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1. INTRODUCTION
The outbreak of a novel infectious disease, coronavirus disease 
2019 (COVID-19), caused by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) was first reported in Wuhan, China, 
in December 2019.1 It quickly spread all over the world, led to 
the COVID-19 pandemic, and resulted in over 1 hundred million 
infections and millions of deaths.2,3 A SARS-CoV-2 infection can 
cause gastrointestinal symptoms such as anorexia nausea, vomit-
ing, diarrhea, abdominal pain, and abdominal discomfort, which 
may mimic disease exacerbation in patients with inflammatory 
bowel disease (IBD).4,5 The SARS-CoV-2 virus receptor angioten-
sin-converting enzyme 2 is highly expressed in intestinal epithelial 
cells from the terminal ileum and, to a lesser extent, in the colon.6 
Intestinal inflammation and gut leakage may make IBD patients 
more vulnerable to a SARS-CoV-2 virus infection via the gastro-
intestinal tract. In the reported real-world data, the SARS-CoV-2 
infection risk is comparable between IBD patients and the general 
population.7–9 However, the risk of severe COVID-19 was higher 
in patients with ulcerative colitis8 and those treated with steroids 
or 5-aminosalicyate.7 Several societies have published recom-
mendations, position statements, or expert opinions about SARS-
CoV-2 virus prevention and management for IBD patients.10–15
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Abstract
Background: In the coronavirus disease 2019 (COVID-19) pandemic, severe acute respiratory syndrome coronavirus-2  
(SARS-CoV-2) vaccination has been effective in preventing COVID-19 infections and related mortality. The SARS-CoV-2 vaccina-
tion was also recommended by the international society for patients with inflammatory bowel disease (IBD). However, IBD patients 
were not recruited in prospective randomized clinical vaccine studies. To evaluate the efficacy and safety of SARS-CoV-2 vaccina-
tion in IBD patients, we conducted this systemic review and meta-analysis.
Methods: We systematically searched PubMed, Medline, and the Cochrane Library for studies published between January 1, 
2019, and September 9, 2021. Studies written in English reported the efficacy, seroconversion (anti–SARS-CoV-2 anti-spike (S) 
antibody titer beyond the threshold) rate, and adverse events after the SARS-CoV-2 vaccination in IBD patients. We extracted the 
author, date, study design, country, types of SARS-CoV-2 vaccination, number of IBD patients receiving SARS-CoV-2 vaccina-
tions, and study outcomes. Published data from the enrolled studies were pooled to determine effect estimates. The study protocol 
was registered in PROSPERO (CRD42021264993).
Results: We analyzed findings from 27 454 IBD patients who received SARS-CoV-2 vaccinations in 11 studies that met the inclu-
sion criteria. The post–SARS-CoV-2 vaccination COVID-19 infection rate was comparable between the IBD patients and non-IBD 
patients (odds ratio [OR], 1.28 [95% CI, 0.96–1.71]) and higher in nonvaccinated IBD patients compared with vaccinated IBD 
patients (OR, 8.63 [95% CI, 5.44–13.37]). The adverse event rate, severe adverse events, and mortality after the SARS-CoV-2 
vaccination were 69%, 3%, and 0%, respectively.
Conclusion: The SARS-CoV-2 vaccine is effective and tolerated in preventing COVID-19 infections in IBD patients. Over 98% of 
patients had seroconversion after receiving all doses of the SARS-CoV-2 vaccination, and the influence of biologics on vaccination 
was limited. The SARS-CoV-2 vaccination is recommended for IBD patients.
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Shortly after the COVID-19 pandemic outbreak, vaccine 
development for SARS-CoV-2 virus prevention quickly started 
worldwide.16 At least 6 kinds of vaccines were listed in the World 
Health Organization (WHO) emergency use listing, includ-
ing mRNA-based vaccines (BNT162b217 and mRNA-127318), 
adenovirus vector vaccines (AZD122219 and Ad26.COV2. S20), 
and inactivated vaccines (Vero cell21 and CoronaVac22). These 
vaccines were proven to be effective in reducing symptomatic 
SARS-CoV-2 virus infections and preventing severe disease and 
death.17–22 Theses SARS-CoV-2 vaccination were also effec-
tive in preventing severe disease and disease against the SARS-
CoV-2 B.1.617.2 variant.23 According to previously published 
recommendations in the prevention of SARS-CoV-2 infections 
in IBD patients, vaccination was suggested to be an effective 
method.10–15 However, those suggestions were mainly based on 
previous experiences with other vaccinations. The risk of severe 
adverse events after vaccination, such as thromboembolism, 
anaphylactic shock, and myocarditis, was also unknown in 
IBD patients.24 These recommendations and predicted efficacy 
according to previous clinical trials may not correspond to the 
real-world clinical practice of SARS-CoV-2 virus vaccinations 
for IBD patients. Therefore, we conducted this systemic review 
and meta-analysis to evaluate the efficacy and safety of SARS-
CoV-2 vaccination in patients with IBD.

2. METHODS

2.1. Search strategy and study selection
A systematic review and meta-analysis was executed according 
to the PRISMA-2020 statement.25,26 This study was registered 
on PROSPERO (registration number CRD42021264993).

We performed systematic searches on September 9, 2021, 
using 3 databases, PubMed, Medline, and the Cochrane Library, 
for publications from January 1, 2019, to September 9, 2021. 
The search terms are detailed in Supplementary Table 1 http://
links.lww.com/JCMA/A125. We used a combination of text 
words and subject headings in our search to find studies of 
IBD patients receiving SARS-CoV-2 vaccinations. Only arti-
cles written in English were included. Abstracts of the articles 
were reviewed independently by 2 authors (K.-Y.S. and T.-E.C.) 
first, with discrepancies resolved by a third author (Y.-P.W.). 
We included all studies that enrolled patients with IBD receiv-
ing the WHO-listed vaccines approved for emergency use as 
of September 9, 2021. At least one of the following outcomes 
needed to be available in the enrolled studies: efficacy of the vac-
cine, seroconversion rates after vaccination, or adverse events 
after vaccination. Seroconversion was defined as data beyond 
the threshold of the anti–SARS-CoV-2 spike (S) antibody as 
described previously.27–29 We excluded reviews, editorials, rec-
ommendations or guidelines, studies that did not include IBD 
patients, and studies irrelevant to vaccination or vaccinations 
other than the SARS-CoV-2 vaccine.

2.2. Study outcomes
The primary outcome of interest was the efficacy of SARS-
CoV-2 vaccination in IBD patients, including post–SARS-CoV-2 
vaccination COVID-19 infections and mortality events in 
IBD patients. We also compared vaccination efficacy between 
IBD and non-IBD patients. The secondary outcome included 
the seroconversion rate and adverse events including adverse 
events, severe adverse events, and mortality after SARS-CoV-2 
vaccination.

2.3. Data extraction and quality assessment
Data from the eligible studies were extracted from the articles 
and supplementary files http://links.lww.com/JCMA/A125. 

Extracted data include information on the first author’s last 
name, the title of the article, year of publication, data source, 
countries where the study was conducted, study design, partici-
pant characteristics, vaccine types, previous biologics usage, and 
outcomes. For all eligible nonrandomized control trial studies, 
the Newcastle-Ottawa Scale was used to assess the risk of bias.30

2.4. Statistical analysis
All statistical analyses were performed using the RevMan Review 
Manager software, version 5.3.5 (The Cochrane Collaboration, 
Oxford, United Kingdom), and R software, version 4.1.0  
(R Foundation for Statistical Computing, Vienna, Austria), with 
the metaphor package.31 In this study, odds ratios (ORs) were 
generally used for analyzing discrete variables. The correspond-
ing 95% CIs were used to compare the outcomes between the 
analyzed studies. The pooled effect size was considered statisti-
cally significant if a p value of <0.05 was reached. The I squared 
(I2) statistic, which indicates the percentage of total variation 
and inconsistency across studies caused by heterogeneity, with 
a cutoff value of ≥50%, or the χ2 test for Cochrane Q statistics 
with p < 0.10, indicated significant heterogeneity. If significant 
heterogeneity was found, a random-effects model was selected 
to analyze the pooled data.

3. RESULTS

3.1. Study selection and study characteristics
A total of 5983 citations were found in the searched databases. 
After review and selection, 11 studies that enrolled 27 454 vac-
cinated IBD patients were eligible for meta-analysis. The study 
selection process is shown in Fig. 1.

3.2. Study characteristics and quality
The characteristics of the 11 enrolled studies are listed in Table 1. 
Of the selected 11 studies, eight studies were conducted in the 
United States,28,32–38 one study was conducted in the United 
Kingdom,39 one study was conducted in Israel,40 and one study 
was conducted in Germany.41 Eight studies were performed 
prospectively, and three studies were performed retrospectively. 
mRNA vaccines, including the BNT162b2 and mRNA-1273 
vaccines, were used in most studies, while the adenovirus vec-
tor vaccine AZD1222 was used in the UK study and the Ad26.
COV2.S vaccine was used in a US study. Three studies focused 
on vaccination efficacy in preventing infections and mortality, 
seven studies focused on the seroconversion rate after vaccina-
tion, and three studies focused on adverse events after vacci-
nation. The overall quality of the included studies is shown in 
Supplementary Table 2 http://links.lww.com/JCMA/A125. The 
Newcastle-Ottawa Scale yielded an average score of 7.2 stars 
(range, 6–9 stars; the highest quality studies are given nine stars).

3.3. Efficacy of the SARS-CoV-2 vaccine in patients  
with IBD
In the pooled analysis of three studies that included 31 140 
IBD patients, the estimated infection rate after SARS-CoV-2 
vaccination was 0.258% ([95% CI, 0.173–0.384] I2 = 77%). 
In the pooled analysis of 2 studies that included 25 578 IBD 
patients, the estimated mortality rate due to SARS-CoV-2 after 
SARS-CoV-2 vaccination was 0.042% ([95% CI, 0.014–0.128]  
I2 = 77%; Fig. 2A). The pooled OR for the SARS-CoV-2 infec-
tion rate after SARS-CoV-2 vaccination was comparable 
between the IBD patients and non-IBD patients (OR, 1.28 [95% 
CI, 0.96–1.71]; p = 0.09; I2 = 0%; 2 studies; Fig. 2B). The risk of 
SARS-CoV-2 infection was significantly higher in nonvaccinated 
IBD patients than in vaccinated IBD patients (OR, 8.63 [95% 
CI, 5.44–13.37]; p < 0.01; 1 study; Fig. 2C).
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3.4. Seroconversion rate after SARS-CoV-2 vaccination  
in patients with IBD
In the pooled analysis of 1315 patients who received the first 
dose of a SARS-CoV-2 vaccine, the estimated seroconversion 
rate was 38% ([95% CI, 36%–41%] I2 = 58%; 2 studies). Of 
702 patients who received the scheduled second dose of a SARS-
CoV-2 vaccine, the estimated seroconversion rate was 98% 
([95% CI, 93%–100%] I2 = 51%; 7 studies; Fig. 3A). The pooled 
analysis of the seroconversion rate was the highest in patients 
who received the full dose of the mRNA-1273 vaccine (99% 
[95% CI, 86%–100%]; I2 = 0%), followed by the BNT162b2 
vaccine (97% [95% CI, 87%–99%]; I2 = 49%) and the Ad26.
COV2.S vaccine (93% [95% CI, 65%–99%]; I2 = 0%; Fig. 3B). 
We further compared the seroconversion rate between the dif-
ferent vaccines. The seroconversion rates between the mRNA-
1273 and BNT162b2 vaccines were comparable (OR, 2.46 
[95% CI, 0.91–6.65]; p = 0.08; I2 = 58%; 3 studies; Fig. 3C). 
The seroconversion rate was significantly higher in patients who 
received the mRNA-1273 vaccine than in those who received 

the Ad26.COV2.S vaccine (OR, 38.37 [95% CI, 1.46–1007.51];  
p = 0.03; 2 studies; Fig. 3D), and no statistically significant dif-
ference was found between patients who received the BNT162b2 
vaccine and patients who received the Ad26.COV2.S vaccine  
(OR, 15.78 [95% CI, 0.91–273.45]; p = 0.06; 2 studies; Fig. 3E).

3.5. Seroconversion rate after SARS-CoV-2 vaccination  
in patients with IBD receiving biologics
In the meta-analysis of the seroconversion rate after SARS-
CoV-2 vaccination, no statistically significant difference was 
found between patients taking anti–tumor necrosis factor (TNF) 
alpha agents and vedolizumab (OR, 3.04 [95% CI, 0.52–17.70]; 
p=0.22; 4 studies; I2 = 2%; Fig. 4).

3.6. Adverse events after SARS-CoV-2 vaccination  
in patients with IBD
The adverse event rate after SARS-CoV-2 vaccination was 69% 
([95% CI, 53%–81%] 2 studies; I2 = 78%). Approximately 3% 
of the 5844 patients experienced severe adverse events ([95% 

Fig. 1  Study selection flowchart. IBD = inflammatory bowel disease.
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CI, 1%–10%] I2 = 95%; 3 studies), and no mortality after SARS-
CoV-2 vaccination in IBD patients was reported (Fig. 5).

4. DISCUSSION
This is the first comprehensive systemic review and meta-anal-
ysis evaluating SARS-CoV-2 vaccination in IBD patients. SARS-
CoV-2 vaccination was effective in preventing SARS-CoV-2 
infections and related mortality in IBD patients. The serocon-
version rate was modest 14 days after the first dose of a vaccine 
and high 14 days after the second dose of a vaccine. The sero-
conversion rate was high among IBD patients who completed 
vaccination with the BNT162b2, mRNA-1273, and AZD1222 
vaccines but relatively lower in patients who received the Ad26.
COV2.S vaccine. In patients receiving treatment with biologics, 
the serologic response rate 14 days after receiving the first dose 
of a vaccine was relatively low in patients receiving anti-TNF 
alpha agents compared with patients receiving vedolizumab 
but was comparable 14 days after the second dose of a vaccine. 
The majority of patients had adverse events after vaccination, 
including fatigue/malaise, headache/dizziness, fever/chills, and 
gastrointestinal symptoms, while only a few patients had severe 

adverse events. No vaccine-related mortality was reported in 
IBD patients.

The summarization of the recommendations for SARS-
CoV-2 vaccinations in IBD patients from international socie-
ties are listed in Table  2. SARS-CoV-2 vaccination is strongly 
recommended for IBD patients from all societies. Inactivated 
vaccines were suggested by most societies according to previ-
ous vaccination experiences with other diseases.42,43 If a live-
attenuated SARS-CoV-2 vaccine is inevitable, at least 8 weeks 
after cessation of immunosuppressant is recommended.14 In 
our meta-analysis, SARS-CoV-2 vaccination with mRNA-based 
and adenovirus vector vaccines was proven to be effective in 
preventing SARS-CoV-2 infection and related mortality, which 
supported suggestions from international societies. However, 
the seroconversion rate after a Ad26.COV2.S vaccination was 
relatively lower than that after an mRNA-based vaccine. This 
may be related to the limited number of patients who received 
the Ad26.COV2.S vaccine included in this study. Follow-up of 
IBD patients who received the Ad26.COV2.S vaccination may 
help with further clarification.

In patients receiving immunosuppressants, current recom-
mendations suggest that immunosuppressants may result in 

Fig. 2  Forrest plot of efficacy of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) vaccinations in patients with inflammatory bowel disease 
(IBD). A, The efficacy of SARS-CoV-2 vaccinations on infection and mortality in patients with IBD. B, Post-SARS-CoV-2 vaccination coronavirus disease 2019 
(COVID-19) infections between IBD and non-IBD patients. C, COVID-19 infection rates between vaccinated IBD patients and unvaccinated IBD patients. M-H 
= Mantel-Haenszel method.
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Fig. 3  Forest plot of seroconversion rate in patients with inflammatory bowel disease (IBD) patients taking different severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) vaccines. A, The seroconversion rate after the first and second doses of two scheduled doses for SARS-CoV-2 vaccination in IBD 
patients. B, The seroconversion rate after complete SARS-CoV-2 vaccination with different vaccines in IBD patients. C, The seroconversion rate after complete 
SARS-CoV-2 vaccination with the mRNA-1273 vaccine compared with the BNT162b2 vaccine in IBD patients. D, The seroconversion rate after complete 
SARS-CoV-2 vaccination with the mRNA-1273 vaccine compared with the Ad26.COV2. S vaccine in IBD patients. E, The seroconversion rate after complete 
SARS-CoV-2 vaccination with the BNT162b2 vaccine compared with the Ad26.COV2. S vaccine in IBD patients. The seroconversion rate was estimated by the 
proportion of patients with anti–SARS-CoV-2 anti-spike (S) antibody titers beyond the threshold. M-H = Mantel-Haenszel method.
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lower efficacy of protection from the vaccine. In patients with 
other autoimmune diseases, the seroconversion rate after 
SARS-CoV-2 vaccination was significantly lower than that in 
the control group,44,45 especially in patients using rituximab 
and mycophenolate.45,46 In contrast, our meta-analysis showed 
that for patients who had received full doses of the vaccine, a 
high percentage of seroconversion (98%) was achieved, and the 
influence of immunosuppressants on vaccination efficacy was 
unlikely and minimal if it existed. The seroconversion rate was 
also high among biologics users after full doses of the vaccines. 
Since the risk of severe COVID-19 infection was higher in IBD 
patients receiving steroids and 5-aminosalicylic acid treatment, 
vaccination for IBD patients taking immunosuppressants is 
highly suggested. Furthermore, the anti-SARS-CoV-2 spike (S) 
antibody was found to decrease 8 weeks after the second dose of 
a vaccine,38 and a booster vaccination may be considered during 

follow-up or in patients without seroconversion after the second 
dose of a vaccine. It has been proven that a third dose booster 
vaccination increases the seroconversion rate for patients who 
have received solid organ transplants and had low antibody 
titers after the second dose of vaccination. To prevent the wide 
spread of the COVID-19 Delta variant, the Israeli government 
announced a third dose booster of SARS-CoV-2 vaccines for 
all individuals aged 12 years and over,47 and the UK govern-
ment announced a third dose booster SARS-CoV-2 vaccination 
for individuals aged 12 years and over with severe immuno-
suppression, including patients taking Janus kinase inhibitors, 
T-cell costimulation modulators, monoclonal TNF inhibitors, 
soluble TNF receptors, interleukin (IL)-6 receptor inhibitors, 
IL-17 inhibitors, IL 12/23 inhibitors, IL 23 inhibitors, high-dose 
or long-term moderate corticosteroids, and immunomodulators 
in proximity to their second dose of a SARS-CoV-2 vaccine.48 

Fig. 4  Forest plot of the seroconversion rate in inflammatory bowel disease patients using anti–tumor necrosis factor alpha (TNFα) and vedolizumab. The 
seroconversion rate was estimated by the proportion of patients with anti–severe acute respiratory syndrome coronavirus-2 anti-spike (S) antibody titers 
beyond the threshold. M-H = Mantel-Haenszel method.

Fig. 5  Forest plot of the adverse events, severe adverse events, and mortality events after the severe acute respiratory syndrome coronavirus-2 vaccination in 
patients with inflammatory bowel disease.
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Whether the third dose boosters of the SARS-CoV-2 vaccine are 
mandatory for all IBD patients or IBD patients with low anti-
body titers warrants further study.

Regarding the safety of SARS-CoV-2 vaccination, most of 
the recommendations suggest that SARS-CoV-2 vaccination 
should be performed for all IBD patients irrespective of disease 
activity, except the recommendations of the Polish Society of 
Gastroenterology, which suggested that SARS-CoV-2 vaccina-
tion should be considered for IBD patients in remission only.15 
No other safety considerations specified for IBD patients were 
suggested. In IBD patients receiving SARS-CoV-2 vaccinations, 
approximately 70% of patients experienced adverse events, 
similar to the general population. Only a few severe adverse 
events were encountered, while no mortality events related to 
SARS-CoV-2 vaccination were reported. This corresponded to 
the sound safety profile of previous inactivated vaccines for 
IBD patients.49,50 For patients with other autoimmune diseases, 
the safety of the SARS-CoV-2 vaccine was also good, with few 
severe adverse events.44,51

Several limitations exist in this systematic review and meta-
analysis. First, only cohort studies were included in this review. 
However, many cohort studies were prospectively conducted 
that limited the risk of reporting bias. Second, there was het-
erogeneity or data paucity in respect to type of vaccine (Adeno 
vector virus or mRNA based), the timing of seroconversion 
measurement, and previous COVID-19 exposure history, which 
may influence the seroconversion. High seroconversion rate 
observed on IBD patients receiving full doses of vaccination 
limited these potential influences. Third, the durability of the 
seroconversion after SARS-CoV-2 vaccination was unknown 
that long-term follow-up studies on vaccination efficacy are rec-
ommended. Finally, no enrolled study was conducted in Eastern 
Asia that the ethnic influences on vaccination efficacy and safety 
can’t be evaluated in this study. Further Asian studies are also 
warranted.

In conclusion, the SARS-CoV-2 vaccination is effective in pre-
venting COVID-19 infections in IBD patients, with few severe 
adverse events. Most patients experienced seroconversion after 
receiving a complete dose of a SARS-CoV-2 vaccination, and 
the influence of biologics on vaccination was limited. The need 
for vaccine boosters among IBD patients is worth researching 
further. SARS-CoV-2 vaccination is suggested for IBD patients.
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