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Abstract. — OBJECTIVE: Treatments used in
Inflammatory Bowel Disease (IBD) have been as-
sociated with enhanced risk of viral infections
and viral reactivation, however, it remains un-
clear whether IBD patients have increased risk
of Severe Acute Respiratory Syndrome Corona-
virus 2 (SARS-CoV-2) infection. The aim of the
study was to examine the prevalence of SARS-
CoV-2 IgG positivity in IBD patients followed at
our referral center. The role of treatments for
IBD and risk factors for infection were also eval-
uated.

PATIENTS AND METHODS: In a prospective
study, all IBD patients followed at our referral
centre between May 27™ and July 21%t, 2020 and
fulfilling the inclusion criteria were tested for
SARS-CoV-2 IgG. Specific IgG antibodies were
evaluated by a commercial ELISA kit and SARS-
CoV-2 nasopharyngeal swab was performed in
seropositive patients.

RESULTS: Two-hundred and eighteen pa-
tients, 128 Crohn’s disease (CD) and 90 Ulcer-
ative colitis (UC) [age 44, (19-77) years; ongoing
biologics in 115 (52.7%)] were enrolled. No pa-
tient had major SARS-CoV-2-related symptoms.
SARS-CoV-2 IgG were detected in 3 out of 218
(1.37%) patients with IBD (2 CD and 1 UC), all
on biologics (2.6%). In all of the 3 seropositive
patients, the nasopharyngeal swab was nega-
tive. There was no relationship between SARS-
CoV-2 seroprevalence and the demographic/
clinical characteristics of IBD patients. In con-
trast, history of recent travel was more frequent
in the SARS-CoV-2 seropositive patients (2/3;
66.6%) than in SARS-CoV-2 seronegative pa-
tients [7/215 (3.25%); p<0.0001].

CONCLUSIONS: The prevalence of SARS-
CoV-2 IgG seropositivity in IBD patients ap-
pears to be comparable to the non-IBD popula-
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tion and not influenced by ongoing treatments.
Risk factors for infection common to the general
non-IBD population should be considered when
managing patients with IBD.

Key Words:
SARS-CoV-2 infection, Inflammatory bowel disease,
Seroprevalence, Asymptomatic.

Introduction

The etiology of Inflammatory Bowel Disease
(IBD) remains unknown. An inappropriate im-
mune response towards luminal antigens appears
involved in the pathogenesis of tissue damage.
The proven efficacy of immunomodulators' sup-
ports this hypothesis. Conventional immunosup-
pressors (ISS) and biologics may determine an in-
creased risk of both bacterial and viral infections
and viral reactivation'. This issue is currently
particularly relevant due to the pandemic caused
by the Severe Acute Respiratory Syndrome Coro-
navirus-2 (SARS-CoV-2).

In the majority of patients, SARS-CoV-2 in-
fection is asymptomatic or presents mild symp-
toms. However, one fifth of patients develop
severe or fatal illness?. An excessive immuno-
logical response, characterized by a marked
production of inflammatory cytokines (i.e., in-
terleukin-6, TNF-a) has been shown in IBD’.
Biologics blocking these cytokines have shown
some efficacy in SARS-CoV-2-induced disease
(COVID-19)°. These observations suggest that
the use of biologics could help prevent, rath-
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er than promote, SARS-CoV-2 infection and/or
COVID-19. The ECCO-COVID* task force and
the SECURE-IBD registry® indicated that TNFa
antagonists do not worsen the COVD-19 course,
nor they increase the risk for SARS-CoV-2 in-
fection. However, it remains plausible that IBD
can influence the risk of SARS-CoV-2 infection,
as well as COVID-19 be more common in pa-
tients with co-morbidities.

The present study was undertaken to assess
IgG seroprevalence of SARS-CoV-2 in patients
with Crohn’s Disease (CD) and Ulcerative Colitis
(UC). The role of treatments for IBD and risk
factors for infection were also evaluated.

Patients and Methods

Study Design

In a prospective cohort study, all IBD patients
showing no major signs or symptoms of SARS-
CoV-2 infection and followed-up in our referral
centre (“Tor Vergata University Hospital”, Rome,
Lazio, Italy), were asked to participate to the
study. Patients were enrolled from May 27" to
July 21*, 2020 during outpatient visit hospitaliza-
tion or Day Hospital admission.

Study Population

Inclusion criteria were: (1) age >18 years; (2)
diagnosis of CD or UC'; (3) regular follow-up;
(4) available demographic and clinical char-
acteristics; (5) ability to understand the study
design; (6) written informed consent. Exclusion
criteria: (1) diagnosis or history of SARS-CoV-2
infection; (2) signs, symptoms and/or risk fac-
tors for SARS-CoV-2 infection <14 days before
enrollment (>2 among: sore-throat, weakness,
fever, cough, arthralgias, weight loss, recent
contacts with COVID-19 patients); (3) ongoing
clinical trial; (4) pregnancy; (5) psychiatric or
severe diseases. Demographic and clinical char-
acteristics were reported in a database including:
(1) age; (2) gender; (3) IBD type; (4) CD and UC
extent'; (5) CD phenotype'; (6) clinical activity
of CD (Harvey Bradshaw Index) and UC (Mayo
score)'; (5) IBD-related surgery; (6) ongoing
biologics: TNFa-antagonists (Infliximab, Adali-
mumab, Golimumab), anti-IL-12/IL-23 mono-
clonal antibody (Ustekinumab), anti-a4p7 inte-
grin (Vedolizumab); (7) in patients on biologics:
date of first administration, dosage, concomitant
treatments; (8) ISS (thiopurines, methotrexate);
(9) corticosteroids; (10) COVID-related symp-

toms, contacts with COVID-19 patients, travels
outside the Lazio region within the previous 3
months.

SARS-CoV-2 Testing

Testing for SARS-CoV-2 IgG antibodies (Ab-
bott Diagnostics, Chicago, IL, USA) was pro-
posed to all eligible patients. Serum samples
were frozen at -20°C until tested. A SARS-CoV-2
nasopharyngeal swab was performed in seropos-
itive patients and, in case of positivity, patients
were referred to infectivologists from the same
University Hospital.

Statistical Analysis

The prevalence of SARS-CoV-2 IgG seropos-
itivity in IBD remains undefined. Therefore, the
sample size was not calculated, and SARS-CoV-2
seroprevalence was investigated in a cohort of
IBD patients from May 27" to July 21, 2020.
Data were expressed and median [range]. The dif-
ferences between [BD patients were sub-grouped
according to clinical characteristics or treatments
were assessed by using the y? test (statistical sig-
nificance: p<0.05).

Ethical Considerations

The protocol was approved by the local Ethics
Committee (“Tor Vergata University Hospital”,
Rome, Italy; protocol 78/20). All enrolled patients
gave written informed consent. The study pro-
tocol conforms to the Ethical Guidelines of the
1975 Declaration of Helsinki.

Results

Study Population

SARS-CoV-2 seroprevalence was assessed in
218 IBD patients: 128 CD, 90 UC. Demograph-
ics and clinical characteristics are reported in
Table 1. Testing was refused by <5% of patients.
History of appendectomy and smokers were
more frequent in CD than in UC patients [37
(23.4%) vs. 7 (7.7%); p=0.0001 and 44 (34.3%)
vs. 8 (8.8%); p<0.0001, respectively]. Amino-
salicylates were used in a higher proportion of
UC than CD patients [83 (92.2%) vs. 82 (72.6%);
p<0.0001].

Biologics were used byll5 (52.7%) IBD pa-
tients, including 69/128 (53.9%) CD and 46/90
(51.1%) UC patients (Table II). Other treatments
are reported in Table I1.



L. Scucchi, B. Neri, L. Sarmati, M. Mossa, G. Sena, R. Massoud, C. Petruzziello et al.

0cve

*1030eJ SISOIOqU

Jowny ;N L ‘srossarddnsounurwr :§SJ g SNIIABUOIOO dWOIPUAS A10JBIIdSaT 9)noe 910AdS 17-A0D)-SYVS SHI[00 dANRIO[N (D) ‘OSBISIP S,UYOI)) (I @SLIsIp [omoq Arojewrwiegur :qg|

(%I°'16) 18 (%001) 1 (%T'16) T8 (%1°59) 78 (%001) T (%L'S9) ¥8 (%6°59) £91 (%001) € (%T'9L) 991 X0/0N
(%6'8) 8 (%0) 0 (%8'8)8 | (%6 vt (%0) 0 (%€ ¢ v (%I'¥2) T§ (%0) 0 (%8°€0) T8 SOA
(%) ‘u syiqey Surjowg
(%8L) L (%0) 0 (%LL) L (%T1) T8 (%09) 1 (%' 1p) €S (%t'L7) 65 (%r€o) 1 (%$°L2) 09 (%) uk1a3ans pajepI-agdI
(%8L) L (%0) 0 oLL) L | (%S'87) 9¢ (%09) 1 (%t'€0) LE (%02) ¢t (%€€0) 1 (%00 v+ (%) u Awoyddpuaddy
(%¥'99) 65 (%0) 0 (%9°59) 6 syrjoouedy
(%¥'20) 0¢ (%000 1 (%€°€0) 1T PopIs-1JIT
(%T'11) 01 (%0) 0 (%I'T1) 01 V/N V/N V/IN V/N V/N V/N snnoo1g
UoISUdIXd D)
(%8°61) ST (%0) 0 (%s°61)ST Sunenausg
(%L6£) 05 (%09) 1 (%86¢) IS Suuniong
(%S°0p) 1S (%09) 1 (%9°01) T§ VIN VIN V/N | Sunenouad uou-SuLinioLgs uou
InorAeydg
(%€9) 8 (%79 8 10 12ddn
(%6't¢) v (%09) 1 (%I°5¢) s UOJ0-WNA[|
(%6°T1) ST (%LTD ST uo[o)
V/IN VN VIN | (%89t) 65 (%09) 1 (%8°9%) 09 V/IN V/IN VN wno[|
uonezijedoy )
[op-11L [L-L1L [ov-118 [es-1l et [p1-11l 5"t [es-1l 21 [es-1l 11 [p1-L1 11 [zs-11 11 [o3uel] uerpsjy
uoneanp qg1
(%L19) 9% (%0) 0 119 97 | (%+99) 1L (%09) 1 @99)TL | (%sss) L ot 1 | (%THS) 811 e
(%€°8Y) €7 (%6001) 1 %6'6v) v | (%9°€h) SS %09 1 | (%8€r) 9S (%5°sP) 86 (%6999 T | (%8'S¥) 001 drewdg
(2) u “I3pudn
[cL-61] vt [ss-s¢] 66 [cL-61] svv [Li-12] vy [ce-zel ¢ [LL-12] vy [LL-61] ¥¥ [ss-zel ¢e [LL-61] ¥¥ [o3uel] uerpsjy
ady
(68 = u) (L =u) (06 = u) (9z1 =u) (z=u) (8Z1 =u) (s1z = u) (€ =u) (81Z = u)
-ZNOD-SUVS | +ZNOD-SYVS leol -ZNOD-SUVS | +ZNOD-SYV'S 1eog -ZNOD-SUVYS | +ZNOD-SAVS |eol
on on on a an an agi agi agi

‘sonsLIojoRIRYD (qg] [edturpd uonendod Apnis | ajqel




Low prevalence of SARS-CoV-2 infection in inflammatory bowel disease

X444

“1039®J SISOJodU

Jown) N ‘s1ossorddnsounwur :SST (7 SNITABUOIOO SWOIPUAS AI0JeIrdsar 91noe 9I0A3S (7-A0D-SYVS SUI[00 dANJRIAI[N 1)) dSBASIP S,UY0I) :(ID ‘9SBISIP [9M0q AIOJeW WUl :(qg]

(%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 SOIUAYY
(AR (%0) 0 (AR (%L0) 1 (%0) 0 (%L0) 1 (%6°0) T (%0) 0 (%6°0) T sprAnounfuo)
(i 4 (%0) 0 (i 4 (%L0) 1 (%0) 0 (%L0) 1 (%D € (%0) 0 (%eD € erukpogukreyq
(%6'8) 8 (%0) 0 (%8'8) 8 (%S$9) L (%0) 0 (%¥9) L (%6'9) S1 (%0) 0 (%89 S1 eoy LRI
%t v (%0) 0 %ty (%6'¢) S (%0) 0 (%6°¢) S (%I'P) 6 (%0) 0 (%I'P) 6 SSOUNBOM

(%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 voudsA(

(%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 BIWSOUY/BISNOZSA(
(%ge) ¢ (%0) 0 (%g9 ¢ (%sDT (%0) 0 (%S DT %€ s (%0) 0 %€ s REVEER |

(%6'tH) ¥ (%0) 0 %t ¥ (%0) 0 (%0) 0 (%0) 0 (%81 ¥ (%0) 0 (%81 ¥ ysno)
(%0 0T (%0) 0 (%70 0T (% €D LI (%0) 0 (%€€D) LI (%g'LD) LE (%0) 0 (%6'91) LE (%) u ‘swoydwidg
(%0) 0 (%0) 0 (%0) 0 (%8°0) 1 0 I (%b0) 1 (%0) 0 (%t0) 1 (%) u ‘speyuo)
(%8°LE) LI (%0) 0 (%6°9¢) L1 (%69t (%0) 0 (%L ¥ (%L81) 1T (%0) 0 (%T81) 1T qewnzijopoA
%z 1 (%0) 0 (%I 1 (%6'67) 0T (%09) 1 (%t°09) 1T (%L'81) 1T b€ 1 (%l'61) TT qewnund)sn
%t T (%0) 0 (%gP) T (%0) 0 (%0) 0 (%0) 0 L1 T (%0) 0 LD T qewnwijon
(%9'9) ¢ (%%0) 0 (%59 ¢ (% 91) 11 (%0) 0 (%6°SD 11 (%S'TD 1 (%0) 0 % 12D ¥1 SuvjIuIsorg
(%I'19) €T (%0) 0 (%%09) €T (%LLY) T€ (%09) 1 (%8'Lp) €€ (%T 8h) +§ (%999 ¢ (%9'8%) 96 qewnuiepy
(%09) LT (%001) 1 (%19) 8T | (%Tt9) ¢t (%09) 1 (%Lt9) v (%9°79) 0L (%9'99) ¢ (%L79) 7L qeWIXIgU]
SANL-BuUY
(%$°09) Sy (%001) 1 I'19) 9% | (%L¥S) L9 (%001) T (%6°€S) 69 (%129 211 (%001) € (%LT9) ST1 (%) u ‘asn d13oj0Iq JudLIND
(%8°L) L 0 (%L L (%I'L) 6 (%0) 0 (%L) 6 (%t'L) 91 (%0) 0 (%'L) 91 (%) u ‘dsn g juLINY
(68 = u) (L =u) (06 = u) (9z1 = u) (z =u) (8z1L = u) (s1z = u) (€ =u) (8L1Z = u)
-ZNOD-SUYS  +ZAOD-SUVS leloL -ZNOD-SUVYS | +ZA0D-SUVS lelol -ZNOD-SUVYS | +ZAOD-SUVS eol
on on on an an an agi agi agi

'$1030€] YS1I pue syudwjean) uorieyndod Apnig *|] ajqel




L. Scucchi, B. Neri, L. Sarmati, M. Mossa, G. Sena, R. Massoud, C. Petruzziello et al.

SARS-CoV-2 IgG Seroprevalence

IgG seropositivity for SARS-CoV-2 was
detected in 3/218 (1.37%) patients, all show-
ing a negative nasopharyngeal swab. SARS-
CoV-2 IgG seropositivity was observed in 2/128
(1.56%) CD and in 1/90 (1.11%) UC patients
(p=0.07) (Table I).

Symptoms compatible with SARS-CoV-2 in-
fection (<3 months) were referred by 37 (16.9%)
patients, all seronegative. Recent contacts with
a SARS-CoV-2 positive subjects were reported
by 1/218 (0.86%) IBD patients (seronegative)
(Table II).

Biologics and SARS-COV-2
1gG Seropositivity

All the 3 IBD patients showing SARS-CoV-2
IgG seropositivity were using biologics (2 Inflix-
imab,] Ustekinumab). SARS-CoV-2 IgG sero-
prevalence did not significantly differ between
patients using or not biologics (3/115 vs. 0/103;
p=0.09) (Table II).

Steroids, Conventional
Immunomodulators and
SARS-COV-2 IgG Seropositivity

Sixteen (7.4%) IBD patients (9 CD,7 UC) were
on conventional ISS and 49 (22.4%) (30 CD, 19
UC) on steroids: none of them showed SARS-
CoV-2 seropositivity (Table II).

Clinical Characteristics and
SARS-COV-2 Seropositivity

SARS-CoV-2 IgG seropositivity was ob-
served in only 3 IBD patients, thus limiting sta-
tistical comparisons according to demographic
and clinical characteristics (Tables I and II).
However, a history of recent travels was referred
by 9/218 (4.12%) patients. Although only 9 IBD
patients referred this risk factor, the proportion
of patients referring recent travels was signifi-
cantly higher in the subgroup of SARS-CoV-2
IgG seropositive than seronegative patients
[2/3 (66.6%) vs. 7/215 (3.25%), respectively;
p<0.0001].

Discussion
In our prospective study, a low SARS-CoV-2
IgG seroprevalence (1.37%) was observed in IBD,

with no cases of COVID-19. Interestingly, all 3
patients with SARS-CoV-2 IgG seropositivity
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were on biologics, although seroprevalence was
comparable between treated and untreated pa-
tients.

Clinical characteristics appeared representa-
tive of the general IBD population', thus support-
ing the absence of selection biases.

Our data expand findings from an epidemio-
logical study using telephone interview, reporting
a low prevalence of COVID-19 in IBD (3/672
patients: 0.44%)°. Present results mirror those
reported by the National Institute of Statistic of
the Italian Health Minister (ISTAT)". During the
same study period (May 25%-July 15", 2020),
ISTAT reported that the Lazio region had an
overall SARS-CoV-2 IgG seroprevalence in the
general population from the Lazio region of 1.0%
(56.093/5.843.220 residents)’, thus comparable to
our findings in IBD (1.37%).

Present observations are in agreement with
a multicentric study from high-risk regions
(France, Northern Italy)® reporting a low inci-
dence of COVID-19 in a large cohort of 6000
IBD patients.

The impact of biologic therapies on the risk of
SARS-CoV-2 infection and COVID-19 is under
evaluation®’. The viral entry molecules ACE2
and TMPRSS2 have been found to be normally
expressed in the intestine’. Neither inflammation
nor biologics appeared to increase the expression
of ACE2 and TMPRSS?2 in the gut. By contrast,
biologics (anti-TNFa, antilL-12/23, anti-integ-
rins) appeared to downregulate ACE2 expression.
This evidence’® provides a background supporting
why Dbiologics should not increase the risk of
SARS-CoV-2 infection.

When compared to our findings, a higher
SARS-CoV-2 seroprevalence (21% vs. 1.37%)
was observed in an Italian study during pan-
demic'. Norsa et al'® however included IBD
patients from Bergamo (Lombardy region), the
second epicenter of SARS-CoV-2 infection after
China. Differently, our study considered only
patients from Lazio, region characterized during
the study period by a lower seroprevalence (1%)
than Lombardy (7.5%)’. Present findings further
support a comparable prevalence of SARS-CoV-2
infection in IBD vs. non-IBD population from the
same area>®%10,

Although in our cohort only 3 patients showed
SARS-CoV-2 seropositivity (all on biologics), the
overall number of patients using immunomod-
ulators was quite high,as more than half of the
population study was on biologics (52%), and less
on ISS (7.4%). All the 3 SARS-CoV-2 IgG se-
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ropositive patients were asymptomatic. Overall,
present findings add support to the few available
data suggesting that immunomodulators do not
increase the risk nor worsen the outcome of
SARS-CoV-2 infection in IBD*. Current recom-
mendations* indeed suggest not to stop immuno-
modulators in SARS-CoV-2 infected patients.

In our series, 66% of SARS-CoV-2 seroposi-
tive patients had a recent history of travel, while
the same was observed in only 3% of sero-
negative patients. Despite the limited number
of patients showing IgG seropositivity (n=3) or
history of travel (n=9), this known risk factor
for infection was significantly more frequent in
SARS-CoV-2 seropositive than seronegative pa-
tients (p<0.0001). This finding strongly suggests
that when assessing risk factors for SARS-CoV-2
infection in IBD, variables common to the gener-
al non-IBD population rather than to IBD itself
should be considered. Although our limited se-
ries does not allow conclusive statements, by our
knowledge this known risk factor has not been
considered in similar studies>®*!°,

Among limitations of our study, here is the
absence of a non-IBD control group, thus not al-
lowing statistical comparisons in terms of SARS-
CoV-2 seroprevalence. However, the availability
of national ISTAT data’ on SARS-CoV-2 se-
roprevalence referring to the same period and
geographic area, may provide a referral non-IBD
population for comparisons.

Strengths of this study include the quite large
population, which appears not burdened by selec-
tion biases, the prospective study design and the
accurate selection of risk factors for SARS-CoV-2
infection.

Conclusions

Present findings from a prospective study sup-
port that the prevalence of SARS-CoV-2 IgG
seropositivity in IBD patients is comparable to
the non-IBD population and not influenced by
ongoing treatments, including TNFa antagonists.
Risk factors for SARS-CoV-2 infection common
to the general non-IBD population (i.e., recent
history of travel) should be considered for a prop-
er assessment of the impact of this new virus in
clinical management of IBD. To our knowledge,
this is one of the few prospective studies aimed to
assess SARS-CoV-2 seroprevalence in IBD, thus
providing new data regarding this still undefined
issue.
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