International Journal of Celiac Disease, 2021, Vol. 9, No. 1, 6-9
Available online at http://pubs.sciepub.com/ijcd/9/1/8

Published by Science and Education Publishing
DOI:10.12691/ijcd-9-1-8

g i

il i’

The COVID-19 Vaccination Debate: CoV-2 in Celiac
Disease: A Pathogen or just along for the Ride?

Aaron Lerner”

Chaim Sheba Medical Center, the Zabludowicz Center for Autoimmune Diseases, Tel-Hashomer, Israel
*Corresponding author: aaronlerner1948(@gmail com

Received January 02, 2021; Revised January 18, 2021; Accepted January 21, 2021

Abstract SARS-CoV-2, the virus that causes COVID-19, impacts human health all over the world with high
morbidity and mortality. Many chronic diseases predispose the patients to be infected, including autoimmune
diseases. Despite theoretical and rare exceptions, celiac disease is not a high-risk condition for COVID-19 infection.
The present review expends on those potential circumstances that put the CD patients at risk for COVID-19.

Keywords: celiac disease, Coronavirus 2, SARS-CoV-2, COVID-19, risk

Cite This Article: Aaron Lerner, “The COVID-19 Vaccination Debate: CoV-2 in Celiac Disease:
A Pathogen or just along for the Ride?” International Journal of Celiac Disease, vol. 9, no. 1 (2021): 6-9.

doi: 10.12691/ijcd-9-1-8.

1. Introduction

SARS-CoV-2, the virus that causes COVID-19, impacts
human health worldwide spanning rapidly over 200
countries. According to the WHO report (as for 10,
January, 2021), the reported number of infected people
mount to 88,383,771 and the death toll to 1,919,126. The
contagious pandemic causes a severe disease, resulting in
high morbidity and excess mortality, mainly among the
elderly and other vulnerable populations. It interrupts
routine health services, disrupts trade, economy, travel,
education and many other societal behaviors with a
negative toll on people’'s physical and mental health [1].
Intriguingly, the name SARS directs the end target organ
to the upper respiratory ways and lungs, but it appears
that the gastrointestinal tract is heavily affected and
symptomatic too [2,3,4]. In fact, the risk for the major
intestinal inflammatory diseases, such as inflammatory
bowel disease and celiac disease (CD) to attract covid-19
infection is highly debatable [5,6]. The present review
focuses and updates on CD as a high-risk condition for
covid-19 infection.

1.1. SARS-CoV-2 is an Auto-immunogenic
Virus

Autoimmune diseases (ADs) emerge from the interplay
between genetic predisposition and environmental factors,
resulting in immune dysregulation and hyperstimulation,
finally targeting various end organs. This endogenous-
exogenous interplay was coined in the far past, by
Shoenfeld Y et al as "The Mosaic of Autoimmunity" [7,8].
Viruses are a major player and multiple ADs are
associated or actively initiate them [9,10]. Zooming back

to the current Pandemic, SARS-CoV-2, got recently the
title of "the autoimmune virus" [11]. In fact, 17 ADs and
13 various autoantibodies associated with COVID-19 infection,
were reported and the list is expanding [11]. The authors
describe the association with HLA gene polymorphism in
genetically susceptible human subjects, the shared
peptides between SARS-CoV-2 virus and Human antigens,
alluding to molecular mimicry, and as an integral part
ASIA syndrome [11]. From a pathophysiological aspect,
in both conditions there is an immune hyper stimulation,
but the cytokine storm in much more prevalent during
covid-19 deterioration [12,13].

1.2. CoV-2 Affects Celiac Disease Target
Organ: the Bowel

In contrast to its scientific name SARS-Cov-2, directing
the target organ to the respiratory tract, the human
gastrointestinal tract is also affected [2,3,4]. Symptoms
wise, 8-11.4% of affected patients had at least one
symptom like diarrhea, nausea or vomiting [14,15].
Notably, in another study originating Wuhan, Shina, the
percentage of patients with diarrhea reached 49.5% [16].
The Cov-2 induced diarrhea spends all along human life
cycle and may present without any respiratory complains
[17]. Interestingly, the proportion of patients with diarrhea
in the later stage of the Chinees epidemy increased
when compared with the pre-epidemic stage. Of note,
gastrointestinal bleeding and abdominal pains were
described, but the most common complaint was anorexia
[17,18]. A higher proportion of patients with diarrhea had
viral RNA in stool than patients without diarrhea.
Elimination of the virus from the nose and throat preceded
the enteric elimination [19,20]. Even a/hypo-symptomatic
Cov-2 infected infant can excrete it in their stool without
any diarrhea [21]. The Cov-2 surface protruded spike
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protein need to meet its host cell receptor, the angiotensin-
converting enzyme 2 (ACE2), in order to infect and
penetrate into the cell [22]. It appears that ACE2 is highly
expressed along the enteric tract. It is presented on the
esophageal epithelium, in the small bowel enterocytes
from the ileum and in the colon's colonocytes [19]. This
means that the closed proximity between the luminally
residing Cov-2 virus and its specific receptor creates optimal
condition to infect, penetrate, replicate and damage the
host cells and finally be excretes and transmitted via the
stools [2,3,4,16,17,19,20,21]. Pathologically, SARS-CoV-2
induces inflammation in all the human gut's segments.
Lymphocytic infiltration in the esophageal squamous
epithelium, stomach edema, plasma cells and lymphocytic
infiltrations and enteric mucosal necrosis, degeneration
and cellular shedding, were reported [17,23]. The virus
itself and its nucleocapsid proteins were depicted in the
cytoplasm of stomach, duodenal and colonic epithelium,
in addition to the fecal excreted samples [17,24,25]. It is
concluded that Cov-2 virus infect, overcomes the
intestinal protective barrier mechanisms, penetrates and
damage the intestinal mucosa and activates the local
immune system [26].

2. Might Gluten Enhance and Gluten
Free Diet Attenuate Cov-2
Gastrointestinal Effects?

More and more information is accumulating regarding
the detrimental effects of gluten intake. The topics of
gluten side effect and the benefits of gluten withdrawal
were extensively reported [27,28,29]. In fact, gluten
increases intestinal permeability, induces dysbiome, it is
pro-inflammatory, pro-oxidative, pro-apoptotic and impacts
epigenetics. It is immunogenic, cytotoxic and decreases
cell viability and differentiation [27]. All those detrimental
effects might potentiate the intestinal damage of covid-19.
On the contrary, gluten free diet might alleviate the
damage and not only in non-celiac ADs [27,28,29,30].
Most recently, Haupt-Jorgensen and Buschard reported on
the potential protective effects of gluten elimination in
covid-19 infections [31]. It appears that gluten withdrawal
induced some anti-inflammatory cytokine profile in mice,
and lowered the pro-inflammatory cytokine IL-1beta levels
in healthy subjects. It improves intestinal permeability and
might protect lung functions by alleviating hemosiderosis
and potentially reduce the cytokine storm associated with
the Cov-2 infection. Interestingly, when Covid-19
infection is compared, the fare East had a much lower
incidence than the Western countries. The same is correct
for gluten intake, since rice is the major staple food in
Asian countries. The authors concluded that the reduced
intake of gluten in Asia should be considered as partly
protective for COVID-19 [31].

3. Celiac Patients' Potential Risks for
CoV-2 Infections

Most of the celiac patients are asymptomatic and the
ratio diagnosed/undiagnosed patients is around 1/7. The

same holds for covid-19, where asymptomatic patients are
prevalent, mainly in the younger ages. According to the
current knowledge, CD is not a risky condition to get
infected with the CoV-2 virus, but parts of the CD
population might be in high risk. Table 1 summarizes the
shared aspects and potential circumstances that put the CD
patients at risk for covid-19. It can be concluded that
multiple and well-defined conditions might put the celiac
patients at increased risk for covid-19 infection and
complications. It should be stressed that most of the CD
patients that adhere to gluten free diet and don't have the
associated high-risk morbidities for covid-19 infection, are
safe and their risks are comparable to the general
population.

Table 1. Shared aspects and potential circumstances that put the CD
patients at risk for covid-19

High-risk in CD Covid-19 References
1gA deficiency High-risk [32,33,34]
Elderly High-risk [35,36]
Pulmonary diseases High-risk [37,38]
Smoking High-risk [39,40]
Obesity High-risk [41,42,43]
Cardiovascular diseases High-risk [44,45]
Hypercoagulability High-risk [46,47,48]
Immune dysregulation/hyperactivation High-risk [49,50,51]
Immunosuppression in refractory CD High-risk [52,53]
In_]mune_ defi_ciency conditions associated High-risk [54,55,56]
with celiac disease.

Pre -cancerous disease High-risk [57,58]

4. Scientific Facts and Reality in
the Celiac-CoV-2 Relationship

In reality, up to the end of 2020, no increase incidence
of Covid-19 was described in CD populations. (Italy,
secure-celiac, beyond CD). Regarding ADs in general,
among patients hospitalized with COVID-19, individuals
with ADs and those on chronic immunosuppressive
therapy did not have an increased risk of adverse events,
at least in New York city [59]. The same holds for CD. An
uneventful course in refractory CD patients, during covid-
19 outbreak, was observed in Italy when they got suitable
therapies and anti- anxiety measures [60]. When
telemedicine was applied, only moderate impact was
found in CD patients during the covid-19 epidemic. Most
patients were happy with the remote consultation [61].
When a real life “snapshot” of a cohort of CD patients
during the SARS-CoV-2 outbreak in Italy was evaluated,
no confirm COVID-19 diagnosis was detected in 138
patients [62]. It seems that in many CD centers, the
following measures were taken to minimize the risk:
postponing any non-urgent out-patients visits, encouraging
remote telemedicine consultations, ordering and interpreting
laboratory examination by email and postponing gastroscopies
indefinitely, when possible [62]. Various gastroenterological
and endoscopical societies recommended full anti-infection
precautions, during the procedures [63,64,65,66,67,68]. In
fact, the endoscopists are at increased risk to be infected.
SARS-CoV-2 RNA is present in the feces of the infected
patients. Colonic biopsy samples positivity has been
consistently documented. Stool's viral shedding is more




8 International Journal of Celiac Disease

prolonged then in respiratory compartments' secretions
[69] and potential fecal-oral transmission was most
recently suggested [70,71]. Above all, a plethora of other
viruses and bacteriophages are part of the enteric
microbiome and affect the microbiota/dysbiota balance in
health and disease [72], but the Cov-2 virus effects on the
normal microbiome are far from being explored.

The Surveillance Epidemiology of Coronavirus Under
Research Exclusion (SECURE-Celiac) registry is an
international, pediatric and adult database to monitor and
report on outcomes of COVID-19 occurring in pediatric
and adult patients with CD. Up to the end of 2020, 99
cases of CD with covid-19 were registered, with a total
death rate of 2% [73]. As for the CD patient's organization,
Beyond Celiac is the leading catalyst for a CD cure in the
USA [74]. The actual messages for the CD populations are
that there is no direct evidence that CD patients are at
increased risk of developing severe consequences of
COVID-19, but there is theoretical concern based on
studies of other infections. Based on the purely
hypothetical and not yet proven association between CD
and the virus, it is not justified to take any additional
precautions separate from those recommended to the
general population [75].

5. Conclusions

During the 21st century, human civilization has
witnessed three major epidemics caused by Coronaviruses,
however COVID-19 has the greatest transmission and
mortality rate. Described as "the autoimmune virus"
[11], It is associated with numerous ADs and
autoantibodies, but as for today, not with CD. The CD
patients should not take additional precautions, but follow
those recommended to the general populations. However,
facing additional associate diseases, comorbidities or
immunosuppression, they should be wunder medical
supervision.

References

[1] Dhama K, Khan S, Tiwari R, Sircar S, Bhat S, Malik YS, Singh
KP, Chaicumpa W, Bonilla-Aldana DK, Rodriguez-Morales AJ.
2020. Coronavirus disease 2019-COVID-19. Clin Microbiol Rev
33: e00028-20.

[2] Lerner A. Are My Patients with Celiac Disease at Higher Risk of
COVID-19 Virus? Internat J Celiac Disease. 2020; 8: 35-38

[3] Lerner A. Covid-19 and the Human Gut: A New Runner on the
Tract. Internat J Celiac Disease. 2020; 8: 64-67.

[4] Perisetti A, Goyal H, Gajendran M, Boregowda U, Mann R,
Sharma N. Prevalence, Mechanisms, and Implications of
Gastrointestinal mSymptoms in COVID-19. Front. Med. 7:
588711.

[5] Monteleone G, Ardizzone S. Are Patients with Inflammatory
Bowel Disease at Increased Risk for Covid-19 Infection? J Crohns
Colitis. 2020; 14: 1334-1336.

[6] Zingone F, D'Odorico A, Lorenzon G, Marsilio I, Farinati F,
Savarino EV. Risk of COVID-19 in celiac disease patients.
Autoimmun Rev. 2020; 19: 102639.

[7]1 Shoenfeld Y, Isenberg DA. The mosaic of autoimmunity. Holland:
Elsevier, 1989 p.523.

[8] Amital H, Gershwin EM, Shoenfeld Y. Reshaping the mosaic of
autoimmunity. Semin Arthritis. Rheum 2006; 35: 341-343.

[9] Smatti MK, Cyprian FS, Nasrallah GK, Al Thani AA, Almishal
RO, Yassine HM. Viruses and Autoimmunity: A Review on the

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Potential Interaction and Molecular Mechanisms. Viruses. 2019;
11: 762.

Ehrenfeld M, Tincani A, Andreoli L, Cattalini M, Greenbaum A,
Kanduc D, et al., Covid-19 and autoimmunity. Autoimmun Rev.
2020; 19: 102597.

Gilad Halpert G, Shoenfeld S. SARS-CoV-2, the autoimmune
virus. Autoimm Rev. 2020; 19: 102695.

Mangalmurti N, Hunter CA, Cytokine Storms: Understanding
COVID-19. Immunity. 2020; 53: 19-25.

Woodruff MC, Ramonell RP, Lee F E-H, Sanz I. Clinically
identifiable autoreactivity is common in severe SARS-CoV-2
Infection. medRxiv. Preprint. 2020 Oct 23.

Jin X, Lian JS, Hu JH, Gao J, Zheng L, Zhang YM, et al.
Epidemiological, clinical and virological characteristics of 74
cases of coronavirus-infected disease 2019 (COVID-19) with
gastrointestinal symptoms. Gut. 2020; 69: 1002-1009.

Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, et al.
Clinical findings in a group of patients infected with the 2019
novel coronavirus (SARS-Cov-2) outside of Wuhan, China:
retrospective case series. BMJ. 2020; 368: m606.

Fang D, Ma J, Guan J. et al. Manifestations of digestive system in
hospitalized patients with novel coronavirus pneumonia in Wuhan,
China: a single-center, descriptive study. Chinese J of Digest.
2020; (12): E005-E005.

Tian Y, Rong L, Nian W, He Y. Review article: gastrointestinal
features in COVID-19 and the possibility of faecal transmission.
Aliment Pharmacol Ther. 2020; 51: 843-851.

Wong SH, Lui RN, Sung JJ. Covid-19 and the digestive system.
J Gastroenterol Hepatol. 2020; 35: 744-748.

Zhang H, Kang Z, Gong H. et al. The digestive system is a
potential route of 2019-nCov infection: a bioinformatics analysis
based on single-cell transcriptomes. BioRxiv 927806. Post online
Jan 31.

Wei XS, Wang X, Niu YR, Ye LL, Peng WB, Wang ZH, et al.
Diarrhea is associated with prolonged symptoms and viral carriage
in COVID-19. Clin Gastroenterol Hepatol. 2020; 18: 1753-1759.
e2.

Kam KQ, Yung CF, Cui L, Lin Tzer Pin R, Mak TM, Maiwald M,
et al. A Well Infant with Coronavirus Disease 2019 (COVID-19)
with High Viral Load. Clin Infect Dis. 2020; 71: 847-849.
Indwiani A, Ysrafil. Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2): An overview of viral structure and
host response. Diabetes Metab Syndr. 2020; 14: 407-412.

Liu Q, Wang R., Qu G et al. Macroscopic autopsy findings in a
patient with COVID-19. J Forensic Med. 2020; 36: 1-3.

Yang Z, Li G, Dai X, Liu G, Li G, Jie Y. Three cases of novel
coronavirus pneumonia with viral nucleic acids still positive in
stool after throat swab detection turned negative. Chin J Dig. 2020;
40: E002-E002.

Zhang J, Wang S, Xue Y. Fecal specimen diagnosis 2019 novel
coronavirus-infected pneumonia. J Med Virol. 2020; 92: 680-682.
Zhang H, Li HB, Lyu JR, Lei XM, Li W, WugG, et al. Specific
ACE2 expression in small intestinal enterocytes may cause
gastrointestinal symptoms and injury after 2019-nCoV infection.
Int J Infect Dis 2020; 96: 19-24.

Lerner A, Shoenfeld Y, Matthias T. A Review: Gluten ingestion
side effects and withdrawal advantages in non-celiac autoimmune
diseases. Nutr Rev. 2017; 75: 1046-1058.

Lerner A, Ramesh A, Matthias T. Are Non-Celiac Autoimmune
Diseases Responsive to Gluten-Free Diet? Intrenat J Celiac Dis.
2017; 5: 164-167.

Lerner A, Matthias T. Going gluten free in non-celiac autoimmune
diseases: The missing ingredient. Expert Rev Clin Immunol. 2018;
14: 873-875.

Lerner A, Matthias T. The Yin and Yang of dietary gluten
transgressions in real-life scenarios of celiac patients. BMC
Medicine. 2020; 18: 70-72.

Haupt-Jorgensen M, Buschard K. Can a gluten-free diet be partly
protective for COVID-19 infection? APMIS 2020; 128: 558-559.
DOI 10.1111/apm.13075

Chow MA, Lebwohl B, Reilly NR, Green PH. Immunoglobulin A
deficiency in celiac disease. J Clin Gastroenterol. 2012; 46:
850-4.

Lerner A, Neidhofer S, Matthias T. The gut-gut axis: Cohabitation
of celiac, Crohn’s disease and IgA deficiency. Internat J Celiac
Dis. 2016: 4: 68-70.



[34]

[35]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

International Journal of Celiac Disease 9

Naito Y, Takagi T, Yamamoto T, Watanabe S. Association
between selective IgA deficiency and COVID-19. J Clin Biochem
Nutr. 2020; 67: 122-125.

Kunz R, Minder M. COVID-19 pandemic: palliative care for
elderly and frail patients at home and in residential and nursing
homes. Swiss Med WKkly. 2020; 150: w20235.

Lerner A, Matthias T. Increased knowledge and awareness of
celiac disease will benefit the elderly. Intern. J of Celiac Dis. 2015;
3:112-114.

Chakraborty C, Sharma AR, Sharma G, Bhattacharya M, Lee SS.
SARS-CoV-2 causing pneumonia-associated respiratory disorder
(COVID-19): diagnostic and proposed therapeutic options. Eur
Rev Med Pharmacol Sci. 2020; 24: 4016-4026.

Heavey E. Protecting adults with celiac disease from pulmonary
infections. Nursing. 2019; 49: 68-69.

Vazquez H, Smecuol E, Flores D, Mazure R, Pedreira S, Niveloni
S, Maurifio E, Bai JC. Relation between cigarette smoking and
celiac disease: evidence from a case-control study. Am J
Gastroenterol. 2001; 96: 798-802.

Vardavas Cl, Nikitara K. COVID-19 and smoking: A systematic
review of the evidence. Tob Induc Dis. 2020; 18: 20.

Lojou M, Sahakian N, Dutour A, Vanbiervliet G, Bege T, Gaborit
B. Celiac Disease and Obesity: Is Bariatric Surgery an Option?
Obes Surg. 2020; 30: 2791-2799.

Livshits OE, Shauol R, Reifen R, Matthias T, Lerner A. Can
Celiac Disease Present Along With Childhood Obesity? Internat J
of Celiac Dis. 2017; 5: 19-23.

Finer N, Garnett SP, Bruun JM. COVID-19 and obesity. Clin
Obes. 2020 ; 10: e12365.

Guzik TJ, Mohiddin SA, Dimarco A, Patel V, Savvatis K, Marelli-
Berg FM, et al. COVID-19 and the cardiovascular system:
implications for risk assessment, diagnosis, and treatment options.
Cardiovasc Res. 2020; 116: 1666-1687.

Ciaccio EJ, Lewis SK, Biviano AB, lyer V, Garan H.
Cardiovascular involvement in celiac disease. World J Cardiol
2017; 9: 652-666.

Lerner A, Blank M. Hypercoagulability in celiac disease--an
update. Autoimmun Rev. 2014; 13: 1138-41.

Lerner A, Agmon-Levin N, Shapira Y, Gilburd B, Reuter S, Lavi |,
Shoenfeld Y. The thrombophilic network of autoantibodies in
celiac disease. BMC Med. 2013; 11: 89.

Connors JM, Levy JH. Thromboinflammation and the
hypercoagulability of COVID-19. J Thromb Haemost. 2020; 18:
1559-1561.

Levy J, Bernstein L, Silber N. Celiac disease: an immune
dysregulation syndrome. Curr Probl Pediatr Adolesc Health Care.
2014; 44: 324-7.

Abadie V, Sollid LM, Barreiro LB, Jabri B. Integration of Genetic
and Immunological Insights into a Model of Celiac Disease
Pathogenesis. Annual Review of Immunology. 2011; 29: 493-525.

Kang CK, Han GC, Kim M, Kim G, Shin HM, Song KH, et al.
Aberrant hyperactivation of cytotoxic T-cell as a potential
determinant of COVID-19 severity. Int J Infect Dis. 2020; 97:
313-321.

Woodward J. Improving outcomes of refractory celiac disease -
current and emerging treatment. Clin Exp Gastroenterol. 2016; 9:
225-36.

Slimano F, Baudouin A, Zerbit J, Toulemonde-Deldicque A,
Thomas-Schoemann A, Chevrier R, et al. Cancer, immune
suppression and Coronavirus Disease-19 (COVID-19): Need to
manage drug safety (French Society for Oncology Pharmacy
[SFPO] guidelines) Cancer Treat Rev. 2020; 88: 102063.

Giorgio F, Principi M, Losurdo G, Piscitelli D, lannone A, Barone
M, et al. Seronegative Celiac Disease and Immunoglobulin
Deficiency: Where to Look in the Submerged Iceberg? Nutrients.
2015; 7: 7486-504.

Uzzan M, Ko HM, Mehandru S, Cunningham-Rundles C.
Gastrointestinal Disorders Associated with Common Variable
Immune Deficiency (CVID) and Chronic Granulomatous Disease
(CGD). Curr Gastroenterol Rep. 2016; 18: 17.

[56]

[57]

[58]
[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]
[74]
[75]

Brandon Henry B, Isaac Cheruiyot I, Jens Vikse J, Victor Mutua
V, Vincent Kipkorir V, Justin Benoit J, et al. Lymphopenia and
neutrophilia at admission predicts severity and mortality in
patients with COVID-19: a meta-analysis. Acta Biomed. 2020; 91:
€2020008.

Askling J, Linet M, Gridley G, Halstensen TS, Ekstrom K, Ekbom
A. Cancer incidence in a population-based cohort of individuals
hospitalized with celiac disease or dermatitis herpetiformis.
Gastroenterology. 2002; 123: 1428-35.

Yang J, Chen Z, Jia B. Higher COVID-19 risk for patients with
cancer. MedComm. 2020; 1: 418-419.

Faye AS, Lee KE. Risk of Adverse Outcomes in Hospitalized
Patients with Autoimmune Disease and COVID-19: A Matched
Cohort Study from New York City. The J of Rheumatol.
November 2020, jrheum.200989. Ahead of print.

Luca Elli L, Scaramella L, Lombardo V, Scricciolo A, Donedad L,
Roncoroni L, Vecchi. M. Refractory celiac disease and COVID-19
outbreak: Findings from a high incidence scenario in Northern
Italy. Clinics and Res in Hepatol and Gastroenterol. 2020; 44:
e115-e120

Siniscalchi M, Zingone F, Savarino EV , D’Odorico A, Ciacci C.
COVID-19 pandemic perception in adults with celiac disease: an
impulse to implement the use of telemedicine. Digest and Liver
Dis. 2020; 52: 1071-1075.

Zingone F, D'Odorico A, Lorenzon G, Marsilio I, Farinati F,
Savarino EV. Risk of COVID-19 in celiac disease patients.
Autoimm Rev. 2020; 19: 102639.

Sociedad Espafiola de Patologia Digestiva; Asociacion Espafiola
de Gastroenterologia. Recommendations by the SEPD and AEG,
both in general and on the operation of gastrointestinal endoscopy
and gastroenterology units, concerning the current SARS-CoV-2
pandemic (March, 18). Rev Esp Enferm Dig. 2020 Mar 23.

Repici A, Maselli R, Colombo M, Roberto Gabbiadini R,
Spadaccini M, Anderloni A, et al. Coronavirus (COVID-19)
outbreak: what the department of endoscopy should know.
Gastrointest Endosc. 2020; 92: 192-197.
https://gi.org/2020/03/15/joint-gi-society-message-on-covid-19/
COVID-19 Clinical Insights for Our Community of
Gastroenterologists and Gastroenterology Care Providers. Posted
on March 15, 2020 by the American College of Gastroenterology
News Team.

Walsh CM, Fishman DS, Lerner DG, NASPGHAN Endoscopy
and Procedures Committee. Pediatric Endoscopy in the Era of
COVID-19: A NASPGHAN Position Paper. J of Pediatr
Gastroenterol and Nutr. 2020; 70: 741-750.

Murray KF, Gold BD, Shamir R, Agostoni C, Pierre-Alvarez R,
Kolacek S, et al. Coronavirus Disease 2019 and the Pediatric
Gastroenterologist. J Pediatr Gastroenterol Nutr. 2020; 70: 720-
726.

Sinonquel P, Roelandt P, Demedts I, van Gerven L, Vandenbriele
C, Wilmer A, et al. COVID-19 and gastrointestinal endoscopy:
what should be taken into account? Dig Endosc. 2020; 32:
723-731.

Zuo T, Liu Q, Zhang F, Lui GC-Y, Tso EY, Yeoh YK, Chen Z, et
al. Depicting SARS-CoV-2 faecal viral activity in association with
gut microbiota composition in patients with COVID-19. Gut 2021;
70: 276-284.

Gu J, Han B, Wang J. COVID-19: Gastrointestinal manifestations
and potential fecal-oral transmission. Gastroenterology. 2020; 158:
1518-1519.

Zhang W, Du R-H, Li B, Zheng X-S, Yang X-L, Hu B, et al.
Molecular and serological investigation of 2019-nCoV infected
patients: implication of multiple shedding routes. Emerg Microbes
Infect. 2020; 9: 386-389.

Lerner A, Ramesh A, Matthias T. David and Goliath war revival
in the enteric viruses and microbiota struggle. Potential
implication for celiac disease. Microorganisms, 2019; 7: 173.
https://covidceliac.org/data. Last reported on 30, Dec, 2020.
www.BeyondCeliac.org.

Coronavirus Covid-19 and Celiac Disease |BeyondCeliac.org.
https://www.beyondceliac.org > coronavirus. Dec 9, 2020.

© The Author(s) 2021. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http: //creativecommons.org/licenses/by/4.0/).



