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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic 
has spread globally leading to over 3,700,000 deaths. As COVID-19 
cases stabilized, the re-opening of endoscopy centers potentially ex-
posed patients and healthcare workers to viral infection. This study 
aims to determine risk of COVID-19 exposure among patients un-
dergoing outpatient endoscopies in a tertiary care setting during the 
COVID-19 pandemic.

Methods: Patients undergoing outpatient endoscopy were contacted 
post-procedure for any new COVID-19 symptoms or COVID-19 test 
results. Patient experiences and perception of personal safety were 
also determined.

Results: Of the 1,584 patients who completed elective endoscopy, 
996 (62.9%) completed the survey. Two patients were diagnosed with 
COVID-19 within 14 days of procedure. The majority (99.7%) felt 
safe during their procedure and apprehension regarding endoscopy 
decreased over time.

Conclusion: Thus, the risk of COVID-19 transmission during outpa-
tient endoscopy is extremely low when following recommended soci-
ety guidelines. Patients felt safe during the procedure and experienced 
less fear of exposure over time.

Keywords: COVID-19; Transmission; Endoscopy; Quality improve-
ment

Introduction

The coronavirus disease 2019 (COVID-19) pandemic began in 
Wuhan, China in December 2019 and rapidly spread across the 
globe [1]. The first case in the United States was confirmed on 
January 20, 2020 [2]. It has infected over 180 million people and 
caused over 3 million deaths worldwide [3]. COVID-19 spreads 
readily via direct contact of contaminated surfaces and respira-
tory droplets [1]. Evidence also supports airborne spread of aero-
solized viral particles, particularly during aerosol-generating pro-
cedures such as upper endoscopy [4]. Due to the unprecedented 
rapid spread and risk of exposure during endoscopy to patients 
and healthcare workers, guidelines outlining procedural safety 
measures were published by multiple gastrointestinal societies.

Practice guidelines from the American Society of Gastro-
intestinal Endoscopy (ASGE) included protocols prior to, at 
the time of, and after endoscopy to optimize patient safety [5]. 
Potential procedures were triaged as urgent, semi-urgent, and 
elective. For procedures that could not be delayed, patients were 
recommended to undergo screening for COVID-19. A question-
naire of symptoms and exposures was recommended to be per-
formed prior to and on the day of endoscopy. In addition, labora-
tory testing for severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) was recommended within 48 h of a procedure 
[5]. Post-procedure, the ASGE advised that a follow-up call at 
7 and 14 days post-endoscopy should be considered to evaluate 
for development of COVID-19 symptoms [6].

At the onset of the pandemic, our outpatient endoscopy 
center drastically reduced operations and the majority of elec-
tive procedures were cancelled. A similar occurrence was seen 
globally in a June 2020 survey of 252 endoscopy units from 55 
countries showing an 83% decline in endoscopy volume [7]. 
As COVID-19 transmission peaked, we developed protocols 
according to gastroenterology society guidelines to safely re-
open our outpatient endoscopy unit. These protocols involved 
scheduling, pre-procedural screening and testing, proper use of 
personal protective equipment, social distancing, sanitization, 
and post-procedure patient follow-up to assess for COVID-19 
symptom development.

Resumption of outpatient procedures raised safety con-
cerns given the potential exposure of patients and providers 
to COVID-19. One early study from Italy evaluated 802 pa-
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tients 14 days after endoscopy. While only one patient was 
found to be COVID-19-positive, seven other cases developed 
COVID-19 symptoms. Of those, three tested negative and the 
other four were not tested. None of the eight patients were 
hospitalized. The authors of this retrospective study concluded 
that there is negligible risk of COVID-19 infection in patients 
undergoing endoscopy [8]. While transmission was low in 
this study, real world data on the safety and outcomes of viral 
transmission have been sparse. This study aims to determine 
the rates of COVID-19 infection after outpatient endoscopy at 
a tertiary care center in the United States.

Materials and Methods

After Pennsylvania State approval, our tertiary care center re-
opened its outpatient endoscopy unit May 2020 and was oper-
ating at capacity by July 2020. Patient safety protocols were 
followed in accordance with available multi-society guide-
lines. All patients underwent pre-procedure SARS-CoV-2 test-
ing within 72 h of their procedure. On the day of the procedure, 
all patients and staff were screened for symptoms of or pos-
sible exposure to COVID-19. Personal protective equipment 
(PPE) including gowns, gloves, and N95 masks or powered 
air-purifying respirators were used. Social distancing was 
adhered to as appropriate. Sanitization of the equipment and 
room after each case and a terminal clean at the end of the day 
were performed per guidelines.

This was a retrospective study among all patients who had 
an elective endoscopic procedure at Thomas Jefferson Uni-
versity Hospital between May 2020 and July 2020. The study 
design, methodology, and aims were reviewed and approved 
by Thomas Jefferson University’s Institutional Review Board 

(IRB) prior to study initiation. This study was conducted in 
compliance with the ethical standards of the responsible institu-
tion on human subjects as well as with the Helsinki Declaration. 
Only adult patients 18 years of age or older were included. Pa-
tients were contacted at a median of 14 days (range 13 - 62 days) 
after their procedure. The first and second quartile of patients 
were contacted by 14 days; the third quartile was contacted 
by 16 days post-procedure (Fig. 1). Those who were unable to 
be reached via phone following at least two attempts were ex-
cluded from the study. Patients were contacted and assessed for 
the development of symptoms potentially caused by acquisition 
of COVID-19. Symptoms specifically queried included fever, 
chills, shortness of breath, muscle aches, loss of taste or smell, 
sore throat, congestion or rhinorrhea, nausea or vomiting, and 
diarrhea. Those who endorsed symptoms were asked follow-up 
questions including whether symptoms were persistent, a recent 
history of sick contacts or travel, and whether medical atten-
tion was sought. The result of any subsequent COVID-19 test-
ing was obtained. Patient experiences were also documented, 
including apprehension about undergoing endoscopy due to 
COVID-19 and their impression of safety on the day of their 
procedure. In an effort to screen for asymptomatic COVID-19 
post-procedure patients, a second round of telephone calls were 
performed between September and November 2020. All pa-
tients were asked whether they were tested for COVID-19 since 
their procedure regardless of symptoms. If so, results and date 
of the test as well as whether symptoms were absent or present 
at the time were assessed. The primary objective was to assess 
the risk of COVID-19 transmission and infection in patients un-
dergoing outpatient endoscopy. The secondary objective was to 
document patient impressions and experiences of undergoing an 
endoscopy during a pandemic.

Categorical data were reported using frequency and per-

Figure 1. Kaplan-Meier curve demonstrating time from endoscopic procedure to successful phone call and documentation of 
COVID-19 survey. COVID-19: coronavirus disease 2019.
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centage. Continuous variables were presented as a mean with 
corresponding standard deviation (SD). All statistical analyses 
were performed using SPSS v. 28 (SPSS Inc., Chicago, IL, 
USA).

Results

From May to July 2020, 1,641 patients underwent pre-proce-

dure COVID-19 testing for outpatient endoscopy. Twelve of 
these patients tested positive (0.7%) and were cancelled. Of 
the 1,584 patients who completed an outpatient endoscopy, 
996 (62.9% of total patients) were successfully contacted post-
procedure during the first round of calls (Table 1). These pa-
tients were 53.8% female, predominantly middle-aged (mean 
age 58.7, SD 14.9), and typically overweight with a mean body 
mass index (BMI) of 28.5 (SD 7.6). The majority were Cau-
casian (70.3%) and African American (20.7%). Nearly half 

Table 1.  Baseline Characteristics

Characteristic n = 996
Age (years), mean (± SD) 58.7 (14.9)
Sex
  Male (%) 461 (46.2%)
  Female (%) 536 (53.8%)
Ethnicity
  African American (%) 206 (20.7%)
  Asian (%) 29 (2.9%)
  Caucasian (%) 701 (70.3%)
  Hispanic (%) 21 (2.1%)
  Other (%) 40 (4.0%)
BMI, mean (± SD) 28.5 (7.6)
Tobacco use
  Never (%) 519 (52.1%)
  Former (%) 131 (13.1%)
  Current (%) 347 (34.8%)
Comorbidities
  Hypertension 449 (45.1%)
  Hyperlipidemia 376 (37.8%)
  Diabetes mellitus 181 (18.2%)
  Coronary artery disease 63 (6.3%)
  History of malignancy 110 (11.0%)
  Cirrhosis 43 (4.3%)
  Inflammatory bowel disease 54 (5.4%)
  Liver or kidney transplantation 12 (1.2%)
Endoscopy
  Upper endoscopy (%) 525 (52.7%)
  Esophagogastroduodenoscopy (EGD) (% total) 365 (36.6%)
  Endoscopic retrograde cholangiopancreatography (ERCP) (% total) 86 (8.6%)
  Endoscopic ultrasound (% total) 64 (6.4%)
  Enteroscopy (% total) 10 (1%)
  Lower endoscopy (%) 330 (33.1%)
  Colonoscopy (% total) 323 (32.4%)
  Flexible sigmoidoscopy or pouchoscopy (% total) 7 (0.7%)
  Same day upper and lower endoscopy (%) 141 (14.1%)

SD: standard deviation; BMI: body mass index.
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(52.1%) reported no previous tobacco use history. Common 
comorbidities included hypertension (45.1%), hyperlipidemia 
(37.8%), and diabetes (18.2%). A total of 525 upper endos-
copies, 330 lower endoscopies, and 141 same day upper and 
lower endoscopies were performed.

Sixty-six patients (6.46%) self-reported the onset of new 
symptoms seen in COVID-19 within 2 weeks of an elective 
endoscopic procedure (Table 2). The most frequently reported 
symptoms were nausea or vomiting (27, 2.7%), diarrhea (19, 
1.9%), and shortness of breath (16, 1.6%). Fever, chills, body 
aches, sore throat, rhinorrhea, and loss of taste or smell were 
reported at lower rates. Patients undergoing upper endoscopy 
were most likely to report any post-procedure symptom (45, 
8.6%). Thirty-six of these patients stated their symptoms were 
persistent and 24 (2.4%) sought medical attention. Within 14 
days of their procedure, only one patient was in direct contact 
with a confirmed case of COVID-19. Three patients were re-

quired to travel within 14 days post-procedure and one patient 
was in close contact with someone who travelled during that 
time.

A total of 693 patients responded to questions regarding 
COVID-19 testing and diagnosis following elective endos-
copy. Three hundred sixty patients (51.9%) underwent COV-
ID-19 testing after their procedure. Of these, 15 were positive 
indicating a new COVID-19 diagnosis. However, only two 
patients (0.6%) tested positive within 2 weeks of their pro-
cedure while the remaining 13 (3.9%) became positive ≥ 15 
days after endoscopy (Table 3). Both of the patients testing 
positive within 2 weeks of endoscopy were asymptomatic and 
incidentally identified prior to another elective procedure or 
travel. Among all who tested positive following endoscopy, 
10 had symptoms consistent with COVD-19 including fever, 
headache, fatigue/malaise, respiratory symptoms, and/or loss 
of taste or smell.

Table 2.  COVID-19-Related Symptoms and Outcomes After Elective Endoscopy

Symptom development post-procedure Total (n 
= 996)

Upper endo-
scopic proce-
dure (n = 525)

Lower endo-
scopic proce-
dure (n = 330)

Upper and lower 
endoscopic pro-
cedure (n = 141)

Any symptom 66 (6.6%) 45 (8.6%) 9 (2.7%) 10 (7.1%)
Fever 12 (1.2%) 9 (1.7%) 1 (0.3%) 2 (1.4%)
Chills 4 (0.4%) 3 (0.5%) 0 1 (0.7%)
Shortness of breath 16 (1.6%) 11 (2.1%) 0 5 (3.5%)
Muscle or body aches 7 (0.7%) 4 (0.8%) 0 3 (2.1%)
New loss of taste or smell 2 (0.2%) 1 (0.2%) 0 1 (0.7%)
Sore throat 9 (0.9%) 5 (0.9%) 4 (1.2%) 0
Congestion or runny nose 6 (0.6%) 3 (0.6%) 2 (0.6%) 1 (0.7%)
Nausea or vomiting 27 (2.7%) 17 (3.2%) 3 (0.9%) 7 (5.0%)
Diarrhea 19 (1.9%) 11 (2.1%) 6 (1.8%) 2 (1.4%)

Self-reported outcomes among symptomatic patients Yes No
“Are symptoms persistent?” 36 30
“Did you seek medical attention?” 24 40
“Were you in contact with any person diagnosed with COVID-19 within the last 14 days?” 2 64
“Were you in contact with any person who has traveled away from home in the last 14 days?” 1 62
“Did you travel away from home in the last 14 days?” 3 60

COVID-19: coronavirus disease 2019.

Table 3.  COVID-19 Testing After Elective Endoscopy

N = 693 Percentage of those tested (%)
Tested for COVID-19 after endoscopy 360
Diagnosed with COVID-19 since endoscopy 15 4.2
Positive ≤ 14 days 2 0.6
Positive > 14 days 13 3.6
Symptomatic patients (in those with positive testing) 10 2.8
Asymptomatic patients (in those with positive testing) 5 1.4

COVID-19: coronavirus disease 2019.
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Almost all (99.7%) patients felt safe during elective en-
doscopy and believed hospital staff used appropriate safety 
measures during their procedure throughout the study period 
(Fig. 2, Supplementary Material 1, www.gastrores.org).

While 113 (23.9%) patients were apprehensive to undergo 
a procedure in May to late June, only 38 (7.3%) shared this 
worry in the months of late June to July. Of the 74 patients who 
provided constructive feedback, several negative comments 
were related to the logistics of pre-procedure COVID-19 test-
ing.

Discussion

The COVID-19 pandemic affected all aspects of life and re-
quired drastic changes in how the medical community provided 
patient care. At the beginning of the pandemic, the perceived 
risk of infection and transmission led to the delay or cancella-
tion of the majority of outpatient endoscopies. As COVID-19 
infection rates stabilized, endoscopy centers throughout the 
United States gradually began re-opening. Standardized proto-
cols to maintain safety of patients and staff during the pandem-
ic were published in joint gastrointestinal society guidelines. 
This study shows that rates of transmission of COVID-19 were 
extremely low when these guidelines are adhered to in real 
world practice.

Following elective endoscopy, 66 of 996 patients report-
ed at least one symptom possibly attributable to COVID-19. 
However, a number of these symptoms overlap with underly-
ing gastrointestinal diseases or adverse effects of the procedure 
itself. This is supported by the finding that the most frequently 
reported symptoms were nausea, vomiting, or diarrhea. While 
15 patients tested positive for COVID-19 during follow-up, 
only two were positive within 14 days of their procedure. 
Given our understanding of COVID-19 viral transmission, it 
is highly unlikely the remaining 13 positive cases could be at-
tributed to elective endoscopy. The two patients testing posi-

tive within 14 days of elective endoscopy resulted in a 0.6% 
positive rate.

This was similar to the rate of positive cases found in-
cidentally on pre-procedure testing of 0.7%. Of note, other 
studies have found variable rates of positive cases on pre-
endoscopic testing. Between April and May 2020 at the Uni-
versity of Miami, Florida, the rate of positive asymptomatic 
pre-procedure testing was 0.25% compared to a prevalence of 
12.7% in Miami-Dade County. A similar study found a 0.2% 
positive rate [9]. However, it is difficult to compare different 
populations and geographic regions of the United States who 
have experienced distinct rates of SARS-CoV-2 prevalence 
over time.

A total of 15 patients tested positive for COVID-19 within 
51 days of their elective endoscopy. However, only two pa-
tients were positive within 14 days. As most individuals with 
COVID-19 remain infectious for up to 10 days after the onset 
of symptoms, these two patients could have potentially been 
exposed during their elective procedure [10]. Given our un-
derstanding of viral transmission, the remaining 13 patients 
who tested positive outside the 14-day window were exposed 
through an alternative source. Our findings are similar to that 
of a study in Italy, which found only one patient who tested 
positive for COVID-19 within 14 days after their procedure 
out of 802 patients [8]. As the 0.6% rate of infection follow-
ing elective endoscopy in our study mirrored the 0.7% rate of 
infection among those undergoing pre-procedure screening, 
there is no evidence that elective endoscopy introduces undue 
risk of COVID-19 exposure to our patients.

Self-reported outcomes showed a larger portion of pa-
tients were apprehensive about undergoing a procedure during 
the early months of the pandemic. These concerns alleviated 
with time. This is likely a reflection of the general fear and 
uncertainty surrounding COVID-19 among the general popu-
lation and healthcare workers alike. In early 2020, the medical 
community was in the early stages of learning to identify, test 
for, and treat COVID-19. As our knowledge and public health 

Figure 2. Patient reported measures during outpatient endoscopy, stratified between the first and second half of the observed 
time period, during the COVID-19 pandemic. COVID-19: coronavirus disease 2019.
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infrastructure developed, patients became more comfortable 
and familiar with infectious control measures and in-person 
medical care.

This study does have some limitations. The retrospective 
nature of data acquisition is dependent on patient recall for 
presence and timing of symptoms and testing. We attempted 
to account for asymptomatic COVID-19-positive patients, 
though a smaller number of patients were able to be reached 
at a later time period on a second round of calls. Also, only 
62.9% of all patients who underwent endoscopy completed the 
survey. It is possible a handful of patients could not be reached 
because they developed COVID-19 infection, possibly lead-
ing to hospitalization or inability to answer their phone. Given 
this, it is possible we are underestimating the degree of trans-
mission from elective endoscopy. Still, this was a large study 
with a relatively high survey completion rate.

Recommendations have continued to further change as 
vaccination for COVID-19 has become more prevalent and 
spread has been controlled. This is reflected in updated 2021 
recommendations from the American Gastroenterological As-
sociation (AGA). Routine pre-procedure testing for SARS-
CoV-2 infection is not recommended for patients undergoing 
endoscopy irrespective of vaccination status due to similar 
data of low rates of infection described in our current study. 
However, centers should continue to implement screening 
of patients for COVID-19 symptoms and implement testing 
based on responses [11]. In conclusion, this study provides 
real world data from a critical timepoint during the COVID-19 
pandemic, demonstrating endoscopy was a safe procedure and 
a positive patient experience.

Supplementary Material

Suppl 1. Questions (Q1-5) included patient apprehension re-
garding endoscopy during the pandemic, their perception of 
safety and whether staff provided a sense of safety and appro-
priate precautions, and an opportunity for feedback.
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