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Abstract
BACKGROUND 
Coronavirus disease 2019 (COVID-19) significantly affected endoscopy practice, 
as gastrointestinal endoscopy is considered a risky procedure for transmission of 
infection to patients and personnel of endoscopy units (PEU).

AIM 
To assess the impact of COVID-19 on endoscopy during the first European 
lockdown (March-May 2020).

METHODS 
Patients undergoing endoscopy in nine endoscopy units across six European 
countries during the period of the first European lockdown for COVID-19 (March-
May 2020) were included. Prior to the endoscopy procedure, participants were 
stratified as low- or high- risk for potential COVID-19 infection according to the 
European Society of Gastrointestinal Endoscopy (ESGE) and the European Society 
of Gastroenterology and Endoscopy Nurses and Associates (ESGENA) joint 
statement, and contacted 7-14 d later to assess COVID-19 infection status. PEU 
were questioned regarding COVID-19 symptoms and/or infection via 
questionnaire, while information regarding hospitalizations, intensive care unit-
admissions and COVID-19-related deaths were collected. The number of weekly 
endoscopies at each center during the lockdown period was also recorded.

RESULTS 
A total of 1267 endoscopies were performed in 1222 individuals across nine 
European endoscopy departments in six countries. Eighty-seven (7%) were 
excluded because of initial positive testing. Of the 1135 pre-endoscopy low risk or 
polymerase chain reaction negative for COVID-19, 254 (22.4%) were tested post 
endoscopy and 8 were eventually found positive, resulting in an infection rate of 
0.7% [(95%CI: 0.2-0.12]. The majority (6 of the 8 patients, 75%) had undergone 
esophagogastroduodenoscopy. Of the 163 PEU, 5 [3%; (95%CI: 0.4-5.7)] tested 
positive during the study period. A decrease of 68.7% (95%CI: 64.8-72.7) in the 
number of weekly endoscopies was recorded in all centers after March 2020. All 
centers implemented appropriate personal protective measures (PPM) from the 
initial phases of the lockdown.

CONCLUSION 
COVID-19 transmission in endoscopy units is highly unlikely in a lockdown 
setting, provided endoscopies are restricted to emergency cases and PPM are 
implemented.

Key Words: COVID-19; SARS-CoV-2; Gastrointestinal endoscopy; Personal protection 
measures; Transmission; Lockdown

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The Coronavirus disease 2019 (COVID-19) pandemic outbreak caused an 
unprecedented disruption in everyday endoscopy practice worldwide, with recent 
guidelines advocating suspension of nonemergency endoscopies, implementation of 
strict personal protection measures (PPM) and post-endoscopy evaluation of patient 
COVID-19 status. This was an international multicenter study seeking to evaluate the 
impact of COVID-19 on endoscopy during the first European lockdown (March-May 
2020). COVID-19 transmission across endoscopic units proved to be highly unlikely in 
lockdown circumstances as long as endoscopy performance was restricted to 
emergency cases and sufficient PPM are available.

Citation: Papanikolaou IS, Tziatzios G, Chatzidakis A, Facciorusso A, Crinò SF, Gkolfakis P, 

http://creativecommons.org/Licenses/by-nc/4.0/
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INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic has spread throughout the world 
in a short period of time, rapidly affecting medical practice. Although the disease 
usually manifests with respiratory symptoms, gastrointestinal (GI) symptoms are not 
rare and, in some cases, constitute the basic clinical manifestations[1,2]. GI endoscopy 
is considered a risky procedure for transmission of the infection. During endoscopy, 
close contact of the endoscopist with the patient takes place, respiratory droplets and 
aerosols are generated, and contact with contaminated material, body fluids, and feces 
is likely to occur. Moreover, endoscopy also involves the assisting personnel of the 
unit (PEU). The PEU include not only the endoscopist, but also nurses and 
paramedical staff. In light of these considerations, specific protective measures and 
disinfection procedures have been recommended by scientific societies and recognized 
experts[3-5]. Endoscopic societies such as the European Society of Gastrointestinal 
Endoscopy (ESGE) and the European Society of Gastroenterology and Endoscopy 
Nurses and Associates (ESGENA) recently published a joint position statement for GI 
endoscopy during the COVID-19 pandemic regarding safe endoscopies for patients 
and PEU[3]. The statement suggests minimizing nonemergency endoscopies, 
implementation of personal protection measures (PPM), and post-endoscopy calls to 
patients 7 d and 14 d after the endoscopy to check their COVID-19 status. In a study 
from the heavily affected north of Italy, the number of post-endoscopy COVID-19 
infections was negligible and the number of infected PEU was very small[6]. The aim 
of this European multicenter study was to evaluate the impact of endoscopic 
procedures on the risk of transmission for patients and PEU using the telephone as 
contact tool as suggested by ESGE and ESGENA.

MATERIALS AND METHODS
Study design
This was an international, multicenter study conducted during the period of the first 
European lockdown for COVID-19 (March-May 2020) in nine high-volume endoscopy 
departments across six European countries: Athens, Greece (two centers), 
Foggia/Verona, Italy (two centers), Brussels, Belgium, Skopje, Republic of North 
Macedonia, Zagreb/Rijeka, Croatia (two centers), and Belgrade, Serbia. The centers 
were included based on their high volume of endoscopic procedures prior to the 
COVID-19 outbreak and because they represented regions with a high prevalence of 
the disease on one side of the spectrum (Verona and Brussels) as well as regions with a 
lower prevalence of COVID-19 in southern Europe. This was an analysis of 
retrospectively collected data within a prospectively built database.

Inclusion criteria
All consecutive patients undergoing any endoscopic procedure, including upper and 
lower GI endoscopy (colonoscopy or rectosigmoidoscopy), endoscopic retrograde 
cholangiopancreatography (ERCP), or endoscopic ultrasonography (EUS) during the 
aforementioned period and involving each of the abovementioned PEU were 
considered eligible for inclusion.

Study population
Patients undergoing endoscopy: Following the triage protocol at each center, on the 
day of the endoscopy or the day before, all patients were questioned by the 
predetermined local study coordinator for symptoms and contacts that could be linked 
to COVID-19 and then stratified as low- or high-risk of potential COVID-19 infection, 
according to the ESGE/ESGENA joint statement[3]. Demographic data and procedural 
information regarding the endoscopy performed as well as previous performance of 

https://www.wjgnet.com/1948-5190/full/v13/i9/416.htm
https://dx.doi.org/10.4253/wjge.v13.i9.416
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testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) were also 
recorded. Following the ESGE/ESGENA joint statement recommendation regarding 
post-procedure risk management[3], local study coordinators contacted the patients by 
telephone on day 7 and day 14 after the endoscopy to inquire about any new COVID-
19 diagnosis, or development of COVID-19 symptoms. The calls were carried out 
using a structured questionnaire that was identical across all  centers 
(Supplementary Table 1) and filled out for each patient. Polymerase chain reaction 
(PCR) testing a posteriori was possible at physician’s discretion after the endoscopic 
procedure on a case-by-case basis, taking into account each patient’s clinical status. For 
those who tested positive after the endoscopic procedure, additional information 
regarding need for hospitalization, intensive care unit (ICU) admission for COVID-19 
and COVID-19-related deaths were also collected.

PEU: The PEU were questioned regarding potential COVID-19 symptoms and/or 
SARS-CoV-2  infec t ion  with  the  use  of  a  s t ructured  quest ionnaire  
(Supplementary Table 2). PEU included not only medical and nursing staff, but also 
assisting staff working in the unit who could contact patients or material potentially 
infected by SARS-CoV-2, i.e. cleaning personnel, transporters, and secretarial staff. For 
those positive for SARS-CoV-2, information regarding hospitalization, ICU admission 
and COVID-19-related deaths were collected. Additionally, the final part of the 
questionnaire recorded the total number of endoscopies conducted pre-, during and 
post-implementation of COVID-19-transmission preventative measures.

Study endpoints
The primary endpoint of the study was the incidence of infection among patients who 
underwent endoscopy during the established time period. Secondary endpoints were: 
(1) Incidence and outcome of hospitalization, ICU admission for COVID-19, and 
COVID-19-related deaths among patients who tested positive; (2) Prevalence of 
COVID-19 symptoms and/or positive SARS-CoV-2 testing among PEU; (3) Incidence 
and outcome of hospitalization, ICU admission for COVID-19, and COVID-19-related 
deaths among PEU who tested positive; and (4) Percentage decrease in the overall 
number of endoscopies before and after implementation of lockdown measures and 
implementation of PPM in the study centers. For the purposes of this study, only PCR 
testing was deemed adequately accurate for confirmation of infection. Rapid tests, 
when performed, needed to be confirmed by PCR.

Statistical analysis
Categorical data were reported as numbers and percentages (%) with their 95%CIs. 
The distribution of quantitative data was evaluated for normality by the 
Kolmogorov–Smirnov statistic and reported as means ± SD or means and interquartile 
range (IQR) depending to their distribution. A P value < 0.05 was considered 
significant. A statistical review of the study was performed by a biomedical statistician 
(IP).

Ethical approval
The protocol of this study was reviewed and approved by the local institutional 
review board (BΠΠΚ EBΔ 320/10-6-20). The study was conducted in accordance with 
the ethical principles of the Declaration of Helsinki and in compliance with good 
clinical practice.

RESULTS
Overall, 1267 endoscopies were performed in 1222 patients during the study time 
period. Of those, 87 (7%) were excluded because of initial positive testing. The 
remaining 1135 patients were enrolled in the study (Figure 1). Baseline patient baseline 
characteristics and recruitment at center are presented in Table 1.

Primary endpoint
Among the 1135 enrolled patients, 254 (22.4%) were retested the days following 
endoscopy because of the onset of new symptoms that could indicate a potential 
COVID-19 infection. Eight (n = 8) were eventually found positive. The incidence of 
infection among patients undergoing endoscopy was thus 0.7% (95%CI: 0.2-0.12). Of 
those eight patients, the majority had undergone upper GI endoscopy (n = 6/8, 75%). 
A negative pre-endoscopy PCR test was available in only 1 case. A detailed overview 

https://f6publishing.blob.core.windows.net/026d922d-4bdf-4561-9909-2d0b65cd319c/WJGE-13-416-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/026d922d-4bdf-4561-9909-2d0b65cd319c/WJGE-13-416-supplementary-material.pdf
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Table 1 Baseline characteristics of patients

Patients characteristics

Male/female 678 (59.7)/457 (40.3)

Age (mean ± SD), yr 63.4 ± 14.5

Inpatient 506 (44.6)

Outpatient 598 (52.7)

Referral 31 (2.7)

Recruitment per center

"Attikon" Hospital, Athens, Greece 236 (20.8)

Aretaieio Hospital, Athens, Greece 42 (3.7)

Foggia, Italy 215 (18.9)

Verona, Italy 235 (20.7)

Belgrade, Serbia 19 (1.7)

Brussels, Belgium 143 (12.6)

Skopje, Republic of North Macedonia 149 (13.1)

Zagreb/Rijeka, Croatia 96 (8.5)

Type of endoscopy1

Upper GI-endoscopies 587 (46.3)

Colonoscopies/rectosigmoidoscopies 444 (35.1)

ERCP 178 (14.1)

EUS 57 (4.5)

Data are n (%) unless noted otherwise.
1A total of 1266 endoscopies. ERCP: Endoscopic retrograde cholangiopancreatography; EUS: Endoscopic ultrasonography; GI: Gastrointestinal; SD: 
Standard deviation.

Figure 1 Study flowchart. PCR: Polymerase chain reaction; SARS-CoV2: Severe acute respiratory syndrome coronavirus 2.

of the infected characteristics of the patients is presented in Table 2.

Secondary endpoints
Of the 8 SARS-CoV-2-positive cases, 2 (25%) presented with a very mild illness and 
did not require hospitalization at all; the other 6 (75%) were hospitalized at some 
point, with 2 of them (33.3%) ultimately dying of COVID-19. Another 2 patients 
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Table 2 Baseline characteristics and outcomes of patients positive for severe acute respiratory syndrome coronavirus 2 after 
endoscopy

Case Patient, 
age Endoscopy Date of 

endoscopy

COVID PCR 
test before 
endoscopy

Contact of 
suspected or 
confirmed 
COVID 19 
case after 
endoscopy

Symptoms
COVID PCR 
test after 
endoscopy

Outcome of those 
hospitalized

Case 
related to 
endoscopy

1 Female, 66 
yr

Upper GI March 12, 
2020

No No Fever and 
cough

Tested positive 
March 18, 2020

Death/deceased 
due to COVID-19

Cannot 
reasonably 
exclude

2 Male, 81 yr Upper GI April 8, 2020 No No Fever, cough 
and sore 
throat since 
April 17 for 
42 d

Hospital 
admission 
April 12, 2020, 
tested positive 
and had 
Pneumonia

Death May 
4/deceased due to 
COVID-19

Cannot 
reasonably 
exclude

3 Male, 66 yr, 
head/neck 
cancer and 
arterial 
disease

Upper GI March 18, 
2020

No Yes with 
suspected case

Fever and 
Diarrhea 
since March 
27, 2020

Tested positive 
March 28, 2020

Death May 7 due to 
cancer

Cannot 
reasonably 
exclude

4 Male, 55 yr, 
cancer 
esophagus

Upper GI March 18, 
2020

No Yes with 
suspected case

Cough since 
March 16, 
2020

Tested positive 
March 24, 2020

Discharge No

5 Male, 76 yr, 
cancer 
stomach, 2, 
COPD

EUS March 24, 
2020

No Yes with 
suspected case

Cough since 
March 19, 
2020

Tested positive 
Apirl 23, 2020

Became 
negative/remained 
at nursing home

No

6 Female, 66 
yr, AML

Lower GI Apirl 1, 2020 Yes March 30, 
2020negative

Yes with 
suspected case

Fever since 
April 3, 2020 
for 6 d

Tested positive 
Apirl 10, 2020

Death May 4 due to 
cancer/at home

Cannot 
reasonably 
exclude

7 Male, 48 yr Upper GI March 27, 
2020

No No Fever and 
cough since 
April 8, 2020 
for 4 d

Tested positive 
Apirl 12, 2020

Not hospitalized No

8 Male, 63 yr, 
diabetes, 
lung 
disease, IBD

Upper GI March 30, 
2020

No Yes with 
suspected case

Fever and 
cough since 
April 22, 2020 
for 2 d

Tested positive 
Apirl 22, 2020

Not hospitalized No

AML: Acute myeloid leukemia; Chronic obstructive pulmonary disease; COPD; EUS: Endoscopic ultrasonography; GI: Gastrointestinal; IBD: Inflammatory 
bowel disease; PCR: Polymerase chain reaction.

(33.3%) died, but the cause of death was considered to be their underlying cancer. The 
remaining 2 (33.3%) were discharged to home and to a nursing residency.

Overall, the data included the COVID-19 infection status of 163 PEU from all 9 PEU. 
Eighty-four of the 163 (51.5%) were physicians (attendings as well as trainees), 62/163 
(38%) were nurses and 17/163 (10.4%) were assisting staff working exclusively (or 
mostly) in the PEU (i.e. cleaning personnel, transporters, and secretarial staff of the 
units). Overall, 5/163 of the total PEU tested positive during the study period (2 
physicians and 3 nurses), giving a 3% (95%CI: 0.4-5.7) incidence of infection. The 
majority of the infections (n = 4, 80%) were considered to be associated with the work 
environment. Those cases represent 2.3% (4/163) of the total PEU in our study and 7% 
and 16.6% of the PEU of their own units, respectively. None (0/5) of the infected PEU 
developed severe disease, none required hospitalization, and no COVID-19-related 
deaths occurred in the PEU who were included in our study.

PPM in accord with the ESGE/ESGENA position statement regarding reduction of 
cases to focus on emergency therapies, i.e. gowns, goggles, and masks, were 
implemented and adhered to in all participating centers during the initial phase of the 
study, which continued from 9 to 23 March, 2020. Overall, a significant reduction in 
the number of endoscopies was evident in all the participating centers after March 
2020 (Figure 2). In detail, 1 wk before implementation of the ESGE/ESGENA position 
statement suggestions, the total number of endoscopies across all centers was 534 (246 
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Figure 2 Overall endoscopies 1 wk before and in the weeks during lockdown.

upper GI-endoscopies, 209 colonoscopies/rectosigmoidoscopies, 56 ERCPs and 23 
EUS). During the following 6 wk, the number gradually dropped, reaching a plateau 
with a mean of 167 ± 14 endoscopies per week, an estimated 68.7% (95%CI: 64.8-72.7) 
decrease in the performance of endoscopic procedures.

DISCUSSION
Endoscopic procedures were deemed as risky procedures for bidirectional COVID-19 
infection transmission[1,2,7,8]. In this analysis of retrospectively collected data within 
a prospectively built database conducted across nine European endoscopic facilities, 
we showed that the risk of COVID-19 infection for patients undergoing GI endoscopy 
was extremely low in a lockdown setting. The results underline the value of following 
ESGE/ESGENA recommendations to address the danger of COVID-19 infection in 
everyday, real-world clinical practice.

Although COVID-19 infection and its potential implications have been at the focal 
point of ongoing research worldwide, evidence regarding this risk of healthcare 
professional and patient infection after endoscopy remain scarce[9]. In one of the few 
studies, Repici et al[6] retrospectively analyzed data from 802 patients and 968 PEU in 
41 hospitals in northern Italy. Their results suggested that the number of post-
endoscopy patient infections was negligible, i.e. 1 infection in 802 patients for a 
confirmed infection rate of 0.12%. Similarly in a much smaller multicenter, 
retrospective study that evaluated patients who underwent stent placement for upper 
GI obstruction[10]; only 1 of 29 patients (3.4%) tested positive for SARS-CoV-2 after the 
procedure. All the medical staff involved in the stenting procedures remained COVID-
19 free 14 d later. The results of our multicenter study are also in line with those, as 
only 8 of the 1135 patients who were deemed pre-endoscopy SARS-CoV-2 low risk or 
negative, became positive. The results are further corroborated by the findings of a 
recent cross-sectional study. In a high-volume Japanese endoscopic facility, not a 
single positive result was detected among 783 PCR-analyzed saliva samples from 
patients undergoing endoscopic procedures[11].

Regarding PEU infection after endoscopy, our study is consistent with that of Repici 
et al[6], who found a very low risk of PEU contamination. Indeed, the Italian study 
reported a very small number of infected PEU (42 cases, or only 4.3% of the PEU 
population in their study), with 85.7% of the infections occurring before PPM were 
introduced. Even for the PEU who were infected, fewer than 1% needed hospital-
ization and none required admission in ICU or died[6]. Outside Europe, the risk of 
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COVID-19 infection of PEU may be higher, up to 23.9%, especially in endoscopy 
technicians[12]. Our study had even more impressive results, with only 5 PEU testing 
positive during the study period, representing a 3% of the total PEU involved in the 
endoscopies that were performed in the study. In only 4 of the total PEU, 1 physician 
and 3 nurses, was the infection considered to be linked to their work. As in the Italian 
study, none of the infected PEU in our study developed severe disease, required 
hospitalization, or died, compared with 2 COVID-19-related deaths that occurred in 
the 8 patients who became positive post endoscopy. Whether that was merely a 
random association or a result of the younger age and better health status of the PEU 
compared with that of our patient population, who were severely ill individuals 
undergoing emergency endoscopies, remains unclear. Published data suggest that 
PEU, when affected, experience relatively mild disease, but as the numbers were 
extremely small, we cannot provide further insights[5,6]. Notably, a case-by-case 
analysis revealed a clustering of infections, as all PEU found positive worked in a unit 
performing almost exclusively ERCPs. A possible explanation could be based on the 
longer duration of those particular examinations compared with standard upper GI-
endoscopies, resulting in increased risk for transmission.

Pre-endoscopic testing for COVID-19 was available only for one-fourth of the 
patients of our study (326/1222, 26.7%). One might consider that to be a low 
percentage; however, it should be noted that this policy is in accordance with the 
ESGE/ESGENA recommendations that do not advocate SARS-CoV-2 tests as a 
prerequisite for GI endoscopy. On the contrary, they put a spotlight on appropriate 
triaging of nonemergency endoscopies and PPM. Our low post-endoscopy infection 
rates of both patients and PEU seem to justify those suggestions.

The finding that the COVID-19 pandemic led to a significant reduction in the 
volume of endoscopic procedures is not novel. Beyond patient stratification as low- or 
high-risk of COVID-19 infection, the position ESGE/ESGENA statement for GI 
endoscopy during the COVID-19 pandemic also clearly lists which endoscopic 
procedures should be definitely performed and which can be postponed. That policy 
was uniformly applied at all the participating centers of our study. Thus, all the 
endoscopies performed in our series, if not emergency, were nevertheless completely 
necessary; none were purely elective. Still, the optimal policy, when resumption of 
endoscopy services comes into question, remains to be elucidated. In that regard, a 
stepwise approach that takes: (1) The regional prevalence of COVID-19 with stricter 
guidelines in endoscopy and use of PPE in high-prevalence (> 2%) areas[13]; (2) 
Patient stratification for procedures that should be performed immediately or 
postponed, as well as low- or high-risk of infection[3]; and (3) Modifications in PEU 
working schedules to prevent hospital-based transmission into account seems the most 
appropriate[14,15].

A number of study strengths should be cited. First, this iteration is one of the few 
studies addressing the question of the safety of endoscopy during the COVID-19 
pandemic. Second, we enrolled patients in different countries, giving a more repres-
entative overview of the impact of COVID-19 outbreak on endoscopy units. Third, our 
questionnaire content was guided by the ESGE/ESGENA position statement. Finally, 
our population was homogenous, including patients who underwent endoscopic 
procedures involving both the upper and lower GI tract as well as the respective 
participating PEU.

On the other hand, there are also limitations that merit attention. The lack of SARS-
CoV-2 testing of patients presenting for endoscopy without COVID-19 symptoms and 
heterogeneity of PEU testing can initially be seen as such; but that practice was in 
accord with endoscopy society recommendations including those of the 
ESGE/ESGENA). The practice should therefore be considered unavoidable, but it 
undoubtedly had an impact on our epidemiological data, as the percentage of 
asymptomatic patients in our group remains unknown and hinders the complete 
tracking of the infection. Another shortcoming is the possibility of recall bias, given 
that the study data was acquired by asking patients to recall their symptoms. Again, 
that was unavoidable, as it complied with the ESGE/ESGENA directive stating that 
patients should be contacted 7 d and 14 d post endoscopy. Finally, the small number of 
positive cases and study design prevent a definitive causal relationship to be 
established. However, aim of the study was not to address issues related to potential 
routes of infection, but rather to investigate the actual possibility of COVID-19 
transmission in endoscopy units when established guidelines are implemented.
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CONCLUSION
In conclusion, COVID-19 transmission in endoscopy units is a highly unlikely event 
for both patients and PEU in a lockdown setting, provided endoscopies are effectively 
restricted to emergency cases and appropriate, stringent PPM are implemented. In the 
extremely rare cases of PEU infection in our series, the disease was relatively mild, 
with no hospitalizations or COVID-19-related deaths.

ARTICLE HIGHLIGHTS
Research background
The coronavirus disease 2019 (COVID-19) outbreak significantly affected endoscopic 
practice, as gastrointestinal endoscopy is considered as a risky procedure for 
transmission of infection. The ESGE and ESGENA published a position statement for 
endoscopy during the COVID-19 pandemic regarding the safety of endoscopies for 
patients and the personnel of endoscopy units (PEU). However, the incidence and 
outcome of infection among patients undergoing endoscopy and PEU remains to be 
determined.

Research motivation
Currently, there is insufficient data regarding the incidence and outcomes of COVID-
19 infection among patients undergoing endoscopy and in PEU.

Research objectives
We aimed to evaluate the impact of endoscopic procedures on the risk of transmission 
to patients and PEU in a European multicenter study, using telephone contact as a tool 
as suggested by the ESGE and ESGENA.

Research methods
Patients undergoing endoscopy in nine endoscopy departments across six European 
countries during the period of the first European lockdown for COVID-19 (March-May 
2020) were included. Participants were stratified as low- or high-risk for potential 
COVID-19 infection according to the ESGE/ESGENA joint statement were contacted 7 
d and 14 d later to assess COVID-19 infection status. PEU were questioned regarding 
COVID-19 symptoms and/or infection by questionnaire. Information on hospitaliz-
ations, ICU-admissions, and COVID-19-related deaths were collected. The number of 
weekly endoscopies during the lockdown period was also recorded.

Research results
A total of 1267 endoscopies were performed in 1222 individuals; 87 (7%) were 
excluded following initial positive PCR testing. The remaining 1135 individuals were 
at low risk or PCR negative for COVID-19 before endoscopy, and of 254 (22.4%) who 
were tested post endoscopy, eight were eventually found positive, resulting in an 
infection rate of 0.7% (95%CI: 0.2-0.12). The majority, (6/8, 75%) had undergone 
esophagogastroduodenoscopy. Data were available for 163 PEU, and 5 (3%; 95%CI: 
0.4-5.7) tested positive during the study period. In 4 of the 5, or 2% of the total, the 
infection was deemed relevant to their work environment. A decrease of 68.7% 
(95%CI: 64.8-72.7) in the number of endoscopies was recorded.

Research conclusions
This study showed that COVID-19 transmission in endoscopic units was highly 
unlikely during a lockdown setting, provided endoscopies were restricted to 
emergency cases and PPM were implemented.

Research perspectives
More robust data are definitely warranted to identify various clinical factors that 
contribute to an increased risk of endoscopy-related COVID-19 infection.
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