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Gastrointestinal mucosal damage in COVID-19 patients undergoing 

endoscopy: an international multicentre study. 

 

Supplementary Table 1: Centres and Relative Case contributions 

Centre Number of included cases 

ASST Papa Giovanni XXIII, Bergamo, Italy  18 

IRCCS San Raffaele Scientific Institute, Vita-Salute San Raffaele University, Milan, Italy. 14 

University of Bologna and Sant’Orsola Malpighi Hospital, Bologna, Italy 12 

Hospital Casa de Saude de Santos. Santos. Brazil.  11 

Fondazione Policlinico Universitario Agostino Gemelli IRCSS, Università Cattolica del 

Sacro Cuore, Rome, Italy 
10 

University Hospitals Leuven, Belgium 9 

Yale University School of Medicine, New Haven, CT, USA 9 

Robert Wood Johnson Medical School Rutgers University, New Brunswick, United 

States 
7 

Sant'Andrea Hospital, Sapienza University of Rome, Italy 6 

San Matteo Hospital Foundation, University of Pavia, Italy 3 

University of Padua, Italy 3 

Newcastle upon Tyne hospitals NHS Trust, United Kingdom 3 

University Hospital of Santiago de Compostela. Health Research Institute of Santiago 

de Compostela (IDIS), Spain 
3 

Imeldaziekenhuis, Bonheiden, Belgium 3 

National and Kapodistrian University of Athens,  "Attikon" University General Hospital, 

Athens, Greece 
2 

Ospedale Sandro Pertini, Rome, Italy 1 
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Supplementary Statement 1: Inclusion and Exclusion criteria 

Inclusion criteria were:  

1. Patients > 18 years old 

2. SARS-CoV-2 infection confirmed by real-time reverse-transcriptase polymerase chain reaction 

(PCR) identification of RNA according to WHO-approved methods1 

3. Patients undergoing an endoscopy examination allowing direct visualization of upper or lower GI 

tract, including endoscopic ultrasound (EUS) and Endoscopic Retrograde Cholangio-

Pancreatography (ERCP) when the endoscopist could reasonably exclude upper GI damage.  

Exclusion criteria were:  

1. Unclear infection status 

2. Endoscopic examinations executed before COVID-19 clinical onset or positive detection test 

3. Negative SARS-CoV-2 detection test at the time of endoscopic examination following a previously 

documented infection (i.e. recovery with viral elimination). 
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Supplementary Figure 1: Case Report Form 
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Supplementary Statement 2: Variables 

The following variables were recorded:  

1) patients’ characteristics [age, sex, American Society of Anaesthesiologists (ASA) classification of pre-

admission physical status2] 

2) previous medical history [comorbidities as reported by the referring endoscopist; relevant chronic 

therapy; specific assessment of antiplatelet and anticoagulation at admission] 

3) COVID-19-related variables [date of symptoms onset; date of positive or negative PCR; admission 

regimen (Intensive Care Units (ICU), non-intensive Units (NIU), not admitted (Outpatient)); 

pharmacologic treatments during admission (antiviral therapy, antibiotics or antifungals, biologic 

therapy, hydroxychloroquine, steroids and anticoagulation)3 

4) D-Dimer values (ng/mL D-Dimer Units) and Platelet count (× 109/L) within 48 hours before procedure 

as possible biochemical markers of intravascular disseminated coagulation4 (platelet count of patients 

with known liver cirrhosis was neglected) 

5) Patients-reported GI symptoms [diarrhoea, vomiting, nausea, abdominal pain, anorexia)]5 unrelated to 

previous or concomitant conditions [symptoms of patients admitted for COVID-19-unrelated 

abdominal diseases (e.g. acute pancreatitis, cholangitis) were neglected];  

6) endoscopy-related variables [urgent or not; indication (Upper GI (UGI) bleeding, Lower GI (LGI) 

bleeding, Symptoms, Placement of devices for nutritional support (e.g. percutaneous Gastrostomy or 

Naso-Duodenal tube)); timing of endoscopic examination with respect to SARS-CoV-2 onset (Onset-

to-Endoscopy time) and the day of hospital admission (Admission-to-Endoscopy time)];  

7) endoscopy findings recorded according with the Minimal Standard Terminology (MST) for 

Gastrointestinal Endoscopy published by the World Endoscopy Organization6 (see Supplementary 

Figure 1);  

8) Histopathology, when biopsies were taken as clinically indicated 
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9) Overall mortality 
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Supplementary Table 2: Classification of endoscopic abnormalities 

Chronic Acute on Chronic 

abnormalities 

Minor abnormalities Major abnormalities 

Barrett Esophagus Any bleeding from Chronic 

abnormalities 

Erythematous/Edematous 

mucosa * 

Esophagitis 

Duodenal Scalloping  Granular/Nodular mucosa Pseudomembranous colitis 

Colonic Melanosis  Candidosis / Candidiasis Dielafoy lesion 

Atrophic gastric mucosa   Erosions / Ulcers 

Angiectasia   Mallory-Weiss tears 

Ectopic  gastric mucosa   Petechial/Hemorrhagic 

mucosa 

Flat/Elevated or Excavated 

lesions / Polyps / Tumors 

  Erosed/Ulcerated mucosa 

Esophageal varices    

Thickened/Enlarged gastric 

folds 

   

Ectopic pancreas    

Enlarged Brunners glands    

Hemorrhoids    

Condylomas    

 

* this category potentially includes aspecific minor abnormalities resulting from bowel cleansing regimens administered for lower GI tract 

endoscopies. 
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Supplementary Statement 3: Categorization of variables 

Variables included in univariate/multivariate analysis were categorized as follows:  

1. SEX:    Male / Female 

 

2. Pre-admission ASA score: ASA1 / ASA2 / ASA3 / ASA4 / ASA5 

 

3. Comorbidities:   

a. Hypertension  Yes / No  

b. Diabetes   Yes / No 

c. Ischemic Cardiomyopathy Yes / No 

d. Atrial Fibrillation  Yes / No 

e. Active Cancer  Yes / No 

f. Cirrhosis   Yes / No 

g. CKD   Yes / No 

h. COPD / Asthma  Yes / No 

i. Obesity   Yes / No 

 

4. Antiplatelet at admission: Yes / No 

 

5. NSAIDS at admission:  Yes / No 

 

6. Anticoagulant at admission: Yes / No 

 

7. GI symptoms:   

a. Any   Yes / No  

b. Nausea   Yes / No 

c. Abdominal Pain  Yes / No 

d. Vomiting   Yes / No 

e. Diarrhoea  Yes / No 

f. Anorexia   Yes / No 

 

8. COVID respiratory disease: Yes / No 

 

9. Hospital regimen:  Intensive Care Unit (with invasive ventilation) / Sub-Intensive Care / Outpatient 

 

10. Treatments during admission 

 

a. Antibiotics / Antimicotic Yes / No  

b. Antiviral   Yes / No  

c. Hydroxychloroquine Yes / No  

d. Biologic therapy  Yes / No  

e. Anticoagulation  Yes / No  

f. Steroids   Yes / No  
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Supplementary Table 3: Endoscopic procedures 

Characteristic N = 114 

Urgent, n (%) 76 (66.7%) 

Indication  

Bleeding 63 (55.3%) 

Upper GI Bleeding 41 (36.3%) 

Lower GI Bleeding 22 (19.5%) 

Other Symptoms 46 (40.6%) 

Placement of Nutritional Device 5 (4.4%) 

Exam  

Esophagogastroduodenoscopy 71 (62.3%) 

Colonoscopy 27 (23.7%)) 

ERCP 10 (8.8%) 

EUS 5 (4.4%) 

Enteroscopy 1 (0.9%) 

Median Onset-to-Endoscopy time, days [IQR] 13 [6-21] 

Within 7 days from clinical onset  37 (32.5%) 

After 7 days from onset 77 (67.5%) 

Median Admission-to-Endoscopy time, days [IQR] 10.5 [5-21] 

At Admission 9 (7.9%) 

Within 7 days from admission 37 (32.5%) 

After 7 days from admission 68 (59.6%) 

Endoscopic Findings  

Major 52 (45.6%) 

Acute on Chronic 13 (11.4%) 

Minor 14 (12.3%) 

Chronic 4 (3.5%) 

Normal 31 (27.2%) 
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Supplementary Table 4: Categories of endoscopic finding according to type and timing 

of endoscopy  

 
Category of endoscopic finding p-Value 

 Major  Acute-on-

Chronic 

“Negative” 

procedures 

 

Type of Endoscopy     

Upper 40 (46%) 6 (6.9%) 41 (47.1%) 0.02 

Lower 12 (44.4%) 7 (25.9%) 8 (29.6%) 

Timing of Endoscopy     

Median Onset-to-Endoscopy time, days [IQR] 13.5 [5.5-21]  15 [8.8-24.3] 0.2 

Within 7 days from onset 19 (36.5%)  9 (18.4%) 0.04 

Median Admission-to-Endoscopy time, days [IQR] 11 [5-21]  13 [5.3-23.8] 0.4 

At admission 4 (7.7%)  3 (6.1%) 0.7 

Within 7 days from admission 18 (34.6%)  14 (28.6%) 
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Supplementary Figure 2: 

Receiver Operating Characteristics Curve analysis of D-Dimers values distribution (ng/ml DDU) and their ability to 

discriminate between patients with Major abnormalities and patients with Minor, Chronic or no abnormalities. In the 

ROC curve, the true positive rate (sensitivity) is plotted in function of the false positive rate (100-Specificity) for 

different cut-off points of D-Dimers distribution. Each point on the ROC plot represents a sensitivity/specificity pair 

corresponding to a particular D-Dimers threshold. The best identified criterion was D-Dimer > 1850 ng/ml DDU. 

 

D-Dimer > 1850 ng/ml DDU 
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Supplementary Table 5: Comparison between patients with Major abnormalities and 

Acute-on-Chronic findings 

Characteristics Major abnormalities 

N=52 

Acute-on-Chronic findings 

N=12 

p-Value 

Male sex, n (%) 42 (80.8%) 8 (61.5%) 0.1 

Median Age, years [IQR] 71 [62.5-79] 72 [56.3-73.8] 0.4 

Age dico 19 (36.5%)   

Pre-admission ASA score, n (%)   0.1 

ASA 1 6 (11.5%) 0  

ASA 2 20 (38.5%) 2 (15.4%)  

ASA 3 24 (46.2%) 10 (76.9%)  

ASA 4 2 (3.8%) 1 (7.7%)  

Comorbidities    

Hypertension, n (%) 30 (57.7%) 6 (46.2%) 0.5 

Diabetes, n (%) 8 (15.4%) 4 (30.8%) 0.2 

Ischemic Cardiomiopathy, n (%) 7 (13.5%) 3 (23.1%) 0.4 

Atrial Fibrillation, n (%) 2 (3.8%) 2 (15.4%) 0.1 

Active Cancer, n (%) 3 (5.8%) 1 (7.7%) 0.8 

Cirrhosis 2 (3.9%) 4 (30.8%) 0.003 

CKD 10 (19.2%) 1 (7.7%) 0.3 

COPD / Asthma 7 (13.5%) 1 (7.7%) 0.6 

Obesity 7 (13.5%) 1 (7.7%) 0.6 

Antiplatelet    

Anticoagulant    

Median D-Dimer, ng/ml DDU [IQR] 2149 [567.8-3522.5] 2825 [1180-9829.5] 0.3 

D-Dimer > 1850 ng/ml DDU 18 (48.6%) 5 (62.5%) 0.5 

Median Onset-to-Endoscopy time, days [IQR] 13.5 [5.5-21] 5 [0.8-10.3] 0.02 

Early Onset 19 (36.5%) 9 (69.2%) 0.04 

Median Admission-to-Endoscopy time, days [IQR] 11 [5-21] 6 [1.8-9.8] 0.2 

 

Symptoms, n (%)    

None 23 (46.9%) 6 (66.7%) 0.3 

Nausea 9 (18.4%) 2 (22.2%) 0.8 

Abdominal pain 17 (34.7%) 2 (22.2%) 0.5 

Vomiting 9 (18.4%) 1 (11.1%) 0.6 

Diarrhea 10 (20.4%) 1 (11.1%) 0.5 

Anorexia 7 (14%) 0 0.2 

COVID Respiratory Disease 42 (80.8%) 10 (76.9%) 0.8 

Hospital Regimen   0.8 

Intensive Care Unit, n (%) 18 (34.6%) 4 (30.8%)  

Sub-intensive Care, n (%) 34 (65.4%) 9 (69.2%)  

Treatments during admission    

Antibiotics / Antimicotic 42/49 (85.7%) 11/12 (91.7%) 0.6 

Antiviral 26/47 (55.3%) 5/12 (41.7%) 0.4 

Hydroxychloroquine 20/48 (41.7%) 6/12 (50%) 0.6 

Biologic therapy 11/46 (23.9%) 2/12 (16.7%) 0.6 

Anticoagulation 23/39 (59%) 4/10 (40%) 0.3 

Steroids 13/49 (26.5%) 4/12 (27.3%) 0.6 
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Supplementary Table 6: Multivariate Logistic Regression 

Variable Odds Ratio * p-Value 

Atrial Fibrillation 

Absent 

 Present 

 

1 

 0.22 [0.02-3.05] 

0.259 

D-Dimers value 

< 1850 ng/ml DDU 

 > 1850 ng/ml DDU 

 

1 

 12.12 [1.69-86.87] 

0.013 

GI symptoms 

Absent 

 Present 

 

1 

 6.17 [1.13-33.67] 

0.035 

Biologic Therapy 

No 

 Yes 

 

1 

 0.86 [0.09-7.91] 

0.892 

Antiviral Therapy 

No 

 Yes 

 

1 

 0.23 [0.04-1.22] 

0.083 

 

* adjusted for age, sex, pre-admission ASA score  
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