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INTRODUCTION

Since the recognition of an outbreak of the new coronavirus 
called SARS-CoV-2 in Wuhan, China in December 2019,1 the 
infection has spread rapidly, with the World Health Organi-
zation declaring it to be a worldwide pandemic on March 11, 
2020.2 The disease caused by the 2019 coronavirus is com-

monly referred to as coronavirus disease-19 (COVID-19). 
The virus is known to cause flu-like symptoms as fever, cough, 
weakness, and shortness of breath.3,4 Gastrointestinal (GI) 
symptoms such as diarrhea and vomiting were also reported 
in 10%–29% of patients in China, and up to 50% of patients in 
North America.5-7 

Though human-to-human transmission occurs mainly 
through air droplets or direct contact, other pathways such 
as environmental contamination, fecal-oral transmission, 
and fomites were also identified.8,9 As a consequence of these 
transmission pathways, both upper and lower endoscopy are 
considered as high-risk procedures for both the endoscopist 
and the whole endoscopic team. Upper endoscopic proce-
dures such as gastroscopies, endoscopic retrograde cholan-
giopancreatographies (ERCPs), and endoscopic ultrasounds 
(EUSs) expose the performing physician and endoscopy nurse 
to pulmonary and gastric secretions, while lower endoscopy 
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procedures such as colonoscopies and transrectal ultrasounds 
may expose the team to fecal remnants containing unknown 
viral inoculum.10 

Asymptomatic carriers were also shown to be a major 
source of infection, as they may unintentionally spread the 
virus to close contacts.11,12 Thus, there is a major risk of trans-
mission not only in patients who were confirmed to be in-
fected that must undergo endoscopic procedures with careful 
personnel protection, but also in those who are asymptomatic 
or whose results haven’t been confirmed. Notably, infection 
risk in health care personnel was shown to be as high as 8% of 
all infected cases.13 

Therefore, personnel protection and maximal separation 
among staff members during working hours is very important 
—both for personnel safety and to maintain the operational 
functions of the whole GI unit. 

The infection rates rose rapidly among general population 
over the months of February–April 2020, with especially high 
outbreaks being noted in religious ultra-Orthodox Jewish 
communities. Our center, a tertiary referral hospital in the 
center of Israel, serves some cities with the largest religious ul-
tra-Orthodox populations. Endoscopies are performed mainly 
on an ambulatory basis, with approximately 30% of proce-
dures performed for screening purposes. Usually, between 
30%–40% of endoscopic examinations are performed on hos-
pitalized patients.

As a response to the COVID-19 outbreak, specific and dy-
namic regulations were published by the health ministry, with 
growing limitations on civilians’ daily activities. State regula-
tions regarding social distancing were gradually introduced in 
March 2020. In addition, specific recommendations for safe 
endoscopic practice were published.14-16 All these changes ne-
cessitated the rapid adaptation of local practice. 

In the current study, our aim was to review the changes in 
decision-making and work practices in light of national and 
international recommendations, and to assess changes in the 
ambulatory and in-hospital numbers, types of procedures, 
and indications for endoscopies in our endoscopy centers 
as compared to the same time period in the past two years 
(2018–2019). 

MATERIALS AND METHODS

Working procedures were restructured by local hospital 
management according to international and national recom-
mendations.13-17 Accordingly, our protocols were formulated 
and approved by local infectious disease consultants and the 
hospital management. 

Briefly, personnel were divided into two permanent working 
groups, with physical separation between these groups. While 
one group worked in endoscopy room, the other worked in 
the outpatients clinic. 

In order to assess the new policy’s effect on endoscopic 
procedures numbers and distributions, relevant data from 
our computerized database was collected and evaluated. Data 
extraction was performed using the hospital’s specialized 
coded database, which contains a specific code for each en-
doscopic procedure performed. The database is completely 
anonymized. 

Search words included: gastroscopy, colonoscopy, double 
balloon enteroscopy, sigmoidoscopy, EUS, ERCP, percutane-
ous endoscopic gastrostomy (PEG), Esophageal stent inser-
tion, esophageal dilatation, EUS-guided pancreatic pseudocyst 
drainage. 

Additional data extracted contained patient referrals (ambu-
latory versus hospitalized), indications for procedures and the 
total number of endoscopic examinations performed. 

Data was collected for months January- March during the 
years 2018, 2019 and 2020 and a comparison between these 
years was performed. 

Statistical analysis 
All statistical analyses were performed using SPSS statistics 

ver. 25 (IBM Co., Armonk, NY, USA; 2015).
This is a descriptive study. The Chi Square test was used to 

compare the frequencies of different procedures performed 
during the first three months of 2020 and comparable months 
in 2018–2019. Two-sided p-values of less than 0.05 were con-
sidered statistically significant.

RESULTS

Our aims were to continue with routine work as much 
as possible in order to avoid delays in cancer diagnosis and 
management, and to avoid complications in relation to other 
non-malignant diseases such as inflammatory bowel disease 
and cirrhosis, and to maintain the security and health of both 
the personnel and patients. 

Therefore, we divided the personnel into two independent 
groups which were separated physically from each other. Each 
group contained physicians including advanced endoscopists, 
nurses (including those highly skilled in advanced endoscopy), 
and administration personnel. Each group was able to func-
tion separately. All personnel were instructed not to arrive at 
work if they showed any symptoms of upper respiratory tract 
infection or fever. Furthermore, a daily health declaration form 
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was filled by each stuff member, stating that they were healthy, 
asymptomatic, and that none of their household members had 
any symptoms. 

For the purpose of patients’ care in the outpatient clinic, the 
option of using telemedicine was offered individually to each 
patient. 

Using telemedicine, the option to work from home was also 
applicable, and some staff members such as dietitians and psy-
chologists could stay at home and still support the patients. 

Special attention was given to personnel with high risk 
factors. Personnel above the age of 67 (the age of legal retire-
ment) were given the option to stop working; one nurse chose 
that option while a senior physician chose to stop performing 
endoscopic procedures and to conduct their outpatient clinic 
from home via telemedicine. An advanced endoscopist who 
was more than 67 years old chose to continue performing en-
doscopic procedures. Staff members between 60–67 continued 
to work routinely. 

Personnel protective equipment (PPE) was used according 
to local instructions and availability. At first, due to a shortage 
of highly protective masks (N95), endoscopic procedures were 
performed using surgical masks and a protective single use 
face shield. Single-use gowns and gloves were also used, just 
as they were in common practice. N95 masks were used when 
these became available. All other staff members used a surgi-
cal mask (one per day). In the beginning of April, the hospital 
received a donation of face shields made using 3D printers, 
increasing the protection of the staff. 

Endoscopic training was not performed during these 
months. Academic consultations and literature reviews were 
performed using long-distance digital platforms such as the 
Zoom application). 

Along with the rearrangement of personnel, changes were 
made to endoscopy procedures. First, all screening procedures 
were re-scheduled for later dates. All patients scheduled for 
elective procedures due to other indications were contacted by 
phone. Several of them chose not to go to the hospital and to 
reschedule their procedure to a later date. Patients who con-
firmed their arrival were rescheduled such that there were lon-
ger intervals in between the arrival of patients in order to avoid 
crowding in the endoscopy area. All symptomatic patients 40 
years old or older were given the option to arrive as planned. 
Procedures for patients younger than 40 were rescheduled 
unless their symptoms were suggestive of malignant disease or 
benign disease necessitating immediate therapy, such as rectal 
bleeding, excessive weight loss, change in bowel habits, abnor-
mal imaging, and severe abdominal pain.

No accompanying persons were allowed to enter the en-
doscopy unit. Patients were triaged according to their risk of 

infection with COVID-19. Patients from high-risk areas were 
instructed to undergo a COVID-19 polymerase chain reaction 
test 24 hours before arrival. All patients were instructed to 
wear masks upon arrival, and underwent temperature mea-
surement at the entrance to the hospital. Patients with a body 
temperature of 38°C or more were not allowed into the hospi-
tal building. 

The hospital policy regarding hospitalized patients did not 
change, and endoscopic procedures were performed as per 
indication. All patients suspected of COVID-19 infection were 
repeatedly tested for the presence of SARS-CoV-2 ribonucleic 
acid through an oropharyngeal swab test, as per the hospital’s 
regulations. Patients infected with COVID-19 were isolated in 
special units, and endoscopic examinations were performed 
in those units using dedicated endoscopic equipment by an 
endoscopist and the assisting nurse who both wore complete 
PPE. 

Endoscopy rooms were cleaned and disinfected after their 
use by each patient. This necessitated longer breaks between 
examinations. Endoscopes were cleaned as usual. One ded-
icated endoscopy unit was left at the specialized COVID-19 
intensive care unit, and specifically served patients confined in 
this unit. 

The effects of local state regulations, which began being 
published gradually in March 2020, and the hospital’s current 
policy on the total number of endoscopic procedures per-
formed during the COVID-19 outbreak can be seen when 
comparing the numbers from January–March 2020 to the 
total number of procedures done in the same months in the 
years 2018–2019. 

Fig. 1. shows the total number of endoscopic examinations 
performed and patient referrals (ambulatory versus hospital-
ized) during the period of January–March 2020 compared to 
the same months in 2018 and 2019. While the total numbers 
did not differ significantly in January and February, the total 
number of endoscopic examinations performed in March 
2020 reduced by 44% as compared to previous years. Mean-
while, for hospitalized patients, the number of endoscopic ex-
aminations performed reduced by 42%–55% (333 compared 
to 527 and 745 on 2018 and 2019, respectively), while those 
of ambulatory patients reduced by 39%–44% (924 compared 
to 1,514 and 1,638 on 2018 and 2019, respectively). The ratio 
of hospitalized/ambulatory examinations was 0.36 in March 
2020, which did not change significantly from the ratio during 
previous months, which varied between 0.33–0.49.

Fig. 2. shows the types of procedures performed during 
the months of January–March 2020 as compared to those 
performed during the same months in 2018 and 2019. While 
the number of procedures during January–February 2020 did 
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Fig. 1. Total number of endoscopic procedures performed from January–March (2018–2020).
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Fig. 2. Total number of endoscopic procedures performed from January–
March (2018–2020). (A) Total number of gastroscopies performed from 
January–March (2018–2020). (B) Total number of lower endoscopy 
procedures performed from January–March (2018–2020). (C) Total number 
of advanced procedures performed from January–March (2018–2020). 
ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic 
ultrasound; PEG, percutaneous endoscopic gastrostomy.
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not differ much from that of previous years, gastroscopy ex-
aminations in March 2020 reduced by 39% (395 as compared 
to 643 and 641 in 2018 and 2019) (p=0.02) (Fig. 2A), while 
the frequency of lower endoscopy procedures (colonoscopy 
and sigmoidoscopy) were reduced by 52%–57% in 2020 (464 

as compared to 955 and 1,058 on 2018 and 2019, respectively 
(p<0.0001) (Fig. 2B).

The most common advanced endoscopic procedures per-
formed at this center are EUS, ERCP, and PEG. Other proce-
dures are performed less frequently (less than 10 per month), 
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thus, these were excluded from analysis. As shown in Fig. 2C, 
the frequencies of EUS and ERCP did not differ much from 
previous years, whereas the frequency of PEG procedures 
showed a very mild reduction on March 2020 compared to 
previous years (15 procedures done as compared to 20 and 21 
on 2018 and 2019, respectively).

The indications for upper and lower endoscopy changed 
as well in March 2020. The list of indications for the exam-
inations performed during March 2020 and their frequencies 
as compared to those performed during February 2020 as 
reference are shown in Table 1 for gastroscopy and Table 2 
for colonoscopy. Similar indications seen in previous months 
were not shown in the tables. The indications for advanced 
endoscopic procedures did not change from previous years or 
months, thus these were not shown in a table. Furthermore, all 
ERCP and PEG examinations were performed for therapeutic 
purposes. EUS examinations were usually performed for the 
advanced evaluation of previously diagnosed lesions. 

DISCUSSION

The global COVID-19 outbreak exposed health care sys-
tems worldwide to many significant challenges. Along with the 
obvious and recognized challenge of simultaneously treating 
multiple difficult patients, many of whom need mechanical 

ventilation, the need to protect health care providers in the 
face of the very high infective capacity of the virus became 
one of the most urgent requirements. Data from Italy showed 
up to a 20% infectious rate among healthcare personnel, and 
healthcare providers composed 8% of the total infected popu-
lation.18,19 In Wuhan, China, the source of the virus, healthcare 
workers were three times more likely to be infected than the 
general population.20 Since the recognition of the problem, 
many recommendations and guidelines were published in or-
der to minimize healthcare risks of infection and enhance the 
protection of healthcare workers.18-26 

Specific attention was given to high-risk procedures, in 
which the operating personnel are exposed to the patients’ 
aerosol. All endoscopic procedures involving the upper GI 
(gastroscopy, EUS, ERCP) are therefore considered as high-
risk. Evidence revealing viral excretion in stool and the possi-
bility of fecal-oral viral transmission marked lower endoscopic 
procedures as potentially high-risk procedures as well.8-10 Con-
sidering these risks, several guidelines and recommendations 
for endoscopic practice during COVID-19 outbreak were 
issued,14-17,27,28 and several manuscripts describing local experi-
ences in operating endoscopic units during the viral outbreak 
were published.29

The Chaim Sheba Medical Center is the largest medical cen-
ter in Israel, located in the center of the country, and was the 
first hospital to receive COVID-19 infected patients in Israel. 

Table 2. Indications for Lower Gastrointestinal Endoscopy in March 2020 
Compared to Indications in February 2020 

Indication % of examinations 
March 2020

% of examinations 
February 2020

Rectal bleeding+ 
occult blood loss

17 15

Anemia 8 8

Abnormal imaging 4 2

Change in bowel 
habits

7 10

IBD 10 10

Pain 10 10

Polyp follow up 19 14

Screening+ family 
history of CRC 

15 28

Others 10 3

CRC, colo-rectal cancer; IBD, inflammatory bowel disease.

Table 1. Indications for Gastroscopy in March 2020 Compared to Indications 
during February 2020  

Indication 
% of examinations 

during March
2020

% of examinations 
during February 

2020

Epigastric pain 34 25

Upper GI bleeding 25 10

Anemia 17 14

Dysphagia/foreign body 10 8

Suspected lesion on 
imaging 

9 3

Others (mainly weight 
loss) 

5 12

Dyspepsia - 5

Heartburn - 10

Peptic disease follow-up - 5

Vomiting - 3

Therapeutic - 5

GI, gastrointestinal.
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Overall, there were more than 350 hospitalized COVID-19 pa-
tients in the hospital. Our Gastroenterology department serves 
as a tertiary referral center for some of the most COVID-19 
infected cities in Israel. Furthermore, the endoscopy unit is the 
largest in Israel and serves both hospitalized and ambulatory 
patients. During the current COVID-19 outbreak, we tried 
to focus on two major goals: first, the personnel and patients’ 
safety, and second, maintaining the maximal capacity of rou-
tine work in order to avoid late cancer diagnosis and potential 
complications. Therefore, our working plan included strict 
physical separation between two working groups, donning full 
PPE depending on availability, a deliberate reduction in endo-
scopic procedures performed through postponing screening 
procedures while performing procedures when indicated, and 
using telemedicine when technically feasible. Meanwhile, per-
sonnel protection and distancing seem to be effective, with no 
symptoms of infection among staff members.

As shown in Fig. 1, during March 2020, our total endoscopic 
procedures performed dropped by 44% as compared to March 
2018 and 2019. The reduction in endoscopic examinations oc-
curred similarly in hospitalized and ambulatory patients, and 
the ratio of hospitalized/ambulatory patients was relatively sta-
ble compared to the previous years. These findings first reflect 
the reduction in ambulatory patients; both due to our depart-
ment policy of rescheduling screening procedures and due to 
the patient’s preference to postpone elective examinations, and 
second, the total reduction in hospitalized patients due to the 
hospital’s policy to postpone elective surgeries and the patient’s 
preference to not visit the hospital unless absolutely urgent. 

Data analysis of the frequency of specific types of endoscop-
ic procedures indicates that the highest reduction was approx-
imately 55% in lower endoscopic procedures, while there was 
a milder reduction in gastroscopies (40%), and there was no 
reduction in the frequency of advanced endoscopic proce-
dures (Fig. 2A-C). These finding may be clarified by looking at 
gastroscopy and lower endoscopy indications (Tables 1 and 2). 
As shown in Table 2, the main indication for lower GI endos-
copy in routine scheduling is screening (almost 30% of exam-
inations). In March 2020, as a consequence of our policy, only 
15% of procedures were performed for screening purposes. 
Other indications did not differ significantly. 

Since there is no screening program for gastric cancer in 
Israel (due to the relatively low prevalence), there was no de-
liberate decrease in gastroscopies performed. However, as seen 
in Table 1, patients suffering from mild symptoms as dyspep-
sia or heartburn chose to postpone their examination, while 
patients suffering from more severe symptoms (pain, anemia) 
and patients with urgent indications (bleeding) chose to un-
dergo the examination as scheduled. The amount of advanced 
endoscopic procedures was left unchanged since the indica-

tions for these procedures were highly robust. 
Our study had a few limitations. First, as the COVID-19 

situation is still developing, a long-term evaluation is needed 
in order to assess our policies’ effectivity. Furthermore, due to 
the paucity of COVID-19 diagnostic tests (tests are only per-
formed when there are symptoms), we were unable to assess 
the number of asymptomatic infected personnel members. 
Another limitation is our study design as a descriptive single 
center experience. Data from different centers may be com-
pletely different according to their local policy and regulations. 

In conclusion, in our current study, we reviewed our policy 
during COVID-19 outbreak in light of national and interna-
tional guidelines and studied its influence on endoscopic pro-
cedures performed and on current personnel protection. We 
believe our current policy serves both our initial goals: protect-
ing the personnel and patients’ safety, as well as minimizing 
potential damage caused by delaying endoscopic procedures. 
A longer term follow-up study is necessary in order to fully 
analyze and verify our findings.  
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