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Abstract
Purpose: This study aimed to understand the prevalence of 
asymptomatic COVID-19 infection among patients undergo-
ing endoscopic procedures at a tertiary care hospital. The 
results allow prediction of the magnitude of cases which this 
endoscopic service might witness in the next months and 
planning of future actions accordingly. Methods: This retro-
spective study was conducted in the gastroenterology de-
partment of a large urban tertiary care medical center from 
October 15, 2020, to November 15, 2020. In this institution, 
all patients proposed for endoscopic procedures under deep 
sedation must be submitted to reverse transcription poly-
merase chain reaction (RT-PCR) for SARS-CoV-2 (severe acute 
respiratory syndrome coronavirus 2) detection. These results 
were thoroughly reviewed. Results: In the 1-month period, 
a total of 833 different procedures were done in 833 patients 
admitted to the endoscopy unit. Of these, 167 (20%) were 
submitted to nasal swab for SARS-CoV-2. Only 1 (0.6%) was 
positive for this infection, and her procedure was postponed. 
This RT-PCR-positive patient was not symptomatic for CO-
VID-19 infection at the time of preprocedure screening. She 
had no positive contacts for COVID-19 and had not traveled 

outside the country. Conclusion: We found that the propor-
tion of patients proposed for an endoscopic intervention 
who were asymptomatic carriers of SARS-CoV-2 was low. 
However, only one fifth of patients were tested and, consid-
ering the proportion of 0.6%, it is reasonable to consider that 
exposure of healthcare workers and other patients can oc-
cur. So, all prevention measures must be strictly followed. 
However, the cost-benefit of an universal testing policy must 
be proven. © 2021 Sociedade Portuguesa de Gastrenterologia

Published by S. Karger AG, Basel
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Resumo
Objetivos: Este estudo teve como objetivo avaliar a pre-
valência de infeção assintomática por COVID-19 em paci-
entes submetidos a procedimentos endoscópicos num 
hospital terciário. Os resultados permitem prever a mag-
nitude dos casos que este serviço poderá testemunhar 

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.



Correia/Almeida/FigueiredoGE Port J Gastroenterol 2022;29:31–3732
DOI: 10.1159/000516912

nos próximos meses e assim planear ações futuras. Méto-
dos: Estudo retrospetivo realizado no serviço de Gastro-
enterologia de um centro terciário, de 15 de outubro de 
2020 a 15 de novembro de 2020. Nesta instituição todos 
os pacientes propostos para procedimentos endoscópi-
cos sob sedação profunda devem ser submetidos a RT-
PCR para deteção de SARS-CoV-2. Esses resultados foram 
analisados. Resultados: No período de um mês, foram re-
alizados 833 procedimentos em 833 pacientes admitidos 
na unidade de endoscopia. Destes 167 (20%) foram sub-
metidos à realização de zaragatoa nasal para deteção de 
SARS-CoV-2. Apenas um (0,6%) foi positivo para a infeção 
e seu procedimento foi adiado. Este paciente RT-PCR pos-
itivo era assintomático para infeção por COVID-19 no mo-
mento da triagem pré-procedimento, não teve contatos 
positivos para COVID-19 e não realizou nenhuma viagem 
para fora do país. Conclusão: Verificamos que a propor-
ção de pacientes propostos para intervenção endoscópi-
ca portadores assintomáticos de SARS-CoV-2 foi baixa. 
Porém, apenas um quinto dos pacientes foi testado e con-
siderando a proporção de 0.6% é razoável considerar que 
pode ocorrer exposição de profissionais de saúde e outros 
pacientes. Portanto, todas as medidas de prevenção de-
vem ser rigorosamente seguidas. No entanto, o custo-
benefício de uma política universal de testes deve ser 
comprovado. © 2021 Sociedade Portuguesa de Gastrenterologia

Publicado por S. Karger AG, Basel

Introduction

SARS-CoV-2 (severe acute respiratory syndrome 
coronavirus 2) is a 2020 pandemic which has brought 
about changes and demands to the existing infrastructure 
of healthcare setups both in terms of diverting specialized 
care to SARS-CoV-2 virus infection (COVID-19) pa-
tients and prevention of infection of healthcare profes-
sionals through rigorous protocols in personal protective 
equipment (PPE) use. 

The Centers for Disease Control and Prevention re-
ported 228,503 cases of COVID-19 infection and 822 
deaths amongst US healthcare workers (HCW) as of No-
vember 20, 2020 [1].

Considering the great risk of transmission between pa-
tients and HCW, healthcare institutions face enormous 
challenges in balancing patients’ needs and simultane-
ously the safety of the HCW. 

All around the world, COVID-19 has had a tremen-
dous economic impact. Hospitals were forced to cut down 

on elective procedures, affecting patient care and also the 
revenue generated. Globally, approximately 28.4 millions 
of elective procedures have been canceled due to disrup-
tion by the pandemic [2]. Providing ongoing hospital ser-
vices in a smooth and effective manner while keeping pa-
tients and HCW safe a priority. More than 6 months into 
the pandemic, governments around the world have been 
discussing how to restart elective procedures safely, en-
suring the protection of both the providers and the pa-
tients. 

Regarding endoscopy units, multiple guidelines have 
been published, with a major focus on screening and pre-
cautions for patients undergoing endoscopy. Different 
strategies for a return to normalcy are under discussion, 
aimed at protecting HCW and patients from infection 
[3]. One question that has remained largely unanswered 
in all guidelines is whether we should routinely test for 
COVID-19 before elective and semi-urgent endoscopic 
procedures in order to increase the safety of the hospital 
environment. Another challenge is the signaling of po-
tential COVID-19 patients since this disease can present 
in the pre- or asymptomatic transmission phase and 
identification of patients with such conditions may be 
quite difficult. 

Hence, elective testing before surgeries or some elec-
tive interventions like endoscopic procedures has been 
proposed by international authorities based on the local 
transmission rate, the type of procedure performed, and 
the amount of presumed exposure [4]. In June 2020 some 
medical research proposed that testing for COVID-19 
should be done for asymptomatic patients coming for 
elective surgeries like neurosurgery, ear-nose-throat sur-
gery, and dental procedures and for nonsurgical interven-
tions like bronchoscopy, upper gastrointestinal endosco-
py, and dialysis [5]. Infection prevention strategies to 
protect HCW in the endoscopy unit during the CO-
VID-19 pandemic are currently under intense discussion.

This study aimed to understand the prevalence of as-
ymptomatic COVID-19 infection among patients under-
going endoscopic procedures at a tertiary care hospital. 
The results allow prediction of the magnitude of cases 
which this endoscopic service might witness in the next 
months and planning of future actions accordingly.

Methods

This retrospective study was conducted at a large urban ter-
tiary medical care center (Gastroenterology Department, Coimbra 
University Hospital Centre, Portugal) from October 15, 2020, to 
November 15, 2020. 
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Before any procedure, each outpatient had to answer an oral 
COVID-19 questionnaire, which included questions related to 
their systemic health status (fever, cough, myalgia, headache, and 
throat pain), their recent travel history, and any history of contact 
with a COVID-19-positive patient or symptomatic patient.

At the end of March 2020, mandatory universal screening for 
COVID-19 was initiated at our institution for patients undergoing 
endoscopic procedures under deep sedation administered by an-
esthesiologists according to the rules implemented by anesthesiol-
ogy societies and applied by our hospital. This screening was done 
using a lab-developed reverse transcription polymerase chain re-
action (RT-PCR) assay to detect SARS-CoV-2 from a nasopharyn-
geal swab. It was performed within 72 h of the scheduled procedure 
in every patient with the abovementioned conditions. All patients 
who needed to become hospitalized after a procedure were also 
submitted to a SARS-CoV-2 screening. 

In all endoscopic procedures, regardless of whether the patient 
was tested or not, the level of protection and the PPE used were the 
same and at our institution all patients were considered high risk 
following the current recommendations [6].

Statistical analyses were performed using SPSS Statistics soft-
ware (version 23.0; IBM).

Results

During 1 month, a total of 833 different procedures 
were done in 833 patients (male sex, n = 486; 58.3%; av-
erage age 63.5 ± 11.6 years, range 22–91 years). Overall, 
161 (19.3%) were urgent procedures and 672 (80.7%) 
were elective ones. Within the latter, 139 (20.7%) were 
performed under deep sedation in patients with a pre-
procedure screening of SARS-CoV-2 infection per-
formed within 72 h of the planned procedure. Only 1 
patient (0.7%), with echoendoscopy scheduled to clarify 
probable biliary lithiasis, showed a RT-PCR positive for 
COVID-19. In another patient, with colonoscopy 
planned for polypectomy, the preprocedure screening of 
SARS-CoV-2 infection was inconclusive, and conse-
quently the colonoscopy was not performed. However, 
when the test was repeated it came back negative. In both 
cases, the patients were asymptomatic, had no positive 
contacts for COVID, and had not traveled outside the 
country. 

Additionally, 28 patients (4%) who needed to be hos-
pitalized after an endoscopic intervention were also sub-
mitted to COVID-19 screening, which was negative in all 
of them. 

Globally, 167 out of the 833 (20%) patients proposed 
for endoscopic interventions were screened and only 1 
was positive. Of the 666 (80%) untested patients, we were 
not aware of any case of SARS-CoV-2 infection in the 14 
days following the endoscopic procedure. 

At the time this paper was written, there were no CO-
VID-19 infections among the endoscopy unit personnel 
related to their professional interventions, or a history of 
infections associated with interventions in our endoscopy 
units.

Discussion

Many recommendations have been made regarding 
the circuit of patients in hospital units, the adequate time 
and proper cleaning protocols, and the importance of ad-
equate ventilation in the rooms [7]. All rooms visited by 
a possible or confirmed case of COVID-19 should be nat-
urally or mechanically ventilated, depending on the set-
ting [8]. When a mechanical ventilation system is in place, 
the air should be exchanged 6–10 times per hour, depend-
ing on the national standards [9, 10]. In those cases where 
mechanical ventilation is not available, the rooms need to 
be naturally ventilated at regular intervals, with the re-
quired ventilation time depending on the size of the room, 
the number of windows and doors that can be opened, the 
outside temperature, and the airflow/wind [10, 11].

The notification circuit for COVID patients in a hos-
pital environment must be linked to the Program for the 
Prevention and Control of Infection and Resistance to 
Antimicrobials (PPCIRA). In addition, there is the 
TRACE COVID platform, which is accessible to all health 
professionals and makes possible the registration of CO-
VID patients; this creates a bridge with public health for 
a control and close monitoring of COVID patients or sus-
picious cases [12]. The using of such tools makes the iden-
tification of secondary cases much quicker, leading to a 
possible interruption of disease transmission chain. 

Concern regarding the spread of COVID-19 by as-
ymptomatic patients prompted many centers to under-
take preprocedural SARS-CoV-2 screening. However, 
this approach varies by endoscopic center due to the lack 
of consensus [13]. In our unit, we follow Portuguese gen-
eral health directorate (DGS) norm 019/2020, which es-
tablishes the performance of tests in all anesthetic proce-
dures given the possible need for additional interventions 
such as endotracheal intubation/extubation, manual ven-
tilation, noninvasive ventilation, and high-flow oxygen 
therapy [14].

A systematic review by Jackson et al. [15] presents a 
group of procedures with a poor consensus when classi-
fying it as aerosol-generating procedures. In 4 groups of 
procedures (oral and dental, upper GI endoscopy, tho-
racic surgery and procedures, and nasopharyngeal/oro-
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pharyngeal swabbing), there appeared to be substantial 
disagreement among sources with <80% consensus. This 
lack of a consensus and the fact that endoscopic proce-
dures are not considered in this standard as high-risk, 
aerosol-generating procedures have been the subject of 
some debate and disagreement between the different gas-
troenterology societies. This normative has generated 
concern among health professionals working in this area, 
since they might be at an increased risk, which is being 
devalued. In a joint statement, Portuguese societies of 
endoscopy and gastroenterology argued that the evi-
dence is clear that digestive endoscopy procedures are 
aerosol generators. Thus, they considered that among 
the aerosol-generating procedures described in the DGS 
standard, such as “endotracheal intubation/extubation, 
manual ventilation, noninvasive ventilation, high-flow 
oxygen therapy, tracheostomy, cardiopulmonary resus-
citation, bronchoscopy, placement of a ventilated patient 
in the prone position, introduction of a nasogastric tube, 
collection of respiratory samples by naso- or oropharyn-
geal swab, and respiratory kinesitherapy, among others,” 
digestive endoscopy clearly fits “among others” [16].

A recent study by Chatterjee et al. [17] demonstrated 
that HCW who are exposed to the airways and oral cavi-
ties of patients for prolonged periods are at the greatest 
risk of infection.

Asymptomatic COVID-19 is an emerging and serious 
public health issue considering the high contagiousness 
of the disease. The concern of getting infected by SARS-
CoV-2 in the workplace and subsequently transmitting 
the virus to family is a source of significant stress for en-
doscopy unit personnel. Several reports of screening of 
HCW for COVID-19 have highlighted the role of asymp-
tomatic transmission of COVID-19 [18–20].

Reports from China indicate a high prevalence of 
mental health symptoms among the frontline HCW. The 
mental well-being of HCW has been largely neglected 
during this pandemic despite concerns raised by many 
[21, 22]. Preprocedural testing has done much to decrease 
the palpable anxiety previously evident in endoscopy 
units and it has been a major step in improving the men-
tal well-being of staff and patients. Recognizing these is-
sues, many institutions have initiated a program of pre-
procedure COVID-19 testing for all patients undergoing 
endoscopic procedures. Routine screening prior to an 
elective procedure has been broadly discussed.

The putative benefits, i.e., identification of SARS-
CoV-2 carriers before a procedure to prevent further 
transmission (either to workers or to other patients pres-
ent in the endoscopy unit), reduction of the consumption 

of resources and PPE, and improvement of hospital sys-
tem efficiency, are intuitive. Prescreening of patients un-
dergoing an elective endoscopy has been suggested by the 
American Society for Gastrointestinal Endoscopy 
(ASGE). The patients should be divided into 3 different 
categories, i.e., low, intermediate, or high risk, based on 
their history (contact with an individual positive for 
SARS-COV-2 or a history of travel to a high-risk country) 
and symptoms (fever, shortness of breath, cough, and di-
arrhea) [23]. Before arrival, each patient should be ques-
tioned about: fever, travel history (including all countries 
with a high incidence in COVID-19 transmission within 
14 days prior to the endoscopy), occupational exposure 
(including HCW or laboratory staff handling COVID-19 
specimens), contact history (in the last 14 days), and clus-
tering, i.e., a methodology applied at our center before 
performance of any endoscopic procedure. In case of the 
presence of 1 of these 5 risk factors, the patient is consid-
ered a suspected case and a COVID-19 RT-PCR must be 
conducted prior to the endoscopic procedure [24].

To prevent transmission to care providers and others, 
appropriate infection control measures should be main-
tained for any patients with a possible exposure in the 
preceding 14 days, regardless of test results [25]. This is 
supported by the American Society of Anesthesiologists/
Anesthesia Patient Safety Foundation joint statement, 
which states: ‘‘because false negatives may occur with 
testing, droplet precautions should be used by operating 
room staff for operative cases. Before performing aerosol-
generating medical procedures, healthcare providers 
within the room should wear an N95 mask, eye protec-
tion, gown and gloves’’ [2].

Since most patients with COVID-19 have minimal 
symptoms or are asymptomatic, screening questions re-
garding travel history and the presence of symptoms are 
likely to miss the majority of positive patients. As a result, 
universal preprocedure screening may be the only way to 
prevent asymptomatic or presymptomatic patients from 
spreading the virus to other patients and HCW, who 
themselves may be at a higher risk of severe disease from 
the virus [26]. It should be highlighted that a large num-
ber of patients in endoscopy units, including hospitalized 
ones, given their condition/pathology, are more vulner-
able and they only use surgical masks.

However, there is discrepancy among recommenda-
tions published by international societies, especially with 
regard to the indication for preendoscopic virus testing 
and its consequences for the extent of PPE [27]. Also, 
some institutions may not have the capacity to realize a 
universal virus screening of all patients prior to an endo-
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scopic intervention. The cost-effectiveness of using 
preendoscopic testing and extensive PPE for all patients 
is at least questionable. Preprocedure testing has been ad-
opted by several healthcare facilities around the world, 
with RT-PCR being the gold standard for testing. Anti-
body testing has not been proposed for preprocedure 
screening, as antibodies develop in the second week of 
symptoms and many COVID-19-infected patients never 
develop detectable antibodies [28, 29].

Regarding the value of a screening test, the sensitivity, 
specificity, and population prevalence of the target condi-
tion must be considered. Without a standard reference, 
measurement of RT-PCR sensitivity for SARS-CoV-2 in 
asymptomatic patients remains an unresolved problem 
[30]. As of June 7, 2020, clinical sensitivity has not been 
reported for any commercial tests in asymptomatic peo-
ple. In the symptomatic cohort, considerable concern ex-
ists over false-negative results, ranging from 11 to 40% 
[28, 31]. The probability of detecting SARS-CoV-2 also 
varies based on the time from exposure; it is as low as 0% 
in the immediate days following exposure, 33% 1 day be-
fore symptom onset, and 62% on the day of symptom 
onset, and it peaks at 80% on day 3 of symptoms [32]. 
Prevalence varies widely depending on the characteristics 
of the population of interest. Highly variable testing ac-
curacy and population characteristics will inevitably lead 
to false positives and false negatives.

Our institutional data from a low-prevalence region 
suggests that positivity for COVID-19 in asymptomatic 
patients undergoing endoscopic procedures is a rare 
event, detected in only 1 out of 167 tests. It is true that 
performing a preprocedure test gives us another level of 
security and allows decision making. Knowledge of the 
COVID-19 infection status allows nonurgent procedures 
to be postponed or urgent procedures to proceed with 
extra precautions in order to decrease the risk of trans-
mission to hospital staff and other patients and families. 
As described in some articles, an additional benefit of 
testing might be the potentially decreasing use of ele-
ments of PPE which may be in short supply [22]. How-
ever, it is necessary to remember the high rate of false 
negatives in the asymptomatic period, which can be 
translated into a false sense of safety.

The education of trainees was another point of discus-
sion. It has been significantly impacted by the pandemic, 
with many institutions excluding them from endoscopic 
procedures to minimize PPE use and increase the speed/
safety of procedures [22]. Once again, an important ben-
efit of preprocedural testing is the increased likelihood of 
trainees being allowed to participate in procedures. Ac-

cording to the current available data, a negative result is 
not 100% reliable and consequently the use of PPE is still 
needed. Taking this into account, it is necessary to evalu-
ate the costs involved, and the usefulness of carrying out 
a preprocedure test, in asymptomatic patients when this 
might not change the way we work. As mentioned in oth-
er studies, the decision to perform a preprocedure test 
must be adapted to local prevalence [33–36]. Thus, in 
low-prevalence regions, preprocedure symptom screen-
ing of patients may arguably be an adequate measure for 
minimization of the risk of infection transmission. The 
benefits of testing seems to run parallel with disease prev-
alence. In low-prevalence areas with limited resources, 
clinical screening (symptoms, fever, and exposure) is nec-
essary to increase the pretest probability and justify the 
costs of testing [36]. The vast majority of the population 
in a low-prevalence area, as in our case, will test negative. 
While a high negative predictive value sounds attractive, 
health systems are given no guidance on how to manage 
these negative test results. Can providers safely suspend 
measures for infection prevention and control? How 
should patients be instructed about their test results? The 
answers to these questions are critically important prior 
the implementation of widespread screening. Interpreta-
tion of negative RT-PCR screening must be considered in 
the context of its many limitations. 

Lastly, rapid point-of-care tests have not yet been val-
idated in asymptomatic patients, so delays from sample 
collection to results (up to 3 days in some institutions) 
can lead to false reassurance. Patients may test negative 
despite being in the early incubation phase. The viral load 
may increase in the time leading up to results [32].

Proceeding to endoscopic procedures without consid-
ering testing limitations could lead to devastating out-
comes. Therefore, it is unclear whether testing will effec-
tively minimize risk while reducing resource utilization 
and improving efficiency.

Conclusion

In summary, we found that 0.6% of patients coming 
for endoscopic procedures may be asymptomatic carri-
ers of COVID-19. The chance of asymptomatic CO-
VID-19 patients coming for elective endoscopic proce-
dures may be reasonably high due to the high turnover 
of endoscopic procedures theatres. HCW and healthcare 
setups must be prepared and fully equipped to handle 
such situations in the near future, even after stabilization 
of the pandemic.
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SARS-CoV-2 preprocedure screening programs are 
being considered to improve patient and provider safety, 
outcomes, and resource management. Nevertheless, the 
putative benefits of screening with RT-PCR may not be 
achieved because of the low disease prevalence in some 
regions and poor test accuracy [37]. Further evidence and 
guidance are needed to manage both false-positive and 
false-negative results. In addition to testing, alternative 
strategies are required to combat the slowdown that the 
pandemic brought at endoscopic examinations.

After this work, we tried to respond to the needs by 
keeping the endoscopic activity within a new normal. We 
chose to perform an interview-based risk assessment in 
all patients, reserving the screening test for the dubious 
cases after the questionnaire and those performed under 
anesthetic sedation. There is consensus on the inclusion 
of these procedures in high-risk groups [15]. For all en-
doscopic examinations, adequate PPE is used to ensure 
the protection of health professionals and other patients.
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