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Society-Tohoku conducted this questionnaire survey in Tohoku region of
Japan.

Methods: A questionnaire on the number of diagnostic endoscopy proce-
dures and resulting diagnosed cancers in 2019 and 2020 was sent to all
guidance/guidance cooperation hospitals in the Japan Gastroenterological
Endoscopy Society who worked in the Tohoku region. The percentage change
was calculated by comparing the numbers in 2020 with those in 2019 (the
pre-COVID-19 period).

Results: Among the applicable 89 guidance/guidance cooperation hospitals,
83 (94%) returned the questionnaire. The number of endoscopy procedures
promptly decreased to the nadir in April and May 2020 (during the first
state of emergency in Japan); however, it recovered relatively quickly, within
a few months after the state of emergency was lifted. Consequently, the
annual reduction in the number of endoscopy procedures in 2020 (in com-
parison to 2019) was 10.1% for esophagogastroduodenoscopy and 7.9%
for colonoscopy. The reduction in the number of diagnostic endoscopy pro-
cedures led to a 5.5% reduction in esophagogastric cancer and 2.7% in
colorectal cancer.

Conclusions: This is the most comprehensive survey on the impact
of the COVID-19 pandemic on the performance of endoscopy and the
resulting diagnosis of cancer in Japan. Understanding the magnitude of
the decline in endoscopic examinations and cancer detection due to the
pandemic is critical to understanding how many people will ultimately be
affected and establishing a strategy for providing endoscopy during national

emergencies.

KEYWORDS

INTRODUCTION

Coronavirus disease 2019 (COVID-19) was first iden-
tified in Wuhan, China in December 2019, and has
subsequently spread worldwide in 2020, leading to
an ongoing global pandemic. The pandemic placed
a serious burden on the overall healthcare system,
not only the resources used directly in the treatment
of COVID-19 but also the resources used for other
serious life-threatening diseases, including cancer.'™
With increasing awareness that gastrointestinal (Gl)
endoscopy is an aerosol-generating procedure and
concerns about fecal shedding of severe acute respi-
ratory syndrome coronavirus 2,°6 the procedures were
suspended worldwide, leading to a substantial decrease
in the diagnosis of Gl cancers.” These disruptions in
the diagnostic procedure for detecting Gl cancers due
to the pandemic are expected to cause delays in the
diagnosis of cancer and ultimately result in an excess of
advanced cancer diagnoses and deaths in the coming
years.'

In Japan, the first state of emergency to prevent the
spread of COVID-19 infection was declared on April
7, 2020, and lasted until May 25, 2020. At the same
time, the Japan Gastroenterological Endoscopy Soci-

colonoscopy, colorectal cancers, COVID-19, endoscopy, gastric cancers

ety (JGES) warned about the potential transmission
of COVID-19 infection at endoscopic examinations
and provided recommendations to assure the high-
est level of protection against COVID-19 for both
patients and healthcare personnel® Since then, many
hospitals refrained from conducting endoscopic exam-
inations throughout the country, irrespective of the
varying regional infection rate. The JGES shortly
announced the nationwide short-term (a few months)
change in the number of endoscopy procedures after
the recommendation in October 2020;’ however, the
effect of the disturbance on the long-term annual out-
come remains to be clarified. Although some studies
reported changes in numbers at a single hospital or
selected hospitals during the pandemic®'° a sur-
vey targeting unselected medical institutes in a given
area is important to understand the whole picture
of the disturbance in the endoscopy caused by the
pandemic.

In this study, to grasp the actual situation of diges-
tive endoscopy performance during the pandemic in a
given area (Tohoku region in Japan), JGES-Tohoku con-
ducted the present questionnaire survey on the number
of diagnostic endoscopy procedures and corresponding
cancer diagnoses.
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METHODS

This questionnaire survey was initiated and organized
by JGES-Tohoku. In August 2022, a structured ques-
tionnaire was sent to the chief physicians of all guid-
ance/guidance cooperation hospitals (G/GC-Hs) of the
JGSE in the Tohoku region, Japan, or to all branch
councilor physicians for the JGSE who work at facilities
other than G/GC-Hs (mainly [76%] private clinics in the
region). Then, the questionnaires were returned to the
JGSE-Tohoku headquarters at Akita University for their
analysis. If there was no response to the initial invita-
tion, a further reminder was sent by email in October
2022. The study protocol was reviewed and approved
collectively by the ethics committee of Akita University
(2858).

Questionnaire

The questionnaires consisted of 2 parts: one was on
the number of diagnostic endoscopy procedures per-
formed from January 2019 to March 2021, and the
other was on the number of resulting cancer diagnoses
in 2019 and 2020 (Figure S1). All participating insti-
tutes were asked to report information on the monthly
numbers of diagnostic esophagogastroduodenoscopy
(EGD) and colonoscopy (CS), excluding therapeutic
endoscopy. Furthermore, G/GC-Hs of the JGSE were
asked to report information on the yearly number and
stage of diagnosed esophageal, gastric, and colorec-
tal cancers. For the diagnosis of cancer, endoscopically
suspected lesions required histological confirmation.
Adenomas were excluded from the analysis. The cancer
stages were roughly classified into superficial (confined
to the mucosal or submucosal layers) and advanced
(invasion to at least the muscularis propria) mainly
based on endoscopic evaluations by endoscopists by
the JGES.!"-1?

Statistical analyses

The percentage changes in the yearly and monthly
figures were calculated by comparing the numbers in
2020 with the comparable numbers in 2019 (the pre-
COVID-19 baseline period). Esophageal and gastric
cancers were combined as esophagogastric cancer
(EGC), as both cancers are detected by EGD. In the
analysis of the number of cancers, counts from health
check-up institutes were excluded from the sum to avoid
the duplication of cases that were referred to other
hospitals.

RESULTS

The questionnaire was sent to the 89 applicable G/GC-
Hs and 85 branch councilors who work mainly at clinics.

= wiLey 2o

TABLE 1 Participating institutes of this study.

N
(participation/non-participation)
The first part of The second
questionnaire  part of

(No. of questionnaire
endoscopy) (No. of cancer)

Type of institutes
Guidance/guidance cooperation hospitals

Volume of hospital (bed number)

20-99 171 0/2
100-249 13/0 8/5
250-499 46/4 38/12
500-999 191 14/6
1000 3/0 3/0
Health check-up institutes  1/0 1/0
Total 83/6 64/25

Other branch councilors 28/57 N/A

Among the G/GC-Hs, 3 declined to participate in the
study, and three did not show any response, and then, 83
G/GC-Hs (94%) returned the questionnaire consisting
of at least the first part (hnumber of endoscopy proce-
dures). Further, 63 hospitals and one health check-up
institute (72%) completed both parts of the question-
naire (number of endoscopy procedures and cancer
diagnoses). Twenty of the branch councilors (33%)
responded to the questionnaire. Consequently, the par-
ticipating institutes included hospitals of various sizes
distributed throughout the 6 prefectures of the Tohoku
region (Table 1 and Figure 1).

The changes in the number of EGD and CS proce-
dures performed in all participating institutes during the
study period are shown in Figures 2 and 3, respectively.
Coinciding with the commencement of the first state of
emergency, the number of EGD procedures promptly
dropped by 35.6% in April 2020 in comparison to the
pre-COVID period, and reached the nadir in the next
month with a 42.8% decrease from 29,253 in 2019 to
16,737 in 2020. Thereafter, soon after the termination of
the first state of emergency, the number of EGD proce-
dures quickly increased in June 2020, making a nearly
full recovery to the pre-pandemic level by July—August
(Figure 2). Eventually, the total number of diagnostic
EGD procedures performed in 2020 was 341,577, and
was 10.1% lower than that in 2019 (n = 379,982).
Then, although there was another wave of infection, the
number of EGD procedures was unchanged, even in
the second state of emergency (January—March 2021),
when the number of infections sharply increased in
comparison to previous waves of infection in Tohoku
region.

The number of CS procedures showed a similar
trend to that observed in EGD procedures, although
the overall change was relatively mild in comparison to
EGD procedures. The decrease in the number of CS
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FIGURE 1
region, Japan.

Distribution of participating institutes in the Tohoku

procedures started in April 2020 and reached a nadir
of 38.0% decrease in the following month. Then, after
the number recovered, it did not decrease again during
the study period (Figure 3). Consequently, the total
number of CS procedures showed a 7.9% decrease in
2020 in comparison to 2019 (148,840 vs. 161,639). The
overall trends in the number of EGD or CS procedures
were largely similar, even when only 63 hospitals that
reported the number of cancer cases were included
(Figures S2 and S3).

When dividing the participating hospitals into 3 groups
according to the number of beds, the magnitude of
decrease in the number of EGD procedures seemed
to be smaller in low-volume hospitals (20—249 beds) in
comparison to higher-volume hospitals (250499 beds
or >500 beds); the decrease in 2020 relative to 2019 was
—6.6% (20—249 beds), —11.3% (250—499 beds), and
—11.6% (>500 beds). Meanwhile, there was no obvious
trend in the magnitude of the decrease in the num-
ber of CS procedures according to the volume of the
hospitals (9.4% [20-249 beds], —7.3% [250—499 beds],
and —8.8% [>500 beds]). In addition, the magnitude of
the decrease in the number of endoscopies also varied
depending on the volume of endoscopy in each institute
(Table 2).

In 2020, a total of 9815 EGCs were diagnosed based
on EGD procedures in 63 hospitals, a 5.1% reduction
in comparison to the previous year (n = 10,345). The
reduction of EGCs diagnoses was more prominent in
superficial type cases in comparison to advanced type
cases (—5.7% vs. —3.7%). Meanwhile, the magnitude of
the reduction in the number of colorectal cancer (CRC)
cases diagnosed by CS in the 63 hospitals were some-
what smaller in comparison to EGCs; a total of 8806
CRCs were diagnosed, a reduction of 2.7% in com-
parison to the previous year (n = 9042). Interestingly,
the reduction of CRC diagnoses was only observed in
superficial type CRC (6.4% reduction), while the number
of advanced-type CRC diagnoses marginally increased
in 2020 in comparison to 2019. (Figure 4). Additional
questionnaires regarding monthly number of diagnosed
cancers were sent to the participating hospital, and the
outcomes from 13 institutes were shown in Figure S4.

As a reference, plot diagrams on the number of
COVID-19 cases per 100,000 population throughout
the whole country and Tohoku region'® are shown in
Figure 5.

DISCUSSION

This JGES-Tohoku-led survey successfully revealed the
big picture of the impact of the COVID-19 pandemic on
the endoscopy performance in a given area of Japan
(the Tohoku region) by collecting data from more than
90% G/GC-Hs of the JGSE in the Tohoku region. In addi-
tion, we could directly show the relationship between the
decrease in the number of endoscopy procedures dur-
ing the pandemic and the reduction in the number of Gl
cancers diagnosed by endoscopy in the area.
Regarding the reduction in the number of endoscopy
procedures during the pandemic in Japan, the JGES
announced the nationwide short-term (a few months)
trends;” however, the annual decrease, which is respon-
sible for the annual reduction in the number of diag-
nosed Gl cancers, remains to be clarified. More recently,
the annual reduction in the number of endoscopy pro-
cedures during the pandemic was reported using the
Japan endoscopy database, a nationwide endoscopic
data repository.14 However, the outcome was obtained
from 60 highly selected high-volume institutes through-
out Japan,'* and whether this actually reflected the
situation of endoscopy performance during the pan-
demic in Japan remains unknown. Such consideration
is important, since the influence of the pandemic on
endoscopy performance may differ depending on the
volumes of the institutes, as shown in the current study.
In the current study, in corporation with almost all
G/GC-Hs of the JGSE-Tohoku, which included vari-
ous hospitals that performed endoscopy procedures,
we clarified an annual reduction of the number of
endoscopy procedures during the pandemic. The
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FIGURE 2 The change in the number of esophagogastroduodenoscopy procedures performed in all participating institutes before and
during the coronavirus disease 2019 (COVID-19) pandemic. The monthly and total yearly numbers of esophagogastroduodenoscopy
procedures are represented in bar graphs.
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FIGURE 3 The change in the number of colonoscopy procedures performed in all participating institutes before and during the coronavirus
disease 2019 (COVID-19) pandemic. The monthly and total yearly numbers of colonoscopy procedures are represented in bar graphs.

number of endoscopy procedures promptly decreased surges of infection subsequently occurred throughout
to the nadir in April and May 2020 (during the first state the country, including the Tohoku region (e.g., January—
of emergency in Japan); however, it quickly recovered March 2021). Consequently, in comparison to the pre-
after the state of emergency was lifted. Since then, it has pandemic value is 2019, the annual reduction in the
not decreased, even though a series of more intense number of endoscopy procedures in 2020 was 10.1%
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TABLE 2 Magnitude of decrease in the yearly number of
esophagogastroduodenoscopies and colonoscopies due to the
coronavirus disease 2019 (COVID-19) pandemic by hospital size.

Number of
participating
institutes EGDs CSs
Number of beds
20-249 14 —-6.6% —-9.4%
250499 46 -11.3% —7.3%
500— 22 -11.6% —8.8%
Number of total endoscopies (EGDs + CSs) in 2019
—2999 47 —-51% -3.3%
3000-6999 43 —13.8% —8.0%
7000 21 —74% —-7.7%

Abbreviations: CS, colonoscopy; EGD, esophagogastroduodenoscopy.

for EGD procedures and 7.9% for CS procedures.
Although the prevalence of COVID-19 infection could
be quite different depending on the location within the
country, especially in the initial state of emergency, the
short-term survey by the JGES indicated that the endo-
scopic procedures were similarly interrupted all over the
country.” Hence, the current outcomes from the Tohoku
region may be representative of the bigger picture of
the nationwide outcomes during the pandemic.

There have been some reports on the reduction of
diagnostic endoscopy during the COVID-19 pandemic—

(a)
12000
10000

8000

6000

Number

4000

2000

0
Total Superficial Advanced

m 2018 10345 6579 3695
m 2020 9815 6207 3557

mainly from Western countries—in which the reduction
in the number of procedures was as great as 80%—
95%, and where the disruption lasted the entire year
of 20202415 In addition, a recent report on the global
impact of the COVID-19 pandemic on endoscopy in
35 countries demonstrated, on average, a 55% annual
reduction in EGD procedures and a 45% reduction in CS
procedures in 2020.'6 Thus, the impact of the pandemic
on the performance of endoscopy seemed to be much
milder in Japan in comparison to other countries. There
are several possible explanations for the difference.
First, the number of infected subjects and deaths was
much lower in Japan in comparison to other countries,
especially in the initial phase of the pandemic. Second,
the development and widespread use of various infec-
tion protection devices (e.g., mouthpieces, face masks,
and face shields) may have had some effect on the
maintenance of the number of endoscopy procedures
in Japan, especially for EGD procedures.'’~'° Indeed,
all the responding institutes followed the recommenda-
tion for the personal protective equipment proposed by
JGESS

Since all Gl cancers are exclusively diagnosed by
endoscopic examinations with targeted biopsies, the
potential decrease in the number of endoscopy proce-
dures performed during the pandemic should inevitably
lead to a decrease in the number of diagnosed Gl
cancers; this scenario is already supported by solid

(b)
12000
10000

8000

6000

Number

4000

2000

0
Advanced

Total suprficial
m 2019 9042 4184 4787
m 2020 8806 3918 4792

FIGURE 4 The annual change in the number of total and superficial/advanced-stage esophagogastric cancers (a) and colorectal cancers

(b) diagnosed in 2019 and 2020.



IIJIMA ET AL.

Number per 100,000 population

o

[
=
"
o
~
>
J
>

== Nationwide

FIGURE 5

Or.
. . a A } Y LFE
S RORAAA AN

6/1/20 7/1/20 8/1/

DEN Op @ WILEY 70f10

9/1/20  10/1/20 11/1/2

«===_TohoKku

Plot diagrams of the number of coronavirus disease 2019 (COVID-19) cases per 100,000 population throughout the whole

country and the Tohoku region. The data was based on the open data of the Ministry of Health, Labour and Welfare, Japan. Arrows indicate
periods in which a state of emergency was declared for COVID-19 in Japan.

data from other countries>™ Indeed, we found that the
reduction in the number of diagnostic endoscopy pro-
cedures led to a decrease in the number of diagnosed
Gl cancers in this study. In addition, the magnitude of
reduction for superficial cancers was more prominent for
both EGCs and CRCs than for advanced cases, prob-
ably due to the reduction of screening endoscopy for
asymptomatic individuals.

Interestingly, the magnitude of the annual reduction
in the total number of EGCs from 2019 to 2020 was
twice that observed in CRCs (5.5% vs. 2.7%); this
phenomenon is consistent with a nationwide survey
from National Cancer Japan?® The temporal declin-
ing trend in EGCs in comparison to CRCs in Japan
may partly explain the prominent annual reduction in
EGC diagnoses. However, a simulation model predicted
a 1.0% annual reduction rate for the sum of EGC
(esophageal cancers plus gastric cancers) in Japan
from 2015-2019;" hence, the temporal trend alone
could not fully explain the phenomenon observed in
this study. Alternatively, the more marked reduction of
EGD procedures in comparison to CS procedures in
the current study (10.1% vs. 7.9%) may be at least
partly responsible for the prominent reduction of EGC
diagnoses in comparison to CRC diagnoses. The more
marked reduction of EGD procedures relative to CS
procedures seemed to be consistently reported from

other studies in Japan and other countries 29162223
probably due to concerns about the potential transmis-
sion of infection through coughing and the subsequent
emission of droplets during EGD242° In Western coun-
tries, where CRCs are much more prevalent than EGCs,
most researchers have mainly focused on the impact
of COVID-19 on the number of CS procedures and
the resulting number of CRC diagnoses.* 1526 On the
other hand, in Asia—including Japan—EGCs still show
a similar prevalence to CRCs, as shown in the current
study. Hence, maintaining the performance of EGD
and CS procedures, despite the ongoing pandemic,
is important for the management of total Gl cancers
in Japan.

The current finding that the number of advanced-
stage CRCs increased during the pandemic while the
total number of CRCs decreased is consistent with
some previous studies.'%?” A recent study using a sim-
ulation model in Hong Kong demonstrated that 4.6% of
patients with gastric cancer and 6.4% of patients with
CRCs will shift to a higher stage with a 6-month delay
due to the COVID-19 pandemic? Thus, the influence
of the delayed diagnosis of cancers may have already
appeared within the first year of the pandemic 2020. We
need to watch the subsequent trend carefully in the com-
ing years when the impact of delayed diagnoses is likely
to become more apparent.?®
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This is the first study to comprehensively investigate
the impact of COVID-19 on endoscopy performance
and the resulting diagnosis of Gl cancers in a defined
area of Japan, which enables us to make international
comparisons on the topic. However, the present study
was associated with some limitations. First, we simpli-
fied the questionnaire items as much as possible to
achieve a high response rate, however, in exchange for
it, information on each patient is lacking. Hence, we
could not analyze factors associated with a decrease
in the number of endoscopies (e.g., age, sex, comor-
bidities, purposes for examination, and reasons for the
cancellation). Second, the participation rate of branch
councilors who mainly work at clinics was low in this
study, although their contribution to the overall picture
would be expected to be small. Third, not all participating
G/GC-Hs reported the number of diagnosed cancers,
although the trends in the number of endoscopy proce-
dures were largely similar between hospitals that did and
did not report the number of diagnosed cancers. Finally,
the number of cancers may have included duplicated
cases due to referrals between participating hospitals.
However, clinics and health check-up institutes were not
included in the analysis on the number of cancers, and
most of the remaining G/GC-Hs offer cancer treatment
without a referral; thus, the number of duplicated cases
is expected to be low.

In conclusion, we found a substantial reduction in the
number of diagnostic endoscopy procedures and the
corresponding diagnosed Gl cancers during the COVID-
19 pandemic using a survey that covered the majority of
hospitals that performed endoscopy procedures in the
Tohoku region, Japan. Since virtually all Gl cancers are
diagnosed by endoscopy, understanding the magnitude
of the decline in endoscopic examinations and cancer
detection due to the pandemic is critical to understand-
ing how many people will ultimately be affected and
establishing a strategy for providing endoscopy during
national emergencies.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Figure S1 Questionnaire items used in this study.
Figure S2 The change in the number of esopha-
gogastroduodenoscopy procedures performed at 63
participating hospitals that completed the questionnaire.
Figure S3 The change in the number of colonoscopy
procedures performed at 63 participating hospitals that
completed the questionnaire.

Figure S4 Monthly number of diagnosed esopha-
gogastric cancers (a) and colorectal cancers (b) in 13
institutes.
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