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Abstract
Aim: We aimed to evaluate the impact of Coronavirus Disease- 19 (COVID- 19) pan-
demic on the incidence and clinical presentation of celiac disease (CD) in children.
Methods: The diagnoses of CD were compared between the COVID- 19 pandemic 
(from April 2020 to March 2022) and the pre- pandemic period (from April 2018 to 
March 2020) in three Italian Paediatric Gastroenterology centres (Varese, Como, 
Catanzaro). Electronic patient records were reviewed and additional information were 
collected through parental interview. The diagnosis of CD was made according to 
ESPGHAN criteria. SARS- CoV- 2 infection was diagnosed based on pre- vaccination 
positive serum antibodies or nasopharyngeal swabs. Z test and chi- square were used 
for statistical analysis.
Results: The overall number of paediatric diagnosis of CD did not differ between 
the two years pre- pandemic and pandemic periods (177 and 172 cases) in the three 
Italian participating centres. Clinical presentation of CD was also similar throughout 
the study periods. SARS- CoV- 2 infection has been documented in 10.6% of children 
but only in 5.8% of these occurred before CD diagnosis.
Conclusion: Different to what reported for other autoimmune diseases, the incidence 
and presenting symptoms of CD in our paediatric population did not change during 
the COVID- 19 pandemic compared to the previous 2 years.
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1  |  INTRODUC TION

The effect of Coronavirus Disease- 19 (COVID- 19) pandemic on the 
onset of celiac disease (CD) in children is still unclear due to limited and 
conflicting data.1,2 CD is a chronic immune- mediated disease related 
to gluten in subjects with genetic predisposition.3 As it is well known, 
CD is characterised by the presence of enteropathy manifesting with 
gastrointestinal and/or extraintestinal symptoms (classical and non- 
classical ones) specific serum antibodies (anti- tissue transglutaminase, 
tTG, and anti- endomysial antibodies, EMA) and human leukocyte anti-
gen (HLA)- DQ2 and/or HLA- DQ8 haplotype.3,4 In some patients CD is 
asymptomatic and associated to other autoimmune disorders, particu-
larly Type 1 Diabetes mellitus (T1D). Current prevalence of CD is esti-
mated 0.5%–1% of the global population5 with a significant increase 
in the last decades, particularly in some countries like Italy,3,6 where 
recent school- age screening studies reported a prevalence of 1.65%.7,8 
The pathogenesis of CD still needs to be completely elucidated and in-
fections are one factor that may contribute to its development.9 Severe 
acute respiratory syndrome Coronavirus 2 (SARS- CoV- 2) can invade 
host cells through the angiotensin- converting enzyme 2 (ACE2)10,11 
which is also expressed on epithelial intestinal cells.12 By acting via 
mucosal and systemic mechanisms SARS- CoV- 2 infection may trigger 
local and systemic inflammation and autoimmune responses, as sug-
gested in many studies.12–14

An increased incidence and severity of T1D during the COVID- 19 
pandemic has been widely reported.15,16 Since CD is an autoimmune 
disease sharing with T1D the HLA haplotypes, altered gut permeabil-
ity and mucosal inflammation,17,18 we aimed to investigate whether 
the COVID- 19 pandemic has increased the number of paediatric CD 
diagnoses or changed the presenting symptoms in children living in 
two Italian regions.

2  |  MATERIAL S AND METHODS

We conducted a multicentre study including three Italian Paediatric 
Gastroenterology centres (Varese, Como and Catanzaro), two lo-
cated in the North and the third in the South of Italy. The number 
of new diagnoses of CD carried out from April 2020 to March 2022 
(pandemic period) was compared to the previous 2 years (from April 
2018 to March 2020, pre- pandemic period) based on electronic 
medical records and local registration database. Additional infor-
mation was collected through parental interview during follow- up 
visits. The following data were recorded and analysed: gender, age, 
date of the outpatient visit, date of CD diagnosis, symptoms at di-
agnosis, eventual comorbidity, results of the CD specific antibodies 
(tTG, EMA) and of intestinal biopsy, when performed. The total an-
nual number of children referred to the paediatric gastroenterology 
clinics during the study periods was also retrieved to minimise a pos-
sible diagnostic bias due to a general decreased access to our clinic 
during the lockdown.

In addition, SARS- CoV- 2 infection was diagnosed based on pre- 
vaccination positive serum antibodies or nasopharyngeal swabs.15 

The diagnosis of CD was made in all patients by positive antibod-
ies and/or intestinal biopsies, according to the ESPGHAN guide-
lines.19,20 Despite the introduction of possible lower antibodies 
cut- off (>7.5 × normal values) for the diagnosis of CD in children 
during the pandemic period, these ad interim SIGENP criteria21 were 
not used in our patients. Clinical presentation at diagnosis was also 
analysed according to the Oslo criteria, as for classical, non- classical 
or asymptomatic CD.22

2.1  |  Statistical analysis

All data were recorded in an excel file and descriptive statistic, as 
median and mean for continuous variables and number and per-
centage for categorical variables, was used to provide informa-
tion about the included population. Chi- square and Z tests were 
applied for the comparison of the rate of clinical manifestations 
and incidence of celiac diagnosis occurring in the pre- pandemic 
and pandemic periods. A p- value <0.05 was considered as statistic 
significant.

3  |  RESULTS

Our cohort of children with a new diagnosis of CD included 349 
subjects (121 males, 35%; median age 4.3 years; mean age ± SD 
6.1 ± 4.2 years). Overall, the number of new diagnoses of CD in the 
three participating centres was 177 in the pre- pandemic period (70 
in Varese, 59 in Catanzaro and 48 in Como) and 172 in the pandemic 
period (67 in Varese, 67 in Catanzaro and 38 in Como) (Figure 1), with 
a negative trend of 2.8% in the latter, despite 1.2% decrease of total 
number of annual visits during the pandemic. When considering the 
total number of first visits to the paediatric gastroenterology clinics, 
the rate of new diagnosis of CD was 7.4% and 6.7%, respectively, in 
the pre-  and pandemic periods, without a statistic significant differ-
ence. In addition, there was no significant difference in the rate of 
diagnosis of CD between the North and South participating centres 
comparing the pre- pandemic and pandemic periods (118 vs. 59 diag-
nosis and 105 vs. 67 diagnosis) (p = 0.27). Surprisingly, the number 

Key notes

• The impact of Coronavirus Disease 19 (COVID- 19) pan-
demic on celiac disease (CD) in children is still uncertain.

• We did not find an increased frequency or a different 
clinical presentation of CD in Italian children before and 
during the pandemic.

• Exploring the effect of COVID- 19 infection in a large 
paediatric population and in a longer period of time will 
provide a firm conclusion on the possible relation be-
tween these two diseases.
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of endoscopies performed to diagnose CD slightly increased in the 
pandemic compared to the previous 2 years (29 vs. 22; p = 0.24).

No significant difference was noted in sex (68/177 vs. 53/172 
males) and age (median 4.5 vs. 3.3 years; mean ± SD 6.2 ± 3.8 years 
vs. 5.9 ± 4.6 years) between the two study periods. Clinical presen-
tation at diagnosis was analysed according to the Olso criteria22 and 
showed no significant difference between the two study periods 
(p = 0.65), as summarised in Table 1.

In our population, the three more common classical presenta-
tions of CD were: abdominal pain referred by 122 children (35% of 
total presenting symptoms), exactly by 61 children in both study pe-
riods (p = 0.77); diarrhoea reported in 85 children (24.4%; 48 vs. 37 
cases; p = 0.22) and failure to thrive in 76 children (21.8%; 36 vs. 40 
cases; p = 0.50). The three more frequent non- classical manifesta-
tions were: headache overall reported by 26 children (7.5% of total 
presenting symptoms), exactly by 13 children in both study periods 
(p = 0.94); sleep disorders noted in 22 children (6.3%; 7 vs. 15 cases; 
p = 0.07) and irritability in 18 children (5.2%; 7 vs. 11 cases; p = 0.30). 
It is worth to note that the only significant difference between the 
two study periods was found for joint pain reported by 14 children 
(4% of total presenting symptoms): 11 cases in the pre- pandemic 
2 years and 3 cases during the pandemic (p = 0.03). Overall, 43 chil-
dren (12.3%) were asymptomatic (24 vs. 19 children in the two study 
periods; p = 0.48) and were screened for CD because of family his-
tory or comorbidity or detection of iron deficiency. The complete list 
of symptoms and signs at CD diagnosis and the comparison between 
the pre- pandemic and pandemic periods are reported in Table S1. 
T1D was present in only three children of the pre- pandemic group 
and in two children of the pandemic group.

During the pandemic period, the diagnosis of COVID- 19 was 
made in 10.6% (37/349) children; only in one case it was based on 

pre- vaccination positive SARS- CoV- 2 serum antibodies. In 10/172 
(5.8%) children COVID- 19 was documented before the diagnosis of 
CD. However, we could not assess the exact prevalence of SARS- 
CoV- 2 infection in our population or a different rate between the 
North and South of Italy. Indeed, many data were missing and most 
children were not properly investigated because of lack of diagnostic 
tests or parental refusal or limited access to the hospital, particularly 
during the first year of the pandemic.

4  |  DISCUSSION

Our study is the first paediatric multicentre study providing data 
about the incidence and clinical characteristics of CD diagnosed 
during COVID- 19 pandemic. Two recent reports showed conflicting 
results on the incidence of CD in children during the pandemic and 
did not detail the clinical manifestations.1,2,23 In our Italian paediatric 
population frequency and presenting symptoms of CD were similar 
to the previous 2 years. Despite the lockdown, the total number of 
children referred to our paediatric clinics and of endoscopies per-
formed to diagnose CD did not change significantly between the 
2 years study periods. However, we could not exclude a possible 
change in diagnostic delay due to restrictions during the pandemic. 
Since recording of the time of symptom onset was inaccurate and 
incomplete, we could not analyse these data.

CD is a multifactorial autoimmune disease which afflicts 0.5%–
1.6% of world population with raising number of diagnosis in the last 
decade.5,8 Several factors may contribute to its pathogenesis in ge-
netic predisposed individuals carrying the haplotype HLA DQ2 and/
or DQ8.23–25 In particular, viral infections has long been considered 
as a trigger of autoimmunity1 acting through molecular mimicry, 
bystander and epitope spreading, inflammation and abnormal intes-
tinal permeability.12 SARS- CoV- 2 infection has a wide clinical spec-
trum, including gastrointestinal symptoms and severe inflammatory 
syndrome possibly driven by zonulin- dependent loss of gut mucosal 
barrier.12,26–28 There is a recent emerging evidence on the possible 
role of SARS- CoV- 2 in triggering different inflammatory and autoim-
mune disorders.12,26,28–30

A dramatic increased incidence and severity of presentation of 
T1D have been reported simultaneously or immediately after SARS- 
CoV- 2 infection.31,32 Relationship between T1D and respiratory 
infections had already been pointed out in the so- called TEDDY 
study, in which it was demonstrated that the number of respiratory 
infections in children in a 9- month period was linked to consequent 
onset of autoimmunity against pancreatic islet cells in the following 
3 months.33

In the North of Italy, a net increase in the incidence of T1D up to 
77% was detected compared to the year preceding the pandemic.15 
An action of the virus on intestinal permeability is conceivable as 
for the development of autoimmune disease: the gut represents a 
favourable place for SARS- CoV- 2 replication and for immune activa-
tion due to the expression of target molecules ACE2 and TMPRSS2 
on ciliate cells and on brush border of enterocytes.34 The frequent 

F I G U R E  1  The total number of CD diagnoses before and during 
the pandemic distributed in the three participating centres.

TA B L E  1  Comparison of different presentations of CD 
diagnosed in the pre- pandemic and pandemic periods.

Period Pre- pandemic Pandemic

Classical CD 290 (290.05) [0.00] 294 (293.95) [0.00]

Non- classical CD 57 (59.60) [0.11] 63 (60.40) [0.11]

Asymptomatic 24 (21.36) [0.33] 19 (21.64) [0.32]
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intestinal involvement and viral persistence is well documentable by 
faecal excretion of SARS- CoV- 2 in more than half of infected indi-
viduals and by its finding in intestinal biopsies 4 months after infec-
tion in adults.26 Mucosal inflammation and altered permeability and 
zonulin occurred in CD, allowing the passage of a large amount of 
antigens into the bloodstream.34,35

Differently to what reported for T1D15 we did not find an in-
creased incidence of CD in Italian children living in two regions in the 
North and South of Italy, during the first 2 years of SARS- CoV- 2 pan-
demic compared to a previous similar period. Overall, in the three 
participating paediatric centres, the total number of new diagnosis 
of CD decreased of 2.8% in the pandemic, partially explained by a 
decrease of 1.2% of total annual visits during that period. The spec-
trum of clinical presentation of CD is wide and may include weight 
loss, failure to thrive, chronic diarrhoea, abdominal pain, bloating, 
vomiting, constipation, iron deficiency anaemia, chronic fatigue, os-
teoporosis, headache, joint pain, dental enemal defects and other ex-
traintestinal features.3,4 In our population, the clinical presentation 
at diagnosis was not significantly different for gastrointestinal and 
extraintestinal symptoms, before and during pandemic. However, it 
is interesting to note that the only significant difference between 
the two study periods was found for joint pain overall reported by 
14 children, significantly higher (p = 0.03) in the pre- pandemic period 
than during the pandemic. However, this result should be considered 
with caution due to the limited number of affected children. Only a 
few children diagnosed CD presented also T1D with no difference in 
the two study periods. Data on the impact of SARS- CoV- 2 infection 
and pandemic on CD in children are currently limited and conflict-
ing. Cakir et al. investigated CD percentage in a pre- pandemic and 
pandemic period in Turkey, reporting an increase of both number of 
patients per year (from 12.1 to 37.6) and percentage of CD diagno-
ses (from 2.2% to 10%) in pandemic period.1 Moreover, in this small 
population of 47 new cases of CD an increased number of associated 
T1D was detected strengthenIng the hypothesis about a potential 
role of SARS- CoV- 2 in autoimmune pathogenesis. On the contrary, 
in a recent Italian study Crocco et al. found a 14.5% decrease of 
paediatric CD diagnosis in a tertiary centre in Liguria, in the North 
of Italy during the pandemic compared to the previous 2 years.2 
This change could be attributed to family choices that delayed the 
screening, or to decreased endoscopic investigations and hospital 
access during the lockdown, as also considered in another report.36 
Interestingly, Greco et al. suggested that the presence of HLA DQ2 
and DQ8 may play as a protective factor against SARS- CoV- 2 infec-
tion and possible related complications, including the development 
of autoimmunity.37

The main limitations of our study are the limited multicentre 
recruitment, the retrospective design, the lack of a complete as-
sessment of possible diagnostic delay and of SARS- CoV- 2 infec-
tions. However, we planned to include two different Italian regions 
(Lombardia and Calabria) and two close paediatric gastroenterology 
centres (Varese and Como) to decrease a possible population bias 
related to monocentre or local recruitment, different severity of 
SARS- CoV- 2 infection or facility to access to the paediatric clinic 

during the pandemic. In addition, we tried to retrieve all data of pa-
tients by using electronic records, patients' database and interview 
at follow- up visits to compare rate of diagnosis and symptoms of 
CD and of COVID. Only a limited number of children had a docu-
mented SARS- CoV- 2 infection before the diagnosis of CD. However, 
the true incidence of COVID was impossible to calculate because 
of limited access to the hospital and diagnostic tests, particularly in 
the first year of the pandemic and the subsequent introduction of 
vaccination. Nonetheless, the possible causal relation or trigger ef-
fect of COVID on CD would be impossible to prove in our patients. 
Nevertheless, as the impact of SARS- CoV- 2 infection may have a de-
layed effect on intestinal autoimmunity, a prolonged period of study 
and a larger population are needed to draw a general conclusion on 
the possible relation between these two conditions.

5  |  CONCLUSION

Different to what reported for other autoimmune disorders, the inci-
dence and presenting symptoms of CD in our paediatric Italian popu-
lation did not change during the COVID- 19 pandemic compared to 
the previous 2 years.
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