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ARNA COVID-19 vaccine (Pfizer-BioNTech; Pfizer,
New York, NY) has demonstrated 95% efficacy in prevent-
ing COVID-19 in a phase III placebo-controlled randomized
clinical trial1 and in real-world data analyses.2,3

Patients with inflammatory bowel disease (IBD) treated
with immune-modifying agents are considered partially
immunosuppressed, and thus, the International Organiza-
tion for the Study of Inflammatory Bowel Disease (IOIBD)
recommends that patients with IBD should be vaccinated
against COVID-19 and that vaccination should not be de-
ferred in patients receiving immune-modifying therapies.4

Because patients with immune conditions (including IBD)
were excluded from the COVID-19 vaccine clinical trials, it is
important to describe accumulating real-world data.5

In Israel, patients with IBD were given priority for early
vaccination in the campaign, which is, as of June 23, 2021,
the most extensive worldwide (63.6% of the total popula-
tion received at least 2 doses, and 59.5% of the population
was fully vaccinated).6

This study is a preliminary report of the effect of mass
vaccination in patients with IBD.

This retrospective cohort study was conducted using
data from the Maccabi Healthcare Services (MHS) central
computerized database. MHS is the second largest state-
mandated health care provider in Israel, covering >2.5
million members (25% of the population) and is a repre-
sentative sample of the Israeli population.

To evaluate vaccine effectiveness, this study included
individuals from the MHS IBD registry aged �16 years who
received the BNT162b2 mRNA COVID-19 vaccine and
matched patients (1:3) who were vaccinated between
December 19, 2020 and March 10, 2021. Individual
matching was performed based on sex, birth year, coexisting
comorbidities, and month of the first vaccination dose. IBD
status was defined according to the MHS IBD registry based
on physician diagnosis and dispensed medications.7

The analysis excluded patients with a history of a positive
polymerase chain reaction (PCR) result or a diagnosis of
COVID-19 any time before thefirst BNT162b2 vaccination. All
eligible patients were required to have aminimum of 30 days
of follow-up after the second vaccine dose date, referred to as
the “index date,” to observe study outcomes. Retrospective
follow-up lasted from the index date until April 11, 2021
(details are provided in the Supplementary Text). The MHS
Ethics Committee approved the study protocol.

The study included 12,231 patients with IBD and 36,254
matched patients. Overall, 50.0% were women, and the
mean age was 47 ± 17 years in both groups. Follow-up was
a median of 71 days (interquartile range, 52–80 days), and
the interval between vaccines was a median of 21 days
(interquartile range, 20–21 days). Baseline characteristics
and positive PCR result by disease type and treatment are
presented in Supplementary Table 1.

Breakthrough infection rates >7 days after the second
dose were 0.19 % in patients with IBD and 0.15% in
matched patients and after >14 days after the second dose
were 0.14% and 0.10%, respectively. The calculated relative
risk (RR) for IBD was 1.21 (95% confidence interval [CI],
0.74–1.97) >7 days after the second dose and 1.26 (95% CI,
0.71–2.23) >14 days after the second dose. The Mantel-Cox
log-rank test from the Kaplan-Meier survival analysis
(Figure 1A) was not statistically significant (P ¼ .430). Of 23
patients with IBD who had a positive PCR result >7 days
after the second dose, 9 had symptoms, 2 were hospitalized,
and 1 died (details in Supplementary Table 2a).

Compared with their matched patients, patients with
Crohn’s disease (CD) were at a greater risk for breakthrough
infection (P ¼ .055), while no significant difference (P ¼
.310) was shown among patients with ulcerative colitis (UC)
(Figure 1B and C). The RR for CD and matched patients was
1.52 (95% CI, 0.69–3.28) >7 days after the second dose and
1.82 (95% CI, 0.69–4.79) >14 days after the second dose,
whereas for UC and matched patients, the RR was 0.53
(95% CI, 0.18–1.58) >7 days after the second dose and 0.95
(95% CI, 0.28–3.81) >14 days after the second dose.

In multivariable Cox proportional hazard models, pa-
tients with CD had an elevated risk for breakthrough
infection compared with patients with UC >7 days and >14
days after the second dose, with hazard ratios of 3.56 (95%
CI, 1.29–9.83) and 3.38 (95% CI, 1.07–10.64), respectively.
No increased risk was demonstrated for patients treated
with immune-modifying therapies (Supplementary Table 2a
and b).

In this study, we describe the effectiveness of the
BNT162b2 mRNA COVID-19 vaccine in patients with IBD. As
demonstrated in the general population, the vaccine is
highly efficient, with a very low absolute breakthrough
infection rate (0.1%) for fully vaccinate patients.

Our large cohort allowed us to explore the effect of
immune-modifying treatments in patients with IBD on the
risk for COVID-19 infection after vaccination. A publication
by the IOIBD recommended that patients with IBD vacci-
nated against COVID-19 be counseled that vaccine efficacy
may be decreased when receiving systemic corticosteroids.4

Despite the wide use of immune-modifying medications,
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Figure 1. Kaplan Meier survival curves of
matched patients with and without (A) IBD,
(B) Crohn’s disease, and (C) ulcerative
colitis showing days to positive polymer-
ase chain reaction (>7 days after the
second COVID-19 vaccine). The shaded
areas indicate the 95% confidence
interval.
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vaccine effectiveness in our study cohort was high. A recent
publication by Wong et al8 demonstrated that a protective
serologic response after mRNA vaccine administration
developed in all patients with IBD in their cohort, where
most patients were treated with immune-modifying treat-
ments. Their findings support our results.

A trend toward an increased risk for breakthrough
infection compared with matched patients was observed
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among patients with CD but not among patients with UC. If
validated by other and larger cohorts, these findings suggest
that patients with CD may have an increased risk for
breakthrough infection.

In conclusion, to the best of our knowledge, this is the
one of the first reports of real-world COVID-19 vaccine
effectiveness in patients with IBD. Overall vaccine effec-
tiveness was excellent and comparable to the reference
population.
on behalf of the Collaborators of the Maccabi Institute for
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Note: To access the supplementary material accompanying
this article, visit the online version of Gastroenterology at
www.gastrojournal.org, and at https://doi.org/10.1053/
j.gastro.2021.06.076.

AMIR BEN-TOV
Maccabi Institute for Research & Innovation
Maccabi Healthcare Services
Tel Aviv, Israel and
Pediatric Gastroenterology Unit
Dana-Dwek Children’s Hospital
Tel-Aviv Sourasky Medical Center
Tel Aviv, Israel and
Sackler Faculty of Medicine
Tel Aviv University
Tel Aviv, Israel

TAMAR BANON
Maccabi Institute for Research & Innovation
Maccabi Healthcare Services
Tel Aviv, Israel

GABRIEL CHODICK
Maccabi Institute for Research & Innovation
Maccabi Healthcare Services
Tel Aviv, Israel and
Sackler Faculty of Medicine
Tel Aviv University
Tel Aviv, Israel

REVITAL KARIV
Maccabi Institute for Research & Innovation
Maccabi Healthcare Services
Tel Aviv, Israel and
Sackler Faculty of Medicine
Tel Aviv University
Tel Aviv, Israel and
Department of Gastroenterology
Tel-Aviv Sourasky Medical Center
Tel Aviv, Israel
AMIT ASSA
Department of Pediatrics
Assuta Ashdod University Hospital
Ashdod, Israel and
Faculty of Health Sciences
Ben-Gurion University of the Negev
Beer-Sheva, Israel
SIVAN GAZIT
Maccabi Institute for Research & Innovation
Maccabi Healthcare Services
Tel Aviv, Israel
Research & Innovation COVID-19 Task Force

References

1. Polack FP, et al. N Engl J Med 2020;383:2603–2615.
2. Dagan N, et al. N Engl J Med 2021;384:1412–1423.
3. Chodick G, et al. Clin Infect Dis. Published online May

2021;17. https://doi.org/10.1093/cid/ciab438.
4. Siegel CA, et al. Gut 2021;70:635–640.
5. Kim JH, et al. Nat Med 27:205–211.
6. OurWorld in Data. Coronavirus (COVID-19) Vaccinations-

Statistics and Research. https://ourworldindata.org/
covid-vaccinations. Accessed June 24, 2021.

7. Kariv R, et al. Harefuah 2018;157:655–659.
8. Wong SY, et al. Gastroenterology. Published online April

20, 2021, https://doi.org/10.1053/j.gastro.2021.04.025.
Received April 22, 2021. Accepted June 30, 2021.

Correspondence
Address correspondence to: Amir Ben-Tov, MD, Maccabi Institute for
Research & Innovation, Maccabi Healthcare Services, 4 Koifman St, Tel Aviv
636427, Israel. e-mail: ben_tov_a@mac.org.il.

Acknowledgments
The authors thank the following members of the Maccabi Institute for Research
& Innovation COVID-19 Task Force: Tal Patalon, Lilac Tene, Shay Ben Moshe,
Vered Rosenberg, Inbal Goldshtein, and Asaf Peretz.

CRediT Authorship Contributions
Amir Ben-Tov, MD (Conceptualization: Lead; Methodology: Equal; Writing –

original draft: Lead). Tamar Banon, MSc (Formal Analysis: Lead;
Methodology: Equal; Writing – original draft: Lead). Gabriel Chodick, PhD
(Methodology: Equal; Writing – review & editing: Supporting). Revital Kariv,
(Methodology: Equal; Writing – review & editing: Supporting). Amit Assa, MD
(Conceptualization: Equal; Writing – review & editing: Supporting). Sivan
Gazit, MD (Conceptualization: Lead; Methodology: Equal; Writing – review &
editing: Lead).

Conflicts of interest
The authors disclose no conflicts of interest.

Funding
There was no external funding for the project.

http://www.gastrojournal.org
https://doi.org/10.1053/j.gastro.2021.06.076
https://doi.org/10.1053/j.gastro.2021.06.076
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref1
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref1
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref2
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref2
https://doi.org/10.1093/cid/ciab438
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref4
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref4
https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref7
http://refhub.elsevier.com/S0016-5085(21)03233-9/sref7
https://doi.org/10.1053/j.gastro.2021.04.025
mailto:ben_tov_a@mac.org.il


Supplementary Text

Patient characteristics such as age, sex, vaccine month,
and incident COVID-19 infections are described in
Supplementary Table S1. Study outcomes were measured
by the first positive reverse-transcription polymerase chain
reaction SARS-CoV-2 test result or incident diagnosis of
COVID-19 (from community care or hospitalization)
occurring >7 days and >14 days after the index date.
Outcomes were evaluated with Kaplan-Meier curves and
relative risk (RR) to analyze patients with inflammatory

bowel disease and their matched patients and then evalu-
ated separately for patients with Crohn’s disease and those
with ulcerative colitis with their matched patients.

In a secondary analysis, internal comparisons were
made among patients with inflammatory bowel disease.
Cox’s regression analyses were performed and evaluated
positive polymerase chain reaction outcomes >7 days and
>14 days after the second vaccine dose. Covariates in the
models included age, sex, type of inflammatory bowel dis-
ease, and whether patients were on immunosuppressive
treatment (binary variable) 3 months before the index date.

1717.e1 Ben-Tov et al Gastroenterology Vol. 161, No. 5


