
World Journal of
Gastrointestinal Endoscopy

ISSN 1948-5190 (online)

World J Gastrointest Endosc  2022 March 16; 14(3): 106-190

Published by Baishideng Publishing Group Inc



WJGE https://www.wjgnet.com I March 16, 2022 Volume 14 Issue 3

World Journal of 

Gastrointestinal 
EndoscopyW J G E

Contents Monthly Volume 14 Number 3 March 16, 2022

MINIREVIEWS

Role of intraluminal brachytherapy in palliation of biliary obstruction in cholangiocarcinoma: A brief 
review

106

Khosla D, Zaheer S, Gupta R, Madan R, Goyal S, Kumar N, Kapoor R

Endoscopic management of difficult laterally spreading tumors in colorectum113

Castillo-Regalado E, Uchima H

ORIGINAL ARTICLE

Retrospective Cohort Study

Endoscopic ultrasound-guided through-the-needle microforceps biopsy and needle-based confocal laser-
endomicroscopy increase detection of potentially malignant pancreatic cystic lesions: A single-center study

129

Robles-Medranda C, Olmos JI, Puga-Tejada M, Oleas R, Baquerizo-Burgos J, Arevalo-Mora M, Del Valle Zavala R, Nebel 
JA, Calle Loffredo D, Pitanga-Lukashok H

Observational Study

Ergonomics of gastrointestinal endoscopies: Musculoskeletal injury among endoscopy physicians, nurses, 
and technicians

142

Shah SZ, Rehman ST, Khan A, Hussain MM, Ali M, Sarwar S, Abid S

SARS-CoV-2 in inflammatory bowel disease population: Antibodies, disease and correlation with therapy153

Conti CB, Mainardi E, Soro S, Testa S, De Silvestri A, Drago A, Cereatti F, Grassia R

SYSTEMATIC REVIEWS

Endoscopic management and outcome of non-variceal bleeding in patients with liver cirrhosis: A 
systematic review

163

Demetiou G, Augoustaki A, Kalaitzakis E

CASE REPORT

Mucosa-associated lymphoid tissue lymphoma in the terminal ileum: A case report176

de Figueiredo VLP, Ribeiro IB, de Moura DTH, Oliveira CC, de Moura EGH

Z-per-oral endoscopic myotomy as definitive prevention of a bleeding ulcer in Zenker’s diverticulum: A 
case report

183

Krutsri C, Hiranyatheb P, Sumritpradit P, Singhatas P, Choikrua P



WJGE https://www.wjgnet.com II March 16, 2022 Volume 14 Issue 3

World Journal of Gastrointestinal Endoscopy
Contents

Monthly Volume 14 Number 3 March 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Endoscopy, Clement LK Chia, FRCS (Ed), Assistant 
Professor, Consultant, Department of General Surgery, Khoo Teck Puat Hospital, Singapore 768828, Singapore. 
chia.clement.lk@ktph.com.sg

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Endoscopy (WJGE, World J Gastrointest Endosc) is to provide 
scholars and readers from various fields of gastrointestinal endoscopy with a platform to publish high-quality basic 
and clinical research articles and communicate their research findings online. 
    WJGE mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal 
endoscopy and covering a wide range of topics including capsule endoscopy, colonoscopy, double-balloon 
enteroscopy, duodenoscopy, endoscopic retrograde cholangiopancreatography, endosonography, esophagoscopy, 
gastrointestinal endoscopy, gastroscopy, laparoscopy, natural orifice endoscopic surgery, proctoscopy, and 
sigmoidoscopy.

INDEXING/ABSTRACTING

The WJGE is now abstracted and indexed in Emerging Sources Citation Index (Web of Science), PubMed, PubMed 
Central, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology 
Journal Database, and Superstar Journals Database. The 2021 edition of Journal Citation Reports® cites the 2020 
Journal Citation Indicator (JCI) for WJGE as 0.36.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Rui-Rui Wu; Production Department Director: Xu Guo; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Endoscopy https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5190 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 15, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Anastasios Koulaouzidis, Bing Hu, Sang Chul Lee, Joo Young Cho https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5190/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

March 16, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5190/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJGE https://www.wjgnet.com 153 March 16, 2022 Volume 14 Issue 3

World Journal of 

Gastrointestinal 
EndoscopyW J G E

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Endosc 2022 March 16; 14(3): 153-162

DOI: 10.4253/wjge.v14.i3.153 ISSN 1948-5190 (online)

ORIGINAL ARTICLE

Observational Study

SARS-CoV-2 in inflammatory bowel disease population: Antibodies, 
disease and correlation with therapy

Clara Benedetta Conti, Elsa Mainardi, Sara Soro, Sophie Testa, Annalisa De Silvestri, Andrea Drago, Fabrizio 
Cereatti, Roberto Grassia

Specialty type: Gastroenterology 
and hepatology

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Jin X, Zhang H

Received: October 11, 2021 
Peer-review started: October 11, 
2021 
First decision: December 3, 2021 
Revised: December 14, 2021 
Accepted: February 16, 2022 
Article in press: February 16, 2022 
Published online: March 16, 2022

Clara Benedetta Conti, Sara Soro, Andrea Drago, Fabrizio Cereatti, Roberto Grassia, Department 
of Gastroenterology and Digestive Endoscopy, ASST Cremona, Cremona 26100, Italy

Elsa Mainardi, Sophie Testa, Department of Laboratory Medicine, Haemostasis and Thrombosis 
Center, ASST Cremona, Cremona 26100, Italy

Annalisa De Silvestri, Department of Clinic Epidemiology and Biometric, Scientific Direction, 
Fondazione IRCCS Policlinico San Matteo, Pavia 27100, Italy

Corresponding author: Clara Benedetta Conti, MD, Consultant Physician-Scientist, Department 
of Gastroenterology and Digestive Endoscopy, ASST Cremona, Viale Concordia 1, Cremona 
26100, Italy. benedetta.conti1@gmail.com

Abstract
BACKGROUND 
Guidelines recommend to cease inflammatory bowel disease (IBD) biologic 
therapy during coronavirus disease 2019 (COVID-19).

AIM 
To investigate severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
antibody positivity in an IBD cohort, COVID-19 disease severity and to evaluate 
the correlation with clinical/therapeutic variables.

METHODS 
Prospective observational cohort study. IBD patients were tested for SARS-CoV-2 
IgG. Data on COVID-19 disease, demographics/therapeutics and clinical features 
of the IBD population were collected. IgG ≥ 7 was set for SARS-CoV-2 antibody 
positivity. Throat swab was performed in cases of IgG positivity. Correlations 
between antibody positivity or COVID-19 symptoms and therapeutic/clinical 
data were assessed.

RESULTS 
In total, 103 IBD patients were enrolled. Among them, 18.4% had IgG ≥ 7. 
Multivariate analysis of antibody positivity correlated only with IBD treatment. 
For IgG ≥ 7, the odds ratio was 1.44 and 0.16 for azathioprine and mesalazine, 
respectively, vs biologic drugs (P = 0.0157 between them). COVID-19 related 
symptoms were reported in 63% of patients with IgG positivity. All but one 
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patient with COVID-19 symptoms did not require ceasing IBD treatment or hospitalization. IBD 
treatment and body mass index correlated with COVID-19 disease development with symptoms.

CONCLUSION 
The IBD population does not have a higher risk of severe COVID-19. The relative risk of having 
SARS-CoV-2 antibodies and symptoms was higher for patients taking azathioprine, then biologic 
therapy and lastly mesalazine. None of the patients under biologic therapy developed severe 
COVID-19.

Key Words: Inflammatory bowel disease; SARS-CoV-2; COVID-19; Biologic treatment; SARS-CoV-2 
antibody; Inflammatory bowel disease therapy

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Guidelines recommend ceasing inflammatory bowel disease (IBD) biologic therapy during 
coronavirus disease 2019 (COVID-19). IBD patients were prospectively tested for severe acute respiratory 
syndrome coronavirus 2 IgG. In total, 103 IBD patients were enrolled. We found that 18.4% had IgG 
positivity, and 63% developed COVID-19 disease with symptoms. However, all but one patient with 
symptoms did not require ceasing IBD treatment no hospitalization. None of the patients under biologic 
therapy developed severe COVID-19. Therefore, the IBD population does not seem to have a high risk of 
severe COVID-19, particularly if under biological treatment or mesalazine.

Citation: Conti CB, Mainardi E, Soro S, Testa S, De Silvestri A, Drago A, Cereatti F, Grassia R. SARS-CoV-2 in 
inflammatory bowel disease population: Antibodies, disease and correlation with therapy. World J Gastrointest 
Endosc 2022; 14(3): 153-162
URL: https://www.wjgnet.com/1948-5190/full/v14/i3/153.htm
DOI: https://dx.doi.org/10.4253/wjge.v14.i3.153

INTRODUCTION
A new β-coronavirus (SARS-CoV-2) spread in November 2019 in China and then worldwide, becoming 
a pandemic. The related disease, known as coronavirus disease 2019 (COVID-19), mainly involves the 
respiratory system. The elderly and patients affected by chronic diseases seem to be at a higher risk to 
develop severe pneumonia and acute distress syndrome[1]. In this scenario, the patients affected by 
inflammatory bowel diseases (IBD) appeared to be an at-risk population for severe COVID-19, 
considering the possible gastrointestinal system involvement[2-6]. Indeed, it seems that the high 
expression of angiotensin-converting enzyme 2 in the intestinal tract, above all in the absorptive 
enterocytes of the ileum and colon and in the epithelial cells of the esophagus, makes these tissues 
highly susceptible to SARS-CoV-2 infection. Mucosal damage was observed in the esophagus, stomach, 
duodenum and rectum by histological examinations as plasma cells and lymphocytes infiltrated the 
lamina propria. Approximately 3% of COVID-19 cases have only digestive symptoms. Moreover, the 
detection of SARS-CoV-2 in the stool suggested that the virus could replicate in the digestive tract[6].

Initial indications from an IBD center in Wuhan, China was to discontinue all biological and 
immunosuppressive treatments. They reported that among 318 registered IBD patients, none developed 
COVID-19[7]. Nevertheless, scientific societies suggested that IBD patients should continue the ongoing 
treatment to avoid relapse, including the biological therapies[1]. However, regarding IBD patients 
affected by COVID-19, guidelines suggest handling the treatments with more caution. In particular, the 
American Gastroenterological Association guidelines divided them into three different categories: IBD 
patients without SARS-CoV-2 infection; IBD patients with SARS-CoV-2 infection but no symptoms of 
COVID-19; and IBD patients with COVID-19 symptoms. The first category should continue all 
treatments. The second category should discontinue thiopurines, methotrexate and tofacitinib and delay 
biological therapies for 2 wk while monitoring symptoms of COVID-19. The third category should 
discontinue thiopurines, methotrexate, tofacitinib and biological therapy during the illness[1].

Since the scientific community had to develop new guidelines in a short time with a new and 
unknown disease, the recommendations carry a low grade of evidence. In an Italian cohort of 522 IBD 
patients, none were hospitalized for SARS-CoV-2 infection, and 16% of the patients were under biologic 
treatment. However, 11% of the patients were children, a population with an unclear susceptibility to 
the virus[8]. Moreover, some interesting observational studies report COVID-19 prevalence and 
symptoms/outcomes in IBD cohorts[9,10]. However, little is known about the possible role of IBD 
treatments in the development of severe COVID-19 disease. Importantly, it remains unclear whether 

https://www.wjgnet.com/1948-5190/full/v14/i3/153.htm
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IBD patients are at a higher or lower risk of severe COVID-19.
Systemic inflammation is a crucial target for the treatment of COVID-19 pneumonia, as the severity of 

the respiratory disease seems to be linked to the upregulation of inflammatory cytokines by creating a 
“cytokine storm,” producing interleukin (IL)-6, IL-1, tumor necrosis factor (TNF) and interferon-γ. The 
exaggerated synthesis of IL-6 can lead to an acute severe systemic inflammatory response. It should be 
noted that cytokine blockers and Jak inhibitors were considered for clinical therapy of COVID-19 acute 
respiratory distress syndrome[11-13]. Interestingly, TNF inhibition has also been suggested in selected 
patients with high IL-6 levels. Indeed, when TNF is blocked, there is a serial decrease of IL-6 and IL-1 
within 12 h in patients with active rheumatoid arthritis. A reduction of adhesion molecules and vascular 
endothelial growth factor was observed as well[14]. Nevertheless, no definitive treatment has been 
approved. Therefore, many hypotheses but few certainties are present. In particular, COVID-19 
outcomes in patients with IBD immunomodulant/immunosuppressive treatments remains under 
debate.

The present study aimed to investigate the prevalence of SARS-CoV-2 antibody positivity and 
COVID-19 disease severity in an IBD cohort, in both symptomatic and asymptomatic patients and to 
evaluate the correlation with clinical/therapeutic variables.

MATERIALS AND METHODS
Study design
We conducted a prospective cohort study. The informed consent for the study was obtained from all the 
patients in accordance with the World Medical Association’s 2008 Declaration of Helsinki: Ethical 
Principles for Medical Research Involving Human Subjects. The privacy rights of patients were always 
observed. All authors had access to the study data and reviewed and approved the final manuscript.

Patients
Cohort of patients affected by IBD (Crohn’s disease or ulcerative colitis). From April 22, 2020 to May 31, 
2020, each IBD patient followed-up at ASST Cremona was offered to participate in the study. The 
patients were consecutively enrolled.

Data collection
Each IBD patient was asked about his/her recent clinical history (respiratory and gastrointestinal 
symptoms) from the beginning of the COVID-19 pandemic in Europe (February 21, 2020) by completing 
a questionnaire, and all the information was validated with the doctor who conducted the interview. 
Data collected in the questionnaire were summarized in the Supplementary Material.

Age, sex, body mass index (BMI), IBD type, treatments and clinical activity and other comorbidities 
were anonymously collected in a database. Charlson Comorbidity Index was calculated for each patient.

Antibody testing
A single blood test was performed for each patient to search for anti-SARS-CoV-2 IgG. The LIAISON® 
SARS-CoV-2 S1/S2 IgG test [Diasorin S.p.A, Saluggia (VC) – Italy] was used according to 
manufacturer’s instructions. S1 and S2 are subunits of the spike protein and are responsible for binding 
(S1) and fusion (S2) of the virus to cells. The spike protein is the target of neutralizing antibodies. They 
are defined as antibodies that protect cells from pathogens or infectious particles by neutralizing their 
biological effects. The manufacturer reports a positive agreement of 94.4% [95% confidence interval (CI): 
88.8%-97.2%] with the plaque reduction neutralization test. The IgG test has diagnostic specificity of 
98.5% (95%CI: 97.5%-99.2%) in blood donors and 98.9% in presumably SARS-Cov-2 negative diagnostic 
routine samples. The IgG values are considered negative when < 12.0 kAU/L, equivocal from 12 
kAU/L to 15.0 kAU/L and positive when ≥ 15.0 kAU/L. When applying a cutoff of >15 kAU/L, the 
reported test’s sensitivity is time-dependent: 25% (14.6%-39.4%) ≤ 5 d after reverse transcriptase-PCR-
confirmed diagnosis; 90.4% (79.4%-95.8%) from day 5 to day 15; and 97.4% (86.8%-99.5%) after > 15 d 
from PCR diagnosis[15]. However, Plebani et al[16] found that 6.2 kAU/L was the appropriate cutoff for 
the DiaSorin method to reach a sensitivity of 97.1% and a specificity of 88.9%. Moreover, in our hospital, 
all health care workers (HCW) were tested for serology immediately after the first 2 mo of pandemic 
(between April and May 2020). Among the HCW who were previously confirmed ill, only the 85% of 
them resulted having IgG value > 15, whereas 14% of them had values between 7 and 15 (data from 
National Institute of Heath, 2020).

Thus, in the present study we decided to perform the analysis using both 15 and 7 as cutoffs, 
considering 7 as the most reliable value.

Swab throat test 
All patients who resulted positive for SARS-CoV-2 IgG were tested with a SARS-CoV-2 swab throat test 
during the same week using the Allplex 2019-nCoV assay (Arrow Diagnostics S.r.l., Genova, Italy), 

https://f6publishing.blob.core.windows.net/22373b2b-beda-4008-b156-e7c4293dafdc/WJGE-14-142-supplementary-material.pdf
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which is a single-tube assay able to detect the three target genes (E gene, RdRP gene and N gene) as 
recommended by the World Health Organization.

Statistical analysis
Categorical variables were described as count and percentage and compared between groups with the χ2 

test. Continuous variables were described as mean and standard deviation or median and interquartile 
range if not normally distributed (Shapiro-Wilks test) and compared with independent t-test or Mann-
Whitney.

Univariate and multivariate logistic regression models were used to assess: (1) Association between 
age, sex, BMI, IBD type, IBD treatments, IBD clinical activity, Charlson Comorbidity Index and SARS-
CoV-2 IgG positivity; and (2) Association between age, sex, BMI, IBD type, IBD treatments, IBD clinical 
activity, Charlson Comorbidity Index and presence of COVID-19 symptoms.

The analysis was performed using SARS-CoV-2 IgG value cutoff of > 7 kAU/L (15-16).

RESULTS
In total, 103 IBD patients were consecutively enrolled; 54 had Crohn’s disease and 49 ulcerative colitis. 
Among these, 36 patients (35.0%) were treated with biologic treatment, 14 (13.6%) with azathioprine 
(AZA) and 53 (51.4%) with mesalazine. Demographic, clinical and therapeutic characteristics of the 
cohort were summarized in Table 1. The survey’s results were summarized in Table 2.

Prevalence of SARS-CoV-2 IgG positivity in IBD cohort
SARS-CoV-2 IgG positivity with value > 7 was found in 19 out of 103 patients (18.4%). Among them: 10 
were under biological treatment; 5 under AZA; and 4 under mesalazine. Symptoms related to COVID-
19 disease were reported in 12 out of 19 patients (63%). Among them, 2 were treated with mesalazine, 4 
with AZA and 6 with biologic treatment. Among the 7 out of 19 patients without a history of COVID-19-
related symptoms but positive for antibodies, 2 were treated with mesalazine, 1 with AZA and 4 with 
biologic therapy. All but one patient, who had pneumonia and was under AZA treatment, did not 
require hospitalization. Data regarding the patients with IgG > 7 were summarized in Table 3.

Swab throat test
All the patients with IgG > 7 were tested with a swab throat test. All of them were negative. The patient 
with a history of COVID-19 pneumonia had tested positive before the enrollment and tested negative 
after enrollment.

Correlation between SARS-CoV-2 IgG positivity and clinical/therapeutic variables in the IBD cohort
SARS-CoV-2 IgG value ≥ 7 correlated at multivariate analysis only with IBD treatment. In detail, 
stratifying the population for treatment, the relative risk of having SARS-COV-2 IgG ≥ 7 was higher for 
patients treated with AZA and lower with mesalazine. The odds ratios for AZA was 1.44 (95%CI: 0.27-
7.56) and 0.16 (95%CI: 0.03-0.71) for mesalazine vs biologic drug (P = 0.0157 between them). The relative 
risk for patients under mesalazine was lower than for those under biologic therapy (P = 0.016).

Correlation between the presence of COVID-19-related symptoms and clinical/therapeutic variables in 
IBD cohort
The presence of COVID-19-related symptoms were correlated after multivariate analysis with BMI (P = 
0.05) and with IBD therapy. The relative risk of having symptoms was higher for patients treated with 
AZA and lower with mesalazine vs biologic drug: odds ratios 7.47 (95%CI: 1.22-45.73) and 0.52 (95%CI: 
0.17-1.72, P = 0.03) for AZA and mesalazine, respectively (P = 0.004 between them).

DISCUSSION
The use of SARS-Cov-2 antibodies to monitor the immunity against COVID-19 remains a matter of 
debate in the general population. However, the presence of SARS-CoV-2 IgG antibodies certify the 
previous or recent infection[17]. In our hospital, all health care workers (HCW) were tested for serology 
immediately after the first 2 mo of pandemic, in the same week of the start of our study on IBD cohort. 
364 out of 1600 operators were diagnosed as affected by COVID-19 between February 21 and April 22 
and all of them tested positive for SARS-CoV-2 swab throat test. Among the HCWs who were 
previously confirmed ill, the 99% resulted having IgG3 value > 7. Interestingly, 20% of operators who 
did not report symptoms suggestive for COVID-19 resulted having SARS-CoV-2 antibodies ≥ 7. (data 
from National Institute of Health, 2020). This observation confirms the presence of an unknown number 
of asymptomatic infected people[18]. The available studies on the serum concentration of IgG after 
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Table 1 Demographic, clinical and therapeutic characteristics of the inflammatory bowel disease cohort

Disease
Therapy Characteristics (n, %)

CD (n) UC (n)
Total (n)

Biologic treatment Male (15, 41.6) 13 3 36

Woman (20, 55.5) 15 5

BMI > 30 (5, 13.8) 3 2

BMI < 30 (31, 82.2) 25 6

Comorbidities yes (14, 38.8) 11 3

Comorbidities no (22, 61.2) 17 5

Age > 65 (5, 13.8) 2 3

Age < 65 (31, 86.2) 26 5

Azathioprine Male (9, 64.2) 3 6 14

Woman (5, 35.7) 2 3

BMI > 30 (1, 7.1) 1 0

BMI < 30 (13, 92.8) 4 9

Comorbidities yes (6, 42.8) 2 4

Comorbidities no (8, 57.1) 3 5

Age > 65 (3, 21.4) 1 2

Age < 65 (11, 78.6) 4 7

Mesalazine Male (23, 43.4) 10 13 53

Woman (30, 56.6) 11 19

BMI > 30 (6, 11.3) 2 4

BMI < 30 (47, 88.7) 19 28

Comorbidities yes (30, 56.6) 10 20

Comorbidities no (23, 43.3) 11 12

Age > 65 (19, 35.8) 10 9

Age < 65 (34, 64.2) 11 23

54 49 103

BMI: Body mass index; CD: Crohn’s disease; UC: Ulcerative colitis.

COVID-19 infection revealed conflicting results and the duration of antibodies rises is currently 
unknown, but is estimated around 9 mo (data from National Institute of Health, 2021). There is a 
possible decrease of IgG title after the first two wk of infection and it is unclear whether the test is able 
to detect lower antibody levels in milder and asymptomatic COVID-19 disease[17-20]. Plebani group 
tried to harmonize the thresholds to allow a larger agreement on IgG anti Sars-Cov-2 antibodies determ-
ination. They found 6.2 KAU/L as the cut off for Diasorin method to reach a sensitivity of 97.1% and a 
specificity of 88.9% for the diagnosis of SARS-CoV-2 infection[16]. Our data are thus in line with this 
latter observation. The COVID-19 symptoms occurred in IBD patients at least 1 mo before the interview. 
During the time between the symptoms and the enrollment, they lived the complete lock down, 
established in Italy from March 9 to May 18. They tested all negative at the swab test performed at the 
enrollment. This is in line with the overall sensitivity of the test, ranging from 56 to 83%: 66.7% in the 
first week of the infection and lower in the following wk observation that the SARS-CoV-2 positivity in 
the swab[21].

Prevalence of patients with SARS-CoV-2 IgG positivity in our cohort was 18.4%. This means that 
those patients got infected with SARS-CoV-2 virus in the previous period, but only 63% of them 
developed the disease, reporting symptoms. Moreover, only one patient required hospitalization for 
pneumonia. The patients with history of COVID-19 related symptoms mainly had mild respiratory 
symptoms or minor manifestations. None but one patient (5%) required hospitalization, but without the 
need of intensive care unit. Conversely, in the general population, during both the first and the second 
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Table 2 Survey responses of 103 inflammatory bowel disease patients

Survey answers

Close contacts with positive patients (n, %) Yes 17, 16.5

No 85, 82.5

Nd 1, 1

Tested for swab (n, %) Yes 13, 12.5 Positive 1, 1

Negative 12, 11.5

No 90, 87.5

Symptoms (n, %) No symptoms 49, 47.5

Mild Cough 19, 18.4

Changes in taste/smell 6, 5.8

Muscle and joint pain 12, 11.6

Asthenia 11, 10.6

Fever 18, 17.4

GI symptoms 23, 22.3

Severe Mild dyspnea 4, 3.8

Pneumonia 1, 0.9

Total number of patients (n) 103

GI: Gastrointestinal; Nd: Not determined.

Table 3 Severe acute respiratory syndrome coronavirus 2 IgG positive inflammatory bowel disease patients divided by presence or 
absence of COVID-19 symptoms and ongoing therapy

SARS-CoV-2 IgG value > 7

SARS-CoV-2 IgG positive patients (n, %) Therapy (patients, n, %) Disease Total n (%)

CD (n) UC (n)

COVID-19 symptoms yes (12, 63.2) Biologic drug (6, 50.0) 5 1 6

Azathioprine (4, 33.3) 1 3 4

Mesalazine (2, 16.6) 0 2 2

COVID-19 symptoms no (7, 36.8) Biologic treatment (4, 57.1) 4 0 4

Azathioprine (1, 14.3) 0 1 1

Mesalazine (2, 28.6) 0 2 2

12 7 19

CD: Crohn' s disease; COVID-19: Coronavirus disease 2019; SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; UC: Ulcerative colitis.

wave of the pandemic, 10% of people required hospitalization in intensive care unit (data from the 
National Institute of Health, 2021). Half of the IBD patients that resulted positive to antibody test 
remained asymptomatic and in 48% of cases they developed only mild symptoms. We can thus 
conclude that the IBD population does not seem at higher risk to develop severe COVID-19 disease in 
comparison with the general population, confirming the observation of Bezzio et al[9]. Only the patient 
with pneumonia hold the IBD treatment. This happened because, due to the mildness of the disease, the 
patients informed the general practitioner but not the IBD center about the symptoms. These data, even 
if do not confirm the American Gastroenterological Association guidelines strategy, gave us the 
opportunity to evaluate the cohort[1]. The results obtained are encouraging, as it seems that IBD 
patients with COVID-19 ongoing disease with symptoms could continue any treatments both avoiding 
IBD relapse and without a significant higher risk of developing severe COVID-19 requiring hospital-
ization. Differently from Bezzio et al[9], nobody died in our cohort; moreover, nor age neither active IBD 
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were significantly associated with a COVID-19 worse prognosis.
SARS-coV-2 serology resulted associated only with the ongoing IBD treatment. Among the patients 

having a positive serology there was a prevalence of biologic therapy. The presence of COVID-19 
disease was associated with both IBD therapy and BMI. The patients who reported previous symptoms 
were treated with mesalazine in 2 cases, with AZA in 4 and with biological treatment in 6; the only 
patient with pneumonia was treated with AZA. The calculated relative risk of being infected was higher 
for patients treated with AZA, then for patients treated with biologic drugs and the lowest risk was 
found for patients treated with mesalazine. We decided to separate the different treatments in the 
analysis, as the AZA and the biologic therapy have a different mechanism of action: AZA is an 
immunosuppressive agent, whereas the biologic therapies are known as immunomodulating agents. 
None of the patients treated with biologic therapy developed a severe COVID-19 disease. Our results 
show that the use of biologic therapy does not seem to expose the patients to higher risk of severe 
COVID-19 disease, even when the infection is present. We did not perform a sub-analysis of the 
different type of biologic treatment for the small sample size. However, we report that the 80% of 
patients was treated with anti-TNF agents. More studies are needed to confirm whether it is appropriate 
to continue biological drugs for IBD patients who are affected with Sars-cov-2. The other variable 
associated with the presence of COVID-19 related symptoms was the BMI. This data is supported by the 
literature, as obesity is a factor associated with bad prognosis in the patients with COVID-19 pneumonia
[22]. Interestingly, nor the old age neither the comorbidities or the type of IBD were associated with the 
antibody positivity or the development of COVID-19 symptoms in our study. This could be explained 
by the fact that these variables were associated in literature to death or very bad outcome, and none of 
our patients reported such complication[23].

All the 103 patients of the study had been clinically followed up for 10 mo after the beginning of the 
study. None of them hold the IBD treatments or developed new symptoms of COVID-19 until April 
2021. After this period of time all our IBD patients had been received the vaccine against COVID-19.

The main limitation of the study is the small sample. Therefore, further studies with larger 
populations are needed to confirm our observations.

CONCLUSION
We investigated both the SARS-CoV-2 IgG positivity in symptomatic and asymptomatic IBD patients 
and the relationship between IBD therapy and COVID-19 disease severity. The results are interesting 
and seem encouraging for the patients treated with biologic therapy, since they don’t seem to carry a 
high risk of developing severe COVID-19. However, further and larger studies are needed to confirm 
these observations.

ARTICLE HIGHLIGHTS
Research background
Guidelines recommend to hold inflammatory bowel diseases (IBD) biologic therapy during coronavirus 
disease 2019 (COVID-19). It is still not clear if the IBD patients carry a high risk of developing severe 
COVID-19.

Research motivation
IBD patients could carry a high risk of relapse or worsening of the intestinal disease in holding the 
therapy.

Research objectives
To investigate the prevalence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
antibodies positivity and COVID-19 disease severity in IBD patients. Evaluate the correlation with 
clinical/therapeutic variables.

Research methods
Prospective cohort study. Patients with IBD were consecutively enrolled from April 22nd to May 31st 
2020. Age, sex, BMI, IBD type, treatments and clinical activity and other comorbidities were 
anonymously collected in a Database. Charlson Comorbidity Index was calculated for each patient. A 
single blood test was performed to each patient to search for Immunoglobulin IgG anti SARS-Cov-2. 
The LIAISON® SARS-CoV-2 S1/S2 IgG test [DiasorinS.p.A, Saluggia (VC) – Italy] was used according to 
manufacturers’ instructions. The analysis was performed using SARS-CoV-2 IgG value cut off of > 7 
kAU/L. All patients who resulted positive to SARS-CoV-2 IgG were tested with SARS-CoV-2 swab 
throat test during the same week, using the Allplex 2019-nCoV assay (Arrow Diagnostics S.r.l., Genova, 
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Italy) a single-tube assay able to detect the three target genes (E gene, RdRP gene and N gene) as in the 
WHO recommended protocols. Categorical variables were described as count and percentage and 
compared between groups with chi square test; continuous variables were described as mean and 
standard deviation or median and inter-quartile range if not normally distributed (Shapiro-Wilks test) 
and compared with independent t- test or Mann-Whitney. Through univariate and multivariate logistic 
regression models were assessed: association between age, sex, BMI, IBD type, IBD treatments, IBD 
clinical activity, Charlson Comorbidity Index and SARS-CoV-2 IgG positivity or the presence of COVID-
19 symptoms.

Research results
103 IBD consecutive patients were enrolled: 54 with Crohn’s disease and 49 ulcerative colitis. 36 patients 
(35%) were treated with biologic treatment, 14 (13.6%) with azathioprine (AZA) and 53 (51.4%) with 
mesalazine. 19 out of 103 patients (18.4%) had SARS-CoV-2 IgG positivity, with value > 7. Among them: 
10 were under biological treatment, 5 under AZA and 4 under mesalazine. 12 out of 19 (63%) reported 
symptoms related to COVID-19 disease. Among them, 2 were treated with mesalazine, 4 with AZA and 
6 with biologic treatment. Among the 7 out 19 patients without history of COVID-19 related symptoms, 
but positive for antibodies, 2 were treated with mesalazine, one with AZA and 4 with biologic therapy. 
All but one patient, who had pneumonia and was under AZA treatment, did not require hospitalization. 
All the patients with IgG > 7 were tested for swab throat test. All of them resulted negative at the 
enrollment. SARS-CoV-2 IgG value ≥ 7 correlated at multivariate analysis only with IBD treatment. The 
relative risk of having SARS-COV-2 IgG ≥ 7 was higher for patients treated with AZA and lower with 
mesalazine: odds ratio (OR) 1.44 (95%CI: 0.27-7.56) and 0.16 (95%CI: 0.03-0.71), for AZA and mesalazine, 
respectively, vs biologic drug (P = 0.0157 between them). The relative risk for patients under mesalazine 
was lower than for those under biologic therapy, P = 0.016. The presence of COVID-19 related 
symptoms resulted correlated at multivariate analysis with Body Mass Index (BMI), P = 0.05 and with 
IBD therapy. The relative risk of having symptoms was strongly higher for patients treated with AZA 
and lower with mesalazine vs biologic drug: odds ratio (OR) 7.47 (95%CI: 1.22-45.73) and 0.52 (95%CI: 
0.17-1.72, P = 0.03), for AZA and mesalazine, respectively (P = 0.004 between them).

Research conclusions
The patients treated with biologic therapy don’t seem to carry a high risk of developing severe COVID-
19.

Research perspectives
The patients treated with biologic therapy don’t seem to carry a high risk of developing severe COVID-
19. Therefore, further and larger studies are needed to confirm these observations and to understand if 
the strategy to hold the IBD treatment during COVID-19 disease could be modified.
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