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Abstract 

We analysed the impact of the COVID-19 pandemic on breast cancer mortality in Japan. We compared clini- 
copathological features of breast cancers and estimated 10-year survival rates between non-pandemic and 

pandemic groups. More aggressive and advanced disease occurred after the suspension of breast cancer 
screening services owing to the pandemic. This may have affected the long-term clinical outcomes of these 

patients. 
Background: Breast screening services were suspended for several months owing to the coronavirus disease 2019 

(COVID-19) pandemic. We estimated the potential impact on breast cancer mortality using long-term global obser- 
vations. However, the magnitude of the impact may vary across countries; therefore, we conducted an analysis and 

modeling study of this impact in Japan. Patients and Methods: We compared the clinicopathological features of breast 
cancers between the nonpandemic group (April 1, 2019 to October 31, 2019) and the pandemic group (April 1, 2020 

to October 31, 2020). We also compared the estimated 10-year survival rates between the two groups based on the 

weighted average of the 10-year survival rate by clinical stage and site (2004–2007). Results: Results:Pandemic-related 

disruption decreased the number of breast cancer cases from 296 to 249 during both 7-month periods. The percentage 

of patients with stage IIB or higher disease was significantly higher in the pandemic group than in the non-pandemic 
group (22.0% vs. 31.3%, P = 0.0133). The percentage of cases with a Ki-67 labeling index higher than 20% tended to 

be higher in the pandemic group than in the non-pandemic group (62.2% vs. 54.4%). The estimated 10-year survival 
rate was lower in the pandemic group than in the non-pandemic group (83.9% vs. 87.9%, 95% confidence interval of the 

difference: 0.87 −8.8, P > 0.05). Conclusion: We found more aggressive and advanced disease after the suspension 

of breast cancer screening services owing to the COVID-19 pandemic. This may have affected the long-term clinical 
outcomes of patients with breast cancer. 

Clinical Breast Cancer, Vol. 23, No. 3, 265–271 © 2023 Elsevier Inc. All rights reserved. 
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Introduction 

In December 2019, the coronavirus disease 2019 (COVID-
19) outbreak originating in Wuhan, China, spread worldwide;
Abbreviations: COVID-19, coronavirus disease 2019; CI, confidence interval; HER2, 
human epidermal growth factor receptor 2; TNBC, triple negative breast cancer. 
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as of February 2022, the number of people infected worldwide
exceeded 410 million and the number of deaths surpassed 5.81
million. 1 Since the onset of lockdowns in each country, screen-
ings for various cancers decreased by 62%–96% in April–September
2020 compared to that in April–September 2019, decreasing in all
age groups. 2 The number of infected people and detected cancer
cases remained inversely proportional thereafter. 3–5 The number of
patients diagnosed with and treated for breast cancer in 2020 was
26% lower than that in 2019, representing a less significant decrease
than initially predicted. Nevertheless, a survey of the uptake rate of
breast cancer screenings scheduled for April and May 2020, corre-
sponding to the time when Japan declared a new coronavirus infec-
tion emergency, found that 26.3% of screenings were postponed or
canceled; however, the long-term impact is unknown. 6 
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In this study, we aimed to investigate the effect of delay in
breast cancer diagnosis due to withholding breast cancer screen-
ing and outpatient visits during the first wave of the COVID-19
pandemic. We compared the expected future changes in survival
and death rates based on fluctuations in the proportion of patients
with breast cancer of different stages before and after the COVID-19
pandemic. In addition, by comparing the disease duration, motive
for consultation, change in the Ki-67 labeling index of each stage
and change in percentage of each subtype between pre-and post-
COVID pandemic data, and by examining the impact of postpon-
ing consultations during an infectious disease pandemic, we discuss
countermeasures that will contribute to future reductions in breast
cancer deaths. 

Patients and Methods 

Study Design 

We conducted a retrospective, 2-group, independent-sample
comparative study. The study used medical records, biopsy speci-
men pathology data at the time of diagnosis, and imaging data
from 4 facilities: Tokyo Medical University Hospital, The Second
Kawasaki Saiwai Clinic, Hachioji Medical Center, and Ibaraki
Medical Center. 

Patients diagnosed with breast cancer who had their first visit
between April 1st, 2019, and October 31st, 2019 (non-pandemic
group) and those diagnosed with breast cancer with the first visit
between April 1st, 2020, and October 31st, 2020 (pandemic group)
were eligible, with no age limit for either group. Patients who were
required to undergo breast cancer screening and were diagnosed
with breast cancer at a facility were included, even if the date of
screening was outside the designated period as long as the date of the
first visit to the facility was within the designated period. To estimate
the impact of postponing screening and outpatient visits during
the COVID-19 pandemic, patients who were instructed to undergo
regular follow-up before the designated period and were diagnosed
with breast cancer during the study period were excluded. Patients
with stage 0 breast cancer were excluded since survival rates were not
calculated by the National Cancer Institute Council. Male patients
with breast cancer, those with recurrent breast cancer, and those who
requested not to participate in the study were also excluded. 

We compared the clinicopathological findings and estimated the
10-year survival rates between the pandemic and non-pandemic
groups. 

Clinicopathological Findings 
The distribution of clinical stages within each target group was

determined, and changes in the percentage of cases classified as stage
Ⅱ B or higher were compared using the χ 2 test. 

Estimated 10-year Survival Rates 
Based on the percentage of patients in each clinical stage, we

calculated and compared the 10-year overall survival rates between
the 2 groups on a weighted average basis, using the relative 10-
year survival rates by site-specific clinical staging (cases diagnosed in
2004–2007) published by the National Council of Cancer Centers.
Clinical Breast Cancer April 2023 
Estimates of deaths are based on the 2017 national registry of
patients with breast cancer (C50) and the impact of the 7-month
COVID-19 pandemic. 

The stage-adsisted 10-year survival proportion is estimated as: 

S = 

4 ∑ 

i = 1 
r i × P i (1)

SE = 

√ √ √ √ 

4 ∑ 

i =1 

r 2 
i × P i (1 − P i ) 

n i 
(2)

with the proportion of the patients of stage i , r i , and the correspond-
ing 10-year survival proportion P i , and size n i ( i = 1, …, 4). 

Difference in 10 − year survival rate = S N on −Pan d em ic − S Pan d em ic 

(3)

95% CI of ( S N on −Pan d em ic − S Pan d em ic ) 

= (S N on −Pan d em ic − S Pan d em ic ) 

±1 . 96 ×
√ 

S E 

2 
N on −Pan d em ic + S E 

2 
Pan d em ic (4)

Statistical Analysis 
The disease duration was examined in patients who underwent

breast cancer screening. The median disease duration from the date
of screening to the date of examination was calculated for each group
and compared using the Brunner–Munzel test. In addition, the
extent to which screening decreased in terms of motive for medical
examination was examined using the χ 2 test. The χ 2 test was used
to compare whether there was a difference in the distribution of
breast cancer with high proliferative activity as measured using the
Ki-67 labeling index and in the distribution of subtypes between
the 2 groups. P -values < .05 were considered statistically significant.
IBM SPSS Statistics version 27 (IBM Corp., Armonk, NY) and R-
Studio (R Foundation for Statistical Computing, Vienna, Austria)
were used for the statistical analysis. 

Results 

The overall clinicopathological characteristics of the patients are
presented in Table 1 . The total number of cases during the desig-
nated period was 296 in the non-pandemic group and 249 in the
pandemic group, showing a 15.9% decrease in the number of breast
cancer diagnoses owing to the COVID-19 pandemic. 

Clinicopathological findings 
In the non-pandemic group, 137 (46.3%) patients were in stage

I, 117 (39.5%) were in stage II, 32 (10.8%) were in stage III, and
10 (3.4%) were in stage IV. In contrast, in the pandemic group, 108
(43.4%) patients were in stage I, 93 (37.3%) were in stage II, 26
(10.4%) were in stage III, and 22 (8.8%) were in stage IV ( Table 2 ).
In the pandemic group, the percentage of patients with stage IIB
or higher disease increased from 22.0% to 31.3%, corresponding to
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Table 1 Patients Background in the Overall Population According to Year of Diagnosis 

Non-Pandemic Pandemic 
n = 296 % n = 249 % P value 

Age,yrs Mean(SD) 60.3( ±14.6) 61.6( ±15.8) 0.299 

BMI 

< 25 202 68.2 162 65.1 0.031 

� 25 77 26.0 57 22.9 

Unknown 17 5.7 30 12.0 

Family history 

Family history of breast and ovarian cancer 55 18.9 37 14.9 0.002 

No family history 239 80.7 198 79.5 

Unknown 2 0.7 14 5.6 

Medical history 

Cancer 25 8.4 15 6.0 0.536 

Other 151 51.0 132 53.0 

Nothing 117 39.5 100 40.2 

Unknown 3 1.0 2 0.8 

Parity 

< 1 92 31.1 91 36.5 0.080 

� 1 202 68.2 152 61.0 

Unknown 2 0.7 6 2.4 

Table 2 Distribution of Patients in Each Group by Stage and 10-year Survival Rate. And Expected Additional Deaths 

Non-pandemic Pandemic 
The 10-year Survival Rate (%) 
(The Relative Values) 

n = 296 % n = 249 % 

Stage Ⅰ 137 46.3 108 43.4 98.0 

Stage Ⅱ 117 40.0 93 37.3 88.4 

Stage Ⅲ 32 10.8 26 10.4 63.8 

Stage Ⅳ 10 3.4 22 8.8 19.2 

Total 296 100.0 249 100.0 86.8 

The weighted average 0.8785(SE = 0.0164) 0.8388(SE = 0.0184) 

Difference in survival rate 3.96points (95%CI: -0.87—8.80 P > 0.05) 

Expected increase in 
number of deaths 

2134 (-470 −4738) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

an increase of 9.3 points (95% confidence interval [CI]: 1.920627–
16.81106, P = .0133) ( Figure 1 ). 

Regarding the cancer subtype, in the non-pandemic group, there
were 228 (77.0%) and 68 (23.0%) cases of luminal and non-
luminal disease (HER2 + , Luminal-HER2 + , triple negative type),
respectively, while in the pandemic group, the corresponding values
were 189 (75.9%) and 59 (23.7%). There was no difference in
the percentage of patients in each stage between the 2 groups
within each subtype. Moreover, there was no increase in the
non-luminal type, which is generally considered highly malignant
( Figure 2 ). 

Regarding the Ki-67 labeling index in the non-pandemic group,
164 (55.4%) and 126 (42.6%) patients had a Ki-67 labeling index
of 20% or more and less than 20%, respectively. In the pandemic
group, the corresponding values were 155 (62.2%) and 92 (36.9%).
 

Among patients with a Ki-67 index below 20%, the proportion of
patients who progressed to stage IIB or higher was 16 (12.7%) in the
non-pandemic group and 10 (10.9%) in the pandemic group, which
was not significantly different. However, among patients with a Ki-
67 index higher than 20%, the pandemic group had a significantly
higher percentage (66 cases [42.6%] vs. 47 cases (28.7%), 13.9 pts,
P = .00936) ( Figure 3 ). 

Estimated 10-year Survival Rates 
The 10-year survival rate (relative value) of the National Cancer

Institute was used to calculate the 10-year survival rate from the
stage-weighted mean for each group. The expected 10-year survival
rates were 87.9% and 83.9% in the non-pandemic and pandemic
groups, respectively. There was a difference in survival of 3.96 points
(95% CI: -0.87 - 8.8, one .05) between the 2 groups; assuming the
Clinical Breast Cancer April 2023 267 
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Figure 1 Comparison of the percentage of patients in the pandemic and non-pandemic groups according to the clinical stage. 

Figure 2 Comparison of patients by subtype between the pandemic and non-pandemic groups, with patients classified as 
non-luminal type boxed in bold. 

268 Clinical Breast Cancer April 2023 
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Figure 3 Comparison of patients with a low ( < 20%) and high ( ≥ 20%) Ki67 labeling between the pandemic and non-pandemic 
groups, with patients classified as stage IIb or higher boxed in bold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

number of patients affected was the same as the 92253 count in
2017, the estimated number of deaths would be 2134 (min. -470 to
max. 4738). Although there was a trend towards a more advanced
clinical stage in the pandemic group, there was no statistically signif-
icant difference ( Table 2 ). Similarly, the 10-year survival rate for
each group, restricted to the high Ki-67 group, was calculated to be
6.3 points lower and the number of deaths higher in the pandemic
group. 

The median disease duration from mass awareness was 30 days
(0–2190) for the non-pandemic group and 30 days (0–2555) for the
pandemic group, with no difference in the distribution between the
2 groups ( P = .385). As for the motive for consultation, in the non-
pandemic group, 96 patients (32.4%) were screened for diagnosis,
184 (62.2%) were mass-aware, and 16 (5.4%) were referred by other
departments. In the pandemic group, the corresponding values were
48 (19.3%), 172 (69.1%), and 29 (11.6%). The number of cases
of screening diagnoses in the pandemic group decreased by 50%,
while the number of patients with mass awareness decreased by
6.5%. A significant decrease in the number of screening diagnoses
was observed ( P = .000299) ( Figure 4 ). 

Discussion 

This study revealed that the 10-year breast cancer survival rate was
lower in the pandemic group than that in the non-pandemic group.
A study from the United Kingdom comparing breast cancer-related
deaths before and after the COVID-19 lockdown found a 7.9%–
9.6% increase up to 5 years after diagnosis, corresponding to 281
(95% CI: 266–295) to 344 (95% CI: 329–358) additional deaths. 7 
A study in the United States study also reported a 0.52% cumulative
increase in deaths over the next 10 years for a 6-month COVID-19
pandemic impact and indicated that this would almost double if the
pandemic impact was extended to 12 months. 6 Since the incidence
of breast cancer is much higher in Europe and the United States than
that in Japan, and the breast cancer screening uptake proportion is
more than 30% higher than in Japan, the effect of withholding or
not undergoing screening was considered to be substantial. 8 

We also found a significant reduction in early-stage cancers in
the pandemic group. This is consistent with results from other
countries, including some in Asia, which showed a 15.9%–51%
reduction in early-stage cancers. 9–12 Additionally, the proportion of
more advanced cancers was significantly increased in the pandemic
group in cases with a high Ki-67 labeling index, which may be
due to the fact that most interval breast cancers are of high grade
and have high proliferative activity. 13–15 High proliferative cancers
(MIB-1 labeling index ≥ 20%) have been reported to have increased
lymph node positivity and are more likely to be in stage III than
those with low proliferative activity in a short period of time, a
trend similar to that noted in the present study. 16 If the impact of
refraining from receiving medical examinations due to the COVID-
19 pandemic is prolonged, these highly proliferative breast cancers
may cause an increase in deaths in the future. Breast cancer screening
and awareness are considered important to counteract high-grade,
highly proliferative breast cancers. 

Delayed diagnosis affects not only the prognosis but also the
patient’s quality of life. In the presence of axillary lymph node metas-
tases, additional axillary dissection and radiation therapy may be
Clinical Breast Cancer April 2023 269 
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Figure 4 Comparison of the motive to receive a medical examination between the pandemic and non-pandemic groups. 
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270 
performed, which may be accompanied by postoperative disabil-
ity such as upper extremity numbness and edema. 17 Alternatively,
advanced breast cancer may lead to additional pre- and postoperative
chemotherapy and adjuvant therapy that would have been unneces-
sary had it been detected earlier. 

Our study has several limitations, including a small sample size
and the possibility that regional characteristics may be involved;
therefore, further large-scale studies in Japan are needed. 

However, the suspension of breast cancer screening services has
led to the development of more advanced and aggressive breast
cancers, which may have affected the long-term clinical outcomes
of these patients. Therefore, it is necessary to establish appropriate
medical triage and screening systems. Additionally, it is important to
educate patients not to delay the timing of consultations by raising
awareness. 

Conclusion 

We found more aggressive and advanced disease after the suspen-
sion of breast cancer screening services owing to the COVID-19
pandemic. This may have affected the long-term clinical outcomes
of patients with breast cancer. 

Clinical Practice Points 
 What is already known about this subject? 

The COVID-19 pandemic is expected to increase the number
of deaths in the U.S. and Europe due to patients withholding
Clinical Breast Cancer April 2023 
screening, refraining from outpatient visits, and stopping medical
services, delaying the diagnosis of breast cancer. 

 What are the new findings? 
In this study, an increase in breast cancer stage was observed in
the Japanese COVID-19 pandemic, indicating a delay in diagno-
sis. However, the increase in deaths due to this was expected to be
less than in the United States or Europe. This may be due to the
fact that the breast cancer screening uptake proportion in Japan
has always been low, and even if the COVID-19 pandemic did
in fact cause a delay in health examinations, the impact would
be smaller than in the United States or Europe. In addition, the
COVID-19 pandemic did not increase the time from mass aware-
ness to medical examination, indicating that the impact of refrain-
ing from medical checkups was greater than that of refraining
from medical examinations. 

 How might it impact on clinical practice in the foreseeable future?
In the event of another new infectious disease pandemic, an
appropriate screening system must be established to avoid delay
in diagnosis of breast cancer. 

Ethical Approval 
We conducted this experiment in accordance with the Decla-

ration of Helsinki.This study was conducted under the ethical
approval of the following Research Ethics Committees: Medical
Ethics Review Committee of Tokyo Medical University (T2021-
0100) and Medical Ethics Review Committee of the Second
Kawasaki Saiwai Clinic (R2-9). 
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