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ABSTR AC T

Background COVID-19 has dramatically affected gastrointestinal endoscopy practice. We aimed to investigate its
impact on procedure types, indications, and findings.
Methods We retrospectively analyzed endoscopies performed in 15 Dutch hospitals by comparing periods 15
March to 25 June of 2019 and 2020 using the prospective
Trans.IT database.
Results During lockdown in 2020, 9776 patients underwent endoscopy compared with 19 296 in 2019. Gastroscopies decreased by 57 % (from 7846 to 4467) and colonoscopies by 45 % (from 12219 to 5609), whereas endoscopic
retrograde cholangiopancreatography volumes remained
comparable (from 578 to 522). Although endoscopy results
indicative of cancer decreased (from 524 to 340), the likelihood of detecting cancer during endoscopy increased
(2.7 % [95 % confidence interval (CI) 2.5 – 3.0] in 2019 versus 3.5 % [95 %CI 3.1 – 3.9] in 2020; P < 0.001). After lifting
of lockdown, endoscopy volumes started to return to normal, except for colorectal cancer screening.
Conclusions Fewer endoscopies were performed during
the COVID-19 lockdown, leading to a significant reduction
in the absolute detection of cancer. Endoscopies increased
rapidly after lockdown, except for colorectal cancer screening.
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SARS-CoV-2 RNA virus has resulted in the largest pandemic in
modern history [1]. COVID-19 has so far been confirmed in
nearly 32 million individuals, with over 971 000 deaths worldwide by the end of September 2020 [2]. As a consequence,
COVID-19 continues to have a dramatic effect on healthcare
utilization. The almost exclusive care of infected patients requiring hospitalization and mechanical ventilation has considerably changed the routine way of working in healthcare facilities of affected countries, including endoscopy units [3, 4].
In the Netherlands, the first confirmed case was reported on
27 February 2020, which was followed by an exponential increase in COVID-19 patients in the following weeks. On 12
March, the Dutch Government proclaimed a nationwide lockdown. This prompted a large initiative to prepare all healthcare
facilities for the upcoming inflow of COVID-19 patients and to
minimize activities not related to COVID-19 by reducing outpatient clinics, including a suspension of the nationwide colorectal cancer (CRC) screening program on 16 March [5]. As a consequence, by the end of March, a dramatic reduction in endoscopic procedures was observed as all elective procedures
were cancelled or postponed.
Our aim was to investigate the impact of the COVID-19 lockdown period on the type, indication, and findings of endoscopic
procedures and to determine the effect on gastrointestinal (GI)
cancer detection. We also investigated which endoscopic procedures and findings increased as soon as the lockdown was
(partially) lifted on 11 May 2020.

Methods
Database and data collection
We analyzed data from the Trans.IT database (Rotterdam, The
Netherlands). This anonymized multicenter database was set
up in 2012 and currently collects GI endoscopy data from 20
Dutch hospitals (three academic and 17 nonacademic hospitals). All participating sites use a uniform structured reporting
tool developed by Trans.IT and incorporated into the reporting
system of Endobase (Olympus Europe, Hamburg, Germany) to
report endoscopy findings. The structured reporting tool was
further improved by Trans.IT to provide extended ICD-10 codes
for all diagnoses and interventions, allowing for systematic and
uniform data collection [6]. Following each endoscopy, endoscopists are required to create a report on the endoscopic findings [7, 8]. All anonymized endoscopy reports are automatically
uploaded to the database [9]. Patient characteristics, endoscopy details, and findings are subsequently extracted from individual endoscopy reports and automatically stored in the database. Currently, the Trans.IT database annually collects more
than 150 000 endoscopy reports on average, including approximately 63 000 gastroscopies, 64 000 colonoscopies (of which
14500 are CRC screening colonoscopies), and 5300 endoscopic
retrograde cholangiopancreatography (ERCP) procedures.
Data from 2019 and 2020 of 15 of the 20 participating hospitals (including two academic hospitals) were available for

data analysis for this study. None of the registered endoscopic
procedures were excluded from analysis.

Outcomes and definitions
The main outcome for this study was the number of procedures
performed. Other outcomes were the indications and findings
of the endoscopic procedures.
To investigate the effect of the Dutch lockdown, we compared the periods 15 March – 15 May in both 2019 and 2020. To
evaluate the effect of the partial lifting of lockdown measures,
we additionally investigated the periods 15 May – 25 June 2019
and 2020. Of particular interest were the findings of endoscopically suspected esophageal, gastric, colon, and rectal cancer,
Barrett’s esophagus, peptic ulcer disease, and colorectal polyps
(one polyp or more). Histology reports were not available for
analyses. Furthermore, we also extracted indications for colonoscopies, which were divided into four main categories: hematochezia, surveillance (including history of polyp removal,
CRC, or inflammatory bowel disease), familial/inherited syndromes, and nonspecific. We also identified the number of colonoscopies performed following a positive fecal immunochemical test as part of the Dutch CRC screening program.

Statistics
SPSS statistical software package version 25 (IBM Corp., Armonk, New York, USA) was used for statistical analyses. Data
were imported from the internal search module of the Trans.IT
database, which is hosted by a collaboration of Radventure
(Utrecht, The Netherlands) and Bitam (Tampica, Mexico) and
accessed through the “KPI online” tool provided by Bitam [10].
Categorical variables were reported as frequencies (%) with
95 % confidence intervals (CIs), and nonparametric data were
reported as median with interquartile range. Data analyses
were performed by categorizing the sample into the years
2019 and 2020. We used the chi-squared test for categorical
data and Mann–Whitney U test for nonparametric data. A twosided P value of < 0.05 was considered statistically significant.

Ethical considerations
The collection of patient data in the Trans.IT database was approved by the privacy officer of the Erasmus Medical Center and
follows the Dutch Personal Data Protection Act. All data are
anonymously stored in a secure environment and not traceable
to a person without disproportionate effort. Formal ethical review was therefore waived.

Results
Endoscopy characteristics
We had access to the endoscopy database of 15 Dutch hospital,
which in 2019 performed a total of 120 571 endoscopies in 94
586 patients. Median age of patients and the percentage of
male and female patients were generally comparable in both
periods 15 March – 15 May of 2019 and 2020 (see Table 1s in
the online-only supplementary material). For the period 15
March – 15 May, a large decrease in the number of patients undergoing endoscopy was seen in 2020 compared with 2019
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Endoscopy results
▶ Fig. 1 illustrates the decrease in the absolute number of
endoscopy findings with a diagnosis “suspicious of GI cancer”
when comparing 2019 (n = 524) and 2020 (n = 340). A steep decline in the absolute number of suspected colon cancer cases
was seen (from 299 in 2019 to 168 in 2020). However, in patients who did undergo endoscopy in 2020, a suspicion of GI
cancer was diagnosed significantly more often compared with
2019 (3.5 % [95 %CI 3.1 – 3.9] vs. 2.7 % [95 %CI 2.5 – 3.0]; P <
0.001) (Table 1 s). Specifically, a relative increase in a suspicion
of gastric and rectal cancer was observed in 2020 vs. 2019 (gastric cancer 0.4 % [95 %CI 0.3 – 0.6] vs. 0.3 % [95 %CI 0.2 – 0.3],
respectively, P = 0.01; and rectal cancer 0.6 % [95 %CI 0.4 – 0.7]
vs. 0.3 % [95 %CI 0.2 – 0.4], respectively, P < 0.001), whereas the
number of suspected gastric and rectal cancer cases remained
almost equal (42 vs. 50 and 55 vs. 56, respectively).
During the lockdown period, colorectal polyps were less frequently observed during colonoscopy (5301 in 2019 vs. 2127 in
2020). A reduction of 19 % was seen in the number of suspected
peptic ulcer disease cases, although its frequency in relation to
the number of endoscopies performed significantly increased
from 0.8 % (95 %CI 0.7 – 0.9] in 2019 to 1.3 % [95 %CI 1.1 – 1.5]
in 2020; P < 0.001).
Although colon surveillance was the main indication for colonoscopy in 2019 (35.0 %, 95 %CI 33.9 – 36.1), this indication
accounted for only 19.4 % (95 %CI 18.1 – 20.8; P < 0.001) of colonoscopies in 2020. During the 2020 lockdown period, hematochezia became one of the more predominant indications for colonoscopy (38.4 %, 95 %CI 36.7 – 40.1) compared with 26.7 %
(95 %CI 25.7 – 27.8; P < 0.001) in 2019 (Table 2s).

350

March 15 2019 – May 15 2019

Trends in endoscopy volume
▶ Fig. 2 shows the endoscopy volumes from 1 January to 25
June 2020. A steep decline was seen in the absolute number of
endoscopies performed in the Netherlands during the COVID19 lockdown (period between the dashed vertical lines on
▶ Fig. 2). In particular, a massive drop in gastroscopy and colonoscopy volumes was seen in April 2020. After the partial lifting
of lockdown on 11 May, gastroscopy and colonoscopy volumes
started to return to pre-pandemic levels. In contrast, the volume of CRC screening colonoscopies remained low on 25 June.
ERCP volume remained unchanged throughout this period (1
January to 25 June 2020).

Discussion
This retrospective analysis including 15 Dutch endoscopy units
illustrates the direct effect of the COVID-19 pandemic lockdown on endoscopy volumes, with a subsequent reduction in
the number of GI cancers detected. Nonetheless, if patients underwent endoscopy during the lockdown period, they were
more likely to be diagnosed with a suspected cancerous lesion.
We observed a significant absolute reduction in endoscopic
procedures during the lockdown period from March to May
2020, particularly gastroscopies and colonoscopies. This is at
least partially explained by postponed or cancelled elective
endoscopic procedures at the time when infections rapidly
spread throughout the Netherlands. This finding corresponds
with observations from other countries [11]. Another important factor was the observed decrease in patient referrals from
general practitioners to the GI outpatient clinic, resulting in a
marked decline in endoscopic procedures (unpublished data).
In contrast to gastroscopy and colonoscopy, the volume of
ERCPs remained relatively unchanged, which might be explained by the fact that most ERCP indications are emergencies, and delays are not therefore advisable for these patients.

March 15 2020 – May 15 2020
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Endoscopic suspicion of
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▶ Fig. 1 Absolute number of endoscopy results showing a suspicion of gastrointestinal cancer when comparing the period 15 March – 15 May of
2019 and 2020, stratified by type of cancer.
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(from 19 296 to 9776). Gastroscopy and colonoscopy volumes
showed a reduction of 57 % (from 7846 to 4467) and 45 %
(from 12 219 to 5609), respectively, whereas the number of
ERCPs remained relatively unchanged (from 578 in 2019 to
522 in 2020).
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▶ Fig. 2 Volume of different gastrointestinal endoscopy procedures during the COVID-19 pandemic in 2020 (1 January – 25 June). Dashed lines
correspond to initiation and partial release of Dutch national lockdown. ERCP, endoscopic retrograde cholangiopancreatography.

The Dutch CRC screening program was first introduced in
2014 and has run continuously ever since [12]. However, the nationwide lockdown resulted in a temporary pause of the screening program on 16 March. A dramatic decrease in the number of
endoscopically suspected colon cancer cases was subsequently
seen. From the beginning of June, the Dutch government decided to gradually restart the program; however, even by the end
of June, no increase in screening colonoscopies was observed.
The true impact of the relatively short interruption of the
screening program remains uncertain, although even a modest
delay in diagnosis and treatment of CRC has been shown to have
a negative impact on long-term survival [13].
A worrisome observation was the evident decrease in absolute number of patients with an endoscopically suspected diagnosis of GI cancer. Delay of cancer diagnosis will negatively affect initial staging, therapeutic options, and ultimately patient
survival. However, the percentage of patients undergoing
endoscopy and in whom a cancer diagnosis was suspected increased significantly compared with 2019. This suggests that
endoscopic procedures in the Netherlands were still being performed for patients presenting with symptoms consistent with

malignancy. Moreover, we observed a relatively unchanged absolute number of diseases that are often associated with GI
bleeding, for example peptic ulcer disease, gastric cancer, and
rectal cancer. This is in contrast, however, with findings from
Austria, where a 40 % decline in upper GI bleeds was seen during the lockdown [14]. Nonetheless, our results show that despite a decrease in overall endoscopic procedures, this probably
did not result in a significant change in the clinical management of acute life-threatening situations such as a peptic ulcer
bleeding or symptomatic gastric and rectal cancer; however,
long-term follow-up results are needed to confirm this.
Following (partial) lifting of the lockdown, a marked increase
in endoscopic procedures was observed. However, despite the
presence of waiting lists due to postponed procedures, this
did not lead to overuse of endoscopy services in the first 6
weeks after the (partial) easing. As was also observed in a survey among North American endoscopists [15], a persistent lack
of protective personal equipment and other resources may
have prevented a further increase in endoscopy volumes to
compensate for the backlog of elective procedures. In addition,
it is possible that nonmalignant indications for endoscopy
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might no longer be considered a sufficient reason to perform
an endoscopy. Finally, we and other participating centers have
observed that patients are still reluctant to undergo endoscopy
and more often than before ask to postpone the procedure or
cancel the appointment at short notice (unpublished results).
This study comes with some limitations. First, this was a retrospective analysis of data not primarily collected for research
purposes. However, Trans.IT offers a unique prospective systematic documentation of endoscopic procedures, volumes,
and outcomes [6, 7]. Second, diagnoses were based on an
endoscopic diagnosis and histopathological confirmation was
not available, which could have influenced the real incidence
of GI cancers in this cohort. Finally, some diagnoses could have
been missed; however, reporting of an endoscopic procedure
without using the structured reporting tool is unlikely to have
occurred because of legal obligations.
In conclusion, the COVID-19 pandemic has had a large impact on endoscopy practices in the Netherlands, and the lockdown resulted in a significant decrease in GI cancer diagnoses,
particularly colon cancer. Nonetheless, in those patients who
did undergo endoscopy, an increased likelihood of a GI cancer
diagnosis was seen.

