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Abstract

Introduction: The COVID-19 pandemic drastically changed
the daily routine of all healthcare systems worldwide, and
endoscopy units were no exception. Endoscopic exams were
considered to have a high risk of transmission, and therefore,
the safety of endoscopy units and the consequent need for
pre-endoscopy SARS-CoV-2 screening were questioned ear-
ly on. The aim of our study was to assess the safety of endos-
copy units during the COVID-19 pandemic, as well as the ef-
fectiveness/necessity for SARS-CoV-2 screening prior to en-
doscopies. Material and Methods: This is a retrospective
and single-center study carried out in a Portuguese tertiary
hospital. All patients who underwent endoscopic proce-
dures between September 1, 2020 and February 28, 2021
were included. The pre-endoscopy screening consisted of a
specific questionnaire or a RT-PCR test for SARS-CoV-2 (nasal
and oropharyngeal swab). Data were obtained through pa-
tient’s clinical records and the Trace COVID platform. Re-
sults: A total of 2,166 patients were included. Patients had a

mean age of 61.8 yearsand were predominantly male (56.2%,
n = 1,218). Eighty-one (3.7%) patients had previous SARS-
CoV-2 infection, with a median difference of 74 days (IQ
40.5:160.5) between infection and endoscopy. Most patients
(70.2%, n =1,521) underwent PCR screening for SARS-CoV-2
up to 72 h before the procedure, with the remaining patients
(29.8%, n =645) answering a questionnaire of symptoms and
risk contacts up to 3 days before endoscopy. Of the patients
who underwent RT-PCR screening for SARS-CoV-2, 21 (1.4%)
tested positive, and all were asymptomatic at the time of the
screening. The evaluation for SARS-CoV-2 infection up to 14
days after the endoscopic exams identified 9 positive pa-
tients (0.42%) for SARS-CoV-2. The median difference in days
between endoscopy and the diagnosis of infection was 10
days. Discussion/Conclusion: Pre-endoscopy screening
with RT-PCR test for SARS-CoV-2 identified a very small num-
ber of patients with COVID-19 infection as well as patients
with COVID-19 infection in the following 14 days. Therefore,
therisk of infection in endoscopy units is negligible if screen-
ing of symptoms and risk contacts is applied and individual

protective equipment is used. ©2022 The Author(s).
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A seguranca das unidades de endoscopia durante a
pandemia COVID-19

Palavras Chave
COVID-19 - Rastreio de SARS-CoV-2 - Endoscopia

Resumo

Introducdo: A pandemia COVID-19 mudou drastica-
mente o dia-a-dia de todos os sistemas de saude a nivel
mundial e as unidades de endoscopia nao foram ex-
cecao. Os exames endoscopicos foram considerados
exames com alto risco de transmissao pelo que desde
cedo se questionou a seguranca das unidades de en-
doscopia e a consequente necessidade de rastreio
SARS-CoV-2 pré-endoscopia. O objetivo do estudo foi
avaliar a seguranca das unidades de endoscopia duran-
te a pandemia por COVID-19 bem como a eficacia/ne-
cessidade de rastreio SARS-CoV-2 prévio aos exames
endoscopicos. Material e métodos: Foi desenvolvido
um estudo retrospetivo e unicéntrico, no qual todos os
doentes submetidos a exames endoscépicos entre 1 de
setembro de 2020 e 28 de fevereiro de 2021 foram in-
cluidos. Como estratégia de rastreio pré endoscopia
foram aplicados questionarios especificos de sintomas
e contactos de risco, ou teste PCR de SARS-CoV-2 (zara-
gatoa nasal e orofaringea). Os dados clinicos foram ob-
tidos através do processo clinico do doente e da plata-
forma Trace COVID-19. Resultados: Foram incluidos um
totalde 2,166 doentes submetidos aexames endoscopi-
cos durante o periodo de estudo. Os doentes incluidos
apresentaram uma média de idades de 61.8 anos e
eram maioritariamente do sexo masculino (56.2%, n =
1,218). 3.7% (n = 81) dos doentes ja tinha tido infecao
por COVID-19 no passado, sendo a mediana da diferen-
¢a de dias entre a infecao e a data do exame de 74 dias.
A maioria dos doentes (70.2%, n = 1,521) foi submetido
a rastreio por PCR de SARS-CoV-2 até 72 horas antes do
procedimento, sendo os restantes doentes (29.8%, n =
645) submetidos a um questionario de sintomas e con-
tactos de risco realizado até 3 dias antes do procedi-
mento. Dos doentes que realizaram rastreio por PCR de
SARS-CoV-2, 21 (1.4%) apresentaram teste positivo, es-
tando todos assintomaticos a data do teste. Aquando
da verificacdao de infecdo por SARS-CoV-2 até 14 dias
apos a realizacao dos exames endoscépicos apurou-se
que apenas 9 doentes (0.42%) testaram positivo para
SARS-CoV-2, sendo a mediana da diferenca de dias en-
tre a data do exame e o diagnéstico de infecao de 10
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dias. Discussdo/Conclusdo: O rastreio pré-endoscopia
com teste PCR de SARS-CoV-2 identificou um numero
reduzido de doentes infetados com COVID-19 e o
numero de doentes com infecdo por COVID-19, nos 14
dias seguintes aos exames endoscopicos, foi muito
baixo. Assim, se aplicado o rastreio de sintomas e con-
tactos de risco, usados os equipamentos de protecao
individual adequados, o risco de infecao nas unidades
de endoscopia torna-se negligencidvel.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

In December 2019, Wuhan city of Hubei province,
China, reported a cluster outbreak of viral pneumonia
that was subsequently confirmed to be caused by a new
coronavirus named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), and the disease caused by
it was termed coronavirus disease 2019 (COVID-19) by
the World Health Organization (WHO) [1, 2].

COVID-19 was considered a pandemic by WHO in
March 2020. In Portugal, the first documented cases were
confirmed on March 3, and after that, the number of in-
fected people increased steadily, leading to the declara-
tion by local authorities of a state of emergency since
March 18, 2020.

The most common symptoms of COVID-19 are fever,
fatigue, and respiratory tract symptoms such as cough
and shortness of breath. Gastrointestinal symptoms,
mainly diarrhea and vomiting, have also been reported
[2-5].

The current available evidence suggests that SARS-
CoV-2is primarily transmitted through respiratory drop-
lets and contact routes [1, 3, 5-9]. Airborne transmission
may also be possible during procedures that generate
aerosols such as gastrointestinal or respiratory tract en-
doscopies [1, 10, 11].

The transmission of SARS-CoV-2 in asymptomatic
patients is one of the key factors responsible for its rapid
dissemination across the world [1, 12]. There are several
routes of transmission of COVID-19 in endoscopy units,
which include person-to-person via direct contact (as en-
doscopy involves close contact with the patients or respi-
ratory droplets), generation of infected aerosols during
endoscopy, and contact with contaminated endoscopic
equipment, accessories, and body fluids [13]. Theoreti-
cally, a patient with high-viral load in the respiratory se-
cretions can contaminate the air of the endoscopy room.
Fomites loaded with virus can remain viable for a longer
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duration, thus putting uninfected patients as well as en-
doscopy staff at risk [10].

Early on during the course of the pandemic, in order
to limit the spread of COVID-19 and to protect both
patients and healthcare workers (HCW3s), multiple sci-
entific societies around the world recommended that
only urgent and high-priority endoscopic procedures
should be done. In contrast to the severe acute respira-
tory syndrome outbreak in 2003 which was contained
within 8 months [14], the COVID-19 pandemic has
been exhibiting a vastly different epidemic trajectory.
Maintaining a suitable balance between protecting
HCWs and patients on the one hand and providing a
timely and effective clinical service on the other hand
have become more and more important as this pan-
demic persists [15].

Different pre-endoscopy screening strategies have
been adopted around the world since the beginning of
pandemic. Currently, as a screening strategy, ques-
tionnaires (symptoms and risky contacts) and RT-
PCR testing for SARS-CoV-2 are used throughout sev-
eral different endoscopy units globally prior to endos-
copies.

According to the National Health Institute [16], all pa-
tients proposed for endoscopic exams, as an outpatient,
must be screened and classified, using telephone ques-
tionnaires or equivalent, regarding the risk of COVID-19
in two moments: on the eve of the exam, by telephone,
and on the day of the exam, before admission to the en-
doscopic unit. Despite not being recommended by the
National Health Institute, the National Anesthesiology
Society [17] recommends performing RT-PCR testing for
SARS-CoV-2in all patients before surgical or similar pro-
cedures in which it may be necessary to manage the air-
way (procedures under general anesthesia or anesthetic
sedation).

And so, altogether, emerging evidence suggests that
gastrointestinal endoscopy appears to be safe both for pa-
tients and HCWs if strict infection prevention and con-
trol measures are taken. Hence, our study aimed to assess
the safety of endoscopy units during the COVID-19 pan-
demic, as well as the effectiveness and the need for SARS-
CoV-2 screening prior to endoscopic exams.

Material and Methods

Study Design and Patients

We performed a retrospective, observational, and single-center
study at the gastroenterology department of a Portuguese tertiary
hospital. We included individuals who underwent elective endo-
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scopic exams between September 1, 2020 and February 28, 2021.
Patients with confirmed SARS-CoV-2 infection within 20 days
prior to endoscopy were excluded. This study was conducted in
accordance with the principles of the Declaration of Helsinki and
was approved by the local Ethics Committee.

Data Collection

Medical records and the Trace COVID-19 platform were re-
viewed. Trace COVID-19 is a Portuguese software, developed dur-
ing the pandemic, which registers data from patients infected with
SARS-CoV-2, including the date of diagnosis and all the other clin-
ical and demographic data.

The following clinical and demographics parameters were con-
sidered for analysis: age, gender, previous SARS-CoV-2 infection,
endoscopic procedure, SARS-CoV-2 screening, infection by
SARS-CoV-2 within 14 days after endoscopic exam. In order to
investigate post-endoscopy SARS-CoV-2 infection, all patients
were checked on the Trace COVID-19 platform, and the presence
of a diagnosis of SARS-CoV-2 infection was verified within 14 days
of the endoscopy procedure. All the parameters were analyzed and
described for purposes of population’s characterization.

SARS-CoV-2 Screening Strategy

The SARS-CoV-2 screening performed was based on a specific
questionnaire of symptoms related to COVID-19 and assessment
of risk contacts with people infected with COVID-19 during the
days prior to endoscopy or RT-PCR test for SARS-CoV-2 (nasal
and oropharyngeal swab). The questionnaire was carried out up to
3 days before the endoscopy, and the RT-PCR test for SARS-
CoV-2 was done within the previous 72 h.

All the patients who underwent endoscopic procedure under
anesthetic sedation did only a RT-PCR test for SARS-CoV-2, and
all other patients were asked the specific questionnaire. All patients
who answered “yes” to any of the questionnaire topics did not un-
dergo the scheduled endoscopic examinations, which were, then,
postponed for at least 14 days.

On the day of endoscopy, all patients, before entering in the
endoscopy unit, answered a brief symptom questionnaire, and the
tympanic temperature was measured. In addition to the tests and
questionnaires, all patients and professionals always wore ade-
quate masks, regular hand disinfection was carried out, and body
temperature was determined on entry into the endoscopy unit.
The access of family members and caregivers to the endoscopy
unit was also limited in accordance with local and national health
authority recommendations. It is also worth noting that during
the study period, it was no longer recommended to postpone non-
urgent elective activity, and therefore, all exams were being re-
sumed.

Statistical Analysis

Statistical analysis was performed with Statistical Package for the
Social Sciences® (SPSS), version 24.0. For categorical variables, the
authors present frequencies (1) and percentages (%). For continuous
variables with symmetric distribution, we determined means and
standard deviations. Intervals between prior SARS-CoV-2 infection
and the endoscopic procedure and between endoscopy and the
SARS-CoV-2 infection, the median, and interquartile range (IQ)
were used. The assumption of normality was verified by the Kol-
mogorov-Smirnov test, through the values of asymmetry and kurto-
sis, as well as by the analysis of histogram graphs.

Gongalves et al.
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Table 1. Characterization of endoscopic
procedures

Colonoscopy, n (%)

Endoscopic ultrasonography, n (%)
Rectosigmoidoscopy, n (%)
Endoscopic retrograde cholangiopancreatography, n (%)

Anoscopy, n (%)

Endoscopic submucosal dissection, n (%)
Percutaneous endoscopic gastrostomy, n (%)

Total endoscopic procedures, n
Upper gastrointestinal endoscopy, n (%)

2,371

939 (39.6)
828 (34.9)
205 (8.6)
168 (7.1)
72 (3)

63 (2.7)
46 (1.9)
28(1.2)

Table 2. Indications for endoscopic procedures of patients with
SARS-CoV-2 infection after endoscopic procedure

Total of patients, n 9
Total of endoscopic procedure, n 11
Gastric dysplasia, n (%) 3(27.3)
Anemia, n (%) 3(27.3)

Dysphagia, n (%)

Barrett's esophagus, n (%)
Dyspepsia, n (%)

Colorectal cancer screening, n (%)
Colorectal polyp, n (%)

1(9.1)
1(9.1
1(9.1
1(9.1
1(9.1

— = — —

Results

Over the study period, a total of 2,166 patients under-
went endoscopic exams. Patients had a mean age of 61.8
* 14.7 years and were mostly male (56.2%, n = 1,218).
None of the patients were vaccinated.

The exams were mostly performed in an outpatient
setting, with only 118 (5.4%) patients requiring hospital-
ization after the endoscopic exam, namely, those under-
going endoscopic retrograde cholangiopancreatography
and endoscopic submucosal dissection. Upper gastroin-
testinal endoscopy was the most common procedure
(43.4%, n = 940). A description of the endoscopic proce-
dures performed can be found in Table 1.

The main reasons for referral were extraction of co-
lonic polyps (17.4%, n = 377), assessment of gastric dys-
plasia (7.5%, n = 162), diagnosis/follow-up of patients
with inflammatory bowel disease (7.2%, n = 155), surveil-
lance after colorectal cancer resection (5%, n = 109), and
study of anemia (4%, n = 87). Gastric dysplasia represent-
ed an important part of the indication for performing en-
doscopic exams since it was considered a priority indica-
tion for upper gastrointestinal endoscopy during the CO-
VID-19 pandemic and, also, because the study center is
considered a reference center for endoscopic submucosal
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dissection, leading to an increase in the number of pa-
tients with this premalignant condition.

Eighty-one (3.7%) patients had previous SARS-CoV-2
infection, with a median difference of74 days (1Q40.5:160.5)
between infection and endoscopy. Most patients (70.2%, n
= 1,521) did an RT-PCR screening for SARS-CoV-2 up to
72 h before the procedure, with the remaining patients
(29.8%, n = 645) answering a questionnaire of symptoms
and positive risk contacts the day before the procedure; all
of them presented a “negative” questionnaire.

Of the patients who underwent RT-PCR screening for
SARS-CoV-2, 21 (1.4%) tested positive, and all were as-
ymptomatic at the time of the screening. Endoscopic pro-
cedures for these patients were postponed at least 14 days.

Nine patients (0.42%) with an initial negative RT-PCR
screening test developed SARS-CoV-2 infection within
14 days after visiting our department. The median differ-
ence between the procedure and diagnosis of infection
was 10 days (IQ 6.5-13). All these patients were con-
firmed to have a negative RT-PCR test before endoscopy.
Their endoscopic procedures were performed in an out-
patient setting: upper gastrointestinal endoscopy in 5 pa-
tients, colonoscopy in 2 patients, and upper gastrointes-
tinal endoscopy plus colonoscopy in the remaining 2 pa-
tients. Table 2 summarizes clinical indication for
endoscopies in these patients.

None of the patients submitted to the questionnaire
had a SARS-CoV2 infection within 14 days after the en-
doscopic exam. It should also be noted that during the
study period, none of the HCWs of the endoscopy unit
became infected with SARS-CoV-2.

Discussion

The pre-endoscopy SARS-CoV-2 screening strategy
should carefully analyzed. The two main concerns with
this pretesting strategy are the false-positive and the false-
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negative tests. An infected individual with a negative RT-
PCR test (false negative) using a surgical mask entering
an endoscopy unit may be hazardous for staff and other
patients. On the other hand, a patient with a false-positive
test will have their exams called off and enter a 10-day
quarantine period with absenteeism and consequent in-
crease in anxiety and apprehension [18].

In our study, the prevalence of SARS-CoV-2 infection
in patients undergoing pre-endoscopy screening was 1%,
all of them asymptomatic and detected by RT-PCR test
for SARS-CoV-2, which is in agreement with the few re-
cent available studies [19-22]. These studies showed that
asymptomatic SARS-CoV-2 among patients referred for
endoscopic procedures had a prevalence ranging from
0.0% to 1.5%, but most studies reported a range from 0%
to 0.5% regardless of local surges of COVID-19 cases. In
all of these studies, the importance of symptom screening
in endoscopy units is emphasized.

Regarding the prevalence of SARS-CoV-2 infection af-
ter endoscopic exams, we identified a prevalence of 0.42%
of SARS-CoV-2 infection within 14 days after endoscopic
exam. Once again, these findings are consistent with pub-
lished literature. Several studies [23-30] show that post-
endoscopy rates of infection ranged from 0% to 0.4%. The
cases of COVID-19 were attributed to endoscopy expo-
sure if there was no other reasonable justification. How-
ever, this assumption may be a bias, overestimating infec-
tion and transmission. Of these studies, 5 were in the con-
text of a pre-procedure testing strategy, and 3 did not have
an explicit pre-procedure testing strategy.

Several studies have already been carried out and dem-
onstrated the effectiveness of vaccination in reducing the
transmission of SARS-CoV-2. In a study carried out in
Israel [31], the viral load present in the nasal mucosa of a
sample of HCWs was evaluated on a weekly basis. The
conclusion of the study showed that in vaccinated per-
sons with COVID-19 infection, the viral load was 2-4
times lower than in unvaccinated persons. Also, another
study performed in the USA [32] conducted on a sample
of 3,950 HCWs showed that vaccines had an efficacy in
preventing infection of 90% in the 14 days after the sec-
ond dose and 80% in the 14 days after the first dose.

Recent guidelines published by the American Gastro-
enterological Association, concerning SARS-CoV-2 test-
ing and endoscopy postvaccination [33], acknowledged
the small potential benefit of pre-procedure testing (using
RT-PCR test for SARS-CoV-2) with respect to patient
and staff reassurance. However, there was no apparent
benefit from preventing infections. The panel also evalu-
ated the yield of testing and significant delays in care as
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well as decreased number of diagnoses of gastrointestinal
cancers. Therefore, more value should be given to avoid
delays in care, leading to a downstream impact on cancer
diagnoses and other important diseases. Multiple visits to
clinical units are also a factor also to be taken into consid-
eration, and yet, avoiding all these unnecessary tests could
lead to a great saving of time, money, and resources, with
a major impact on our healthcare system.

Some limitations need to be mentioned: a causal rela-
tionship between an endoscopic procedures and subse-
quent SARS-CoV-2 infection could not be fully proved,
and therefore, our results may be overrated. Furthermore,
our investigation was single-centered, and data collected
retrospectively; and therefore, some data may have been
lost. These data may include patients with a positive
symptom screening which, consequently, were no longer
included in the list of endoscopies to which the authors
had access. For this reason, patients who underwent
symptom screening were not included in the rate of pos-
itive screening since this probably would lead to an un-
derestimate value.

In Portugal, different hospitals followed different strat-
egies with many clinical facilities performing only symp-
tom screening. Hence, large prospective and multicenter
trials could play an important role to validate our findings
and defining the best pre-endoscopic screening approach
in the future, for this or another pandemic scenario.

This was a pioneering study on the safety of endoscop-
ic units during the COVID-19 pandemic in Portugal.
There are no other Portuguese records assessing the inci-
dence of SARS-CoV-2 infection after endoscopic proce-
dures.

In conclusion, pre-endoscopy screening with RT-PCR
test for SARS-CoV-2 identified a very small number of
patients with SARS-CoV-2 infection, all of them asymp-
tomatic and therefore with low risk of transmission [34].
Moreover, the number of patients with SARS-Cov-2 in-
fection in the 14 days following endoscopy was very low,
and this number may be even lower since it is not possible
to fully associate these infections with the hospital visit.
Given the current high vaccination rate (90%), we assume
that screening of symptoms and identifying risk contacts
is important and may be sufficient to prevent infection
with SARS-CoV-2, if protective equipment is adequately
used. That said, our study allows us to conclude that en-
doscopy units were safe, both for patients and HCWSs
during the COVID-19 pandemic and that, according to
the most recent literature, pre-endoscopy SARS-CoV-2
screening should be rethought and standardization of ac-
tions should be applied across the country.

Gongalves et al.
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