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Abstract. - OBJECTIVE: Celiac disease (CD)
is an autoimmune disorder, characterized by in-
creased susceptibility to bacterial and viral in-
fections. Therefore, the CD patients could be ex-
posed to an increased risk of contracting SARS-
CoV-2, a virus for which the WHO declared a
pandemic status in March 2020. This study aims
to investigate the incidence of SARS-CoV-2 in-
fection in CD patients, to assess the impact of
CD on the risk of contracting this virus.

PATIENTS AND METHODS: This retrospec-
tive multicentric cohort study evaluated 542 celi-
ac patients, who answered a questionnaire con-
cerning both the underlying disease (adherence
to the gluten-free diet, residual symptoms) and
the possible SARS-CoV-2 infection (swab out-
come, presence and characteristics of symp-
toms and type of treatment received), referring
to the period between 20th January 2020 and
27th October 2020.

RESULTS: Five patients (0.92%) tested positive;
of these, 2 were asymptomatic and 3 developed
symptoms of COVID-19. The incidence of SARS-
CoV-2 infection in CD patients was not significant-
ly different from the general population. The ratio
of positive/diagnostic swabs tends to be higher
in CD patients than in the general population (IR:
0.15; 0.06; p=0.06), whereas the number of sub-
jects who performed the swab in this group is sig-
nificantly lower (IR: 0.06; 0.15; p<0.001).

CONCLUSIONS: Although CD patients are
more susceptible to infections, the incidence
of SARS-CoV-2 infection in our sample was not
significantly different from the general popula-
tion. However, the positive/diagnostic swabs ra-
tio seems to be higher, probably also due to the
lower number of patients tested.
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Introduction

Celiac disease (CD) is a disease related to poor
tolerance for gluten, a protein contained in wheat
and remarkable for its nutritional properties'*.

It is the most frequent food intolerance and af-
fects approximately 1% of the population. It has
been calculated that, in Italy, the theoretical num-
ber of people with CD is around 600,000, against
214,239 diagnosed to date. The disease is more
frequent among women: official data indicate that
63,320 males are suffering from the CD, com-
pared to 150,919 females®.

Up to the present time, the most reliable ther-
apy for the remission of the disease seems to be
the abolition of gluten from the diet. Maintaining
adherence to a gluten-free diet, the patients can
almost completely avoid symptoms and compli-
cations, some of which can be fatal®.

One of these complications is the ease of con-
tracting viral’” and bacterial infections. The latter
is probably related to the “splenic hypofunction
syndrome”!!, which could arise in conditions of
extreme reduction in spleen size'>"* or function-
al organ failure not necessarily associated with
volumetric reduction, as in the case of replace-
ment of the splenic parenchyma by heteroplastic
tissue'!. There are uncertain reasons why, in CD
patients, viruses and bacteria can cross the in-
testinal mucous barrier and affect the lymphatic
system, leading to an infectious syndrome with
peripheral and multi-district symptoms". It can-
not be excluded that the gut, through which germs
often enter the body, may become leaky in CD, al-
so due to pathophysiological processes still poorly
studied (unstirred layer)!®-2!,
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The complex picture that characterizes this
disease requires an assessment of the impact of
SARS-CoV-2 infection in CD patients, a virus
that had already recorded over 500,000 cases at
the end of October 2020 in Italy*.

This study aims to identify the incidence, the
clinical features, and the outcome of SARS-CoV-2
infection in CD patients in Italy. Secondly, it aims
to compare these data with the epidemiology of
SARS-CoV-2 infection in the Italian population
over the same time.

Patients and Methods

This retrospective cohort study involved the
Departments of Internal Medicine and Gastro-
enterology of Policlinico A. Gemelli in Rome
(Italy), the Institute of Internal Medicine of Poli-
clinico San Matteo in Pavia (Italy), the Institute of
Medical Semeiotics of Policlinico Sant’Orsola in
Bologna (Italy).

Patients were invited by e-mail, face-to-face, or
direct phone call to participate. The invitation to
participate explained the voluntary and confiden-
tial nature of the study.

All the recruited patients had previously re-
ceived a diagnosis of CD according to the guide-
lines of the European Society for the Study of
Coeliac Disease (ESsCD)* and had regularly fol-
lowed at their reference centers.

These patients answered a validated question-
naire regarding both the underlying disease (ad-
herence to the gluten-free diet, residual symp-
toms) and the possible SARS-CoV-2 infection
(swab outcome, presence and characteristics of
symptoms, and type of treatment received). The
obtained information refers to the period between
20" January 2020, when the first two cases in
Italy were recorded, and 27" October 2020. Pa-
tients who stayed for at least three weeks in other
countries were excluded. Patients from Northern
Lombardy (Italy), (provinces of Milan, Bergamo,
and Varese) and Calabria were programmatically
excluded from the research because in those ar-
eas the incidence of SARS-CoV-2 infection was
substantially doubled compared to other regions
and provinces of Italy. A total of 752 patients were
contacted and 542 of them were enrolled. The re-
gions of origin of the patients tested were: Lazio,
Southern Lombardy, Emilia-Romagna, Abruzzo,
Puglia, Veneto, and Sardinia (Italy). Given the
epidemiological differences between the various
regions of Italy??, patients were divided into sub-

groups according to the reference centers, and the
incidence of COVID-19 in each subgroup was
compared with that of the region in which the ref-
erence center is located.

Only patients with symptoms related to
COVID-19 and those who had direct contact
with people positive for SARS-CoV-2 in the last
3 weeks performed a nasopharyngeal swab with
molecular analysis.

To estimate the incidence of SARS-CoV-2 in-
fection in the period of interest, in the general
population, and the population related to the cen-
ters participating in the study, epidemiological
data were obtained from the reports of the Istituto
Superiore di Sanita and Regional Governmental
sites, referring to the same period. The study was
approved by the Ethical Committees of all Cen-
ters involved.

Statistics

The Stata 14 software was used for data analy-
sis. The descriptive statistics showed the frequen-
cy and percentage for each categorical variable.
The incidence of SARS-CoV-2 infection in CD
patients and the general population was reported
with their 95% confidence interval (CI), calcu-
lated with the Clopper-Pearson method. Relative
Risk (RR) was reported. The categorical data
were compared between groups using Fisher’s ex-
act test. The p-value below 0.05 was considered
statistically significant in the two-tailed test.

Results

Of the 542 patients enrolled, 34 (6.3%) per-
formed a nasopharyngeal swab for SARS-CoV-2.
Of these, 5 patients (0.92%) tested positive: 2
were asymptomatic and 3 developed symptoms of
COVID-19. In particular, 2 developed asthenia and
sensory disturbances, and only 1 developed fever,
dyspnea, asthenia, and sensory disturbances. All
patients with symptoms were treated at home.

It is interesting to note that among the 5 pos-
itive patients, 3 belong to blood type 0 and 2 to
blood type A. However, new investigations on
this data are still in progress.

The incidence of SARS-CoV-2 infection in
the study sample is 0.92% (IR, 0.009; IC 95%,
0.003-0.021). No significant difference was found
between the incidence in CD patients and the
incidence in the general population in the peri-
od studied, which was 0.93% (IR, 0.009; IC 95%
0.009-0.009; RR: 0.984; p=1). The same analysis
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conducted by dividing the sample based on ref-
erence centers produced the same result [Poli-
clinico Gemelli, Rome: CD 0.49% (IR, 0.005; IC
95%: 0.001-0.018); reference population 0.64%
(IR: 0.006; IC 95% 0.006-0.006; RR: 0.763; p=1);
Policlinico San Matteo, Pavia: celiacs 0.87% (IR:
0.009; IC 95%: 0.000-0.047); reference popula-
tion 1.6% (IR: 0.016; IC 95%: 0.016-0. 016; RR:
0.537; p=1)], except for the subgroup of patients
who refers to the Policlinico Sant’Orsola, Bolo-
gna, where the incidence is significantly higher
than the reference population [Sant’Orsola: CD
10% (IR: 0. 1; IC 95%: 0.012-0.317); reference
population 1.1% (IR: 0.011; IC 95%: 0.011-0.011);
RR: 9.08; p=0.02], probably due to the lower num-
ber of patients enrolled (20; 3.7% of the sample).

The positive/diagnostic swabs ratio tends to be
higher in CD patients than in the general popula-
tion (CD patients: IR: 0.147; IC 95%: 0.049-0.310;
general population: IR: 0.062; IC 95%: 0.062-
0.062; RR: 2. 363; p=0.058). Instead, the number
of subjects who performed the swab is significant-
ly lower in this group (CD: IR: 0.063; IC 95%:
0.044-0.087; general population: IR: 0.150; IC
95%: 0.150-0.151; RR: 0.416; p=0.000).

Discussion

In this study, the incidence and clinical fea-
tures of SARS-CoV-2 infection were measured
in a sample of patients with CD, and we found
no significant differences from the general popu-
lation. Similar results were reported in the same
population, both for CD patients and for patients
with other autoimmune diseases***.

CD patients are known to have an increased
risk of infection. This could be, almost in part,
related to hyposplenism, which affects about
20-80% of CD patients, leading to an increased
susceptibility to infection, in particular by en-
capsulated bacteria (Streptococcus Pneumoniae,
Neisseria Meningitidis, and Haemophilus influ-
enzae). This condition correlates with the time
of exposure to gluten®. Increased susceptibility
to bacterial infections exposes CD patients to the
risk of developing a severe form of SARS-CoV-2
infection, which can lead to death up to 50% of
patients in case of co-infection®’. The risk of de-
veloping a severe form is also related to complica-
tions of CD and the effects of immunosuppressive
therapy they could undergo.

However, no patient in our sample needed hos-
pitalization: this could be related to the prevalent

4402

adherence to the gluten-free diet of the patients,
preventing the onset of hyposplenism, and other
complications and limiting the use of immuno-
suppressants.

Besides, there is evidence that the intestinal
microbiota may affect the response to respiratory
viral agents, and may determine the outcome of
patients with ARDS, due to a gut-to-lung bacte-
rial translocation. Therefore, some authors have
hypothesized that intestinal dysbiosis, which also
occurs in CD patients, may determine a more se-
vere form of COVID-19°".

Moreover, CD patients are also characterized by
an increased risk of viral infection, linked to the
presence of HLA-DQ2, which has a reduced ability
to present the antigen to CD4+ T helper lympho-
cytes, compromising their antiviral activity*~.

As described, CD patients are more often wom-
en and young, who are more likely to have con-
tracted SARS-CoV-2 asymptomatically. Indeed,
some studies™** have shown that SARS-CoV-2
infection occurs in a symptomatic and more se-
vere form in male and older patients. As reported
by Schiepatti et al**, even in our sample, the inci-
dence could therefore be underestimated.

It is necessary to consider that CD patients
routinely engage in behaviors that reduce the risk
of exposure to SARS-CoV-2, due to the habit of
avoiding social contexts, like those related to the
consumption of the meal®. For this reason, it is
interesting to note that in our sample the ratio of
positive/diagnostic swabs tends to increase com-
pared to that of the general population. Although
this data cannot be conclusive, it would seem to
support the hypothesis that CD patients are at
greater risk of contracting SARS-CoV-2. More-
over, it appears that the number of patients who
performed the swab in our sample is significant-
ly lower than that of the general population. This
may be due to CD patients’ lack of perception of
the increased risk of infection®®. This may have
led to an underestimation of SARS-CoV-2 pos-
itive patients, and an overestimation of the per-
centage of symptomatic patients, since potential-
ly positive but untested patients would have been
classified as asymptomatic.

This study has several limitations, mainly re-
lated to its observational nature. Moreover, the
demographic features of the sample are different
from those of the general population, making the
interpretation of some results problematic. The
number of patients provided by the three centers
that participated in the study is very different, and
this may have led to an error in the total incidence
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calculated, also due to the different spread of the
virus in the Italian regions. Besides, during the
first pandemic wave, a few swabs were performed,
because of the reduced resources, making the in-
cidence calculated largely underestimated.

The sample size is not sufficient to identify
statistically significant differences, given the low
number of SARS-CoV-2 positive cases in the
study group.

Conclusions

Although CD patients have a higher suscep-
tibility to some infections, both due to immune
alterations and gut-lung axis, and therefore they
have the risk of presenting COVID-19 disease in
a severely evolving form, the incidence of SARS-
CoV-2 infection in our sample of CD patients was
not significantly different from the general popu-
lation. Furthermore, according to our case series,
CD patients who were affected by COVID-19 dis-
ease always developed an oligosymptomatic clin-
ical picture. The positive/diagnostic swabs ratio
seems to be higher than the general population,
also due to the lower number of patients tested,
probably.

Further studies, with higher sample size,
will be necessary to determine the incidence of
SARS-CoV-2 in CD patients and to define the
genetic (i.e., blood groups), immunological (with
related systemic symptoms), and clinical (severity
and evolution) characteristics of the infection and
related factors.
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