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I read a recent article written by Dr. Toes-Zoutendijk
et al. that described how the coronavirus disease
(COVID)-19 pandemic affected colorectal cancer
screening and its incidence in the Netherlands [1]. The
impact of the COVID-19 pandemic on cancer diagnosis
and treatment is a serious concern for healthcare pro-
viders, policymakers, and the general public since cancer
deaths are the leading causes of death in many countries.
The broad spectrum of oncological care was suspended
to deal with critical COVID-19 patients in some
COVID-19 high-burden countries such as the
Netherlands [1,2]. This finding was totally compatible
with a previous study from France, which reported
decreased new case numbers of several cancers in 2020
[3]. Nonetheless, how the pandemic damaged cancer
care in COVID-19 low-burden countries, such as Japan,
has not been assessed as a nationwide research project.

This retrospective analysis using prospectively regis-
tered data was conducted. The hospital-based cancer
registry that accumulates data from 849 hospitals,
covers more than 70% of cancer cases in Japan [4]. This
was initiated in 2007, and we were provided with data
for 2016—2020.
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Of the 24 registered cancers, the top 10 with the largest
number of new cases were used for our analysis. The
registry classified the treatments into 13 categories,
including surgery, endoscopic surgery, radiotherapy,
chemotherapy, and their combinations. These treatments
that were administered within months in the hospital
where the patient was diagnosed. In the present analysis,
we present the number for surgery alone plus endoscopic
surgery alone as “resected cases” since these treatment
options were usually considered as radical treatment.

The number of diagnoses and resections, assuming no
pandemic, was estimated with a regression line using the
least squares method with only the year as an explana-
tory variable based on data from 2016 to 2019. The gap
between the estimated and observed cases was regarded
as the impact of the pandemic. The Thompson test was
applied to evaluate whether the 2020 residual from the
regression line was an outlier when the year 2020 had the
largest negative residual. P = 0.05 was used as the cri-
terion for statistical significance.

Of the 24 cancer types in the hospital-based cancer
registry, the 10 cancers with the highest number of di-
agnoses are shown in Fig. 1A. Compared to the esti-
mation, the largest decreases in diagnosis were observed
for gastric cancer (estimation 90,528; observed 79,649;
deviation —10,879; —12.0%; P = 0.002) followed by
colon cancer (estimation 96,765; observed 88,694; devi-
ation —8071; —8.3%; P = 0.010). Prostate cancer
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A) Diagnosed cases

Deviation from the estimation in 2020

Decline (n) -2,377 -10,879 -8,071 -3,714 -966 -7,189 -6,942 -1,386 -7,748 -2,559
Decline (%) -92% -12.0% -8.3% -8.6% -3.1% -1.7% -8.1% -4.1%  -11.5% -8.4%
P-value <0.001 0.002 0.010 0.007 0.087 0.008 0.008 0.087 0.003 <0.001
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B) Resected cases
Deviation from the estimation in 2020
Decline (n) -1,375 -8,176 -6,032 -2,346 -247 -3,959 -1,701 -373 -2,116 -2,494
Decline (%) -12.6% -14.1% -9.2% -9.3% -7.9% -109% -10.9% -3.0% -121% -12.0%
P-value 0.002 0.001 0.007 0.014 NA 0.003 0.002 NA 0.013  <0.001
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Fig. 1. Impact of the COVID-19 pandemic on cancer diagnosis and resection in 2020. NSCLC: non-small cell lung cancer. NA: not

available.

diagnoses also declined by 11.5% (estimation 67,413;
observed 59,665; deviation —7748; P = 0.003). We
observed significant decreases in the incidence of
esophageal, rectal, non-small cell lung, breast, and cer-
vical cancers. The estimated total decrease in the diag-
nosis of the 10 cancers due to the pandemic was 51,829
(Fig. 1A). The lower-stage subgroups tended to have

greater decreases in the estimation (Spearman’s
r = 0.58; P < 0.001).

The number of resections, sum of regular surgeries
and endoscopic surgeries, was lower than the estimation
for all cancers, except pancreatic and bladder cancers
(Fig. 1B). In 2020, we estimated that the pandemic pre-

vented 28,817 resections for 10 cancers, including 8176
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gastric cancers, 6032 colon cancers, and 3959 non-small
cell lung cancers.

Similar to the observation in the Netherlands by Dr.
Toes-Zoutendijk et al. [1], diagnosis of colon and rectal
cancers were greatly decreased due to the pandemic in
Japan. Besides, numbers of resection of colorectal can-
cers decreased (Fig. 1B). The same is true for other
cancers including esophageal, gastric, non-small cell
lung, breast, prostate, and cervical cancers (Fig. 1B). In
2020, 3492 patients died directly from COVID-19, and
eight times as many cancer patients lost their chance for
resection in the COVID-19 low-burden country
(Fig. 1B). Diagnostic and treatment delays of malig-
nancies caused by the pandemic will deteriorate patient
survival [5]. Avoidable cancer deaths damage not only
the patient health but the economics of the region [6]. A
greater decline in the diagnosis in early-stage cancers
suggests that suspended screening affected cancer diag-
nosis in 2020. Randomized trials and meta-analyses
have shown that cancer screening, including low-dose
CT for lung cancer [7], fecal occult blood for colo-
rectal cancer [8], and Pap smear for cervical cancer [9]
can reduce deaths. Mammography for breast cancer
may also prevent deaths from cancers [10]. We should
continue these cancer screening with infection control
measures even during COVID-19 pandemic [10].
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