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The role of endoscopy and findings 
in COVID-19 patients, an early North American 
Cohort
Gabriela Kuftinec1,3*, B. Joseph Elmunzer2, Sunil Amin1,3 and North American Alliance for the Study of 
Digestive Manifestations of Covid-19 

Abstract 

Background and aims: Gastrointestinal manifestations in patients with COVID-19 are common but the role of 
endoscopy in this patient population remains unclear. We investigated the need for endoscopic procedures, their 
findings, and impact on patient care in a systematic and geographically diverse sample of patients hospitalized with 
COVID-19.

Methods: As part of the North American Alliance for the Study of Digestive Manifestations of COVID-19, we identi-
fied consecutive patients hospitalized with COVID-19 at 36 medical centers in the USA and Canada. We performed a 
secondary analysis of patients who underwent endoscopy, collecting information on endoscopic indications, find-
ings, interventions, staffing, procedure location, anesthesia utilization, and adverse events.

Results: Data were collected on 1992 patients; 24 (1.2%) underwent 27 endoscopic procedures (18 upper endos-
copies, 7 colonoscopies, 2 endoscopic retrograde cholangiopancreatographies). The most common indications 
were: gastrointestinal bleeding (13) and enteral access (6). The most common findings were erosive or inflammatory 
changes. Ten patients underwent an endoscopic intervention for hemostatic therapy (2), enteral access (6), or biliary 
obstruction (2). Half of cases employed anesthesiology support; no sedation-related adverse events were reported. 
One-third of cases were performed in the intensive care setting and one quarter in the endoscopy unit.

Conclusions: In this large, systematic, geographically diverse cohort of patients hospitalized with COVID-19 in 
North America, very few patients underwent endoscopy despite a high prevalence of gastrointestinal manifestations. 
Almost all endoscopic findings and interventions were thought related to critical illness rather than direct viral injury. 
This systematic assessment of endoscopic necessity and outcomes may help guide resource allocation in the event of 
ongoing and future surges.
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Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus responsible for COVID-19, has caused 

a global pandemic, with over 28 million cases in the 
United States alone and over 114 million cases worldwide 
as of March 1, 2021 [1]. Although primarily a respiratory 
virus, SARS-CoV-2 causes several gastrointestinal (GI) 
symptoms with a reported prevalence of 53% in hospital-
ized patients [2]. In fact, the first patient with COVID-19 
in the US presented with 2 days of cough, fatigue, nausea 
and vomiting followed by diarrhea, and was diagnosed via 
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a stool specimen [3]. The presence of GI symptoms was 
initially associated with worse clinical outcomes, includ-
ing higher mortality [4], however, recent data have con-
tradicted initial observations [2]. While guidelines are 
available for the management of pneumonia in patients 
with COVID-19, there is little consensus on how to best 
approach GI disorders [5].

A principal uncertainty is the role of endoscopy in 
patients with COVID-19. A case report early in the pan-
demic highlighted that gastrointestinal symptoms may be 
the presenting expression of COVID-19 and suggested 
the possibility of ischemic colitis as a direct consequence 
of SARS-CoV-2 infection [6]. A series from China around 
this same time demonstrated SARS-CoV-2 viral RNA in 
biopsy specimens obtained from the foregut and rectum 
of infected patients [7]. Subsequent case series, however, 
have indicated that endoscopic findings in COVID-19 
patients are likely to reflect critical illness rather than the 
direct effect of a GI-tropic virus. In a series from Lom-
bardy, Italy of 38 patients who underwent endoscopic 
evaluation, 37% had esophagitis, peptic ulcer, or erosive 
gastritis, but notably 5 patients (13%) had ischemic or 
hemorrhagic colitis [8]. A multicenter series from New 
York City comprising 84 COVID-19-positive cases simi-
larly identified esophagitis, peptic ulcer disease, or gastri-
tis in 31% of cases and colitis in 8% [9]. A recent analysis 
of COVID-19 patients with gastrointestinal bleeding also 
largely observed lesions that were considered to be 
related to critical illness, such as gastroduodenal and rec-
tal ulcers, rather than clear viral injury [10].

In all these studies, however, the denominator popu-
lation from which study samples originated was not 
reported and therefore the burden of endoscopic utiliza-
tion in COVID-19 patients remains unclear. Addition-
ally, existing studies reflect the endoscopic experience of 
a specific geographic region and more generalizable data 
from varying geographic regions and practice settings 
would be informative. Lastly, information on anesthesia 
utilization, anesthesia-related adverse events, procedure 
environment and staffing in this patient population has 
not been widely reported and would be of value.

Since endoscopy is dangerous in patients with respir-
atory compromise and/or critical illness and may pose 
a threat to health care workers by possible aerosoliza-
tion of respiratory particles and exposure to gastroin-
testinal droplets, an expanding understanding of the 
importance and safety of endoscopy in patients with 
COVID-19 is necessary to further refine our assess-
ment of its risk–benefit ratio. Therefore, the aims of 
our study were: (1) to estimate the burden of endo-
scopic utilization in a systematic cohort of patients; (2) 
to further describe endoscopic findings and the impact 
of endoscopy in COVID-19 patients across a large and 

geographically diverse network of medical centers in 
North America; and (3) to explore anesthesia utiliza-
tion and adverse events as well as procedure environ-
ment and staffing in infected patients.

Materials and methods
As part of the North American Alliance for the study 
of Digestive Manifestations of COVID-19, this was an 
observational cohort study conducted across 36 medi-
cal centers in the Unites States and Canada. Institu-
tional Review Board (IRB) approval was secured at each 
participating institution and deemed that informed 
consent for each individual patient not needed given 
the retrospective, chart review nature of the study 
design. Each center aimed to enroll the first 50–100 
consecutive adult patients hospitalized with confirmed 
SARS-CoV-2 infection.

We collected demographic, clinical, laboratory, imag-
ing, and endoscopic data from the time of symptom 
onset until discharge, death, or the end of the study 
period for each included patient. Data were manually 
collected by study personnel (clinical research coor-
dinators, medical students, trainees, and/or attending 
gastroenterologists) under the oversight of a designated 
clinician-investigator. Accurate and consistent data col-
lection across a large network of centers was ensured 
in several ways, summarized as follows: (1) the data 
coordinating center provided formal instructions and 
a manual of procedures for data abstraction, which 
were reinforced by frequent communications between 
the sites and coordinating center; (2) a dedicated data 
manager at the coordinating center reviewed incom-
ing data for missing or duplicate data, values outside 
of accepted boundaries, and discrepant or conflicting 
responses; and (3) data were reviewed in aggregate by 
the study team to assess for inconsistencies and outliers 
by center. All methods were performed in accordance 
with relevant guidelines and regulations at each partici-
pating institution.

In this secondary analysis, we specifically focused on 
patients who underwent an endoscopic procedure. For 
this subgroup of patients, sites were asked to complete 
a supplemental data collection form that included infor-
mation on the type of procedure, indication, findings, 
assessment of attribution of the findings to critical ill-
ness or COVID-19, personnel involved in and location 
of procedure, as well as type of anesthesia employed, and 
adverse events related to anesthesia. Descriptive Statis-
tics were used to report our findings.
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Results
Patients
One thousand nine hundred and ninety-two patients 
between were included between April 15 and June 5, 
2020. 242 patients had a gastroenterology consult called 
during their inpatient hospitalization (12%). Of the total 
1992 patients, 24 (1.2%) underwent a total of 27 endo-
scopic procedures. The mean age of these patients was 
65 years. The average Body Mass Index (BMI) was 29 mg/
kg2. The majority (83.3%) were men; 9 were black, 10 
white, 1 was Asian, and race was unknown in the others. 
All 24 patients who underwent endoscopy were admit-
ted to the intensive care unit during their hospital course; 
20 required mechanical ventilation and 16 required 
vasopressor support. The majority of patients (18, 75%) 
received COVID-19 directed treatment, including 16 
with Hydroxychloroquine, 4 with Tocilizumab, and 3 
with Remdesivir. Seven patients died. Full demographic 
information is shown in Table  1. All procedures were 
conducted as inpatients during hospital admission.

Procedure type, indications, and findings
Eighteen of the 24 patients underwent upper endos-
copy, 7 underwent colonoscopy, and 2 underwent endo-
scopic retrograde cholangiopancreatography (ERCP). 
Three patients underwent multiple endoscopic proce-
dures on the same day (upper endoscopy followed by 

colonoscopy). Endoscopic indications and findings are 
listed in Table 2.

Of the 18 upper endoscopies, fourteen were performed 
for suspected blood loss anemia: 13 with and 1 without 
overt bleeding. Six were performed to place an orogastric 
tube (OGT) or percutaneous endoscopic gastrostomy 
tube placement for enteral access. Of the 18 upper endos-
copies, ten procedures identified esophagitis [4], gastritis 
[2], or ulcerations in the upper GI tract [6] that did not 
require intervention. One identified a bleeding duode-
nal lesion (described as an arteriovenous malformation) 
that required clip placement. One patient had bleeding 
esophageal varices that required band ligation and one 
upper endoscopy was reported as normal.

Of the 7 colonoscopies, 5 were performed for overt 
bleeding, one for colonic obstruction, and one for diar-
rhea. Two procedures identified diverticulosis, 3 iden-
tified hemorrhoids, one a rectal ulcer due to fecal 
management system, and one demonstrated blood 
throughout the colon without a source identified (sus-
pected small bowel source). One colonoscopy was 
normal.

Both ERCPs were successfully performed for biliary 
obstruction; one demonstrating choledocholithiasis and 
the other bile duct sludge.

In the majority of patients (22, 91.7%), the endoscopist 
deemed the endoscopic findings to be more likely related 
to prolonged hospitalization or critical illness rather than 
COVID-19. Only 1 patient (4.2%) had an endoscopic 
finding thought to be related to the virus itself: erosive 
gastritis. A second patient had a normal colonoscopy 
but on cross-sectional imaging was noted to have pneu-
matosis intestinalis. No major procedure-related adverse 
events were reported. There were 2 reported cases (8.3%) 
mucosal trauma from OGT placement.

Anesthesia type, procedure location, timing and staffing
Nine patients were mechanically ventilated prior to their 
endoscopic procedure. These patients and one addi-
tional patient received general anesthesia. Eight patients 
received monitored anesthesia care and 6 received con-
scious sedation. No patients experienced adverse cardi-
opulmonary events directly related to sedation for their 
endoscopic procedure.

Ten of the total 24 patients that underwent at least 
one endoscopic procedure (41.7%) had their procedure 
performed in the bedside (ICU) setting, which were 
not specified as positive or negative pressure rooms. 7 
(29.2%) patients had their procedure performed in the 
endoscopy unit. 4 procedures (16.7%) took place in a 
negative pressure room, 2 in the operating room, one 
within the endoscopy suite and one in a special COVID 
procedural room. 10 cases (41.7%) took place in positive 

Table 1 Demographics of COVID positive patients undergoing 
endoscopic procedures

Demographics

Age, mean (SD) 65.2 (11.2)

Sex, n (%) Male 20 (83.3)

Female 4 (16.7)

Race, n (%) White 10 (41.7)

Black 9 (37.5)

Asian 1 (4.2)

Unknown 4 16.7)

Ethnicity, n (%) Hispanic 3 (12.5)

Not Hispanic 20 (83.3)

Unknown 1 (4.2)

Health care worker, n (%) 0 (0)

COVID-19 treatments

 Remdesivir, n (%) 3 (12.5)

 Hydroxychloroquine, n (%) 16 (66.7)

 Tocilizumab, n (%) 4 (16.7)

Hospital related outcomes

 Intensive care admission, n (%) 24 (100)

 Mechanical ventilation, n (%) 20 (83.3)

 Vasopressor support, n (%) 16 (66.7)

 Death, n (%) 7 (29.2)
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pressure rooms, 4 outside the endoscopy suite and 6 
within the endoscopy suite (Fig. 1).

Eight patients underwent the endoscopic procedure the 
same day that the in-hospital consult was placed. Nine 
patients underwent their endoscopic procedure the day 
after the initial consult, two within 2–3 days and 5 more 
than 6 days from the date of the initial consult.

The large majority of patients (22/24; 91.7%) underwent 
procedures that involved an endoscopy nurse in the room 
assisting the endoscopist. An endoscopy technician was 
involved in the care of 13/24 patients (54.2%), a GI fel-
low in 8/24 (33.3%), an ICU nurse in 3/24 cases (12.5%), 
and a primary team care member in 1/24 (4.2%). A cer-
tified registered anesthetist (CRNA) or anesthesiologist 
were involved in the care of 12/24 patients (50%) (Fig. 2). 
Data on possible exposure and infection of endoscopy or 

anesthesia personnel during these procedures were not 
collected.

Discussion
In this consecutive sample of almost 2000 patients hos-
pitalized with COVID-19 across a geographically diverse 
network of medical centers in North America, only 1.2% 
of patients underwent endoscopy despite a high preva-
lence of gastrointestinal symptoms and substantial bur-
den of critical and/or prolonged illness. The majority of 
endoscopic procedures were performed for either emer-
gency cases (e.g. ongoing GI bleeding, biliary obstruc-
tion) or for placement of enteral access tubes. Among 
those who did undergo endoscopy, the indications and 
findings were judged more likely to reflect a conse-
quence of overall systemic illness rather than direct viral 
injury. Endoscopy was performed in a range of locations 

Table 2 Endoscopic data

Procedure

Endoscopy, n (%) 18 (75)

Colonoscopy, n (%) 7 (29.2)

ERCP, n (%) 2 (8.3)

Type of sedation, n (%) Conscious 6 (25)

MAC 8 (33.3)

General 10 (41.7)

Reason for endoscopy

 Need for enteral access, n (%) 6 (25)

 Overt Bleeding, n (%) 13 (54.2)

 Anemia without overt bleeding, n (%) 1 (4.2) (OGT placed during EGD as well)

 Biliary decompression, n (%) 2 (8.3)

 Diarrhea, n (%) 1 (4.2)

 Obstruction, n (%) 1 (4.2)

Need for intervention, n (%) GI Bleed 2 (8.3)

Enteral feeding access 6 (25)

Biliary decompression 2 (8.3)

Endoscopic findings

 Endoscopy n = 18, n (%) Enteral tube placement 6 (33.3)

Inflammation/ulcers 10 (55.6)

AVM 1 (5.6)

Varices 1 (5.6)

Normal 1 (5.6) (one for OGT placement)

 Colonoscopy n = 7, n (%) Diverticulosis 2 (8.6)

Hemorrhoids 3 (42.9)

Rectal ulcer 1 (14.3)

Blood without source 1 (14.3)

Normal 1 (14.3)

 ERCP n = 2, n (%) Choledocholithiasis 1 (50)

Biliary Sludge 1 (50)

 Related to COVID, n (%) Yes 2 (8.3)

No 22 (91.7)
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Fig. 1 Procedure location used for endoscopic procedure

Fig. 2 Procedure staffing by staff type
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with variable anesthesia support and staffing. Although 
the sample was small, there did not appear to be sub-
stantively increased procedure or sedation-related risk 
associated with endoscopic intervention in this patient 
population.

While 53% of patients in the overall cohort experienced 
at least one gastrointestinal symptom, most were judged 
to be mild in nature and they were not associated with 
more severe outcomes, suggesting that gastrointestinal 
manifestations are not a principal aspect of this disease in 
terms of human suffering or resource utilization [2]. The 
endoscopic findings in this cohort appear to further this 
observation as only 1 patient was judged by the study per-
sonnel to have mucosal pathology that might reasonably 
be attributed to viral injury rather than systemic illness. 
Objectively, however, 10 cases did identify an erosive 
or inflammatory process in the foregut, some fraction 
of which could conceivably be due to direct viral effect. 
These upper GI tract findings are generally consistent 
with those of prior series from Lombardy and New York 
City, and seem in line with what might be expected in any 
cohort of severely ill patients. In contrast, however, we 
did not observe inflammatory pathology in the colon of 
any patient. While mucosal injury is a hallmark of many 
viral gastroenteridities, our findings, along with those 
of prior series, provide growing reassurance that SARS-
CoV-2 does not appear to behave as a highly invasive and 
injurious pathogen to gastrointestinal mucosa.

We found that only 2 of 13 patients who underwent 
endoscopy for GI bleeding (8.3%; 0.1% of overall cohort) 
required endoscopic hemostatic therapy (one hemo-
static clip placement for duodenal angiodysplasia and 
one esophageal variceal band ligation). Only six cases—
among 878 patients who were admitted to the ICU—were 
required for enteral access and only 2 ERCPs were neces-
sary for biliary obstruction. The majority of cases (17/27, 
63%) were performed for diagnostic purposes and did not 
require an intervention. This low burden of endoscopic 
intervention, in the context of the hypothesized increased 
transmission risk to health care workers involved in the 
endoscopy, suggests that conservative (non-endoscopic) 
management of most COVID-19 patients is reasonable. 
This assertion, however, is tempered by judicious use of 
endoscopy throughout the pandemic, which may have 
led to underestimation of GI pathologies that might 
meaningfully benefit from endoscopic intervention.

In this series, we present data on staffing and location 
of procedures and anesthesia utilization, which have not 
been previously reported. Given the resource limitations 
that have characterized the pandemic, we observed that 
skeleton teams were included in most procedures; typi-
cally, only the endoscopist and the GI nurse, with a GI 
technician involved in approximately half of cases. A GI 

fellow was involved in a minority of cases, in line with 
previously reported studies of decreased endoscopic 
experience of GI fellows during the COVID-19 pandemic 
[11]. Furthermore, we observed that significant num-
ber of procedures were performed in the ICU or endos-
copy unit. Early in the pandemic, most institutions did 
not mandate endoscopy in a negative pressure room or 
specialized COVID suite. We also observed that 50% of 
cases were performed with anesthesiology support. Some 
studies suggest a higher risk of aspiration events associ-
ated with deep sedation (0.22% with anesthesia services 
undergoing colonoscopy vs 0.16% without anesthesia ser-
vices undergoing colonoscopy) [12, 13], which may be an 
important consideration in patients with COVID-19 who 
often experience respiratory compromise and mental sta-
tus changes. However, within the limitation of our small 
sample, we did not observe a substantial difference in 
adverse events according to form of sedation in our very 
ill subgroup of patients.

The limitations of this study have been reported pre-
viously [2] and include its retrospective design and reli-
ance on medical records review rather than direct patient 
interviews. Additionally, because it was conducted in 
North America, the results may be less generalizable to 
other geographic locations with more limited resources. 
For this particular secondary analysis, the major limi-
tation is the small sample of patients who underwent 
endoscopy. This was likely due to the higher threshold 
adopted for endoscopy during the pandemic and the rela-
tively mild nature of GI manifestations that did not war-
rant endoscopic evaluation. However, the well-defined 
and systematic sampling frame in this study is unique and 
critical to accurately estimating the burden of endoscopic 
utilization in this patient population. These findings may 
help inform endoscopic research allocation in the event 
of ongoing or future regional surges. Furthermore, the 
size of the overall cohort, the rigorous approach to data 
collection and verification, and the broad distribution of 
sites in the study network, all increase the precision of 
our findings relative to prior studies exploring this topic. 
Additionally, we were unable to compare our COVID 
positive patients to COVID negative controls. Lastly, 
the lack of histologic and microbiologic analysis likely 
causes us to miss the histologic disease that may very well 
be caused by virologic injury as our focus was on endo-
scopic findings.

Conclusions
In sum, we observed that only 24 of 1992 patients hos-
pitalized with COVID-19 underwent endoscopy and 
only 10 of these required a clinically meaningful inter-
vention for either bleeding [2], enteral access [6], and 
biliary obstruction [2]. The majority of endoscopic 
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findings were judged to be related to critical and/or 
prolonged illness rather than direct viral injury. Vari-
able procedure locations, staffing, and anesthesia utili-
zation were observed.

Abbreviations
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; GI: Gastrointes-
tinal; US: United States; BMI: Body Mass Index; ERCP: Endoscopic retrograde 
cholangiopancreatography; OGT: Orogastric tube; ICU: Intensive care unit; 
CRNA: Certified registered Nurse Anesthetist.

Acknowledgements
North American Alliance for the Study of Digestive Manifestations of Covid-19 
Authors: B. Joseph Elmunzer, Rebecca L. Spitzer, Lydia D. Foster, Ambreen 
A. Merchant, Eric F. Howard, Vaishali A. Patel, Mary K. West, Emad Qayad, Rose-
mary Nustas, Ali Zakaria, Marc S. Piper, Jason R. Taylor, Lujain Jaza, Nau-
zer Forbes, Millie Chau, Luis F. Lara, Georgios I. Papachristou, Michael 
L. Volk, Liam G. Hilson, Selena Zhou, Vladimir M. Kushnir, Alexandria 
M. Lenyo, Caroline G. McLeod, Sunil Amin, Gabriela N. Kuftinec, Dhi-
raj Yadav, Charlie Fox, Jennifer M. Kolb, Swati Pawa, Rishi Pawa, Andrew Cana-
kis, Christopher Huang, Laith H. Jamil, Andrew M. Aneese, Benita 
K. Glamour, Zachary L. Smith, Katherine A. Hanley, Jordan Wood, Harsh 
K. Patel, Janak N. Shah, Emil Agarunov, Amrita Sethi, Evan L. Fogel, Gail McN
ulty, Abdul Haseeb, Judy A. Trieu, Rebekah E. Dixon, Jeong Yun Yang, Robin 
B. Mendelsohn, Delia Calo, Olga C. Aroniadis, Joseph F. LaComb, James 
M. Scheiman, Bryan G. Sauer, Duyen T. Dang, Cyrus R. Piraka, Eric 
D. Shah, Heiko Pohl, William M. Tierney, Stephanie Mitchell, Ashwinee Con-
don, Adrienne Lenhart, Kulwinder S. Dua, Vikram S. Kanagala, Ayesha Kam
al, Vikesh K. Singh, Maria Ines Pinto-Sanchez, Joy M. Hutchinson, Richard 
S. Kwon, Sheryl J. Korsnes, Harminder Singh, Zahra Solati, Amar R. Desh-
pande, Don C. Rockey, Teldon B. Alford, Valerie Durkalski, Field F. Willing-
ham, Patrick S. Yachimski, Darwin L. Conw 
ell, Evan Mosier, Mohamed Azab, Anish Patel, James Buxbaum, Sac
hin Wani, Amitabh Chak, Amy E. Hosmer, Rajesh N. Keswani, C hri sto 
pher J. DiMaio, Michael S. Bronze, Raman Muthusamy, Marcia I. Canto, V. 
Mihajlo Gjeorgjievski, Zaid Imam, Fadi Odish, Ahmed I. Edhi, Molly Oro-
sey, Abhinav Tiwari, Soumil Patwardhan, Nicholas G. Brown, Anish 
A. Patel, Collins O. Ordiah, Ian P. Sloan, Lilian Cruz, Casey L. Koza, Uchechi Oka-
for, Thomas Hollander, Nancy Furey, Olga Reykhart, Natalia H. Zbib, John 
A. Damianos, James Esteban, Nick Hajidiacos, Melissa Saul, Melanie Mays, Gul-
sum Anderson, Kelley Wood, Laura Mathews, Galina Diakova, Molly Caiss-
e, Lauren Wakefield, Haley Nitchie

Authors’ contributions
GK: acquisition of data, analysis and interpretation of data, drafting of the 
manuscript, statistical analysis. BJE: study concept and design, acquisition of 
data, analysis and interpretation of data, critical revision of the manuscript for 
important intellectual content, study supervision. SA: acquisition of data, anal-
ysis and interpretation of data, critical revision of the manuscript for important 
intellectual content. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Institutional review board approval was obtained at each center prior to 
patient identification and data collection. Initial approval was obtained 
from the Medical University of South Carolina Institutional Review Board 
(Pro00098652).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Division of Digestive and Liver Diseases, University of Miami Miller School 
of Medicine, Miami, FL, USA. 2 Division of Gastroenterology and Hepatol-
ogy, Medical University of South Carolina, Charleston, SC, USA. 3 Department 
of Medicine, Division of Gastroenterology, University of Miami, Leonard M. 
Miller School of Medicine, 1120 NW 14th Street, Clinical Research Building, 
Suite 1116, Miami, Fl 33136, USA. 

Received: 2 March 2021   Accepted: 20 April 2021

References
 1. Johns Hopkins Coronavirus Resource Center. Accessed September 1, 

2020.
 2. Elmunzer BJ, Spitzer RL, Foster LD, Merchant AA, Howard EF, Patel VA et al. 

Digestive Manifestations in Patient Hospitalized with COVID-19. Clinical 
Gastroenterology and Hepatology 2020; in press.

 3. Holshue ML, DeBolt C, Lindquist S, Lofy KH, Wiesman J, Bruce H, et al. 
First case of 2019 novel coronavirus in the United States. N Engl J Med. 
2020;382:929–36.

 4. Pan L, Mu M, Yan P, Sun Y, Wang R, Yan J, et al. Clinical characteristics 
of COVID-19 patients with digestive symptoms in Hubei, China: a 
descriptive, cross-sectional multicenter study. Am J Gastroenterol. 
2020;115:766–73.

 5. Zhang X, Tang C, Tian D, Hou X, Yang Y. Management of Digestive 
Disorders and Procedures Associated with COVID-19. Am J Gastroenterol. 
2020;115:1153–5.

 6. Carvalho A, Alqusairi R, Adams A, et al. SARS-CoV-2 Gastrointestinal infec-
tion causing hemorrhagic colitis: implications for detection and transmis-
sion of COVID-19 disease. Am J Gastroenterol. 2020;115:942–6.

 7. Lin L, Jiang X, Zhang Z, et al. Gastrointestinal symptoms of 95 cases with 
SARS-CoV-2 infection. Gut. 2020;69:997–1001.

 8. Massironi S, Vigano C, Dioscoridi L, Filippi E, Pagliarulo M, Manfredi G, et al. 
Endoscopic findings in patients infected with 2019 novel coronavirus in 
lombardy. Italy Clinical Gastroenterol and Hepatol. 2020;18:2375–7.

 9. Blackett JW, Kumta NA, Dixon RE, Davis Y, Nagula S, DiMaio CJ et al. Char-
acteristics and Outcomes of Patients undergoing Endoscopy during the 
COVID-19 Pandemic: A Multicenter Study from New York City. Dig Dis Sci. 
2020;1–10.

 10. Martin TA, Wan DW, Hajifathalian K, Tewani S, Shah SL, Mehta A, et al. 
Gastrointestinal bleeding in patients with coronavirus disease 2019: a 
Matched Case-Control Study. Am J Gastroenterol. 2020. https:// doi. org/ 
10. 14309/ ajg. 00000 00000 000805.

 11. Pawlak KM, Kral J, Khan R, Amin S, Bilal M, Lui RN, et al. Impact of COVID-
19 on endoscopy trainees: an international survey. Gastrointest Endosc. 
2020;92(4):925–35.

 12. Goudra B, Nuzat A, Singh PM, Borle A, Carlin A, Gouda G. Association 
between type of sedation and the adverse events associated with gastro-
intestinal endoscopy: an analysis of 5 years’ data from a Tertiay Center in 
the USA. Clin Endosc. 2017;50(2):161–9.

 13. Cooper GS, Kou TD, Rex DK. Complications following colonoscopy with 
anesthesia assistance: a population-based analysis. JAMA Intern Med. 
2013;173:551–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.14309/ajg.0000000000000805
https://doi.org/10.14309/ajg.0000000000000805

	The role of endoscopy and findings in COVID-19 patients, an early North American Cohort
	Abstract 
	Background and aims: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Materials and methods
	Results
	Patients
	Procedure type, indications, and findings
	Anesthesia type, procedure location, timing and staffing

	Discussion
	Conclusions
	Acknowledgements
	References




