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Abstract (211 words) 

 

The coronavirus disease 2019 (COVID-19), caused by the Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2), is still wreaking havoc in many parts of the world 

and poses a great burden to healthcare systems worldwide. Mitigation and suppression 

strategies have been implemented globally but the disease has proven to be difficult to 

contain. Initially many elective gastrointestinal (GI) endoscopies were cancelled to reduce 

the risk of infection and conserve personal protective equipment (PPE), but many endoscopy 

units are now faced with the dilemma of resuming endoscopy service during the pandemic 

as indefinitely postponing diagnostic procedures may lead to a delay in the diagnosis and 

treatment of malignancies. Further concerns are surfacing as COVID-19 is now known to 

affect the GI tract and may potentially be spread via the fecal-oral route. Until more effective 

drugs and vaccines are available, it is unlikely that the pandemic will wind down in the near 

future. Maintaining a balance between protecting healthcare workers (HCWs) and patients 

from being infected on the one hand and providing timely and effective clinical care on the 

other will become increasingly important as the pandemic persists. In this narrative review, 

the risk of COVID-19 infection for HCWs and patients undergoing endoscopy, and 

recommendations on maintaining safe, high-quality endoscopy practice will be discussed. 

 

Keywords: SARS-CoV-2; reorganization; infection prevention and control; personal 

protective equipment  

 

 

Introduction (main text 3133 + references 2454 = 5587) 

Since being declared a global pandemic by the World Health Organization (WHO) in March 

2020, COVID-19 has infected more than 35 million individuals and caused more than one 

million deaths as of 6 October 2020 1. The virus is highly contagious 2 and spreads via 

respiratory droplets and direct contact, with recent studies even suggesting the potential for 

airborne spread in some circumstances 3,4. In addition, though primarily considered as a 

respiratory disease, it is now well known that COVID-19 can affect various organ systems 

including the digestive system 5. In a systematic review and meta-analysis, 17.6% 6 of 

patients with COVID-19 were found to have GI symptoms such as diarrhea, poor appetite, 

nausea, vomiting and abdominal pain. This may have prognostic implications as well as 

patients with diarrhea were more likely to have cytokine storms and develop multi‐ organ 

damage 7. Given that studies have identified SARS‐ CoV‐ 2 RNA in rectal swabs and stool 

specimens of COVID‐ 19 patients even after the clearance of the virus from the upper 

respiratory tract 8, mounting evidence suggests that there is a potential for fecal-oral 

transmission 9,10 which poses as a considerable hazard to endoscopists.  

 

Initially many elective GI endoscopies were cancelled to reduce the risk of infection and 

conserve personal protective equipment (PPE) in line with international consensus 

statements and guidelines 11–14. Only urgent, life-saving procedures or time sensitive 

procedures such as those performed in cancer patients were continued. Reports from 

around the globe have shown drastic reductions in endoscopy volumes due to COVID-19 15–

17. However, many endoscopy units are now faced with the dilemma that indefinitely 

postponing diagnostic procedures may lead to a delay in the diagnosis and treatment of 

advanced pre-malignant lesions 18 and malignancies 19. A modelling study from England 

suggests that the COVID-19 pandemic may lead to an increase of 16% and 6% of colorectal 

                  



cancer and esophageal cancer deaths within five years respectively, due to delays in 

diagnosis 20. Maintaining a suitable balance between protecting healthcare workers (HCWs) 

and patients on the one hand, and providing a timely and effective clinical service on the 

other will become increasingly important as the pandemic persists (figure 1). Modelling 

studies project that COVID-19 related social distancing may need to be kept in place till 2022 
21 suggesting that we are in this for the long haul. In this narrative review, the risk of COVID-

19 infection for HCWs and patients during endoscopy, and recommendations on maintaining 

safe, high-quality endoscopy practice will be discussed. 

 

Risk of COVID-19 for patients and healthcare workers undergoing endoscopy 

 

In a survey from Northern Italy, Repici et al. conducted a telephone survey at two weeks 

follow up after endoscopy and found that only one out of 802 patients that responded turned 

out to be COVID-19 positive 22. Reassuringly, the SCOTS (Symptoms, infectious Contacts, 

Occupational risk, Travel risk, Shielding status) project group also reported similar results 

with no patients developing COVID-19 after endoscopy during the recovery phase of the 

pandemic at 7 and 14 days telephone follow-up 23 where a COVID-minimized pathway was 

instituted 24. The SCOTS criteria are now recommended in British Society of 

Gastroenterology (BSG) guidance. 

 

With regard to HCWs, a recent proof of concept study utilizing laser particle counters 

showed that esophago-gastro-duodenoscopy (EGD) was associated with increased levels of 

aerosol-sized particles 25, providing evidence to support the prevailing consensus that upper 

endoscopy is an aerosol generating procedure (AGP) 26–28. Whether colonoscopy is also an 

AGP is still debated but the American Gastroenterological Association (AGA) extends their 

recommendations to lower GI procedures as well 13. The previously mentioned study from 

Northern Italy also surveyed hospitals and found that only 4.3% of HCWs tested positive for 

COVID-19 22. Despite this, our guard should not be let down as the risk of COVID-19 to 

frontline staff is still substantial. A large, prospective cohort study utilizing self-reported data 

from a smartphone application estimated that frontline HCWs have a ten-fold increased risk 

of contracting the virus when compared to the general populace and that having inadequate 

access to, reusing, and exposure to positive COVID-19 patients with or without adequate 

PPE all increased the risk of contracting the virus 29. 

 

Taken together, emerging evidence suggests that GI endoscopy appears to be relatively 

safe for patients and HCWs if strict infection prevention and control measures are taken. 

 

Safe endoscopy practices 

 

Several guidelines and expert advice on performing endoscopy during COVID-19 have been 

published 11–14,30–33. To ensure that endoscopy is safe for both patients and HCWs, 

operational reorganization of endoscopy units is necessary during the pandemic 34 (figure 2). 

 

General measures 

 

Modifications to the endoscopy unit 

The establishment of clearly segregated clean and contaminated zones for both waiting 

areas and recovery rooms, designated one-way flows for equipment and patients, and 

                  



separate gown-up and gown-down areas are necessary to minimize cross-contamination. 

Refuse bins should be lidded for the disposal of used PPE 11. Checkpoints should be 

established at the entrances of endoscopy units for the screening and triage of patients 32. In 

addition, designated toileting facilities should be provided for suspected or confirmed cases. 

Hygiene measures after toileting such as closing the lid before flushing to reduce bioaerosol 

formation 35 and handwashing must be emphasized. 

 

Stocktake of essential supplies 

The pandemic has led to global supply chain disruptions worldwide with limited PPE stocks 

expected for the foreseeable future 36. Maintaining adequate PPE levels is essential to 

protect both patients and HCWs. A stocktake of current levels of PPE 37, and establishing 

the anticipated supply and usage rates are essential when discussing with hospital 

administrators to plan ahead for endoscopy service provision. 

 

Postpone endoscopy for patients with non-urgent indications 

There has been a broad consensus for the policy of deferring non-urgent, elective cases to 

decrease the patient load of hospitals, reduce the risk of cross-infection, minimize potential 

exposure for HCWs and allow redeployment of manpower for essential COVID-19 related 

services 11. Essentially, all endoscopies except those done for potentially life-threatening 

conditions such as gastrointestinal bleeding, acute cholangitis, biliary pancreatitis and 

foreign body retrieval, together with selected cancer patients with time-sensitive indications 

should be postponed at the peak of the outbreak 11. The rationale and finalized lists of 

prioritized procedures is beyond the discussion of this review. Differing recommendations 

with regard to screening colonoscopy in fecal immunochemical test (FIT) positive patients 
12,13,38  and patients requiring variceal screening 39–42 are a testament that this decision 

process in real-world settings is complex, and that a certain degree of discretion should be 

allowed for endoscopists when making such decisions. Some experts opine that FIT during 

COVID-19 could be used as a triage tool to guide timing and help prioritize investigations 

due to limited capacity, but at the end of the day these triage tests cannot entirely replace 

confirmatory tests such as colonoscopy 43. The European Society of Gastrointestinal 

Endoscopy/European Society of Gastroenterology and Endoscopy Nurses and Associates 

(ESGE/ESGENA) guidance advocates to include an evaluation of gastrointestinal disease‐

related morbidity/mortality for elective cases as well 12. It is advisable that units 

systematically keep track of all patients that had procedures deferred and prioritize access to 

regular endoscopic services once this is resumed 44. 

 

Alternative investigations 

In appropriate clinical scenarios, alternative investigations such as computed tomography 

(CT) colonography or colon capsule endoscopy may be considered. The procedural profile 

of CT colonography may be advantageous during the COVID-19 pandemic as this modality 

favors social distancing and preserves healthcare supplies such as PPE 45. As for colon 

capsule endoscopy, it is emerging as a safe and innovative alternative for investigating the 

colon and can also serve as an effective triage test. The procedure can be carried out by 

one HCW only minimizing the risk of exposure and the capsule itself is disposable. An 

additional benefit for capsule endoscopy is that it can be carried out in the community 46.  

 

 

Communication 

                  



Regular communication between frontline HCWs, endoscopy leadership and hospital 

administrators is required so that views from all stakeholders are taken into account. A 

regular daily huddle with endoscopy leadership has been advocated to review policies 

regularly and make changes rapidly given the fluid situation 47.  

 

Staff health and well being 

Personal hygiene measures such as frequent handwashing, keeping hair short and facial 

hair clean-shaven, wearing facemasks 48,49 using hospital-issued scrubs, wearing dedicated 

endoscopy shoes 37, taking a shower before leaving and using eye protection 49 should be 

enforced.  

 

Physical and social distancing 49,50 measures are also important. Examples include changing 

all meetings to virtual platforms, using designated chairs, computers, and phones for work 51, 

and only allowing uni-directional sitting arrangements for staff in lounge/canteens to 

minimize infection from face-to-face interactions 37, and maintaining travel restrictions 52. 

  

In addition, HCWs are under immense physical and psychological stress during this 

pandemic and their well being needs to be addressed. Maintaining a healthy lifestyle is 

essential to tackle these issues. Emotional and psychological tools should also be made 

easily accessible for HCWs and spouses 11. 

 

Staff cohorting  

A dedicated clinical team to take care of confirmed or potentially infectious patients, and 

other teams to help manage lower risk patients and provide support should be considered if 

there is sufficient manpower 11.  

 

 

Screening for COVID-19 

 

Symptomatology  and FTOCC 

All patients entering the endoscopy unit should be screened for COVID-19. This should 

include a mandatory questionnaire for respiratory symptoms such as cough, runny nose, 

and/or shortness of breath; and also gastrointestinal symptoms such as nausea, vomiting 

and diarrhea as these may be the only symptoms present in some cases 53. This should be 

coupled together with questionnaires on fever, travel history, occupation, contact, and 

clustering (FTOCC). Some experts also recommend including screening questions on 

alterations of taste 54 and smell 55,56. Endoscopy will only proceed for patients who screen 

negative unless for life-threatening indications. 

 

Polymerase chain reaction testing 

The most widely advocated method of pre-endoscopy testing for COVID-19 is by reverse 

transcriptase-polymerase chain reaction (RT-PCR) 24,57–59. An economic analysis has shown 

that performing nucleic acid amplification tests (NAAT) for SARS-CoV-2 on all patients is an 

effective strategy, though this is subject to the availability of local resources 60. Recently, 

recommendations from the AGA suggest that a pre-testing strategy will likely work best for 

regions with intermediate prevalence of asymptomatic carriers (0.5 - 2%) 61 . Real world data 

from the United Kingdom during the recovery phase of the pandemic found that only 0.11% 

                  



of asymptomatic patients tested positive for SARS-CoV-2 on nasopharyngeal swab testing 

pre-endoscopy  23. 

 

Serology 

Some authors have recommended testing for immunoglobulins against SARS-CoV-2 62 as a 

screening test. However, this strategy may only indicate a past infection and has no role in 

diagnosing active COVID-19 in asymptomatic individuals prior to endoscopy 61. 

 

Computed tomography of the chest 

Chest CT has also been suggested as a potential screening strategy where it was widely 

utilized by centers in China 63,64. It is thought that CT findings may precede a positive RT-

PCR SARS-CoV-2 test 65, though later studies showed that almost 18% of non-severe 

COVID-19 patients displayed no radiographic or CT abnormality limiting its usefulness 66. In 

Mainland China, a negative chest CT together with a negative NAAT for SARS-CoV-2 are 

usually required prior to proceeding with endoscopy to improve safety for both patients and 

healthcare staff during the COVID-19 pandemic. However, this strategy may be difficult to be 

implemented more widely due to issues relating to generalizability, accessibility and cost 11. 

 

Point-of-care testing 

The rationale behind point-of-care testing is that these rapid and easy-to-use devices can 

provide COVID-19 testing outside of laboratory settings using various techniques and allow 

for a more accurate risk stratification 51. However, despite some promising results many of 

these tests have yet to be validated. At present, the WHO advises that these should only be 

used in research settings until further evidence is made available 67. 

 

Pre-endoscopy 

 

Patient preparation 

All patients planning for endoscopy will be required to wear surgical masks, perform hand 

hygiene with alcohol‐ based hand rub, and/or wear gloves. Close communication with wards 

should be encouraged to restrict the number of patients in the waiting areas at any given 

time to avoid overcrowding and minimize waiting times 11. While waiting, patients should be 

spaced apart to avoid close contact in the endoscopy unit with a distance of at least 1 to 1.8 

meters 37,49,68.  

 

“No Visiting” policy 

A strict no visiting policy should be enforced to minimize the risk of cross‐ infection 12,69. In 

case of exceptional circumstances such as on compassionate grounds, need of specific 

assistance or translational services, the same risk assessment for patients should be applied 

to the caregivers.  

 

Endoscopy 

Personal protective equipment 

Patients who have suspected or confirmed COVID-19 should have endoscopy performed in 

negative pressure facilities where available 11. HCWs involved in this setting must wear the 

highest level of PPE available including N95 respirators or equivalent, water resistant gowns, 

hair nets and face shields/goggles. The practice of double gloving has also been 

recommended by the AGA 13. Faced with limited availability of respirators, the 

                  



ESGE/ESGENA suggests that extended use of N95 for up to 4 hours is acceptable 12. The 

Centers for Disease Control and Prevention has also issued recommendations allowing for 

extended use and limited re-use of respirators 70. These practices should be avoided if PPE 

stocks are sufficient as reusing N95 respirators has been shown to increase the risk of 

contracting the virus, though these findings were before disinfection protocols were widely 

available 29. Some experts also suggest that if comprehensive screening strategies are in 

place, this will allow lower levels of PPE to be worn for lower-risk procedures and increase 

room throughput for endoscopy, while conserving PPE and maintaining patient and staff 

safety 59. 

 

In addition, HCWs should have a respirator fit test for N95 respirators or equivalent 

equipment performed if this was not done recently, or if significant changes in facial contour 

or fluctuations of body weight have occurred 71. All HCWs must also receive training and 

education related to the use of PPE to minimize the infection risk during donning and doffing 
72. 

 

Limit healthcare worker numbers and contact 

The number of HCWs involved for endoscopic procedures should be limited to the absolute 

minimum required for patient care and safety 73. Endoscopy should be performed by 

independent endoscopists with all on‐ hands training suspended. Unsurprisingly these 

restrictions will have tangible effects on training with an international online survey by 

Pawlak et al. showing that COVID-19 has led to high rates of anxiety and burnout among 

endoscopy trainees worldwide 74 . Specific measures by training programs to address this 

will be needed as the pandemic continues. 

 

HCWs involved in endoscopy should also stay in the endoscopy room and avoid 

encountering other staff. Communication can be facilitated by radio devices 11. Other staff in 

the clean area can help complete the procedure report to avoid contamination and conserve 

PPE 37. 

 

Procedural modifications 

Some experts have advised against the use of local anesthetic sprays due to their potential 

to generate aerosols 33. Adequate sedation is also important to minimize patient discomfort 

and retching during the procedure 11. Use of a dental sucker in the oral cavity for continuous 

suction during upper endoscopy was shown to significantly decrease the particle counts of 

all sizes including aerosols and may be a useful adjunct 25. 

 

Post-endoscopy 

 

Recovery 

Designated recovery rooms to separate suspected and/or confirmed COVID‐ 19 patients 

and other patients is needed to minimize the risk of cross‐ infection 11. 

 

Early reversal of sedation in suspected or confirmed COVID‐ 19 should be considered to 

avoid prolonged sedative effects and respiratory failure, which may require high flow oxygen 

therapy and in more serious circumstances resuscitation as these are known AGPs 75. 

 

                  



Specific cardiopulmonary resuscitation care pathways tailored for patients with suspected or 

confirmed COVID‐ 19 need to be implemented with sufficient training and drilling provided 

for frontline HCWs. The guidance promulgated by the Resuscitation Council of the United 

Kingdom requires staff to wear PPE that protects against AGPs during resuscitation, restrict 

the number of HCWs present, avoid clinical examinations that require placing ears and 

cheeks close to the patient's mouth, avoid mouth‐ to‐ mouth ventilation, start compression‐

only cardiopulmonary resuscitation, with early airway interventions to be performed only by 

experienced staff such as anesthetists 76. 

 

Environmental decontamination 

There is a risk of fomite transmission as viable SARS‐ CoV‐ 2 has been shown to be 

present on plastic and stainless steel surfaces for up to 3 days 77. Standard disinfection 

measures using hydrogen peroxide 78, alcohol- and chlorine‐ based chemicals are reported 

to be effective 79.  Disinfection should be performed after each case especially for surfaces 

frequently in contact with patients such as bed rails, bedside tables, furniture, and the floor 
69. At the end of each endoscopy list, or if gross contamination has occurred, an in‐ depth 

cleansing process followed by disinfection is required 11. In addition, ultraviolet irradiation 

and ozone treatment may potentially have a role to clean and sterilise the air, endoscopic 

equipment, tables and environs of endoscopy units 80. 

 

Scope disinfection 

Reprocessing of endoscopes and accessories should be performed according to existing 

guidelines 81,82. Studies have shown that SARS-CoV-2 is readily inactivated by commonly 

used disinfectants suggesting that current reprocessing protocols should be sufficient to 

prevent COVID-19 infection 78. When HCWs handle equipment for a suspected or confirmed 

COVID-19 patient further precautions such as using N95 or equivalent respirators should be 

strongly considered 12.  

 

Waste management 

Medical waste from suspected or confirmed COVID‐ 19 patients or high risk cases should 

be packaged appropriately. Some experts advocate using double medical waste bags clearly 

marked as COVID-19 waste 31. These should be handled with care and disposed according 

to the relevant local regulations 12. 

 

Follow‐ up 

If manpower allows, contacting patients by phone for a follow-up at day 7 and 14 to inquire if 

they have developed any COVID-19 related symptoms or have been diagnosed to have 

COVID-19 can help with contact tracing and minimize the risk of nosocomial outbreaks 12,69.  

 

Conclusion 

 

In contrast to the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003 which was 

contained within 8 months 83, the COVID-19 pandemic is exhibiting a vastly different 

epidemic trajectory. Despite encouraging studies showing that some drugs such as  

interferon-based combination therapy 84, remdesivir 85,86 and steroids 87 may be effective 

against SARS-CoV-2, the future will likely depend on the development of safe and effective 

vaccines 88–90. In the meantime, strict adherence to personal hygiene measures and social 

                  



distancing will be of utmost importance. As COVID-19 rages on further issues relating to 

complacency 38 and response fatigue 91 will also need to be addressed. 

 

The safety of endoscopy for both patients and healthcare workers is paramount as 

endoscopy units adapt to the ongoing outbreak and start resuming regular service 92. 

Stringent measures taken before, during and after endoscopy can hopefully mitigate the risk 

of infection. The silver lining is that this is an opportunity to introduce new care models and 

enhance our preparedness for future pandemics. 
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Figure 1. Deferring non-urgent endoscopy. A balance between benefit and risk 
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Figure 2. Considerations for safe endoscopy 
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