornaviridae family and primarily undergoes
replication in hepatocytes. The risk factors of HAV infection
include intravenous drug abuse, chronic liver disease, travel to
endemic areas, occupational exposure, prisoners, older persons,
and immunocompromised. The transmission is usually by feco-
oral route while the virus is excreted in human bile and stool.
With prolonged immunosuppression in patients of IBD, hepati-
tis A infection is a concern. Infectionwith hepatitis A can lead to
acute viral hepatitis and acute liver failure.6 Rarely hepatitis A
infection can cause relapsing hepatitis and prolonged cholesta-
sis.Withvaccinationavailable,hepatitisA-related liverdisease is
preventable in patients with IBD. Although this is the first
systematic review on hepatitis A vaccination in IBD, there are
certain limitations. We could not separately assess the effect of
underlyingdisease (UCorCD), activity, anddrug classes because
of the limited number of studies. Further, the studies for a
particular region regarding seroprevalence were limited and
may not be directly applicable to the entire region.

In regionswith low seroprevalence, a strategy tovaccinate
without testing of prior exposure may be appropriate. How-
ever, in regions with high seroprevalence (100% in one study
from India), the need for routine vaccination of all IBD
patients is questionable.24 However, with improvements in
sanitation there may be decline in childhood exposure to
HAV and changes in such policies may be needed with
changing seroprevalence data. In this regard, the seropreva-
lence rates in the general population can guide the strategy

Fig. 5 Pooled rates of vaccination for hepatitis A virus (HAV) in patients with inflammatory bowel disease (IBD).
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because these are proxy indicators of seroprevalence of HAV
in the IBD population. Further, increasing immigration rates
bring their own challenges in making blanket policies for a
particular region. The systematic review suggests that a
single global policy for HAV vaccination may not be appro-
priate and the policy should be based on regional seropreva-
lence rates, cost of testing, and the cost of vaccination.
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