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Abstract. - OBJECTIVE: In a prospective study,
SARS-CoV-2 IgG seroprevalence was assessed
during the second pandemic wave (W2) in a co-
hort of Inflammatory Bowel Disease (IBD) pa-
tients using biologics. The secondary aim was
to compare, in the same cohort, the frequency
of seropositivity and of COVID-19 during the sec-
ond vs. the first (W1) wave.

PATIENTS AND METHODS: From November
2020 to March 2021, SARS-CoV-2 IgG seroposi-
tivity and the prevalence of COVID-19 were as-
sessed in a cohort of IBD patients using biolog-
ics already studied at W1. Inclusion criteria: age
= 18 years; diagnosis of IBD; follow-up; written
consent. Exclusion criteria: SARS-CoV-2 vac-
cination. Risk factors for infection, compatible
symptoms, history of infection or COVID-19,
nasopharyngeal swab test were recorded. Data
were expressed as median [range]. The x?2 test,
Student’s t-test, logistic regression analysis was
used.

RESULTS: IBD cohort at W1 and W2 included
85 patients: 45 CD (52.9%), 40 UC (47.1%). When
comparing the same 85 patients at W2 vs. W1,
a higher SARS-CoV-2 seroprevalence at W2 was
at the limit of the statistical significance (9.4%
vs. 2.3%; p=0.05). The prevalence of COVID-19 at
W2 vs. W1 was 3.5% (3/85) vs. 0% (0/85) (p=0.08).
Contacts with COVID-19 patients and symptoms
compatible with COVID-19 were more frequent at
W2 vs. W1 (18.8 % vs. 0%; p=0.0001; 34.1% vs.
15.3%; p=0.004). At W2, history of contacts and
new onset diarrhea were more frequent in se-
ropositive patients [4/8 (50%) vs. 12/77 (15.6%);
p=0.01 and 4/8 (50%) vs. 2/77 (2.6%); p=0.0001].
At W2, the risk factors for seropositivity includ-
ed cough, fever, new onset diarrhea, rhinitis,
arthromyalgia, dysgeusia/anosmia at univariate
(p<0.05), but not at multivariate analysis. History
of contacts was the only risk factor for seroposi-
tivity at univariate (p=0.03), but not at multivariate
analysis (p=0.1).

CONCLUSIONS: During W2, characterized by a
high viral spread, IBD and biologics appeared
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not to increase the prevalence of SARS-CoV-2
infection or COVID-19 disease. New onset diar-
rhea mimicking IBD relapse may be observed in
patients with SARS-CoV-2 infection.

Key Words:
SARS-CoV-2 IgG seroprevalence, IBD, Biologic therapy,
Second pandemic wave, Prospective study.

Introduction

Crohn’s disease (CD) and Ulcerative Colitis
(UC) are chronic inflammatory conditions high-
ly responsive to immunomodulatory treatments'.
Since March 2020, pandemic related to SARS-
CoV-2 infection represented a worldwide health
problem?. Whether this viral infection may influ-
ence the course of Inflammatory Bowel Disease
(IBD), and whether a pre-existing IBD may in-
crease the risk of SARS-CoV-2 infection and
COVID-19 has been extensively investigated”.
Corticosteroids, conventional immunosuppres-
sors (ISS) and biologics used for treating IBD
may increase the risk of viral and bacterial in-
fections®. Nevertheless, biologics currently ap-
pear to not worsen the outcome of SARS-CoV-2
infection and, particularly anti-Tumor Necrosis
factor-o (anti-TNF-a)), may rather reduce the cy-
tokine storm characterizing severe COVID-19%'°,

Several studies investigated the frequency of
SARS-CoV-2 infection in IBD patients during the
first pandemic wave, showing marked variations™''".
In a previous prospective study'4, we reported a low
SARS-CoV-2 IgG seroprevalence in IBD patients en-
rolled in central Italy (Lazio) during the first wave.
From May 2020 to July 2020, seropositivity was ob-
served in 3 out of 218 (1.37%) IBD tested patients, all
3 included in the group of 115 patients treated with
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biologics. SARS-CoV-2 seroprevalence was com-
parable between the tested IBD population and the
general non-IBD population from the same area, as
also between IBD patients using or not biologics'.
These findings added support to the hypothesis that
biologics do not increase the risk of SARS-CoV-2 in-
fection in IBD'S. However, the relevance of our find-
ings was limited by the relatively low proportion of
patients with SARS-CoV-2 infection occurring at that
time in the general population from the same area'.
More recently, the second pandemic wave has been
characterized by a worldwide increased prevalence
of SARS-CoV-2 infection. Despite the huge amount
of epidemiologic studies investigating the prevalence
of SARS-CoV-2 infection in IBD, to our knowledge
findings from prospective studies assessing this issue
in the same cohort of IBD patients during first vs. sec-
ond wave are lacking,

Based on these findings, in a prospective sin-
gle center study, we aimed to evaluate the fre-
quency of SARS-CoV-2 IgG seropositivity and
COVID-19 in a cohort of IBD patients treated
with biologics during the second wave. We also
aimed to compare these outcomes with those from
the same cohort of IBD patients assessed during
the first wave.

Patients and Methods

Study Population

In a prospective single-center study, all IBD
patients treated with biologics enrolled in our pre-
vious study'* assessing the SARS-CoV-2 IgG se-
roprevalence (from May to July 2020), were asked
to participate. For this purpose, from November
2020 to March 2021 IBD patients under regular
follow-up at our referral center (“Tor Vergata”
University Hospital, Rome, Lazio, Italy) were
considered. Inclusion criteria were: 1) age > 18
years; 2) well defined diagnosis of IBD, accord-
ing to current guidelines'”!8; 3) regular follow-up;
4) inclusion in our previous study'; 5) biologic
treatment at the time of enrollment in the previous
study (> 6 months duration)', including either in-
travenous or subcutaneous administration (i.e., in-
fliximab, adalimumab, golimumab, vedolizumab,
ustekinumab); 6) written informed consent.

The only exclusion criterium was SARS-
CoV-2 vaccination.

Study Design

The day of enrollment, all patients fulfilling
the inclusion criteria were asked to fill a question-

naire. The following parameters were included:
known risk factors for SARS-CoV-2 infection
[contact with COVID-19 patients, travel, hos-
pitalization, emergency room (ER) admission],
symptoms compatible with COVID-19 (cough,
fever, dysgeusia/anosmia, dyspnea, weakness,
diarrhea, pharyngodynia, conjunctivitis, rhinitis,
arthromyalgia) during the 6 months before enroll-
ment, history of previous SARS-CoV-2 infection
(not representing an exclusion criterium) or of
nasopharyngeal swab testing (number, data, in-
dication). Demographic and clinical characteris-
tics of each patient were prospectively collected
and reported in a database including: 1. age; 2.
gender; 3. IBD characteristics (IBD type, disease
duration, CD and UC extent, CD phenotype, IBD
related surgery)'”'¥; 4. smoking habits; 5. ongoing
biologic (type); 6. concomitant medications (ISS,
corticosteroids); 7. COVID-19-related symptoms;
8. risk factors for SARS-CoV-2 infection. During
the second wave, data from IBD patients fulfilling
the inclusion criteria were prospectively collected
and compared with data from the same patients
assessed during the first wave's.

SARS-CoV-2 Testing

At entrance, a blood sample (5 mL) for test-
ing SARS-CoV-2 IgG antibodies (Abbott Diag-
nostics, Chicago, IL, USA) was collected in each
patient. Serum samples were frozen at -20°C until
tested.

Ethical Considerations

All patients gave their written informed con-
sent before enrollment. The study was approved
by the Local Independent Ethic Committee of
the University “Tor Vergata” of Rome, Italy (pro-
tocol n. 78/20). The study protocol conforms to
the Ethical Guidelines of the 1975 Declaration of
Helsinki.

Statistical Analysis

Data were expressed as median [range].
The student’s #-test and the y* test were used to
compare both characteristics of the study popu-
lation assessed during the first and second pan-
demic waves, and characteristics of seropositive
vs. seronegative patients studied during the sec-
ond period. In order to evaluate risk factors for
SARS-CoV-2 infection, logistic regression and
multinomial logistic regression were used for uni-
variate and multivariate analysis, respectively (a
statistical significance of p<0.05 was considered
for all tests). Sample size was not assessed as the
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Figure 1. Flow chart of the IBD study population assessed during the first and second pandemic wave.
Abbreviations: W1=first pandemic wave; W2=second pandemic wave; n=number of patients.

study population included all the IBD patients us-
ing biologics already enrolled in the previously
reported study'*.

Results

During the second wave, the study population
included 85 out of the 115 (73.9%) IBD patients
treated with biologics, already assessed for SARS-
CoV-2 IgG seropositivity during the first wave'®.
The remaining 30 out of the 115 (26.1%) patients
were not enrolled due to low compliance (Figure 1).
The IBD population included 45 CD (52.9%) and
40 UC (47.1%) patients studied during both the first
and second wave. Table | summarizes demographic
and clinical characteristics, medications, risk factors
for SARS-CoV-2 infection and symptoms compati-
ble with COVID-19 in the tested IBD cohort.

Characteristics of IBD Patients

When comparing demographic and clinical
characteristics of IBD patients detected during the
two waves, no differences were found in terms of
IBD-related surgery, smoking habits, corticoste-
roids, ISS and biologic use (Table I). Before en-
rollment, biologics were discontinued in 2 out of
the 85 (2.3%) patients.

Overall, symptoms potentially compatible
with SARS-CoV-2 infection were recorded in
a higher proportion of patients during the sec-
ond wave [29 out of 85 (34.1%) vs. 13 out of
85 (15.3%); p=0.004] (Table I). Comparison be-
tween the first vs. the second pandemic wave,

in terms of COVID-19 compatible symptoms,
showed a higher occurrence of cough (p=0.01),
weakness (p=0.02), pharyngodynia (p=0.001) and
rhinitis (p=0.06) in patients assessed during the
second period (Table I). The frequency of other
COVID-19 compatible symptoms was compara-
ble between the two groups (Table I).

When considering risk factors for infection,
contacts with well-defined cases of COVID-19
were reported by 18.8% of patients during the
second wave, while no patients referred contacts
during the first wave (p=0.0001) (Table I). The
frequency of IBD-related hospitalizations was
significantly higher during the second than the
first wave (12.9% vs. 3.5%; p=0.02) (Table I). No
differences were observed between the two waves
in terms of frequency of history of recent travels
or ER admissions (Table I).

SARS-CoV-2 Seropositivity and Prevalence
of COVID-19

The prevalence of SARS-CoV-2 IgG seropos-
itivity and COVID-19 in the 85 IBD patients as-
sessed during both the first and second wave is
reported in Figure 2. As shown, seropositivity was
detected in 8 out of 85 (9.4%) patients during the
second wave and in 2 out of the same 85 (2.3%)
patients during the first wave (p=0.05) (Figure 2).
In the same cohort, COVID-19 was diagnosed in
3 (3.5%) patients (2 CD, 1 UC) during the second
wave, and in no patients (0%) during the first wave
(»=0.08) (Figure 1). None of the 3 COVID-19 pa-
tients required hospitalization related to infection
or developed pneumonia.
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Table I. Symptoms and risk factors for SARS-CoV-2 infection and characteristics of IBD: first vs. second wave.
Abbreviations: IBD= Inflammatory bowel disease; ISS= Immunosuppressants; n= Number; n.a.= Not applicable.

IBD population First wave Second wave p
(n= 85) (n=85)
IBD-related surgery, n (%) 22 (25.9%) 24 (28.2%) 0.72
Smoking habit, n (%)
Yes 19 (22.4%) 20 (23.5%) 085
No/ex 66 (77.6%) 65 (76.5%) )
Current ISS use, n (%) 2 (2.4%) 3 (3.5%) 0.64
Current biologic use, n (%)
Overall biologics 85 (100%) 83 (97.6%)
Infliximab 48 (56.5%) 42 (50.6%) 0.35
Adalimumab 8 (9.4%) 9 (10.8 %) 0.79
Golimumab 1(1.1%) 1(1.2%) 1
Ustekinumab 10 (11.8%) 13 (15.6%) 0.50
Vedolizumab 18 (21.2%) 18 (21.6%) 1
Systemic corticosteroid use, n (%) 4 (4.7%) 5 (5.8%) 0.73
COVID-19 compatible symptoms, n (%)
Overall symptoms 13 (15.3%) 29 (34.1%) 0.004
Cough 1(1.2%) 8(9.4%) 0.01
Fever 3 (3.5%) 7 (8.2%) 0.19
Dysgeusia/Anosmia 0 2 (2.3%) 0.15
Dyspnea 0 0 (0%) n.a.
Weakness 4 (4.7%%) 13 (15.3%) 0.02
Diarrhea 4 (4.7%%) 6 (7.1%) 0,51
Pharyngodynia 1(1.2%) 12 (14.1%) 0.001
Conjunctivitis 1 (1.2%%) 1(1.2%) 1
Rhinitis 0 7 (8.2%) 0.006
Arthromyalgia 4 (4.7%) 9 (10.6%) 0.14
Risk factors for SARS-CoV-2 infection, n (%)
Contacts 0 16 (18.8%) 0.0001
Travels 8 (9.4%) 10 (11.8%) 0.61
Hospitalizations 3 (3.5%) 11 (12.9%) 0.02
Emergency Room Admission 2 (2.3%) 7 (8.2%) 0.08
SARS-CoV-2 IgG seropositivity n, (%) 2 (2.3%) 8 (9.4%) 0.05
COVID-19 disease 0 (0%) 3 (3.5%) 0.08

The flow chart in Figure 1 summarizes find-
ings regarding SARS-CoV-2 IgG seropositivity
and diagnosis of COVID-19 in the 8§ seroposi-
tive patients during the second pandemic wave.
Among these 8 patients, 3 developed COVID-19
disease, 4 showed seropositivity associated with
a negative nasopharyngeal test (2 asymptomatic
during the first wave, 2 symptomatic in the second
wave), while the remaining asymptomatic patient
showed a positive nasopharyngeal test.

Demographic Characteristics of
Seropositive vs. Seronegative IBD
Patients

Characteristics of IBD patients subgrouped ac-
cording to SARS-CoV-2 seropositivity during the
second pandemic period are summarized in Table
II. As shown, the 8 seropositive patients included
5 CD and 3 UC. All these 8 seropositive patients

were still using biologics during the second wave,
and none was using ISS or corticosteroids. Com-
parable clinical and demographic characteristics
and treatments (including corticosteroids, ISS,
biologics) were observed in seropositive vs. sero-
negative patients (Table II). Symptoms compati-
ble with COVID-19 occurred more frequently in
seropositive patients (i.e., cough p=0.004; fever
p=0.001; dysgeusia/anosmia p=0.0001; new onset
diarrhea p=0.0001; pharyngodynia p=0.04; rhini-
tis p=0.001; arthromyalgia p=0.009) (Table II).

Among symptoms considered, only cough,
fever, new onset diarrhea, rhinitis, dysgeusia/an-
osmia and arthromyalgia were identified as risk
factors for SARS-CoV-2 IgG seropositivity at
univariate (p<0.05), but not at multivariate anal-
ysis (Table III).

Regarding risk factors, the frequency of pa-
tients referring history of contacts at risk was
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Figure 2. Prevalence of SARS-CoV-2 seropositivity and of COVID-19 in 85 IBD patients prospectively assessed during both
the first and the second pandemic wave. A trend at the limit of the statistical significance (p=0.05) for a higher seroprevalence

during the second vs. the first pandemic was observed.

Abbreviations: W 1=first pandemic wave; W2=second pandemic wave; n=number of patients.

significantly higher in SARS-CoV-2 seropositive
patients (p=0.01) (Table II). History of contacts at
risk for infection indeed represented the only sig-
nificant risk factor for IgG seropositivity at uni-
variate analysis (p=0.03), but not at multivariate
analysis (p=0.1).

Discussion

IBD currently appears to not increase the risk
of SARS-CoV-2 infection, even in the subgroups
of patients treated with biologics'>. Due to the
role played by TNFo during SARS-CoV-2 in-
fection, TNFa antagonists blocking the cytokine
storm have been suggested to protect patients
from severe forms of COVID-19". No significant
differences in COVID-19 outcomes when using
different types of biologics, including TNFa an-
tagonists, IL-12/23 and integrin antagonists have
been reported®.

Since the advent of the COVID-19 outbreak,
the prevalence and impact of SARS-CoV-2 in-
fection in IBD patients during the first pandemic
period has been extensively investigated, particu-
larly in patients using biologics*'*. Marked vari-
ations, in terms of prevalence of infection, have
been observed worldwide'?, thus suggesting the
usefulness of epidemiological studies from dif-

ferent geographical areas. In the present study
we therefore addressed this issue in a region of
central Italy (Lazio). The COVID-19 outbreak in
Italy has currently included three phases: 1) the
first wave (March 2020-May 2020), character-
ized by a rapid spread of SARS-CoV-2 infection
and a high mortality rate; 2) the transition period
(June 2020- September 2020) characterized by a
low spread of this infection; 3) the second wave
(September 2020-January 2021), characterized
by an exponential increase of new cases in few
weeks, also related to an increased detection rate.
In the Lazio region, the number of patients with
SARS-CoV-2 infection in the general population
raised from 7,545 during the first wave to 14,6417
during the second pandemic wave*.

In relation to the need to further address wheth-
er IBD may impact the risk of developing SARS-
CoV-2 infection and COVID-19, particularly in
patients using biologics, this issue was prospec-
tively investigated. An increased incidence of
infection during the second wave in the general
non-IBD population has indeed been observed.
Moreover, at the best of our knowledge, prospec-
tive studies comparing the two pandemic periods
in terms of SARS-CoV-2 prevalence in IBD are
currently lacking.

In the tested IBD population, a trend at the
limit of the statistical significance for a higher
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Table Il. Characteristics of IBD, SARS-CoV-2-related symptoms and risk factors for infection in seropositive vs. seronegative patients.
Abbreviations.: IBD= Inflammatory bowel disease; CD= Crohn disease; UC= Ulcerative Colitis; ISS= Immunosuppressants.

IBD population IgG se(;c;pgiltlwty IgG se(n::;:%atlwty p
Age

Median [range] 54 [27-63] 43 [21-67] 0.17
Gender, n (%)

Female 3 (37.5%) 29 (37.7%) 0.99
Male 5 (62.5%) 48 (62.3%) )
IBD type, n (%)

CD 5(62.5%) 40 (51.9%) 056
ucC 3 (37.5%) 37 (48.1%) )
IBD duration

Median [range] 9.5 [2-24] 11 [1-34] 0.57
CD localization, n (%)

Ileum 4 (80%) 19 (47.5%) 0.12
Colon 1 (20%) 5(12.5%) 0.52
Ileum-colon 0 14 (35%) 0.18
Upper GI 0 2 (5%) 0.64
CD Behavior, n (%)

Non stricturing-non penetrating 2 (40%) 17 (42.5%) 0.85
Stricturing 3 (60%) 15 (37.5%) 0.23
Penetrating 0 8 (20%) 0.33
UC extension, n (%)

Proctitis 0 2 (5.4%) 0.64
Left-sided 1 (33.3%) 7 (18.9%) 0.75
Pancolitis 2 (66.7%) 28 (75.7%) 0.52
IBD-related surgery, n (%) 3 (37.5%) 21 (27.3%) 0.54
Smoking Habits n, (%)

Yes 2 (25%) 18 (23.4%) 091
No/ex 6 (75%) 59 (76.6%) )
Current ISS use, n (%) 0 3 (3.9%) 0.56
Current biologic use, n (%)

Overall biologics 8 (100%) 75 (97.4%) 014
Infliximab 6 (75%) 36 (48%) 0'29
Adalimumab 0 9 (12%) 0'7 4
Golimumab 0 1(1.3%) 0'44
Ustekinumab 2 (25%) 11 (14.7%) 0'11
Vedolizumab 0 18 (24%) )
Systemic corticosteroids, n (%) 0 5 (6,5%) 0.45
COVID-19 compatible symptoms, n (%)

Overall symptoms 5 (62.5%) 24 (31.2%) 0.07
Cough 3 (37.5%) 5 (6.5%) 0.004
Fever 3 (37.5%) 4 (5.2%) 0.001
Dysgeusia/Anosmia 2 (25%) 0 0.0001
Dyspnea 0 0 -
Weakness 3 (37.5%) 10 (13%) 0.06
Diarrhea 4 (50%) 2 (2.6%) 0.0001
Pharyngodynia 3 (37.5%) 9 (11.7%) 0.04
Conjunctivitis 0 1(1.3%) 0.74
Rhinitis 3 (37.5%) 4 (5.2%) 0.001
Arthromyalgia 3 (37.5%) 6 (7.8%) 0.009
Risk factors for SARS-CoV-2 infection, n (%)

Contacts 4 (50%) 12 (15.6%) 0.01
Travels 1 (12.5%) 9 (11.7%) 0.94
Hospitalizations 0 11 (14.3%) 0.25
ER admission 0 7 (9.1%) 0.37
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Table IlI. Univariate and multivariate analysis of variables associated with a SARS-CoV-2 IgG seropositivity.

Abbreviations: OR= Odds Ratio; CI= Confidence Interval.

Univariate analysis Multivariate analysis

Variable

OR [95% CI] P OR [95% ClI] P
Age 1.044 [0.98-1.11] 0.18 - )
Gender 1.01 [0.22-4.53] 0.99 - -
IBD type 1.54[0.34-6.91] 0.57 - -
Smoking habit 1.09 [0.20-5.90] 0.92 - -
Cough 8.64 [1.60-47] 0.013 4.90, [0.34-69.75] 0.24
Fever 10.95 [1.90-63] 0.007 1.57[0.05-47.62] 0.79
Asthenia 4.02 [0.83-19.5] 0.08 -
Diarrhea 37.5[5.21-269.7] 0.0001 3.910.11-134.68] 0.44
Pharyngodynia 4.53[0.92-22.26] 0.06 - -
Rhinitis 10.95 [1.90-63] 0.007 2.90, [0.05-144.03] 0.59
Arthromyalgia 7.1[1.36-37.2] 0.02 6.65[0.34-127.29] 0.20
Disgeusia/anosmia 45.6 [3.98-521.79] 0.002 13.5[0.35-517.78] 0.16
Travels 1.08, [0.12-9.82] 0.94 - -
Contact with COVID-19 5 4, 1} 5494 7 0.03 5.88 [0.62-55.45] 0.12
positive patients

prevalence of infection and COVID-19 was ob-
served in the same IBD cohort during the second
vs. the first pandemic wave. This agrees with data
deriving from the general non-IBD population
coming from the same region®, supporting that
the observed increased SARS-CoV-2 prevalence
during the second period was not related to the
characteristics of IBD or to the use and type of
biologics. The observed trend for a higher sero-
prevalence observed during the second wave in
the tested IBD population is in agreement with
previous independent studies'*?. This finding fur-
ther supports that using biologics in IBD does not
increase the risk of infection or worsen its course
also when considering a study period character-
ized by a high spread of SARS-CoV-2 infection.
The observed finding that both IBD and biolog-
ics did not increase the risk of developing SARS-
CoV-2 infection and severe COVID-19 is in agree-
ment with several worldwide studies'*?, including
those from the same geographic area. In northern
Italy (Bergamo) indeed, a large study from Norsa
et al*! during the early outbreak in 2020, reported a
seroprevalence of 21% in IBD patients, compara-
ble to that of the general local population. Immuno-
suppression appeared not to represent an additional
risk factor for severe COVID-19, as most patients
were pauci- or asymptomatic?!, as observed in the
present study. The same observation derives from a
subsequent multicenter study” including the Italian
population, showing a low overall seroprevalence
(2.3%) and frequency of severe COVID-19 in IBD

patients using biologics. Comparable findings were
reported in a large monocentric study® including
259 IBD patients using biologics studied during the
first pandemic wave.

The assessment of SARS-CoV-2 seropreva-
lence in IBD patients evaluated during the second
wave can be considered as one of the strengths
of the present study. Additional strength includes
comparisons in terms of seroprevalence and fre-
quency of COVID-19 in the same IBD population
considered during the first vs. the second pandemic
wave. Data from the second wave*+, as also pro-
spective studies comparing the prevalence of in-
fection and COVID-19 in the same IBD patients
assessed during both pandemic periods, are indeed
lacking. A prospective monocentric study® during
the second wave reported a comparable SARS-
CoV-2 IgM and IgG seroprevalence in 386 IBD
patients using or not biologics (10.3% vs. 10.7%;
p=0.92) and in IBD patients vs. controls (13%;
p=0.14). Close contact with SARS-CoV-2 posi-
tive IBD patients represented a risk factor for in-
fection®. This is in agreement with the univariate
analysis reported in the present study, including a
different IBD population using biologics. This ob-
servation further supports the role of risk factors for
infection common to the general population, rather
than to IBD-related conditions and biologics, also
during the second wave, characterized by a higher
viral spread. Serological response to COVID-19
vaccines in IBD patients has recently been report-
ed to be further diminished by TNF-antagonists®’.
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However, this issue was not assessed in the present
study, as SARS-CoV-2 vaccination was the only
exclusion criterium.

The higher frequency of recent history of trav-
els in seropositive IBD patients reported in our
previous study'* was not confirmed during the
second wave.

Among the main findings, the frequency of
new-onset diarrthea was significantly higher
in seropositive vs. seronegative IBD patients
(»=0.0001). In agreement with this observation,
a single-center study® including 80 IBD patients
with COVID-19 reported that diarrhea was more
frequent in IBD patients than in non-IBD con-
trols. Accordingly, data from a global registry
(SECURE-IBD)® reported that new gastrointes-
tinal symptoms, particularly diarrhea (observed
in almost 20% of cases), are common among
IBD patients with COVID-19, regardless of IBD
activity.

As COVID-19 and IBD may share symptoms
involving the gastrointestinal tract, including diar-
rhea, a differential diagnosis should be considered.

The relatively limited sample size and the ab-
sence of a non-IBD control group represent the
main limitations of the present study. However,
we aimed to compare the frequency and risk fac-
tors for SARS-CoV-2 infection and COVID-19,
in a cohort of IBD patients using biologics and
prospectively followed up during the two pan-
demic waves.

Conclusions

To the best of our knowledge, present find-
ings provide new data regarding comparisons in
terms of SARS-CoV-2 prevalence and COVID-19
in the same IBD patients treated with biologics,
assessed during the first vs. the second pandemic
wave. Taken together, the reported findings add
support to the concept that having IBD does not
represent a risk factor for either SARS-CoV-2
infection or COVID-19, even when considering
patients treated with biologics during the second
pandemic wave, characterized by a high viral
spread. Present findings also add strengths to the
concept that new onset diarrhea mimicking IBD
relapse may be observed in patients with SARS-
CoV-2 infection.

Funding
None.

3794

Authors’ Contributions

LB, MM, BN: concept, study design; LB, MM: drafting the
manuscript; LB, MM, BN, LM, SS, IM, LS, EL, CP, EC,
GM: clinical assessments; MM, BN, LM, LS: data entry;
MM, LM revised findings and assessed seropositive pa-
tients; RM, SB: testing for SARS-CoV-2 seropositivity. All
authors read and approved the final manuscript.

Conflict of Interest

All authors declared no potential conflicts of interest with
respect to the research, authorship and/or publication of this
article. LB has served as a speaker for Takeda, Zambon,
Janssen, Vifor Pharma, Ferring; GM received grant support
from Giuliani SpA, Broad Medical Research Foundation,
Novo Nordisk, Teva, Sirtris, Lycera, Sofar and speaker fees
from AbbVie and Zambon and reported a patent related to
the use of Smad7 antisense oligonucleotides in Crohn’s dis-
ease (PCT Pub. No. W0O2004/087920). EC has served as a
speaker for Takeda, Janssen, Sandoz; IM has served as a
speaker for Janssen.

Acknowledgements

The authors wish to thank Dr. Maria Teresa Scara for tech-
nical assistance, and Mrs. Danila Giampaolo for collecting
clinical record of IBD patients.

References

1) Berg DR, Colombel JF, Ungaro R. The role of early
biologic therapy in Inflammatory Bowel Disease.
Inflamm Bowel Dis 2019; 25: 1896-1905.

2) Ciotti M, Ciccozzi, M, Terrinoni A, Jiang WC, Wang
CB, Bernardini S. The COVID-19 pandemic. Crit
Rev Clin Lab Sci 2020; 57: 365-388.

3) Bezzio C, Saibeni S, Variola A, Allocca M, Mas-
sari A, Gerardi V, Casini V, Ricci C, Zingone F,
Amato A, Caprioli F, Lenti MV, Vigano C, Ascolani
M, Bossa F, Castiglione F, Cortelezzi C,Grossi L,
Milla M, Morganti D, Pastorelli L, Ribaldone DG,
Sartini A, Soriano A, Manes G, Danese S, Fantini
MC, Armuzzi A, Daperno M, Fiorino G. Outcomes
of COVID-19 in 79 patients with IBD in ltaly: an 1G-
IBD study. Gut 2020; 69: 1213-1217.

4) Aziz M, Fatima R, Haghbin H, Lee-Smith W, Naw-
ras A. The incidence and outcomes of COVID-19
in IBD patients: a rapid review and meta-analysis.
Inflamm Bowel Dis 2020; 26: e132-e133.

5) Khan N, Patel D, Xie D, Pernes T, Lewis J, Yang
YX. Are patients with inflammatory bowel dis-
ease at an increased risk of developing SARS-
CoV-2 than patients without inflammatory bowel
disease? Results from a nationwide veterans’
affairs cohort study. Am J Gastroenterol 2021;
116: 808-810.

6) Shrihari AA, Kumar A, Arora A. COVID-19 in pa-
tients with inflammatory bowel disease. Expert
Rev Gastroenterol Hepatol 2020; 14: 1187-1193.



SARS-CoV-2 in IBD patients during the second pandemic wave

7) Monteleone G, Ardizzone S. Are Patients with In-
flammatory Bowel Disease at increased risk for
Covid-19 infection? J Crohns Colitis 2020; 14:
1334-1336.

8) Kucharzik T, Ellul P, Greuter T, Rahier JF, Verstockt
B, Abreu C, Albuquerque A, Allocca M,Esteve M,
Farraye FA, Gordon H, Karmiris K, Kopylov U,
Kirchgesner J, Mac Mahon E, Magro F, Maaser C,
De Ridder L, Taxonera C, Toruner M, Tremblay L,
Scharl M, Viget N, Zabana Y, Vavricka S. ECCO
guidelines on the prevention, diagnosis, and man-
agement of infections in inflammatory bowel dis-
ease. J Crohns Colitis 2021; 15: 879-913.

9) Brenner EJ, Ungaro RC, Gearry RB, Kaplan GG,
Kissous-Hunt M, Lewis JD, Ng Rahier JF, Reinisch
W, Ruemmele FM, Steinwurz F, Underwood FE,
Zhang X, Colombel JF, Kappelman MD. Cortico-
steroids, but not TNF antagonists, are associated
with adverse COVID-19 outcomes in patients with
Inflammatory Bowel Diseases: results from an in-
ternational registry. Gastroenterology 2020; 159:
481-491.

10) Papa A, Gasbarrini A, Tursi A. Epidemiology

and the impact of therapies on the outcome of
COVID-19 in patients With Inflammatory Bowel
Disease. Am Journal Gastroenterol 2020; 115:
1722-1724.

11) Marafini |, Salvatori S, Sena G,Calabrese E, Bi-

ancone L, Monteleone G. Low frequency of
COVID-19 in inflammatory bowel diseases. Dig
Liver Dis 2020; 52: 1234-1235.

12) Attauabi M, Poulsen A, Theede K, Pedersen N,

Larsen L, Jess T, Hansen MR, Verner-Andersen
MK, Haderslev KV, Ladrup AB, Molazahi A, Neu-
mann A, Wase A, Seidelin JB, Burisch J. Preva-
lence and Outcomes of COVID-19 among patients
with Inflammatory Bowel Disease- A danish pro-
spective population-based cohort study. J Crohns
Colitis 2021; 15: 540-550.

13) Kaplan GG, Underwood FE, Coward S, Agraw-

al M, Ungaro RC, Brenner EJ, Gearry RB, Kis-
sous-Hunt M, Lewis JD, Ng SC, Rahier JF, Rein-
isch W, Steinwurz F, Zhang X, Kappelman MD,
Colombel JF. The Multiple Waves of COVID-19
in Patients With Inflammatory Bowel Disease: A
Temporal Trend Analysis. Inflamm Bowel Dis 2022
Jan 15: izab339. doi: 10.1093/ibd/izab339. Epub
ahead of print.

14) Scucchi L, Neri B, Sarmati L, Mossa M, Sena G,

Massoud R, Petruzziello C, Musumeci M, Marafi-
ni I, Calabrese E, Lolli E, Bernardini S, Andreoni
M, Monteleone G, Biancone L. Low prevalence
of SARS-CoV-2 infection in inflammatory bowel
disease. Eur Rev Med Pharmacol Sci 2021; 25:
2418-2424.

15) Ungaro RC, Brenner EJ, Agrawal M, Zhang X, Kap-

pelman MD, Colombel JF. Surveillance epidemi-
ology of coronavirus under research exclusion for
Inflammatory Bowel Disease (SECURE-IBD) re-
search group. Impact of medications on COVID-19
outcomes in Inflammatory Bowel Disease: Analysis
of Over 6,000 Patients from an International Regis-
try. Gastroenterology 2022; 162: 316-319.

16) ISTAT, Istituto Nazionale di Statistica. Available at:

https://www.istat.it/it/archivio/ 246156.

17) Gomollén F, Dignass A, Annese V, Tilg H, Van As-

sche G, Lindsay JO, Peyrin-Biroulet L, Cullen GJ,
Daperno M, Kucharzik T, Rieder F, Almer S, Ar-
muzzi A, Harbord M, Langhorst J, Sans M, Chow-
ersY, Fiorino G, Juillerat O, Mantzaris GJ, Rizzello
F, Vavricka S, Gionchetti P, on behalf of ECCO.
3rd European Evidence-based Consensus on the
Diagnosis and Management of Crohn’s Disease
2016: Part 1: Diagnosis and Medical Manage-
ment. J Crohns Colitis 2017; 3-25.

18) Magro F, Gionchetti P, Eliakim R, Ardizzone S, Ar-

muzzi A, Barreiro-de Acosta M, Burisch J, Gecse
KB, Hart AL, Hindryckx P, Langner C, Limdi JK,
Pellino G, Zagérowicz E, Raine T, Harbord M, Rie-
der F for the European Crohn’s and Colitis Organ-
isation [ECCQ]. Third European evidence-based
consensus on diagnosis and management of
Ulcerative Colitis. Part 1: Definitions, diagnosis,
extra-intestinal manifestations, pregnancy, cancer
surveillance, surgery, and ileo-anal pouch disor-
ders. J Crohns Colitis 2017; 649-670.

19) Monteleone G, Sarzi-Puttini PC, Ardizzone S.

Preventing COVID-19-induced pneumonia with
anticytokine therapy. Lancet Rheumatol 2020; 2:
e255-e256.

20) Ungaro RC, Brenner EJ, Gearry RB, Kaplan GG,

Kissous-Hunt M, Lewis JD, NG SC, Rahier JF,
Reinisch W, Steinwurz F, Underwood FE, Zhang
X, Colombel JF, Kappelman M. Effect of IBD med-
ications on COVID-19 outcomes: results from an
international registry. Gut 2021; 70: 725-732.

21) Norsa L, Cosimo P, Indriolo A, Sansotta N, D’Anti-

ga L, Callegaro A. Asymptomatic severe acute re-
spiratory syndrome Coronavirus 2 in patients with
inflammatory bowel disease under biologic treat-
ment. Gastroenterology 2020; 159: 2229-2231.

22) Berté R, Mazza S, Stefanucci MR, Noviello D, Cos-

ta S, Ciafardini C, Mileti E, Apelli M, Pasqualato S,
Pinto S, Favale A, Vecchi M, Neurath MF, Atreya R,
antini MC, Facciotti F, Caprioli F. Seroprevalence of
SARS-CoV2 in IBD patients treated with biological
therapy. J Crohns Colitis 2021; 15: 864-868.

23) Bossa F, Carparelli S, Latiano A, Palmieri O, Tav-

ano F, Panza A, Pastore M, Marseglia A, D’Altilia
M, Latiano T, Corritore G, Martino G, Nardella M,
Guerra M, Terracciano F, Sacco M, Perri F, Andri-
ulli A. Impact of the COVID-19 outbreak and the
serum prevalence of SARS-CoV-2 antibodies in
patients with inflammatory bowel disease treated
with biologic drugs. Dig Liver Dis 2021; 53: 277-
282.

24) Impatto dell’epidemia covid-19 sulla mortalita to-

tale della popolazione residente. Anno 2020 e gen-
naio-aprile 2021. Available at: https://www.iss.it/
documents/20126/0/Report_ ISS_Istat_2021_10_
giugno+%281%29.pdf/3df35cd3-edd5-56e1-
5867-d274f5032 fb 57 t=1623336923282.)

25) Di Ruscio M, Lunardi G, Buonfrate D, Gobbi F,

Bertoli G, Piccoli D, Conti A, Geccherle A, Vario-
la A. A Seroprevalence study of anti-SARS-CoV-2
antibodies in patients with Inflammatory Bowel
Disease during the second wave of the COVID-19
pandemic in ltaly. Medicina 2021; 57: 1048.

26) Carparelli S, Pastore MR, Valvano MR, Marseg-

lia A, Latiano A Palmieri O, Guerra M, Martino G,

3795



M. Mossa, B. Neri, L. Montesano, S. Salvatori, I. Marafini, L. Scucchi, E. Lolli, R. Massoud, et al

Perri F, Bossa F. Worse impact of second wave
COVID-19 pandemic in adults but not in children
with inflammatory bowel disease: an ltalian single
tertiary center experience. Eur Rev Med Pharma-
col Sci 2021; 25: 2744-2747.

27) Doherty J, Morain NO,Stack R,Girod P,Tosetto

M, Inzitiari R,Sheridan J, Cullen G, Dermott EM
Buckley M, Horgan G, Mulcahy H, Ryan EJ, Dagh-
fal D, Doran P, Morain CO, Doherty GA. Reduced
serological response to COVID-19 vaccines in pa-
tients with IBD is further diminished by TNF inhib-
itor therapy; early results of the VARIATION study
(VAriability in Response in IBD Against SARS-
COV-2 ImmunisatiON). J Crohns Colitis 2022 Feb

18: jjac029. doi: 10.1093/ecco-jcc/jjac029. Online
ahead of print.

28) Lukin DJ, Kumar A, Hajifathalian K, Sharaiha R,

Scherl EJ, Longman RS, Jiill Roberts Study Gruop;
Weill Cornell Medicine-Gastrointestinal Sudy Group.
Baseline disease activity and steroid therapy stratify
risk of COVID-19 in patients with inflammatory bowel
disease. Gastroenterology 2020; 159: 1541-1544.

29) Ungaro RC, Agrawal M, Brenner EJ, Zhang X, Co-

lombel JF, Kappelman MD, Reinisch W. New gas-
trointestinal symptoms are common in Inflammatory
Bowel Disease patients with COVID-19: data from
an international registry. Inflamm Bowel Dis 2022;
28:314-317.



