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ABSTRACT
The COVID- 19 pandemic has raised considerable 
concerns that patients with inflammatory bowel disease 
(IBD), particularly those treated with immunosuppressive 
therapies, may have an increased risk of SARS- CoV- 2 
acquisition, develop worse outcomes following 
COVID- 19, and have suboptimal vaccine response 
compared with the general population. In this review, 
we summarise data on the risk of COVID- 19 and 
associated outcomes, and latest guidance on SARS- 
CoV- 2 vaccines in patients with IBD. Emerging evidence 
suggests that commonly used medications for IBD, such 
as corticosteroids but not biologicals, were associated 
with adverse outcomes to COVID- 19. There has been 
no increased risk of de novo, or delayed, IBD diagnoses, 
however, an overall decrease in endoscopy procedures 
has led to a rise in the number of missed endoscopic- 
detected cancers during the pandemic. The impact 
of IBD medication on vaccine response has been a 
research priority recently. Data suggest that patients 
with IBD treated with antitumour necrosis factor 
(TNF) medications had attenuated humoral responses 
to SARS- CoV- 2 vaccines, and more rapid antibody 
decay, compared with non- anti- TNF- treated patients. 
Reassuringly, rates of breakthrough infections and 
hospitalisations in all patients who received vaccines, 
irrespective of IBD treatment, remained low. International 
guidelines recommend that all patients with IBD treated 
with immunosuppressive therapies should receive, at any 
point during their treatment cycle, three primary doses 
of SARS- CoV- 2 vaccines with a further booster dose as 
soon as possible. Future research should focus on our 
understanding of the rate of antibody decay in biological- 
treated patients, which patients require additional doses 
of SARS- CoV- 2 vaccine, the long- term risks of COVID- 19 
on IBD disease course and activity, and the potential risk 
of long COVID- 19 in patients with IBD.

INTRODUCTION
As of February 2022, globally, there were more 
than 420 million cases and 5.8 million deaths 
related to the COVID- 19, which is caused by the 
SARS- CoV- 2.1 2 The pandemic remains an ongoing 
threat to global health due to the emergence of new 
variants such as Delta (B.1.617.2) and Omicron 
(B.1.1.529), with considerable escape to antibody 
neutralisation.3 4 Risk factors for severe infection 
with COVID- 19 include advanced age and under-
lying medical comorbidities, such as cardiovascular 
or metabolic diseases.5

Inflammatory bowel diseases (IBD) including 
Crohn’s disease and ulcerative colitis (UC) are 
immune- mediated inflammatory diseases (IMIDs) 
with a rapidly increasing incidence globally.6 There 
are potential intersections between the pathogen-
esis of COVID- 19 and IBD at the molecular level. 
Epithelial expression of ACE2 and transmembrane 
serine protease 2 (TMPRSS2) appear to be essen-
tial for viral entry of SARS- CoV- 2 into host entero-
cytes, which result in unopposed renin–angiotensin 
pathway leading to acute lung injury.7 In patients 
with IBD, who have inflammation of the gut and 
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are often treated with immunosuppressive medications, the 
epithelial expression of ACE2 will remain unchanged or even 
downregulated,8–10 which may impact on the disease spectrum 
of COVID- 19 and its clinical management.

Patients with IBD are at greater risk of developing serious 
infections and pneumonia,11–13 particularly those treated with 
biological drugs which are known to be associated with an 
increased risk of opportunistic infections.14 At the beginning 
of the pandemic, concerns were raised as to whether patients 
with IBD may develop worse health outcomes. It also remained 
uncertain whether patients treated with immunosuppressive 
drugs have reduced vaccine response, as has been demonstrated 
previously for other vaccine- preventable infections.15–18 Until 
recently, patients with IMIDs, including IBD, were excluded 
from the SARS- CoV- 2 vaccine clinical development programmes. 
Since the roll- out of novel vaccine platforms internationally, 
many of which have not previously been studied in patients with 
IBD, many questions regarding the safety and effectiveness of 
SARS- CoV- 2 vaccination in these patients have emerged. In this 
review, we aim to provide a comprehensive overview on the latest 
evidence in the management of COVID- 19 and IBD, in partic-
ular the risk of and outcomes of COVID- 19 in patients with 
IBD, impact of IBD medications on risk of COVID- 19 outcomes, 
whether COVID- 19 impacts IBD disease activity, and new data 
and guidance on SARS- CoV- 2 vaccines in patients with IBD, to 
inform current clinical practice and future research directions.

IMPACT OF IBD ON COVID-19
Risk of COVID-19 in patients with IBD
Since the onset of the COVID- 19 pandemic, concerns were 
raised of the possible heightened risk of SARS- CoV- 2 infec-
tion among patients with IBD and other diseases associated 
with immune dysregulation. In two small, Italian studies in the 
early pandemic, patients with IBD had a high seroprevalence 
of COVID- 19,19 and may have had an increased risk for devel-
opment of SARS- CoV- 2 infection compared with the general 
population.20 21 Conflicting results were, however, reported 
in a subsequent single- centre Italian study,20 and regional case 
series from Spain demonstrating a lower adjusted incidence 
ratio (0.74) of COVID- 19 in patients with IBD compared with 
the general population.22 Two large registry studies across the 
USA confirmed that the overall incidence rate of COVID- 19 
among patients with IBD was low (0.23%), and similar to those 
without IBD.23 Some data from the USA even suggested that 
patients with IBD had a lower risk of COVID- 19 compared with 
non- IBD cohorts (risk ratio (RR) 0.79, 95% CI 0.72 to 0.86), 
however, this may be explained by the phenomenon known as 
‘shielding’ as some governments advised patients with IBD, who 
were thought to be at higher risk of severe COVID- 19, to stay at 
home and minimise face- to- face contacts.24 Similar trends were 
observed across Europe, and in one cohort study in Denmark, 
the prevalence was lower in patients with IBD than the general 
population (2.5% vs 3.7%, p<0.01).25 Worldwide, the reported 
period prevalence of COVID- 19 up until early- 2022 among 
patients with IBD ranged from 0% to 5.95%.24–29

In one meta- analysis including 17 studies, the pooled inci-
dence rate per 1000 population was 4.02 in patients with IBD 
and 6.59 in the general population. There was no significant 
increase in the pooled relative risk (RR 0.47, 95% CI 0.18 to 
1.26) in patients with IBD, and no significant difference by IBD 
subtype.30 Despite initial concerns, patients with IBD appear to 
have comparable rates of SARS- CoV- 2 infection to that of the 
general population.

Advanced age has been shown to be an independent risk factor 
associated with development of COVID- 19 in IBD, but no estab-
lished age cut- off for increased risk has been determined.30 31 
Despite initial concerns regarding the effect of immunosuppres-
sion on SARS- CoV- 2 acquisition, the use of biological drugs 
has not been associated with increased risk of development of 
COVID- 19.28 30 32

Outcomes of COVID-19 in patients with IBD
Over the course of the pandemic, the Surveillance Epidemi-
ology of Coronavirus Under Research Exclusion (SECURE- IBD) 
international registry has helped clinicians and patients better 
understand outcomes of COVID- 19 in patients with IBD. Prior 
to registry closure in January 2022, 7038 cases of COVID- 19 
from 74 countries had been reported to determine the impact of 
IBD treatment regimens on outcomes of COVID- 19, including 
hospitalisation and severe COVID- 19, defined as a composite of 
intensive care unit (ICU) admission, mechanical ventilation and 
death.33–38 Throughout the pandemic, SECURE- IBD has been a 
hugely informative resource for the IBD community, however, 
there are significant limitations with how representative the 
cohort is, in part secondary to the physician- led opt in nature 
of the registry. Despite being a global registry, cases from the 
USA account for over one- third of the database, limiting the 
generalisability of the dataset findings to other populations. 
Furthermore, patients treated with non- biological therapy were 
under- represented as almost two- thirds of cases submitted were 
treated with antitumour necrosis factor (anti- TNF), anti- integrin 
or IL12/23 inhibitors. Notwithstanding these limitations, 
SECURE- IBD is the largest cohort to date assessing the impact 
of IBD treatment on outcomes of COVID- 19.

The common presenting symptoms of COVID- 19 in patients 
with IBD are similar to that of the general population. Most 
presented with fever (67.5%) and cough (59.6%), about one- 
quarter presented with diarrhoea, anosmia or dyspnoea, and 
about 10% had gastrointestinal symptoms, including abdominal 
pain, nausea or vomiting.39 The proportion of gastrointestinal 
manifestations were higher in patients with IBD but may be 
confounded by active disease at the time of COVID- 19.40

Hospitalisation
Despite minimally higher rates of COVID- 19- related hospital-
isations in patients with IBD, compared with the general popu-
lation, the clinical course of hospitalised patients remained 
similar to those non- hospitalised. One retrospective cohort, 
conducted early in the pandemic, reported no increased risk of 
hospitalisation in patients with IBD (RR 1.10, 95% CI 0.74 to 
1.40).40 Conversely, two large- scale studies from the Nether-
lands and USA reported higher rates by 17%–68% in patients 
with IBD.24 41 In these studies, however, clinical course in hospi-
talised patients was similar to those not hospitalised, reflecting 
intercountry variation in threshold for hospital admission. Data 
for patients with IBD, obtained later in the pandemic, were esti-
mated to range from 21% in European to 66% in Latin Amer-
ican regions.22 42–45 In 1 meta- analysis of 11 studies across the 
world, the pooled hospitalisation rate due to COVID- 19 was 
28%.30 Most recently, in one UK- wide population- based study 
of over 17 million people, including more than 20 000 receiving 
immunosuppressive medication (OpenSAFELY), there remained 
an increased risk of hospitalisation in patients with IBD, even 
after controlling for age, sex and comorbidities.46 However, 
although these data are extracted at an individual level from 
40% of general practices in England, certain confounders were 
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not captured, including shielding status which may have reduced 
the risk of infection and biased results towards the null. Further-
more, there may have been risk of misclassification of exposure 
status, given that it would be difficult to determine in this dataset 
the causal and temporal relationship between active IBD and 
SARS- CoV- 2 infection.

Risk factors associated with COVID- 19- related hospitalisation 
include advanced age, active IBD and the presence of ≥1 non- IBD 
comorbidity, such as cardiovascular disease.42 43 47 The impact of 
these risk factors was well demonstrated in SECURE- IBD, where 
hospitalisation rates for patients with IBD ranged from 5% in 
children and young people (10–19 years) to 47% in the elderly 
(>80 years). Rates were higher (60%) in those with more than 
three comorbidities than those without comorbidity (9%),33 in 
patients with UC compared with Crohn’s disease (RR 1.55),30 
and in Hispanic and black patients compared with white patients 
(RR 2.5–3.6).48

Critical care, mechanical ventilation and renal replacement therapy
Although initial data suggested that patients with IBD may have 
had increased critical care admissions, with increased need for 
mechanical ventilation, over the course of the pandemic, rates 
have reassuringly been similar to the general population. ICU 
admission rates for patients with IBD were 3% in SECURE- IBD 
and 5.3% in an international meta- analysis.30 Compared with 
the general population, the risk of ICU admission was similar in 
patients with IBD (RR 0.85, 95% CI 0.69 to 1.06).24 In another 
population- based study from the Netherlands, ICU admission 
rates were similar across patients with IBD compared with the 
general population (12.5% vs 15.7%).41 OpenSAFELY demon-
strated a slight increase in risk of admission to ICU and/or death 
for patients with IBD (HR 1.08, 95% CI 1.01 to 1.16).46 In the 
SECURE- IBD registry, the overall mechanical ventilation rate was 
2%, which increased up to 9% in older patients.33 The relative 
risk of mechanical ventilation was similar in patients with IBD 
compared with non- IBD patients (6.3% vs 11.2%, p=1.00),41 
as was risk of developing acute renal failure (RR 1.00, 95% CI 
0.84 to 1.19) and need for renal replacement therapy (RR 1.00, 
95% CI 0.60 to 1.66).24

Mortality
Initial data suggested that the case fatality rate for patients with 
IBD could be high, ranging from 0% to 33.3%.20 22 41–45 As more 
nuanced data became available, the rate was considerably much 
lower; in one meta- analysis, pooled mortality rate was 4.3% in 
patients with IBD with COVID- 19, which was similar to that of 
the general population.30 In SECURE- IBD, the overall mortality 
rate was 2%, which was significantly higher in the elderly (20%) 
than in younger patients (0%).33 Further studies have confirmed 
that mortality rate from COVID- 19 was similar between patients 
with IBD and those without (RR 0.95, 95% CI 0.71 to 1.26), 
however, studies that stratified by disease subtype reported that 
mortality may be higher in patients with UC compared with 
Crohn’s disease (RR 1.94, 95% CI 1.22 to 3.10).24 30 Multivari-
able analyses from SECURE- IBD suggest that this association is 
likely to be confounded by age, sex, smoking status and comor-
bidity.34 49 50

Risk factors associated with adverse clinical outcomes, 
including ICU admission, mechanical ventilation and/or 
death are advanced age, dyspnoea on presentation, active 
IBD, presence of ≥1 comorbidity and the use of systemic 
steroids.24 25 34 42–45 47 51 One validated prognostic model used to 
predict adverse outcomes in patients with IBD with COVID- 19, 

following adjustment for known risk factors including age, male 
gender, comorbidity, corticosteroid and biological use, demon-
strated an excellent discrimination with an area under curve of 
0.79 for hospitalisation, 0.88 for ICU admission and 0.94 for 
death.50

Effect of IBD drugs on COVID-19 outcome
Systemic steroids
Throughout the pandemic, there was extensive evidence 
demonstrating the detrimental effect of systemic steroids on 
clinical outcomes of patients with IBD who developed COVID- 
19. However, most published data are subject to unmeasured 
confounding between IBD activity, COVID- 19 severity and 
concomitant steroid use. Despite this, data remained convincing 
and replicable, and helped inform positioning of corticosteroids 
in the acute management of IBD. Where a decision is taken to 
stop systemic corticosteroids, careful tapering remains important 
to avoid the risk of an Addisonian crisis, particularly in the 
context of intercurrent illness.52

In the SECURE- IBD registry,33 corticosteroid use was inde-
pendently associated with a 6.9- fold risk of severe COVID- 19 
and a 11.6- fold risk of death due to COVID- 19.33 34 This 
finding was replicated in a large retrospective cohort covering 
4.4 million health plan members in Northern California, some 
of whom had IBD, whereby the use of oral prednisone prior to 
SARS- CoV- 2 infection was a consistent risk factor for subsequent 
hospitalisation, ICU admission and death.53 Further studies have 
also confirmed that corticosteroid use was associated with an 
increased risk for SARS- CoV- 2 infection, hospitalisation and 
critical care requirement.24 54 55 In a recent meta- analysis, the 
pooled relative risks of hospitalisation (RR 1.99, 95% CI 1.64 
to 2.40), ICU admission (RR 3.41, 95% CI 2.28 to 5.11) and 
mortality (RR 2.70, 95% CI 1.61 to 4.55) were all significantly 
higher in patients treated with steroids compared with those 
who were not.30

5-aminosalicylic acid
Conflicting results have been reported on the effect of 
5- aminosalicylic acid (5- ASA) on the disease course of 
COVID- 19 in patients with IBD. Several studies conducted early 
in the pandemic, including two meta- analyses, demonstrated 
an increased risk of critical care, ventilator use and mortality in 
those treated with 5- ASA compared with those not treated with 
5- ASA.34 35 56 For instance, pooled relative risks was 1.59 for 
hospitalisation (95% CI 1.39 to 1.82), 2.38 for ICU admission 
(95% CI 1.26 to 4.48) and 2.62 for mortality (95% CI 1.67 to 
4.11) in patients treated with 5- ASA.30 In a recent, large propen-
sity score matched cohort, 5- ASA was, however, not found 
to be associated with an increased risk of adverse outcome or 
mortality.24 As more data from SECURE- IBD emerged, and 
contrary to the group’s initial report,34 5- ASA was no longer 
associated with any adverse clinical outcomes, hospitalisation 
or death in later publications (RR 1.02, 95% CI 0.83 to 1.26) 
and likely a reflection that the initial association was due to 
reporting bias, including unreported mild COVID- 19 cases in 
5- ASA- and sulfasalazine- treated patients and overrepresented 
mild COVID- 19 cases in biological- treated patients, or covari-
ates that were incompletely controlled for.36

Immunomodulators
According to two population- based studies carried out in the 
USA and France, the use of conventional immunomodulators, 
namely thiopurines and methotrexate, was not associated with 
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an increased risk of COVID- 19 (RR 0.89, 95% CI 0.33 to 2.44), 
hospitalisation (RR 0.94, 95% CI 0.66 to 1.35), mechanical 
ventilation or death (RR 0.35, 95% CI 0.09 to 1.43) compared 
with treatment- naïve patients with IBD.57 58 The pooled relative 
risks of, ICU admission and mortality were similar between those 
treated with immunomodulators and those who were not.30 In 
SECURE- IBD, methotrexate, but not thiopurines, was reported 
to be associated with a marginally increased risk of hospitalisa-
tion and death as a composite outcome (RR 1.26, 95% CI 1.00 to 
1.57), but not severe COVID- 19 or death.36 Of note, thiopurine 
monotherapy or combined use with biologicals were also asso-
ciated with a higher risk of severe COVID- 19 when compared 
with biologicals alone.35

Biological medications
About one in four patients with IBD are treated with biological 
drugs and, initially, there was uncertainty as to the impact of these 
therapies on COVID- 19. Reassuringly, as the pandemic evolved 
and new data became available, accumulating evidence has 
shown that biologicals were safe in patients with IBD(figure 1).

Anti-TNF medications
The use of TNF antagonists, the most commonly used biological 
for patients with IBD, has not been associated with an increased 
risk of COVID- 19.57 Furthermore, anti- TNF- treated patients 
did not demonstrate an increased risk for ICU admission, 
mechanical ventilation, or death compared with non- anti- TNF- 
treated patients34 Similar findings have been replicated in three 
population- based studies in the USA, France and Denmark.24 25 58

Some studies suggest that the risk of developing severe 
COVID- 19 may be lower in biological- treated patients poten-
tially due to the effect of these drugs in suppressing cytokine 
inflammatory pathways that underlie COVID- 19- associated 
inflammatory complications.30 56 59 In one meta- analysis, pooled 
relative risks of hospitalisation (RR 0.34, 95% CI 0.19 to 0.61), 
ICU admission (RR 0.49, 95% CI 0.33 to 0.72) and mortality 

(RR 0.22, 95% CI 0.13 to 0.38) were lower in biological- 
treated patients, most of whom were on anti- TNF, compared 
with patients treated with other non- biologicals for IBD.30 A 
meta- analysis also found that patients treated with anti- TNF 
therapy had decreased risk of hospitalisation and ICU admission 
compared with corticosteroids or 5- ASA.56

However, patients treated with anti- TNF therapy, in combi-
nation with an immunomodulator, showed an increased risk 
of COVID- 19 adverse outcomes. Although a French nation-
wide study found that in- patient mortality rates were similar 
between patients treated with anti- TNF monotherapy compared 
with anti- TNF combination therapy,58 data from SECURE- IBD 
reported that patients treated with anti- TNF combination 
therapy had a higher risk of severe COVID- 19 than those treated 
with anti- TNF monotherapy (8.8% vs 2.2%, RR 4.01, 95% CI 
1.65 to 9.78).35 In a pooled analysis from three international 
registries consisting of patients with different IMIDs, anti- TNF 
monotherapy appeared to have the best safety profile than other 
commonly prescribed treatment regimens, including anti- TNF 
combination therapy.60

Anti-integrins
Data of the impact of vedolizumab, an anti- integrin, on 
COVID- 19 outcomes have been conflicting. One report 
suggested that vedolizumab treatment was associated with an 
increased risk of developing COVID- 19 (RR 1.70, 95% CI 1.16 
to 2.48) compared with patients treated with 5- ASA alone.54 
Initial data from SECURE- IBD also suggested an increased risk 
of hospitalisations in vedolizumab- compared with anti- TNF- 
treated patients (RR 1.39; 95% CI 1.001 to 1.90), but not risk of 
severe COVID- 19.37 54

In more recent data from SECURE- IBD, vedolizumab treat-
ment was found to be associated with a decreased risk of 
hospitalisation or death (RR 0.66, 95% CI 0.56 to 0.78), and 
no association with risk of severe COVID- 19, compared with 
patients who were not treated with vedolizumab.36 It is plau-
sible that vedolizumab- treated patients may be at increased risk 
of COVID- 19 compared with patients treated with other IBD 
medications, in part because the anti- integrin not only binds to 
effector memory cells in the gut, but also the upper respiratory 
tract.61 62 It is more likely that initial data were underpowered 
to detect true differences between patients treated with different 
IBD medications. As data on patients treated with less commonly 
prescribed medications, such as vedolizumab, enriched over the 
course of the pandemic, the increased risk of adverse outcomes 
to COVID- 19 disappeared.

Anti-interleukin 12/23 agents
Although our understanding of risk in patients treated with 
ustekinumab, an interleukin 12/23 inhibitor, remains limited, 
in SECURE- IBD, ustekinumab use was associated with a lower 
risk of hospitalisation or death (RR 0.44, 95% CI 0.36 to 0.54) 
compared with those not treated with ustekinumab.36 Overall, 
current evidence highlights that compared with anti- TNF, 
vedolizumab- treated (RR 0.85, 95% CI 0.56 to 1.28) and 
ustekinumab- treated (RR 1.25, 95% CI 0.56 to 2.80) patients 
are not known to be at increased risk of developing severe 
COVID- 19,36 and the relative risk of hospitalisation was similar 
across patients treated with different biologicals.58

Janus kinase inhibitor
Tofacitinib, a Janus kinase inhibitor (JAKi) approved for the treat-
ment of UC, has been associated with a higher risk of thrombosis 
and infections, and in particular, herpes zoster.63 Available data 

Figure 1 Impact of IBD treatments on COVID- 19 outcomes. Relative 
risks were calculated using multivariable logistic regression models 
comparing outcomes of COVID- 19 from each medication class to 
those not treated with that medication. ICU admission encompassed 
composite outcomes made up by ICU admission, mechanical ventilation 
and mortality not due to COVID- 19. The colours on the indicator 
represent the collective risk of IBD medications on COVID- 19 outcomes: 
green=low risk, amber=moderate risk, red=high risk. *Indicates 
significant results where the 95% CI did not cross 1. Figure created with 
data from refs. 30 36 and using BioRender.com. 5- ASA, 5- aminosalicylic 
acid; IBD, inflammatory bowel disease; ICU, intensive care unit; JAK- 
inhibitor, Janus kinase inhibitor; RR, relative risk; TNF, tumour necrosis 
factor.
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on its safety during COVID- 19 have been limited. In a subgroup 
analysis of SECURE- IBD, which included only 37 tofacitinib- 
treated patients with IBD, tofacitinib use was not associated with 
an increased risk of hospitalisation, ICU admission, mechanical 
ventilation, or death when compared with other treatment regi-
mens.38 No thrombotic events were reported. However, in a 
more recent community- based study from the USA of a larger 
number of patients with IMIDs including IBD, 31% of patients 
treated with JAKi had an increased risk of severe COVID- 19 
(RR 3.35) compared with patients treated with other biologics.53 
Reassuringly, recent data showed that tofacitinib was associated 
with a lower risk of hospitalisation and death (RR 0.48, 95% CI 
0.30 to 0.76).36 Tofacitinib has also been shown to be an effec-
tive treatment to reduce the risk of death or respiratory failure 
from COVID- 19.64

IMPACT OF COVID-19 ON IBD
Impact of COVID-19 on IBD disease activity
Few studies have assessed the impact of COVID- 19 on IBD- 
related disease course, activity and exacerbations, and in partic-
ular, impact on patients receiving immunomodulators. The 
majority of case series or retrospective cohorts have been limited 
by small sample size and inadequate adjustment for confounders 
for disease activity. In one cohort from the USA, 118 patients 
with IBD (62% Crohn’s disease, 55% biological- treated) who 
developed COVD- 19 were followed up to 6 months post- 
COVID- 19.65 Just over one- third of patients reported gastro-
intestinal symptoms associated with COVID- 19, but this may 
have been confounded by the fact that almost two- thirds of the 
cohort had symptoms of active IBD around the time of their 
COVID- 19. Reassuringly, there were no significant changes in 
disease activity, endoscopic evaluation, or laboratory markers 
pre- COVID- 19 and post- COVID- 19.

In a retrospective propensity- score matched cohort study of 
855 458 patients across 40 healthcare organisations in the USA, 
risk of developing IBD flare, and risk of de novo IBD, after 
laboratory- confirmed SARS- CoV- 2 infection was assessed.24 
Patients with a negative SARS- CoV- 2 test were used as controls. 
Of 4310 patients with IBD with a history of COVID- 19, 5.3% 
and 6.8% had a flare of IBD symptoms within 1 and 3 months, 
respectively. No significant association was seen with biolog-
ical therapy. At 3- month follow- up, patients with a history of 
COVID- 19 were 1.3 times (95% CI 1.18 to 1.51) more likely to 
have an IBD- related disease flare compared with those without 
a history of COVID- 19. These observations may be explained 
by enteric infection with SARS- CoV- 2, and/or upregulation of 
ACE2 in ileal and colon tissue leading to disease flare.66 67 In this 
cohort, 774 (0.1%) patients had a new diagnosis of IBD following 
COVID- 19, which was lower compared with a control group 
without a history of COVID- 19 (RR 0.55). The reason for this is 
unclear although the result remained significant when analysis was 
restricted to diagnoses at least 6 months following COVID- 19. 

Risk of long COVID-19 in patients with IBD
Recent evidence has shown that persistent symptoms can remain 
for many weeks after the acute SARS- CoV- 2 infection. This 
condition is named as long COVID- 19 or postacute COVID- 19 
syndrome, which involves multiple organs including respiratory, 
cardiovascular, neurological, gastrointestinal and musculoskel-
etal systems.68 Common symptoms include fatigue, myalgia, 
dyspnoea, myocardial injury, cognitive impairment and sleep 
disturbances.69 Studies from different regions have reported 

variable incidence of long COVID- 19, ranging from 33% to 
87% at 60 days70 71 and 35% to 76% at 6 months or longer.72 73 
One small Italian study reported the clinical characteristics of 
long COVID- 19 in patients with IBD who recovered from acute 
SARS- CoV- 2 infection.74 Prevalence was 39.6%, and two- thirds 
of patients developed asthenia, one- third neurological manifes-
tations, including anosmia, ageusia, memory loss, dermatolog-
ical symptoms, myalgia, with a minority developing persistent 
dyspnoea or depression.

Patients with IBD who developed long COVID- 19 were more 
frequently female, while other demographic characteristics did 
not differ from those without symptoms of long COVID- 19.74 
The exact pathogenesis of long COVID- 19 remains unknown, 
however, changes in the gut microbiota post- COVID- 19 may be 
one plausible explanation, as baseline gut microbiome composi-
tion has been shown to predict the risk of long COVID- 19.75 As 
more patients are infected with new variants of SAR- CoV- 2, the 
number of patients with IBD who develop long COVID- 19 is 
expected to rise substantially. More research is needed to inves-
tigate the pathogenesis of long COVID- 19 and its long- term 
impact on patients with IBD.

Management of IBD during COVID-19 pandemic
International and national guidelines on management of patients 
with IBD during the COVID- 19 pandemic closely aligned 
with pre- pandemic practice recommendations, in particular 
with respect to minimisation of systemic corticosteroid use. 
Although they have largely been based on expert opinion, clin-
ical recommendations have been regularly updated as new data 
emerged.76–82 As new data accumulated during the multiple 
COVID- 19 waves worldwide, the belief that patients with IBD 
may be adversely affected by COVID- 19, and conversely, that 
COVID- 19 may worsen IBD- related disease activity, has largely 
abated. A summary of lessons learnt from the conduct of research 
studies and guideline development during the COVID- 19 
pandemic is outlined in Box 1.

Patients with a known diagnosis of IBD
Most international groups recommended that patients with an 
established diagnosis of IBD should remain on their pre- pandemic 
IBD therapy that was successful in inducing and maintaining 
remission. Patients with a new diagnosis of IBD, or who have 
an established diagnosis and are experiencing a flare of symp-
toms, should be managed according to pre- pandemic standard 
of care. These measures include continuation of immunomodu-
lators, biologicals, JAKi and with a consideration to reduce the 
use corticosteroid therapy where possible and commencement of 
newly- initiated subcutaneous therapy to minimise hospital visits.

At the beginning of the pandemic, patients and healthcare 
providers raised concerns related to risk of nosocomial SARS- 
CoV- 2 infection when attending hospital for maintenance 
biological therapy and the impact of attendance on health-
care resources.83 Switching between biologicals, for example, 
from intravenous infliximab to subcutaneous adalimumab was 
not recommended by most guidelines targeting patients with 
IBD76 78 unlike those targeting patients with rheumatological 
conditions.84 85 This is, in part, because recapture of disease 
remission with a second biological agent, following established 
remission with a first biological agent, is less durable and more 
likely to be associated with development of anti- drug anti-
bodies thereby limiting future therapeutic options in IBD.86–88 In 
some jurisdictions, there have been successful pandemic- related 
programmes reporting elective switching between alternative 
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delivery routes of the same molecule, specifically from intrave-
nous infliximab to subcutaneous infliximab (CT- P13) in patients 
with IBD.89 90

Patients with a new presentation of acute severe UC
Managing patients with a new diagnosis of acute severe ulcer-
ative colitis (ASUC) was of particular concern, given the 
severity of illness, degree of immunosuppression that may 
be required, and risk of developing COVID- 19 in hospitals. 
Two UK- based RAND appropriateness panels support existing 
recommendations, particularly the initiation of corticosteroid 
treatment, escalation to infliximab and timely surgical inter-
vention, irrespective of COVID- 19 status, in both children91 
and adults92 with IBD.

In the PROTECT- ASUC study, a UK- wide case–control study 
across 60 acute secondary care hospitals, recruiting 782 patients 
with ASUC (398 during COVID- 19 pandemic and 384 histor-
ical controls), more patients received rescue therapy or surgery 
during the pandemic than in the historical cohort (55% vs 42%, 
p<0.001), with a shorter time to rescue therapy during the 

pandemic.93 This difference was driven by a greater use of rescue 
and primary induction therapies with biologics, ciclosporin or 
tofacitinib in the pandemic than in the historical cohort; colec-
tomy rates were similar across both groups. Although there was 
an increased use of outpatient- based pathways for initial admin-
istration of intravenous steroids during the pandemic, compared 
with historical controls, most patients were still managed as 
an inpatient.94 Although number of cases were small, rates of 
colectomy were comparable among individuals treated as inpa-
tients and the two cohorts managed as outpatients. Results from 
these studies suggest that healthcare providers should continue 
to adapt hospital- based treatment pathways to improve care of 
patients with newly diagnosed IBD while limiting their risk of 
SARS- CoV- 2 infection.95

Patients with IBD and a diagnosis of COVID-19
Management of a patient with IBD who tests positive for SARS- 
CoV- 2, with or without symptoms, remains controversial. 
Consensus from experts recommend modification of IBD therapy 
in patients who have confirmed COVID- 19. (figure 2)76 77 96 
General principles of the guidelines include consideration to 
taper oral corticosteroids or switch to budesonide, with thiopu-
rines, methotrexate and tofacitinib, and delay biological therapy 
for 2 weeks until recovery. However, most of these recommenda-
tions are based on consensus only, and should be considered on 
an individual basis utilising the most recent data where possible. 
While steroids have consistently come across as a risk factor for 
severe COVID- 19, the proven benefit of steroids in managing 
hospitalised patients with COVID- 19 suggests that steroids 
should not always be withdrawn in cases of patients with IBD 
hospitalised with COVID- 19.97

The International Organisation for the Study of Inflammatory 
Bowel Diseases recommend that patients without symptoms but 
positive for SARS- CoV- 2 withhold IBD therapies for a minimum 
of 10 days.96 In patients with a positive test for SARS- CoV- 2 and 
symptoms of COVID- 19, IBD therapy should also be withheld, 
and restarted when at least 3 days (72 hours) have passed since 
recovery, there is improvement in respiratory symptoms, and at 
least 10 days have passed since symptoms first appeared.

Vulnerable populations
Children with IBD
Children with IBD receiving immunosuppression, like adults, 
are considered to be vulnerable and of potentially higher risk of 
developing adverse outcomes with COVID- 19.98 Reassuringly, 
they have not experienced higher rates of COVID- 19, or related 
morbidity and mortality compared with adults with IBD.99–101 
Compared with adults, COVID- 19 in children, including those 
with IBD, followed a milder disease course, and children had less 
adverse outcomes to COVID- 19.99 Like in adults, prepandemic 
treatment was recommended in children who were newly diag-
nosed or who experienced disease flare,91 102 as delay in treat-
ment during COVID- 19 was associated with disease flares in this 
age group.103 Longer- term surveillance is important to better 
understand the relationship between paediatric IBD and devel-
opment of the newly identified post- COVID- 19 viral syndrome, 
termed multisystem inflammatory syndrome,104 particularly for 
those on immunosuppressive therapy.105 106

Pregnant women with IBD
Similarly, pregnant women with IBD receiving immunosuppres-
sion are a concern for risk of developing adverse outcomes with 
COVID- 19.107 However, throughout the pandemic, this cohort 

Box 1 Lessons learnt during the COVID- 19 pandemic

Optimising resources and infrastructure
 ⇒ Use existing research infrastructure, such as disease- specific 
networks of research- active clinicians and nurses, locally and 
internationally. During COVID- 19, this enabled prioritisation 
of research questions, standardisation of case record forms 
across multiple countries, and improved data quality, 
strengthening data and practice recommendations.

 ⇒ Secure online databases, such as Research Electronic 
Data Capture (REDCap), allowed rapid setup of studies 
and surveillance registries, including electronic consent. 
Consider asking for consent to allow data linkage to national 
databases of community- based and hospital- based records, 
and for patients to be recallable.

Patient and public involvement
 ⇒ If face- to- face research study visits are required, aim to 
minimise clinician and patient contact time to reduce 
infection risk, and time sample collection during routine 
hospital infusion appointments. Consider remote sampling, 
for example, via a postal fingerprick blood testing kit, if local 
resources allow.

 ⇒ Make use of newsletters, online video and other patient- 
facing materials to maximise engagement in research. Where 
possible, communicate individual- level study results back to 
patients to maintain motivation, particularly for longitudinal 
studies.

Adaptability and evolving research questions
 ⇒ Regularly review study aims and objectives to address both 
initial and longer- term outcomes as the pandemic evolves, 
for example, during the COVID- 19 pandemic, vaccine 
development and risk of long COVID- 19.

 ⇒ Data will evolve over time, and publication of data early in 
the COVID- 19 pandemic helped identify immediate gaps in 
our understanding. Consider publishing study- specific data 
in real time, via online registries or dashboards, and formal 
publication of data in the form of living systematic reviews, 
whereby data are enriched and meta- analysed over the 
course of the pandemic.
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has not yet demonstrated higher rates of COVID- 19, or related 
morbidity and mortality, and adverse pregnancy- related outcomes 
have been infrequent.100 108 Limited studies have reported preg-
nancy outcomes in patients with IBD and COVID- 19.109 110 In 
the first case,110 a woman presenting with acute ASUC in her 
first trimester subsequently tested positive for SARS- CoV- 2 and 
had a spontaneous abortion. The exact cause for this outcome is 
unclear and could relate to severe exacerbation of UC, impact 
of COVID- 19, genetic abnormalities or a combination of above 
factors. In the second case,109 a woman with mild IBD symptoms 
developed COVID- 19 at 18 weeks of gestation. She had mild 
COVID- 19 symptoms and pregnancy was not affected following 
a temporary withdrawal of adalimumab during COVID- 19. In a 
retrospective cohort of 244 pregnant women with IBD (75% on 
biological therapy), only one case of COVID- 19 was reported.108 
To date, risk of SARS- CoV- 2 infection, or adverse outcomes, in 
pregnant women with IBD do not appear to be elevated, though 

larger real- world cohorts will be necessary for more definitive 
conclusions.

Endoscopy and disease monitoring in patients with IBD
Early in the pandemic, most guidelines have recommended 
postponing routine or elective endoscopies in patients with 
IBD,111–115 with an exception of high- risk individuals including 
those with a new diagnosis (and high index of moderate/severe 
disease), those admitted with disease flare, bowel obstruction 
or sclerosing cholangitis.116–120 Careful triage of patients with 
COVID- 19 testing before procedure, appropriate use of personal 
protective equipment, reprocessing endoscopes and accessories 
by endoscopic staff are recommended. In addition, less invasive 
assessment and monitoring approaches using faecal calprotectin 
and imaging (MRI, CT or ultrasound) were preferred during 
the peak of the pandemic. One UK- wide analysis of national 

Figure 2 Treatment considerations for patients with IBD who develop COVID- 19 infection. Adapted from the latest European Crohn’s and Colitis 
Organisation and American Gastroenterological Association guidelines.76 77 5- ASA, 5- aminosalicylic acid; IBD, inflammatory bowel disease.
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endoscopy database found that endoscopy procedures during 
the pandemic were reduced to 80%–95% of normal prepan-
demic levels, weekly number of endoscopic- detected cancers 
reduced by 58%, and proportion of missed cancers ranged from 
19% (pancreatobiliary) to 72% (colorectal).121 Similar trends 
were observed in the USA with a reduction of colorectal cancer 
diagnosis by about 50%.122 Emerging data capturing IBD- related 
procedures, investigations and hospital attendances continued 
to show a decrease in volume of these activities during the 
pandemic compared with prepandemic.123 124

As countries recovered from the most recent wave of 
COVID- 19, national guidelines have prioritised access to 
endoscopy services postpandemic based on local demand and 
resources.125–128 The UK has issued updated guidelines which 
stratified patients based on indication for endoscopy and timing. 
For example, to perform surveillance colonoscopy within 6 
months of the original due date for patients due at an interval 
of less than 3 years, and for patients due surveillance colonos-
copy at an interval of 3 years or more, to perform the endoscopy 
within 12 months of the original due date.129

Implementation of home biological therapy infusions has 
been used to reduce hospital attendance during the pandemic. 
However, in practice, attempts to set up such a service were 
challenging with lack of resources or suitable monitoring and 
minimal staff to coordinate care.130 Home- based therapeutic 
drug monitoring for biological drug and antidrug antibodies 
whereby patients undergo low- volume intracapillary blood 
sampling using a fingerprick was found to be equivalent to 
conventional venepuncture at hospitals or clinics.131 This home- 
based patient- led innovation132 133 is a potentially useful adjunct 
to telemedicine and may facilitate safe IBD management while 
protecting patients from SARS- CoV- 2 infection.130 134

SARS-COV-2 VACCINATION
The introduction of SARS- CoV- 2 vaccines has led to a reduc-
tion in SARS- CoV- 2 transmission, hospitalisations and deaths. 
They have been well tolerated, and rates of adverse events 

post- vaccination have been reported to be similar in patients with 
IBD compared with the general population, without an increased 
risk of disease exacerbation.135–137 Previous studies, however, 
have demonstrated impaired vaccine response following pneu-
mococcal15 18 and influenza vaccination in patients treated with 
infliximab, but not vedolizumab138 or ustekinumab.139 There-
fore, initial concerns were raised that patients on immunosup-
pressive medications may have attenuated immune responses 
to SARS- CoV- 2 vaccines, with less immune protection from 
SARS- CoV- 2 infection. The majority of published data have 
focused on vaccine responses to BNT162b2, mRNA- 1273 and 
ChAdOx1 nCoV- 19 vaccines, as these were most commonly 
administered worldwide. The optimal correlate of protection, 
defined as the immune response needed to protect an indi-
vidual from a disease,140 for SARS- CoV- 2 infection remains to 
be established. Consequently, surrogates of humoral and cellular 
immune response have been used to predict vaccine efficacy. 
These include neutralisation antibody assays,141 antibodies to 
the spike(S) protein receptor binding domain (anti- S RBD) as 
a correlate of neutralising antibodies,142 and T cell studies as a 
measure of cellular immunity.

Humoral response with SARS-CoV-2 vaccination
Multiple studies have reported high seroconversion rates 
following two doses of either the mRNA (BNT162b2, mRNA- 
1273) or adenoviral vector (ChAdOx1 nCoV- 19) vaccines, 
ranging from 81% to 100% in patients with IBD on immuno-
suppressive therapy (figure 3).143–146 In one recent meta- analysis 
of over 9000 patients with IBD, the pooled seroconversion rate 
was 0.96 (95% CI 0.94 to 0.97).147 Of 31 studies included, sero-
conversion rates were determined over a range of 28–179 days 
following a second dose of SARS- CoV- 2 vaccine. Variation in 
vaccine dose and patient sampling intervals, use of different anti-
body assays, and difficulties with replicating antibody thresholds 
to define seroconversion, makes interpretation and contextual-
ising of seroconversion rates following vaccination in patients 
with IBD across different studies challenging.

Figure 3 Impact of inflammatory bowel disease (IBD) treatments on SARS- CoV- 2 vaccine response. GMR spike antibody concentration calculated 
from multivariable linear regression models comparing the magnitude of spike (S) antibody responses in each medication class to healthy controls. 
GMR is thought to be equivalent to a fold- change in antibodies. Shaded red boxes represent IBD medications with attenuated vaccine response. 
Figure created based on data from refs.137 143–146 154 175 using BioRender.com. anti- TNF, anti- tumour necrosis factor; 5- ASA, 5- aminosalicylic acid; GMR, 
geometric mean ratio; JAK- inhibitor, Janus kinase inhibitor.
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Cell-mediated immune responses with SARS-CoV-2 
vaccination
Cell- mediated immune responses may also contribute to 
protective immunity against SARS- CoV- 2 infection inde-
pendent of humoral responses. Studies in both non- 
immunocompromised148 149 and immunocompromised150 
cohorts have demonstrated robust T cell responses correlate 
with better outcomes to SARS- CoV- 2 infection. Uncoupling 
of humoral and T cell immunity has been reported in non- 
immunocompromised individuals,151 which may be directly 
relevant to immunocompromised patients who have attenu-
ated humoral responses if T cell responses are not impaired. 
Although data in patients with IBD are limited, initial studies 
are reassuring. CORALE- IBD found a poor correlation between 
anti- S RBD antibody concentration and T cell clonal response 
to SARS- CoV- 2 vaccines from 303 patients with IBD who were 
on a range of therapies, although they found that patients with 
IBD treated with anti- TNF therapy had an augmented T cell 
clonal depth compared with patients receiving no treatment.152 
The CLARITY IBD study, a UK- wide prospective cohort study 
of patients with IBD investigating the impact of infliximab 
and vedolizumab, and/or concomitant immunomodulators, 
on SARS- CoV- 2 acquisition, illness and immunity in patients 
with IBD, reported an uncoupling of anti- S RBD antibodies and 
anti- spike T cell responses, however, similar T cell responses 
were observed between infliximab- treated compared with 
vedolizumab- treated patients after one or two doses of either 
vaccine.146 Further studies are required to confirm these find-
ings, and to determine the relative contributions of T cell vaccine 
responses to SARS- CoV- 2 immunity in patient with IBD.

IBD medications and vaccine response
Patients treated with anti TNF therapies
Despite high seroconversion rates following vaccination, lower 
SARS- CoV- 2 anti- spike (S) antibody concentrations have been 
observed in patients receiving anti- TNF treatment, compared 
with other biological therapies. In CLARITY IBD, following two 
doses of either the BNT162b2 or ChAdOx1 nCoV- 19 vaccines, 
geometric mean (geometric SD) anti- SARS- CoV- 2 S antibody 
levels were significantly lower in 2279 infliximab- treated 
compared with 1031 vedolizumab- treated patients (BNT162b2 
(infliximab 566.7 U/mL vs vedolizumab 4555.3 U/mL) and 
ChAdOx1 nCoV- 19 (infliximab 184.7 U/mL vs vedolizumab 
784.0 U/mL) vaccines).146 Anti- SARS- CoV- 2 S antibody concen-
trations were also lower in patients treated with a concomitant 
immunomodulator. This association was later confirmed in the 
RECOVER study, a prospective, controlled multicentre study 
in Israel.137 Antibody responses following two doses of the 
BNT162b2 vaccine were compared between 73 healthy controls, 
67 anti- TNF treated and 118 non- anti- TNF treated patients with 
IBD. Four weeks following vaccination with a second dose, 
anti- TNF treated individuals had significantly lower SARS- 
CoV- 2 anti- S IgG geometric mean concentration compared with 
healthy controls. Similar observations were seen in this study 
when assessing neutralising antibodies and when using SARS- 
CoV- 2 spike pseudoparticle neutralisation assays. In RECOVER, 
neither timing of anti- TNF administration, nor anti- TNF drug 
levels, were associated with SARS- CoV- 2 anti- S concentrations 
following vaccination, suggesting that SARS- CoV- 2 vaccines 
may be administered at any point during the anti- TNF treatment 
cycle.

Patients treated with non-anti TNF therapies
Data on whether antibody responses to SARS- CoV- 2 vaccines 
in patients with IBD treated with other biological and non- TNF 
immunosuppressive therapies are also attenuated continues 
to emerge. Most studies have shown reassuring results for 
patients on other biological therapies, but have been limited 
by small sample sizes within each medication class. In a single- 
centre cohort study of 602 patients with IBD (292 (48.3%) 
anti- TNF- treated, 112 (18.6%) vedolizumab- treated, 91 
(15.1%) ustekinumab- treated, 51 (8.5%) thiopurine- treated 
and 36 (6.0%) 5- ASA- treated), antibody responses following 
a second dose of either the BNT162b2, CX- 024414 or 
ChAdOx1 nCoV- 19 vaccine were compared with 168 healthy 
controls.153 Post- vaccine seropositivity rates were similar 
among patients with IBD and controls, and median anti- SARS- 
CoV- 2 IgG levels were not significantly different between 
anti- TNF- treated and non- anti- TNF- treated patients. This may 
be because of limited number of patients in each group and 
differences in assay used.

The VIP study from the UK assessed anti- SARS- CoV- 2 S protein 
antibody response in 362 patients with IBD receiving immuno-
suppressive therapy (78 (12.4%) thiopurine- treated, 72 (19,9%) 
infliximab/thiopurine- treated, 63 (17.4%) infliximab- treated, 62 
(17.1%) vedolizumab- treated, 57 (15.7%) ustekinumab- treated 
and 30 (8.3%) tofacitinib- treated) and 121 healthy controls, 
following vaccination with either the BNT162b2 or ChAdOx1 
nCoV- 19 vaccine.154 Patients treated with infliximab, infliximab/
thiopurine and tofacitinib had significantly lower geometric 
mean anti- SARS- CoV- 2 S protein antibody concentrations 
compared with controls (infliximab: 156.8 U/mL (geometric 
SD 5.7); p<0.0001, infliximab/thiopurine: 111.1 U/mL (5·7); 
p<0·0001, tofacitinib: 429·5 U/mL (3·1); p=0·0012, controls: 
1578.3 U/mL (3.7)). In contrast, the PREVENT- COVID study 
compared antibody responses among 317 patients with IBD 
treated with a range of biological and non- biological thera-
pies and only found diminished antibody responses in patients 
treated with corticosteroids, but not other medication classes, 
following two doses of an mRNA vaccine (BNT162b2, mRNA- 
1273).144 Formal hypothesis testing was unable to be performed 
in this exploratory analysis as there were only 13 patients being 
treated with budesonide.

It is unsurprising that reduced antibody responses following 
mRNA COVID- 19 vaccination were also observed in other 
patient cohorts who have IMIDs, including patients with psori-
asis, rheumatoid arthritis and kidney abnormalities.155 The 
multivariate meta- regression from this systematic review of 
5360 patients, some of whom had IBD, demonstrated that treat-
ment with anti- CD20, but not anti- TNF (p=0.058), was associ-
ated with lower SARS- CoV- 2 antibody concentration following 
two doses of mRNA vaccination. This finding may, in part, be 
explained by heterogeneous sample size, disease inclusion, medi-
cation use and antibody testing, and further data are awaited to 
confirm these findings.

Most recently, in a multicentre study of 111 patients with 
IMIDs, lower seroconversion rates following SARS- CoV- 2 
vaccination were reported in patients treated with sphin-
gosine 1- posphate (S1P) modulators compared with healthy 
controls.156 Although these patients were treated with S1P 
modulators for multiple sclerosis, ozanimod, an S1P inhibitor 
has received regulatory approval for treatment of UC recently. 
Whether attenuated seroconversion rates will also be observed 
in patients with IBD treated with ozanimod remains to be 
determined.
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Patients with prior SARS-CoV-2 infection and different vaccine types
The effect of prior SARS- CoV- 2 infection on antibody concen-
trations and seroconversion, following complete vaccination, 
has shown a similar direction of effect in healthy patients,157 
patients without IBD treated with immunosuppressive thera-
pies,158 and patients with IBD. Anti- SARS- CoV- 2 (S) antibody 
concentrations and seroconversion rates have been reported to 
be higher in patients with prior SARS- CoV- 2 infection before a 
single dose or both doses of either vaccine, regardless of treat-
ment class.146 153 159 Vaccination with BNT162b2, compared 
with ChAdOx1 nCoV- 19, has been associated with a higher anti-
body response in patients with IBD, regardless of therapy.146 153 
Notably, while thiopurine use is not known to be associated with 
lower anti- SARS- CoV- 2 antibody concentration in individuals 
who received the ChAdOx1 nCoV- 19 vaccine, the higher peak 
antibody response following mRNA- based SARS- CoV- 2 vaccine 
has led to recommendations for its use in immunosuppressed 
cohorts.

Durability, vaccine effectiveness and breakthrough infections
Decay of vaccine- induced SARS- CoV- 2 antibodies over time, 
as observed in non- immunosuppressed cohorts,141 160 161 can 
result in reduced vaccine effectiveness and a subsequent risk of 
breakthrough infections with SARS- CoV- 2.162 Consequently, 
impaired serological response to SARS- CoV- 2 vaccines in 
patients receiving immunosuppressive therapies may further 
influence the durability and subsequent vaccine effectiveness 
in these patients. In this regard, CLARITY IBD demonstrated 
a shorter antibody half- life in infliximab- treated compared with 
vedolizumab- treated patients following two doses of BNT162b2 
(infliximab: 26.8 days (95% CI 26.2 to 27.5) vs vedolizumab: 
47.6 (95% CI 45.5 to 49.8), p<0.0001) and ChAdOx1 nCoV- 19 
(infliximab: 35.9 days (95% CI 34.9 to 36.8) vs vedolizumab: 
58.0 days (95% CI 55.0 to 61.3) p<0.0001) vaccines.146 Similar 
findings were observed when antibody half- lives of anti- TNF- 
treated patients were compared with other non- anti- TNF treat-
ments including ustekinumab, 5- ASA and budesonide in addition 
to vedolizumab (38 days vs 74 days, p=0.045).163 Conversely, in 
patients with IBD treated with both biological and non- biological 
therapies, one retrospective cohort study reported vaccine effec-
tiveness of 80.4%, following two doses of an mRNA- based 
vaccines (BNT162b2, mRNA- 1273),164 a rate similar to original 
vaccine trials.165 166 In this large Veterans Health Administration 
with IBD cohort, most patients (54.8%, 8048/14,697) were 
treated with 5- ASA only, and the study was conducted when the 
major circulating variant was alpha (B1.1.7).

The rates of breakthrough infections in patients with IBD 
treated with immunosuppressive therapies are less clear. While 
CLARITY IBD reported more breakthrough infections in inflix-
imab- compared with vedolizumab- treated patients (5.8% 
(201/3441) vs 3.9% (66/1682), p=0.0039), with a shorter time 
to a positive SARS- CoV- 2 PCR,146 this finding has not yet been 
observed in other studies.

Two other cohort studies have found no difference in rates of 
breakthrough infection following two doses of vaccination.167 168 
One Israeli case–control study assessed 12 109 patients with 
IBD who had received two doses of BNT162b2 vaccine.167 The 
authors reported no difference in rates of breakthrough infec-
tions, or time to positive SARS- CoV- 2 PCR, in patients treated 
with anti- TNF or corticosteroids compared with patients with 
IBD not on these treatments (0.4% vs 0.3%, p=1.0). Similarly, 
in one large US retrospective cohort, no difference in break-
through infections between patients with IBD compared with 

non- IBD controls was found (0.36% vs 0.28%, RR 1.3 (95% 
CI 0.83 to 2.05)).168 Overall, less than 1% of patients with a 
breakthrough infection required hospitalisation, regardless of 
IBD treatment.136 146

Differences in rates of breakthrough infections should be 
interpreted with caution, as differential findings across studies 
may be explained by differences in vaccine type, dosing interval, 
prevalence of SARS- CoV- 2 and incidence of dominant variants 
during the study period.

Third doses and variants of concern
On 26 November 2021, the WHO designated B.1.1.529, or 
the omicron variant, of SARS- CoV- 2 a variant of concern.169 
Because of its increased transmissibility and waning population 
immunity, the omicron variant is driving large numbers of break-
through and SARS- CoV- 2 reinfections, with estimates suggesting 
serological responses following SARS- CoV- 2 vaccination 
needing to be 40- fold greater than with previous SARS- CoV- 2 
variants to achieve protective immunity.170 As the majority of 
published studies predate emergence of omicron, and newer 
SARS- CoV- 2 variants,171 little data have been published on the 
antibody responses following third, or booster, doses of SARS- 
CoV- 2 vaccines that most countries recommended patients with 
IBD receive.

Preliminary data from the HERCULES cohort, a multi-
centre, prospective, non- randomised study assessed serological 
responses from 85 patients with IBD who received a third dose 
of SARS- CoV- 2 mRNA vaccine.172 They found that all patients 
were seropositive, and expectedly, median antibody concentra-
tions were higher following a third dose than after the two- dose 
series. Notably, patients treated with corticosteroids, anti- TNF, 
mono- or combination therapy, had significantly lower SARS- 
CoV- 2 anti- spike IgG antibody concentrations than patients who 
were not treated with those therapies (median 38 (IQR 20–120) 
vs 73 (IQR 58–167), p=0.015). Similar findings were observed 
in a prospective cohort study of 495 patients with IBD, where 
corticosteroid use was associated with lower antibodies to SARS- 
CoV- 2 spike protein following a third dose of SARS- CoV- 2 
vaccine (fold- change: 0.07 (95% CI 0.02 to 0.20)).173

To date, there are no data on outcome and efficacy of fourth 
dose of vaccine in patients with IBD. According to recommen-
dations from the US Center for Disease Control and Prevention, 
people aged 12 years and older who are moderately or severely 
immunocompromised, which includes those on active treatment 
with high- dose corticosteroids or other drugs that may suppress 
their immune response, should receive a total of four doses of 
SARS- CoV- 2 vaccine. The four doses are made up of a primary 
series of three doses of an mRNA SARS- CoV- 2 vaccine, plus 
one booster of an mRNA SARS- CoV- 2 vaccine.174 However, 
the effectiveness of fourth dose vaccine on humoral or cellular 
immune response and how drugs affect subsequent antibody 
decay remains unclear.

CONCLUSION
In summary, accumulating data suggest that there is no 
increased risk for developing COVID- 19 among patients 
with IBD or risk for de novo IBD after COVID- 19 infec-
tion. However, older age, increased number of comorbidities 
and systemic corticosteroid use are risk factors for adverse 
outcomes following COVID- 19 in patients with IBD. Studies 
suggest no short- term impact of COVID- 19 on IBD disease 
activity, though validation in additional larger cohorts is 
required, and the risk of long COVID- 19 remains unclear. 
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Corticosteroid use appears to be associated with an increased 
risk of adverse COVID- 19 outcomes, but most other medi-
cations used to treat IBD, including biologicals, mesalazine 
and sulfasalazine are not associated with severe COVID- 19 
outcomes. There is some signal that anti- TNF therapies may 
exert a protective effect. These results support maintaining 
patients with IBD on medications that optimally treat their 
IBD during the COVID- 19 pandemic.

The risks of SARS- CoV- 2 vaccination are low and SARS- 
CoV- 2 vaccination is strongly recommended in patients with 
IBD, but the protective immune responses to SARS- CoV- 2 
vaccination are diminished in some patients with IBD, espe-
cially those taking anti- TNF medications. Patients treated with 
anti- TNF plus immunomodulator combination therapies and 
JAKi also had poorer antibody responses to SARS- CoV- 2 vacci-
nation, which exposes them to a potential increased risk of 
SARS- CoV- 2 infection. These findings support a personalised 
approach to scheduling vaccine dosing for patients with IBD. 
Future research should explore factors associated with vaccine 
hesitancy and its effect in the IBD community, the long- term 
effect of immunosuppression on vaccine efficacy, and the search 
for predictive biomarkers of vaccine success, as well as timing 
of fourth dose of vaccine. Further data on long- term outcomes 
and the mechanism of decreased serological responses are also 
warranted.
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