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neither a vaccine nor a targeted antiviral therapy 
has been successfully developed and approved to 
be used in clinical pr tice.1-3 Thus, it seems that 
following the rules of social distancing, especially 
in the high‑risk groups, remains the most reason‑
able strategy to limit the spread of the disease.4-7

Introduction  The  COVID‑19 pandemic, 
caused by SARS‑CoV‑2, has significantly impact‑
ed the whole world in recent months. Much effort 
is being made to introduce an effective strategy 
to protect people from SARS‑CoV‑2 infection or 
find a medical cure for it. Up till now, however, 
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Abstract

Introduction  According to the current data, there has been no increase in the incidence of COVID‑19 
in patients with inflammatory bowel disease (IBD).
Objectives  The available data are based on symptomatic cases and do not include the asymptomatic 
ones. To measure the exact infection rate, we initiated a study that aimed to assess the seroprevalence 
of anti–SARS‑CoV‑2 antibodies in IBD.
Patients and methods  A total of 864 individuals were enrolled in the study, including 432 patients with 
IBD (290 with Crohn disease and 142 with ulcerative colitis) and 432 controls without IBD (healthcare 
professionals) matched for age and sex. Serum samples were prospectively collected, and the presence 
of anti–SARS‑CoV‑2 immunoglobulin (Ig) G and IgM + IgA antibodies were measured using the enzyme
‑linked immunoassay method (Vircell Microbiologists).
Results  A significantly higher percentage of positive results for anti–SARS‑CoV‑2 antibodies, both in 
the IgG and IgM + IgA class, was found in patients with IBD (4.6% and 6%, respectively, compared with 
1.6% and 1.1%, respectively, in controls; both P values <0.05). No patient had symptomatic COVID‑19. 
There was no association among patients’ age, sex, drugs used for IBD, or disease activity and the oc-
currence of IgG antibodies.
Conclusions  Patients with IBD may be at higher risk of developing SARS‑CoV‑2 infection, defined as 
the presence of elevated levels of anti–SARS‑CoV‑2 IgG antibodies, but not of having a symptomatic 
and / or severe course of COVID‑19 compared with healthcare professionals without IBD.
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with IBD who visited hospitals between May 1 
and June 15, 2020 were included in the analysis. 
The visits were either due to the continuation of 
biologic treatment or disease exacerbation.

Patient characteristics  Upon admission, each 
patient filled out a dedicated questionnaire on 
the presence of any symptoms suggestive of 
respiratory tract infectious disease in the past 
7 days. Moreover, a detailed assessment of gas‑
trointestinal symptoms was performed, togeth‑
er with the evaluation of IBD activity using ei‑
ther the Crohn Disease Activity Index or partial 
Mayo score.

Control group  The control group consisted of 
healthcare professionals without IBD, employ‑
ees of the Central Clinical Hospital of the Min‑
istry of the Interior and Administration in War‑
saw, Poland (n = 1036). To reliably compare pa‑
tients with IBD and those without IBD, a propen‑
sity matching method was applied using a logis‑
tic regression model (n = 432).

Laboratory analysis  Serum samples were pro‑
spectively collected from non‑IBD healthcare 
professionals and all patients with IBD on ad‑
mission and immediately stored at –80 °C. 
The concentrations of anti–SARS‑CoV‑2 im‑
munoglobulin (Ig) G and IgM + IgA antibodies 
were measured using the enzyme‑linked immu‑
noassay method, targeting viral spike (S) and 
nucleocapsid (N) antigens (Vircell Microbiolo‑
gists, Granada, Spain). All tests were performed 
in the Coronavirus Laboratory Diagnostic Unit 
of the Central Clinical Hospital of the Minis‑
try of the Interior and Administration in War‑
saw, Poland. According to the manufacturer’s 
recommendations, the results were considered 
positive if the antibody index (defined as sam‑
ple optical density / cutoff mean serum optical 
density × 10) was above 6 in the case of IgG and 
above 8 in the case of IgM + IgA.

Data assessment  After all clinical data and serum 
samples were prospectively collected, seropreva‑
lence was assessed and the results were retrospec‑
tively analyzed. All patients who had test results 
positive for IgG were asked about any suspicious 
symptoms suggestive of symptomatic COVID‑19 
(fever, cough, loss of smell and / or taste, chills, 
and dyspnea) in the previous 4 months. For epi‑
demiological reasons, in the case of patients with 
results positive for IgM + IgA, nasopharyngeal 
swabs were taken post‑hoc for the detection of 
SARS‑CoV‑2 infection using the polymerase chain 
reaction (PCR) technique (Figure 1).

Statistical analysis  The comparison of serop‑
revalence between the IBD and control groups 
was performed using the χ2 test of independence. 
The Mann–Whitney test was used to compare the 
levels of immunoglobulins between the study 
groups.

Although COVID‑19 is mainly associated with 
the respiratory tract, it is also of interest to gas‑
troenterologists.8-11 Patients with inflammato‑
ry bowel disease (IBD), including Crohn disease 
(CD) and ulcerative colitis (UC), constitute a group 
of gastroenterological patients who require spe‑
cial care during the pandemic. Since the dysreg‑
ulation of immune response plays a fundamen‑
tal role in the pathogenesis of IBD and the vast 
majority of drugs used in the IBD therapy sup‑
press immune system function, it was specu‑
lated that patients with IBD are at high risk of 
both SARS‑CoV‑2 infection and severe disease 
course.12 That hypothesis was additionally sup‑
ported by the fact that infectious diseases are one 
of the most common complications of both CD 
and UC and treatment.13,14 Therefore, numerous 
scientific societies issued guidelines for the man‑
agement of patients with IBD during the pandem‑
ic.15-19 However, the data available so far do not 
support concerns about the safety of patients 
with IBD. Moreover, there have been reports sug‑
gesting the protective effect of these diseases on 
infection risk and severity.20,21 This could be ex‑
plained by the fact that hyperinflammation, which 
plays a crucial role in the pathogenesis of severe 
COVID‑19, can be dampened by drugs interfer‑
ing with immune response and used in IBD or 
by IBD itself.20,22

The current data on the  impact of IBD on 
the course of COVID‑19 are based mainly on 
symptomatic cases confirmed by a positive na‑
sopharyngeal swab test result.8,20,21 However, 
a growing body of evidence suggests that the per‑
centage of asymptomatic cases of SARS‑CoV‑2 in‑
fection is very high.23-25 That is why, to measure 
the exact infection rate and to monitor the epi‑
demic spread of COVID‑19 in IBD, we initiated 
a study aimed at estimating the seroprevalence 
of anti–SARS‑CoV‑2 antibodies among Polish pa‑
tients with CD and UC.

Patients and methods  This study is a multi‑
center, prospective, observational study assess‑
ing the seroprevalence of anti–SARS‑CoV‑2 anti‑
bodies in Polish patients with IBD. Three tertiary 
centers, recruiting patients from 3 different geo‑
graphical areas in Poland: east‑central (Warsaw), 
western (Poznań), and south‑central (Łódź), par‑
ticipated in the study. All consecutive patients 

What’s new? 

This study aimed to measure the exact rate of SARS‑CoV‑2 infection in pa-
tients with inflammatory bowel disease (IBD), based on the assessment of 
the seroprevalence of anti–SARS‑CoV‑2 antibodies. Hyperinflammation plays 
a crucial role in the pathogenesis of severe COVID‑19, as well as in inflam-
matory bowel disease. This makes the group of patients with IBD particularly 
interesting in the context of epidemiology and the course of COVID‑19. Our 
study shows that patients with IBD are more likely to develop SARS‑CoV‑2 
infections, but these are mainly asymptomatic. Inflammatory bowel disease, 
or the drugs used to treat it, may have a protective effect on severe COVID‑19.
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Ethics approval  This study was approved by 
the Ethics and Supervision Committee for Hu‑
man and Animal Research at the Central Clini‑
cal Hospital of the Ministry of the Interior and 
Administration in Warsaw, Poland (No. 66/2020) 
and the Bioethics Committee at Poznan Universi‑
ty of Medical Sciences (No. 364/20). All patients 
provided written informed consent to partici‑
pate in the study.

Results  A total of 864 individuals were en‑
rolled in the study: 432 patients with IBD (290 
with CD and 142 with UC) and 432 healthcare 
professionals without IBD who were matched for 
age and sex and constituted the control group. 
The baseline characteristics of the study groups 
along with data on anti–SARS‑CoV‑2 seropreva‑
lence and levels of IgG and IgM + IgA are present‑
ed in Tables 1 and 2. The associations between IgG 
or IgM + IgA seropositivity against SARS‑CoV‑2 
and clinical variables, as well as IBD treatment, 
are shown in Figures 2 and 3.

A significantly higher percentage of positive 
results of anti–SARS‑CoV‑2 antibodies, both in 
the IgG and IgM + IgA classes, was found in pa‑
tients with IBD compared with controls (4.6% vs 
1.6%; P = 0.01 and 6% vs 1.1%; P <0.001, respec‑
tively). Positive IgG antibody results were more 
frequent among younger male patients (espe‑
cially below 30 years of age). No differences were 
noted when the study patients were stratified 
by the type of IBD (UC vs CD) or by the type of 
treatment used.

Regarding IgM + IgA antibodies, no difference 
in terms of sex and age was observed. On the oth‑
er hand, there was a strong association between 

To estimate factors that might have caused 
the risk of seropositive status in patients with 
IBD, we used a Bayesian logistic regression mod‑
el, accounting for numerous covariates of the pa‑
tient population. The analysis was performed with 
the use of the STATA 16 statistical package (Stata‑
Corp LCC, College Station, Texas, United States). 
We used noninformative normal (0.1) priors for 
logistic regression β coefficients. Using the Me‑
tropolis–Hastings sampling, we ran Markov chain 
Monte Carlo with 12 500 iterations with the first 
2500 for burn‑in and assessed convergence vi‑
sually. The results were presented as odds ratios 
(ORs) of being seropositive for each subset us‑
ing the posterior draws for each logistic regres‑
sion coefficient and their 95% CIs. A P value less 
than 0.05 was considered significant.

Figure 1�  Study 
flowchart 
Abbreviations: CDAI, 
Crohn Disease Activity 
Index; IBD, inflammatory 
bowel disease; 
Ig, immunoglobulin; 
PCR, polymerase chain 
reaction

Retrospective analysis of 
any suspicious symptoms of 

COVID-19 in the last 4 months

IgM+IgA negative, 
IgG positive

IgM+IgA positive, 
IgG positive

IgM+IgA positive, 
IgG negative

Post-hoc PCR 
testing for 

SARS-CoV-2

IgM+IgA and IgG 
negative

Prospective enrolment (from May 1 to June 15, 2020) of 432 consecutive patients with IBD 
who visited 3 Polish tertiary IBD centers and 432 healthcare professionals without IBD (controls)

•Assessment of disease activity (CDAI, partial Mayo score)
•Data on concurrent medication use
•Questionnaire regarding symptoms of respiratory tract infection in the last 7 days
•Serum sample collection for the detection of anti–SARS-CoV-2 antibodies

TABLE 1  Characteristics of the study and control groups, including 
the immunoglobulin (Ig) G and IgM + IgA anti–SARS‑CoV‑2 seroprevalence

Variable Patients with 
IBD  (n = 432)

Control group 
(n = 432)

P value

Age, y, mean (SD) 35.7 (12.4) 35.7 (12.3) –

Sex, n (%) Female 173 (40) 173 (40) –

Male 259 (60) 259 (60)

Positive anti–SARS‑CoV‑2 IgG 
results, n (%)

20 (4.6) 7 (1.6) 0.01

Positive anti–SARS‑CoV‑2 IgM 
+ IgA results, n (%)

26 (6) 5 (1.1) <0.001

Anti–SARS‑CoV‑2 IgG index, 
mean (min–max)

2 (0.5–27.5) 1.9 (0–33.8) <0.001

Anti–SARS‑CoV‑2 IgM + IgA 
index, mean (min–max)

2.8 (0–38.3) 1.8 (0–16.8) <0.001

Abbreviations: see Figure 1
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of detected antibodies, and their class. Other lim‑
itations of serological methods result from the de‑
layed appearance of antibodies at detectable con‑
centrations (on average, 5.5 days from the onset 
of symptoms for IgM antibodies and 14 days for 
IgG antibodies), the presence of cross‑reacting 
antibodies (eg, with other viruses or in autoim‑
mune diseases), and a reduced ability to produce 
antibodies in some patient groups (eg, patients 
receiving immunosuppressive therapy).

Serological tests using IgM antibodies are still 
not recommended in the diagnosis of active in‑
fection. Therefore, to increase their sensitivity, 
a parallel assessment of anti–SARS‑CoV‑2 IgA an‑
tibodies has been proposed. Despite the increase 
in sensitivity, the usefulness of tests based on 
those antibodies is still controversial. The produc‑
tion of antibodies in the IgM and IgA classes can 
differ individually and is time‑dependent. A few 
studies assessing the usefulness of determining 
antibodies in these classes in addition to using 
the standard method (PCR testing of nasopha‑
ryngeal swabs) have been published. These were, 
however, inconclusive.28 The sensitivity of the test 
used in the study was assessed by the manufac‑
turer as 88% (5 days after a positive PCR test re‑
sult), and specificity, 99%.29-32

In contrast, the high diagnostic accuracy of 
serological tests in identifying patients who re‑
covered from SARS‑CoV‑2 infection is recog‑
nized. The most reliable tests are those using 
the enzyme‑linked immunoassay method, as‑
sessing IgG antibodies against viral spike (S) and 
nucleocapsid (N) antigens. Such a test was used 
in this study. The sensitivity of the test was as‑
sessed by the manufacturer as 85% (10 to 19 days 
after a positive PCR test result), and specifici‑
ty, 98%.29-32

The presented results indicate a significantly in‑
creased percentage of patients with SARS‑CoV‑2 
infection among patients with IBD in the Pol‑
ish population (IgG antibodies) compared with 
healthcare professionals without IBD. At the same 
time, not a single case of symptomatic infection 
was observed.

Of note, the control group consisted of health‑
care professionals without IBD—the employees 
of a hospital that was completely transformed 
during the pandemic into a multiprofile infec‑
tious disease center. It was the biggest hospital 
in Poland, providing comprehensive, multispe‑
cialist care for patients with COVID‑19. Since all 
Polish citizens were recommended to limit con‑
tact with healthcare institutions to the neces‑
sary minimum, serological population studies 
have not been initiated in Poland so far during 
the COVID‑19 pandemic. As a consequence, no 
studies have been conducted to compare hospi‑
tal workers and the general population in terms 
of the presence of anti–SARS‑CoV‑2 antibodies. 
Nevertheless, our control group allowed us to ob‑
tain conclusive results regarding the seropreva‑
lence of anti–SARS‑CoV‑2 antibodies among pa‑
tients with IBD. All individuals without IBD were 

the use of mesalazine and the presence of elevated 
levels of IgM + IgA antibodies (OR, 22.75; 95% CI, 
1.07–146.1). No effect of other drugs on the oc‑
currence of IgM + IgA antibodies was observed.

None of the IgG‑seropositive patients with IBD 
reported any symptoms suggestive of COVID‑19 
in the 4 months preceding enrolment in our 
study. In the post‑hoc analysis, none of the IgM 
+ IgA–seropositive patients with IBD had posi‑
tive PCR test results for SARS‑CoV‑2 infection 
from nasopharyngeal swabs.

Discussion  Despite extensive research in the 
field, the diagnosis of SARS‑CoV‑2 infection is 
not easy. Polymerase chain reaction testing of na‑
sopharyngeal swabs remains the gold standard. 
However, this method has some significant lim‑
itations. These include the fluctuating nature of 
virus replication in the nasopharynx, the risk of 
incorrect material collection, as well as the meth‑
odology of the determination itself, requiring 
the use of specialized equipment, which is time
‑consuming and expensive.26,27

A high percentage of asymptomatic infections, 
together with the above‑mentioned limitations 
of PCR testing, compelled us to look for alterna‑
tive methods to diagnose COVID‑19, or at least 
to identify individuals at increased risk of infec‑
tion, in order to narrow down the group of peo‑
ple tested with the reference method. Serologi‑
cal methods seem appropriate for these purpos‑
es. They are easy to perform, cheaper, and suit‑
able for screening. Therefore, from the beginning 
of the pandemic, a lot of tests based on the detec‑
tion of antibodies against SARS‑CoV‑2 have ap‑
peared. These tests differ in many respects, which 
translates into their reliability and, hence, clin‑
ical usefulness. These differences are related to 
the method of antibody detection used, the type 

TABLE 2  Characteristics of the study group, including disease activity and 
inflammatory bowel disease treatment

Variable Patients with IBD 
(n = 432)

Clinical activity of 
IBD, mean 
(min–max)

Crohn disease, CDAI 138 (12–636)

Ulcerative colitis, partial Mayo score 2 (0–8)

Treatment 
received

5‑ASA 370 (86.1)

Thiopurines 243 (56.3)

Methotrexate 8 (1.9)

Anti–TNF‑α antibodies 214 (49.8)

Infliximab 165 (38.4)

Adalimumab 49 (11.4)

Vedolizumab 102 (23.7)

Ustekinumab 14 (3.3)

Systemic steroids 58 (13.5)

Budesonide 29 (6.7)

Data are presented as number (percentage) of patients unless otherwise indicated.

Abbreviations: ASA, acetylsalicylic acid; TNF, tumor necrosis factor; others, 
see Figure 1
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discontinue treatment if it ensures the patient’s 
clinical remission.15 Moreover, reaching the center 
often entails breaking the rules of social distanc‑
ing. Thus, despite the high awareness of the dis‑
ease and related risks, strict adherence to the rules 
of social distancing can be difficult for patients 
with IBD. Since the median Crohn Disease Activi‑
ty Index and Mayo score indicated IBD remission 
in the majority of patients in our study group, dis‑
ease severity was not a limitation to the patients’ 
everyday activity.

Another hypothetical explanation for higher 
rates of seropositivity against SARS‑CoV‑2 among 
patients with UC and CD could be the IBD ther‑
apy used. Indeed, patients undergoing immu‑
nosuppressive therapy, especially biologic treat‑
ment, were initially believed to be at higher risk 
of SARS‑CoV‑2 infection.16-18 In our study, how‑
ever, no effect of the IBD treatment on the oc‑
currence of IgG antibodies was observed. Inter‑
estingly, a significant association was found be‑
tween the use of mesalazine and the presence 
of elevated levels of IgM + IgA antibodies. This 

very precisely selected in terms of sex and age 
using the propensity matching method. Despite 
the use of the recommended personal protec‑
tive equipment by the hospital employees, stay‑
ing for a long time in an environment in which 
the presence of SARS‑CoV‑2 is confirmed can be 
a risk factor for anti–SARS‑CoV‑2 seropositivity. 
Therefore, the finding of an increased frequency 
of positive IgG antibody results among patients 
with IBD, as compared with the control group, 
seems to be of utmost importance.

The possible explanations for this phenome‑
non are probably complex. Patients with IBD are 
young, professionally and socially active people. 
They are also characterized by more frequent per‑
sonal contact with healthcare facilities, which, de‑
spite numerous efforts, represent the major sourc‑
es of spreading the virus.15,16 Of note, there was 
a high percentage of patients on biologic treat‑
ment in our study group. Despite recommend‑
ed social isolation, those patients had to come 
to the center to have another dose of the drug 
administered, since it has been suggested not to 

Figure 2�  Associations 
between immunoglobulin 
G seropositivity against 
SARS-CoV-2 and clinical 
variables, as well as 
inflammatory bowel 
disease treatment 
Abbreviations: OR, odds 
ratio; others, see Table 2

OR (95% CI)
Age ≤30 y
Age of 31–40 y
Age of 41–50 y
Age >50 y
Male sex
Ulcerative colitis
Crohn disease
Mesalazine
Thiopurines
Methotrexate
Infliximab
Adalimumab
Anti–TNF-α antibodies
Vedolizumab
Ustekinumab
Systemic steroids
Budesonide

2.36 (0.67–6.86) 
1 (reference)
1.77 (0.31–5.61) 
1.11 (0.03–4.51) 
1.91 (0.64–5.04) 
1.19 (0.38–2.63) 
1 (reference)
1.32 (0.32–4.39) 
1.32 (0.46–3.01) 

1.2 (0.42–2.71) 
2.08 (0.51–5.41) 
1.74 (0.64–4.16) 
1.13 (0.33–2.65) 
1.84 (0.04–7.85) 
0.77 (0.07–2.33) 
0.81 (0.02–3.34) 

–5 –4 –3 –2 –1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

OR (95% CI)

Figure 3�  Associations 
between immunoglobulin 
M + immunoglobulin A 
seropositivity against 
SARS-CoV-2 and clinical 
variables, as well as 
inflammatory bowel 
disease treatment 
Abbreviations: see 
Figure 2 and Table 2

2.85 (0.75–8.17) 
1 (reference)
3.8 (0.91–13.33) 
1.21 (0.03–5.74) 
0.84 (0.34–1.72) 
1.59 (0.67–3.38) 
1 (reference)
92.48 (1.01–99.96) 
0.49 (0.19–1.03) 
6.85 (0.66–21.88) 
0.61 (0.21–1.31) 
1.09 (0.19–2.85) 
0.64 (0.25–1.35) 
1.58 (0.57–3.41) 

2.17 (0.68–4.89) 
1.29 (0.13–3.99) 
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OR (95% CI)

OR (95% CI)

Age ≤30 y
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Age >50 y
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Ulcerative colitis
Crohn disease
Mesalazine
Thiopurines
Methotrexate
Infliximab
Adalimumab
Anti–TNF-α antibodies
Vedolizumab
Ustekinumab
Systemic steroids
Budesonide
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there were no cases of symptomatic COVID‑19 in 
our study cohort. Thus, it supports the hypothe‑
sis that patients with CD and UC are not at high‑
er risk of the severe course of COVID‑19.
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was not confirmed in the case of IgG antibodies. 
The complex and not entirely understood mech‑
anism of mesalazine action33,34 makes, however, 
these findings difficult to interpret in the context 
of the risk of coronavirus infection. A very high 
percentage of the study patients taking mesala‑
zine may additionally influence the obtained find‑
ings. Nevertheless, it seems to be an interesting 
starting point for further research.

None of the patients with confirmed SARS
‑CoV‑2 infection (based on the presence of IgG 
antibodies) developed symptomatic COVID‑19. As 
mentioned above, this could result from the dys‑
regulation of immune system function due to 
IBD itself or due to its treatment. Consequent‑
ly, the inadequate, enhanced immune response, 
which plays a crucial role in the pathogenesis of 
symptomatic, severe COVID‑19, can be hypo‑
thetically inhibited.20-22,35 The underlying mech‑
anism remains unclear, but autoantibodies may 
play a role here. New data have shown increased 
autoantibody production (including autoanti‑
bodies targeting cytokines or chemokines with 
a potential immunomodulatory role) in patients 
with COVID‑19.36 The effect of IBD and the drugs 
used for its treatment on the humoral response 
is well established.

As there were no symptomatic cases in our 
study population, no conclusions can be drawn 
regarding the risk factors of poor prognosis in 
IBD patients infected with SARS‑CoV‑2. How‑
ever, one can hypothesize that the suppression 
of immune response in patients with IBD may 
play a protective role, thus hindering the devel‑
opment of symptomatic COVID‑19. This is espe‑
cially true of anti‑TNF drugs, for which increas‑
ing evidence has shown a protective effect against 
severe COVID‑19, in contrast to thiopurine and 
high‑dose steroids.37

Limitations  Our study had several limitations. In 
patients with positive IgM + IgA antibodies, we 
could not confirm viral replication in nasopha‑
ryngeal swabs by using the PCR technique. This 
was, however, to be expected, since PCR tests were 
performed post‑hoc only due to epidemiologi‑
cal reasons, a couple of weeks after serum sam‑
ple collection, and after obtaining all serological 
test results. Moreover, the exact time of the vi‑
ral exposure of seropositive patients could not 
be estimated, as serum samples were only taken 
from each individual once, upon the first admis‑
sion to the hospital. We expect more data from 
the analysis of samples collected repeatedly dur‑
ing the follow‑up of patients, which is ongoing.

Conclusions  To conclude, this is one of 
the first studies assessing the seroprevalence of 
anti–SARS‑CoV‑2 antibodies in a large cohort 
of patients with IBD. We showed that the risk of 
coronavirus infection was higher as compared 
with healthcare professionals without IBD. At the 
same time, the prognosis of patients with IBD was 
good, irrespectively of the treatment used, since 
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