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Abstract

Purpose There is concern that the COVID-19 pandemic may cause people to refrain from undergoing examination resulting
in delayed detection of colorectal cancer (CRC). The purpose of this study was to investigate whether there was a delay in
CRC detection due to withholding of screening.

Methods The colonoscopy screening rate and the CRC detection rate were calculated for patients who underwent fecal
immunochemical tests (FITs) from 2018 to 2021 in the longitudinal cohort. The stages of CRC cases detected as a result of
positive FIT in each year were compared.

Results A total of 39,521 patients were initially screened by FIT over a 4-year period. The FIT-positive rate was 4.7% (441
/9,349) in 2018, 4.6% (420 /9,156) in 2019, 4.9% (453 /9,255) in 2020, and 4.3% (504 /11,760) in 2021. The colonoscopy screen-
ing rate for positive FIT results was lower in 2020 than in 2019 (25.8% vs. 38.1%, P <0.001), and higher in 2021 than in 2020
(56.7% vs. 25.8%, P <0.001). The CRC detection rate among colonoscopy recipients was higher in 2021 than in 2020 (13%
vs. 4%, P=0.014). Stage 1 or higher CRC accounted for 25.0% (1/4) in 2020, and 78% (18/23) in 2021. Among the CRC cases
detected each year, 1 (14%), 1 (25%), and 10 (43%) did not undergo colonoscopy despite positive FIT results in the previous year.
Conclusions The COVID-19 pandemic has reduced the detection of CRC by screening colonoscopy following FIT and might
have led to a delay in the detection of CRC.
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Introduction

Colorectal cancer (CRC) is the second leading cause of
cancer death in the United States and other countries [1,
2]. Combining fecal immunochemical tests (FITs) and colo-
noscopy or sigmoidoscopy is one of the recommendation
by US Preventive Services Task Force for the early detec-
tion of CRC [3]. The most significant concern about this
screening strategy is that the detection of CRC is absolutely
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affected by FIT-positive patients’ willingness to undergo
colonoscopy. In fact, the low colonoscopy visit rate among
FIT-positive patients is a serious problem [4, 5]. During the
coronavirus disease 2019 (COVID-19) pandemic, which
began in December 2019, the colonoscopy visit rate of FIT-
positive patients has been further reduced, which may delay
the detection of CRC. In fact, it has been reported that the
COVID-19 pandemic has led to a significant decrease in the
number of colonoscopies and reportedly fewer cases of CRC
detected [6, 7]. This study was a longitudinal cohort study
designed to investigate colonoscopy visit rates and CRCs
detected during the COVID-19 pandemic.

Materials and methods
This retrospective longitudinal cohort study investigated

the proportion of FIT-positive patients who underwent
colonoscopy and the CRC detection rate. Patients who
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underwent a CRC screening program by FITs in the Tama
area of Tokyo (a suburb located in the western part of
central Tokyo) during the respective periods of January to
December 2018, 2019, 2020, and 2021 were included. The
primary screening program for CRC by FITs was a public
program supported by the Tama District administration,
and the testing was available during a six-month period
from July to December each year. Citizens over the age
of 40 were considered eligible for this screening program.
FITs were performed using the twofold method, and nega-
tive or positive results were reported by mailing a report
to the examinee’s home. Patients with at least one positive
FIT were instructed to undergo a colonoscopy within three
months for reimbursement. A list of FIT-positive individu-
als was compiled using a centrally managed database. The
FIT-positive patients were followed up by medical record
review or telephone call to determine whether they had
undergone a colonoscopy within 3 months of receiving
a FIT. If the patients underwent colonoscopy, they were
also surveyed to determine whether advanced adenoma
(> 10 mm in size, histologically high-grade adenoma, or
villous type adenoma) and CRC were detected. If CRC was
detected, CRC staging was confirmed based on the final

Table 1 Characteristics of the patients who received FITs

pathology diagnosis of the endoscopically or surgically
resected specimen. Intramucosal carcinoma was classified
as Stage 0 according to the American Joint Committee
on Cancer TNM system [8]. A Student t-test was used
to compare continuous variables. A Chi-square test or
Fisher’s exact test was used to compare categorical vari-
ables appropriately. P <0.05 was considered statistically
significant. All statistical analyses were performed using
R 4.0.4 [9]. This study was approved by the Institutional
Review Board of Shinjuku Tsurukame Clinic on February
8, 2022 (Approval number: 2202).

Results

In 2018, 2019, 2020, and 2021, respectively, 9,349, 9,156,
9,255, and 11,760 patients in this cohort received FITs,
with no decrease in FITs received by year (Table 1). There
were no significant differences in patient background
or number of FITs received. The number (rate) of FIT-
positive patients in each year did not differ, 441 (4.7%),
420 (4.6%), 453 (4.9%), and 504 (4.3%). However, the
screening rates by colonoscopy among the FIT-positive

P value
Year 2018 2019 2020 2021 2019 vs 2020 2020 vs 2021
Baseline characteristics of patients who received FITs (n=9349) (®=9156) (®=9255) (n=11,760)
Age (median year, IQR) 48 (42-56) 48 (42-56) 49 (42-56) 49 (42-56) P=0.903 P=0.921
Sex
Male 4147 4064 4095 5193 P=0.860 P=0.909
Female 5202 5092 5160 6567
Patients with positive FITs (%) 441 (4.7%) 420 (4.6%) 453 (4.9%) 504 (4.3%) P=0.344 P=0.039
Patients receiving a FIT for the first time in the past 2089 1959 3132 3677 P<0.001 P <0.001
5 years (%) (22.3%) (21.4%) (33.8%) (31.3%)
Patients who received a FIT for two consecutive years 7260 7197 6123 8083 P<0.001 P <0.001
(%) (77.7) (78.6%) (66.2%) (68.7%)
Patients who received a FIT for three consecutive years 4736 3685 3914 5084 P=0.005 P=0.176
(%) (40.0%) (40.2%) (42.3%) (43.2%)
Characteristics among the patients with a positive FIT (n=441) (n=420) (n=453) (n=504)
Patients who underwent colonoscopy (%) 182 (41.2%) 160 (38.1%) 117 (25.8%) 286 (56.7%) P <0.001 P<0.001
Patients who underwent their first colonoscopy within 135 (30.6%) 128 (30.4%) 108 (23.8%) 172 (34.1%) P=0.033 P<0.001
4 years (%)
Characteristics among the patients who underwent (n=135) (n=128) (n=108) (n=172)
colonoscopy
Advanced adenomas detected (%) 15 (11%) 19 (15%) 11 (10%) 43 (25%) P=0.382 P=0.004
Colorectal cancers detected (%) 5 (4%) 7 (6%) 4 (4%) 23 (13%) P=0.741 P=0.014
Stage of colorectal cancers detected P=0.277 P=0.031
Stage 0 3 (60%) 4 (57%) 3 (75%) 5 (22%)
Stage 1,2 1 (20%) 2 (29%) 0 (0%) 12 (52%)
Stage 3,4 1 (20%) 1 (14%) 1 (25%) 6 (26%)

FIT fecal immunochemical test
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patients decreased in 2020 from 2019 (25.8% vs 38.1%,
P <0.001) and increased in 2021 from 2020 (56.7% vs
25.8%, P<0.001). The advanced adenoma detection rate
was significantly higher in 2021 than in 2020 (25% vs.
10%, P=0.004). Also, the CRC detection rate was signifi-
cantly higher in 2021 than in 2020 (13% vs 4%, P=0.014).
Stage 1 or higher CRC accounted for 25.0% (1/4) in 2020,
and 78% (18/23) in 2021. The proportion of CRCs at stage
1 or higher was higher in 2021 than in 2019 (P=0.031)
whereas there was no difference between 2019 and 2020
(P=0.277). Among the CRC cases detected each year, 1
(14%), 1 (25%), and 10 (43%) did not undergo colonos-
copy despite positive FIT results in the previous year.

Discussion

Previous studies have reported a decrease in the number
of screenings by colonoscopy and changes in the detection
rate of CRC during the COVID-19 pandemic compared
to before the pandemic [10, 11]. As far as we know, this
is the first report investigating the actual status of CRC
screening by FITs before, during, and after the COVID-19
pandemic. The strength of this study is that comparison
of CRC data after the COVID-19 pandemic with during
the pandemic within the same cohort allowed estimation
of whether there was a delay in CRC detection. In Japan,
the first wave of the pandemic hit in January-March 2020,
and a declaration of a state of emergency was issued in
Tokyo in April. The declaration was sustained intermit-
tently thereafter until the end of 2020, and people were
encouraged by the government to take the minimum nec-
essary course of action. In this cohort, 2019 can be posi-
tioned as the year in which COVID-19 had no impact,
2020 as the year in which behavioral restrictions due to
the COVID-19 pandemic were strong, and 2021 as the year
in which the behavioral restrictions were lifted. Interest-
ingly, initial screening by FITs had a low threshold for
being performed and the number of tests did not decrease
in 2020, while colonoscopy was avoided, resulting in a
significant decrease in visits. In 2021, the rate of colonos-
copy visits increased, and the rate of CRC detection also
increased, perhaps as a reaction to refraining from receiv-
ing an examination in the previous year. Importantly, most
CRC:s detected in 2021 were found at stage 1 or above, and
10 patients (43.5%) were thought to have delayed diag-
nosis due to not undergoing colonoscopy despite being
FIT-positive in 2020. It is concerned that, if these 10
patients had undergone screening colonoscopy in 2020,
their CRC might have been detected at a lower stage. The

advanced adenoma detection rate also decreased in 2020
and increased in 2021, suggesting a similar trend for pre-
cancerous lesions. The problem with CRC screening by
FITs is that the accuracy varies greatly depending on how
much the colonoscopy visit rate as a secondary analysis
can be increased.

Conclusion

The longitudinal cohort study revealed that the COVID-
19 pandemic in 2020 has reduced the detection of CRC
by screening colonoscopy following FIT and subsequently
increased the detection of CRC in 2021. Changes in the trend
of colonoscopy visits might have resulted in an increase in
the number of CRCs with Stage 1 or higher in 2021.
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