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Abstract
Background  Patients with Inflammatory bowel disease (IBD) remain highly concerned that either their disease or medications—
namely, biologics—may increase the risk of severe coronavirus-2019 (COVID-19). We aimed to assess the safety of biologics 
in Inflammatory bowel disease (IBD) patients with COVID-19.
Methods  We systematically reviewed multiple databases to find relevant articles reporting the effect of biologics on “severe” 
COVID-19 in IBD patients. Those in the form of case series (> 10 patients), case–control, and cohort studies were included. 
Severe COVID-19 was defined as intensive care unit (ICU) admission, mechanical ventilation, and/or mortality. Pooled 
analysis with multivariate regression was performed.
Results  A total of 12 studies with 2681 patients were included. The proportion of females was (48.3%, 95% confidence 
interval (CI) 47.0–49.5%). The proportion of UC patients was (44.8%, 95% CI 41.0–48.5%). Overall, in IBD patients, the 
need for mechanical ventilation, intensive care unit (ICU) admission, and mortality was 5.1%, 6.1%, and 4.5%, respectively. 
Use of biologics did not show a moderating effect on mechanical ventilation (p = 0.68), ICU admission (p = 0.27), or mor-
tality (p = 0.20).
Conclusions  Our findings advocate for the continued biologic therapy in IBD patients during the COVID-19 pandemic. 
Nevertheless, the incidence, severity, and outcomes related to COVID-19 in IBD patients’ needs to be reassessed as data 
continues to emerge.
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Introduction

Novel coronavirus disease-2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus-2, origi-
nated in Wuhan, China, and spread rapidly resulting in a 
global pandemic [1]. Both clinicians and inflammatory 

bowel disease (IBD) patients remain highly concerned 
that either their disease or medications—namely, biolog-
ics—may increase the risk of severe adverse outcomes from 
COVID-19, given their increased propensity for infection 
[2]. We performed a systematic review and meta-analysis 
of the available literature to assess the safety of biologics in 
COVID-19 patients with IBD.

Methods

We performed a systematic review of the databases PubMed/
Medline, Embase, Cochrane, Web of Science, LitCOVID-
NIH, and WHO COVID-19 from January 1 to November 
3, 2020, to identify relevant articles reporting outcomes in 
IBD patients with COVID-19. Those in the form of case 
series (> 10 patients), case–control, and cohort studies were 
included. Studies were excluded if they did not report the 
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outcomes of interest (intensive care unit (ICU) admission, 
mechanical ventilation, and mortality) or excluded data 
on IBD medications (biologics). Pooled analysis was per-
formed using a random-effects model. Study heterogene-
ity was assessed using the I2 statistic. Multivariate regres-
sion model was applied using the proportion of patients on 
biologics, mean age, proportion of patients with ulcerative 
colitis (UC) and proportion of patients with Crohn’s disease 
(CD) as moderates.

Results

The initial search yielded a total of 81 articles, and after 
screening for duplicates and excluding irrelevant articles, a 
total of 12 studies with 2681 patients were finally included. 
Two studies were prospective and 10 retrospective. Eight 
studies were single-nation studies (three from Spain, two 
from the USA, one from Italy, one from the Netherlands, and 
one from Iran) and four multinational. The study publication 
dates ranged from April 3 to October 20, 2020. The propor-
tion of females was (48.3%, 95% confidence interval (CI) 
47.0–49.5%). The proportion of UC patients was (44.8%, 
95% CI 41.0–48.5%).

We found the overall prevalence of outcomes for all IBD 
patients as need for mechanical ventilation: 5.1% (95% CI 
3.5–7.4%, I2 = 52.1%) (as reported by 10 studies), need for 
ICU admission: 6.1%, (95% CI 4.2–8.8%, I2 = 54.8%) (as 
reported by 10 studies), and overall mortality: 4.5% (95% CI 
2.8–7.1%, I2 = 68.0%) (across all 12 studies) (Fig. 1).

Use of biologics (coefficient −0.01, 95% CI −0.08–0.05, 
p = 0.68) and mean age did not show a moderating effect on 
the need for mechanical ventilation (Fig. 2). The increas-
ing proportion of UC (coefficient −0.07, 95% CI 0.15–0.00, 
p = 0.05) and CD (coefficient −0.06, 95% CI −0.09 to −0.02, 
p = 0.002) showed a significantly negative trend towards a 
need for mechanical ventilation. The R2 analog was 1 or 
100%.

Use of biologics (coefficient 0.03, 95% CI −0.02–0.08, 
p = 0.27), mean age, and UC did not show moderating effect 
on ICU admission (Fig. 2). CD proportion showed a negative 
trend towards ICU admission; however, this was not signifi-
cant (coefficient −0.04, 95% CI −0.09–0.00, p = 0.07). The 
R2 analog for the regression model was 0.7 or 70%.

Use of biologics (coefficient 0.03, 95% CI −0.01–0.07, 
p = 0.20) and CD did not show a moderating effect on over-
all mortality (Fig. 2). The increasing proportion of UC 
showed a positive trend towards mortality; however, this 

was not significant (coefficient 0.07, 95% CI −0.01 to −0.14, 
p = 0.08). Increasing mean age showed a significantly 
positive trend towards mortality (coefficient 0.13, 95% CI 
0.02–0.23, p = 0.02). The R2 analog was 1 or 100%.

Discussion

We found the overall prevalence of “severe” COVID-19—
mechanical ventilation, ICU admission, and mortality, for all 
IBD patients with COVID-19 to be 5.1%, 6.1%, and 4.5%, 
respectively. This appears to be fairly low given the impact 
IBD and its medications may have on the immune-system. 
In fact, the increasing proportion of IBD patients showed a 
significantly negative association with the need of mechani-
cal ventilation. Perhaps these findings can be explained by 
the consistent levels of ACE2 receptors in IBD patients 
compared to the general population [3]. Moreover, further 
therapy with immunosuppressants/biologics may decrease 
the expression of these molecules, resulting in overall reas-
surance for IBD patients [3].

We also found that the use of biologics did not predict 
“severe” COVID-19—as shown upon multivariable analysis 
from our meta-regression model. This finding is important 
for several reasons. First, it advocates for the ongoing and 
continued IBD therapy (biologics) in patients during the 
COVID-19 pandemic, as has been suggested based upon 
expert opinion [4]. Second, continuing IBD therapy will 
minimize flares requiring in office or in hospital evalua-
tions, thus contributing to keeping IBD patients safe amidst 
the pandemic. Additionally, this finding is in line with 
our knowledge on biological medications, which seem to 
increase the risk of opportunistic infections, but do not per-
petuate serious infections [2]. Furthermore, the hypothesis 
of suppressing the “cytokine storm” associated with severe 
COVID-19 may contribute to their benefit in this subset of 
patients [5].

Despite our important findings, several limitations must 
be considered [6]. First, some studies also included highly 
suspicious cases in their COVID-19 cohort. Second, not all 
studies were of similar design, and thus, a direct comparison 
to the aforementioned outcomes was not the main focus of 
every study—likely leading to bias [6]. Fourth, it could not 
be determined if a study included some patients whom were 
already accounted for in another registry [6]. Finally, the 
concomitant use of thiopurine immunosuppressants or cer-
tain classes among the biologics may have different effects 
on COVID-19 outcomes—but was too sparsely reported to 
generate meaningful conclusive data.

In conclusion, the current evidence suggests that the IBD 
population is somewhat protected from developing severe 
COVID-19—as determined by the lack of adverse outcomes, 
compared to the general population. The protection is likely 

Fig. 1   Forrest plot demonstrating the overall prevalence of out-
comes—A need for mechanical ventilation, B need for intensive 
care unit (ICU) admission, and C overall mortality—in COVID-19 
infected inflammatory bowel disease (IBD) patients
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Fig. 2   Scatter plots demonstrat-
ing the impact of biologics on 
outcomes; A need for mechani-
cal ventilation, B need for inten-
sive care unit (ICU) admission, 
and C overall mortality
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due to ongoing therapy of IBD and should not be discon-
tinued. The incidence, severity, and outcomes related to 
COVID-19 in IBD patients’ needs to be reassessed as data 
continues to emerge from the pandemic. Additional out-
comes data will be required to understand how all classes of 
biologics and/or the use of concomitant immunosuppressant 
effect COVID-19 outcomes in IBD patients.
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