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Global impact of pandemic by SARS-CoV-2
on breast cancer diagnosis and screening
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ABSTRACT
Introduction: The pandemic related to the new coronavirus is characterized by high rates of contamination, transmissibility, and
mortality. The measures of social isolation adopted by the World Health Organization and corroborated by several countries,
with a view to avoiding or minimizing the transmission of COVID-19, can lead to the reduction of the capacity of screening
and diagnosis of diseases, such as breast cancer. Objective: This study aimed to analyze the diagnostic indexes and mamaria
malignancy diagnosis test, such as mammogram, during the COVID-19 pandemic period. Methodology: Systematic review of the
literature based on studies found in the PubMed, SciELO, LILACS, and ScienceDirect databases. Results: The six selected articles
demonstrate a reduction in the diagnosis of breast cancer during the pandemic, although with discordant rates. Outcomes such
as reduced number of mammograms and change in tumor stage were also analyzed. Conclusion: It is essential to maintain care
with the screening, diagnosis, and treatment of breast cancer, in order to minimize the damage caused over more than 1 year of
COVID-19 pandemic.
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INTRODUCTION
The SARS-CoV-2 virus infections are first recorded in December
2019 in Wuhan, China. Spreading globally, due to the inherent
characteristics of the virus, there was a need to implement measures to contain viral propagation, such as social distancing and
the relocation of health services, in order to meet new global
demands. Therefore, many countries have chosen to temporarily
suspend their screening and diagnosis programs for breast cancer, which is the world’s most common neoplasm among women1.
In Brazil, according to Bessa2, the National Health Agency
recommended that non-urgent visits, examinations, or surgeries be postponed. The State has a screening program for the
diagnosis of breast cancer through the Unified Health System
in women aged between 50 and 69 years. Despite government
efforts, even before the pandemic, it is estimated that, together
with the search for private care, only 60% of screening coverage
occurs in the country.
In this context of changes in the functionality of health systems resulting from the COVID-19 pandemic, the study aimed to

analyze the overall impact on the number of diagnoses of breast
neoplasms and on mammograms. Through a systematic review,
pre-pandemic and pandemic comparative data are described.

METHODS
This study consists of a systematic literature review so that submission to the Ethics and Research Committee was not necessary. Articles indexed in the electronic databases PubMed,
SciELO, LILACS, and ScienceDirect were manually collected
from August 28 to 31, 2021. Cross-sectional and retrospective
observational studies were selected using the following descriptors and keywords: (Diagnosis) AND (Breast Neoplasms) AND
(COVID-19), which were obtained according to the Health Science
Descriptors (DeCS).
The inclusion criteria for the selection of articles for systematic review were predetermined and include relationship between
the number of breast cancer diagnoses before and during the
COVID-19 pandemic; articles with real data presentation; and
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articles with translation into at least one of the following languages: English, Portuguese, or Spanish. The exclusion criteria
were also predetermined for the search, being excluded: editorial articles; articles whose publication has been made in languages other than those mentioned above; and articles with
speculative data.
In this search for the present study, 263 results were found
on the PubMed platform, 174 articles on the ScienceDirect platform, and 5 articles on the LILACS platform, with no results on
the SciELO platform. Only one of the articles was duplicated,
so after reading the titles, 36 studies were selected to read the
abstract and, after reading the respective abstracts, 21 articles
remained. These 21 studies were read in full by three reviewers
and selected independently so that they met the inclusion and
exclusion criteria, leaving, at the end, 6 articles.
Of the 263 articles found on the PubMed platform, 262 remained
after the exclusion of the duplicate, so that 229 of them were
excluded after reading the title and 12 after reading the abstract
for not meeting the pre-established requirements. Of the 19 articles read in full, 10 were excluded due to the absence of the outcome of the relationship between the number of breast cancer
diagnoses during the pandemic, 4 were excluded because they
were guidelines or editorial letters, and 1 was excluded because
it referred to simulations with unrealistic data from population
models. Of the 174 studies located on the ScienceDirect platform,
171 were excluded after reading the title and 2 were excluded
after reading the abstract, so the article read in full was included
in the review. Of the five articles found on the LILACS platform,
four studies were excluded after reading the title and one was
selected to integrate the systematic review. Finally, data were

Total articles found:
442
PubMed: 263
ScienceDirect: 174
SciELO: 0
LILACS: 5

420 deleted after
reading title and
summary

6 articles included in the
systematic review

1 article deleted by
duplication

21 articles selected for
full-text reading

10 excluded due to the
absence of the main
outcome
4 other types of study
1 excluded as it refers to
simulations with
unrealistic data

Figure 1. Search strategy flowchart. Passo Fundo (RS), 2021.
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extracted on the characteristics of the studies, results, and outcomes. The flowchart of the process of identification and selection of studies is presented in Figure 1.

RESULTS
All articles included were published in 2020 or 2021, written
in English, with impact factors ranging from 4,018 to 11,059.
Regarding origin, two studies are from the Netherlands3,4, one
from Belgium5, one from Brazil6, one from Croatia1, and one from
Italy 7. The outcomes addressed by the studies were decreased in
breast cancer diagnoses, reduction in the number of tests performed, and changes in the stage of cancer.
In the Brazilian article, coming from Fortaleza, Ceará, mammography and breast ultrasound examinations had the greatest
impact due to the pandemic, with a decrease of 95% and 100%,
respectively, which led to a reduction of up to 60% of diagnoses,
since the number of new cases of breast cancer was 23 in May
2019 and 8 in May 20206. When comparing two distinct periods,
it was noted that, in northern Italy, between May 2019 and July
2019, 15,942 mammograms were performed and 223 individuals were diagnosed with breast cancer (221 women and 2 men),
but in the same quarter of 2020, only 9,052 mammograms were
performed and 177 patients were diagnosed (174 women and
3 men). In addition, in 2020, there was a statistically significant reduction in the diagnosis of breast cancer in situ (from
17% of breast cancer diagnoses in 2019 to 6.8% in 2020), but the
rate of cT1, cT2, and cT3 tumors diagnosed in May to July 2020
did not differ significantly from the 2019 tumors. In contrast,
cT4 tumors increased from 4 (1.8%) in 2019 to 14 (7.9%) in 2020
and the number of breast cancers with metastatic lymph nodes
(cN+) at the time of diagnosis increased from 28 (12.5%) in 2019
to 42 (23.7%) in 20207.
In the Netherlands, the incidence of breast tumors detected
at screening decreased during weeks 12–13 of 2020, almost
zeroed during weeks 14–25, and increased during weeks 26–35.
The decrease in incidence was observed in all age groups and
occurred mainly for cTis, cT1, ductal carcinoma in situ, and stage
I tumors. Due to the suspension of the breast cancer screening
program and its restarting with reduced capacity, the incidence
of tumors detected by screening decreased by 67% during weeks
9–35 of 2020, which equates to about 2,000 possibly delayed breast
cancer diagnoses. Despite this, until August 2020, there was no
evidence of a transition to breast cancer at higher stages after
the restart of screening3.
A 24% reduction in newly diagnosed breast cancer cases in
Croatia was seen during April, May, and June 2020 compared
to the same period in 2019. However, during the whole of 2020,
only 1% fewer new cases were reported than in 2019, 6% less than
expected1. In Belgium, female breast cancer diagnoses in the
screening population (50–69 years) decreased by 56% in April
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2020, but it was possible to resume screening for these tumors,
with only 6% of diagnoses missing by the end of 20205.

DISCUSSION
Breast cancer screening in the asymptomatic population leads to
early diagnosis and treatment8. During the COVID-19 pandemic,
there were problems in accessing cancer care services, which
includes screening 9, raising some concerns about the delay, and
decreased diagnoses of the disease5. This context can have deleterious long-term effects, since it was estimated that the delay
of each month in diagnosis is associated with a 1.8% higher probability of a more advanced stage of cancer1.
As can be seen in Table 1, the six articles selected for systematic review demonstrate a reduction in the diagnosis of breast
cancer during the COVID-19 pandemic, although these rates present some disagreements. Lôbo et al.6 reported a 60% reduction
in diagnoses, the highest rate found, but these data are related
to a restricted population, since they correspond to the city of
Fortaleza (Ceará, Brazil). In addition, these rates also disagree
with those presented by the National Cancer Institute10 which
demonstrates 59,700 new cases in 2019 and 66,280 in 2020, so that
in Brazil, there was a 10% increase in new cases of the disease.

Toss et al.7, Eijkelboom et al.3, Vrdoljak et al.1, and Eijkelboom
et al.4 demonstrated similar rates of diagnostic reduction in the
first half of 2020, with 24, 37, 24, and 35% decrease, respectively.
These values also disagree with those analyzed in the same studies by Vrdoljak et al.1 and Peacock et al.5, which demonstrate a
reduction of 1 and 6%, respectively, when compared to the whole
year 2019 and 2020. The explanation for these data may lie in the
fact that, as cancer care services returned to work, an increase in
screening volumes may have reduced the deficit in accumulated
mammograms, as demonstrated in the study by Miller et al.11,
which brought up new diagnoses of the disease.
Regarding breast cancer screening tests, when analyzing
the article by Lôbo et al.6, it was evidenced a 95% decrease in
the rate of mammograms in the period from March to June 2020
compared to 2019 in Brazil, while in the study by Toss et al.7, in
Italy, there was a 43% reduction in these rates from May to July
2020, compared to the previous year. The discrepancy of these
data may occur due to the fact that the pandemic in Italy began
earlier than in Brazil and had its peak waves of SARS-Cov-2 in
different stages.
When comparing Brazilian studies, Lôbo et al.6 with Bessa2,
there is a difference in results, because Bessa12, based on DATASUS,
showed a 42% drop in the rate of mammograms throughout the

Table 1. Outcomes found in the systematic search.
Analyzed
site

Analyzed period

Breast cancer diagnostic
reduction (%)

Mammography
reduction (%)

Tumor stage (%)

1. Lôbo
et al.6

Fortaleza,
Ceará, Brazil

From March to June
2020, compared to the
same period in 2019

60 of reduction in diagnostics

95

–

2. Toss et al.5

Province of
Modena,
northern
Italy

From May to July 2020,
compared to the same
period in 2019

43

IN SITU: decrease of 68
IIA: decrease of 12
Stage III: increase of 10
Stage I, IIB e IV no
significant changes

Holland

From February
to August 2020,
compared with the
same period in 2018
and 2019

37 of reduction in diagnostics

–

IN SITU: decrease of 57
Stage I: decrease of 43
Stage II: decrease of 25
Stage III: decrease of 16
Stage IV: decrease of 4

Croatia

Year 2020 compared
to 2019

24 of reduction in diagnostics
from April to June 2020, if
compared with the same
period in 2019
1 of reduction in diagnostics
for the whole of 2020

–

–

5.
Eijkelboom
et al.3

Holland

From February to April
2020, compared with
the same period in
2018 e 2019

35 of reduction in diagnostics

–

IN SITU: decrease of 38
Stage I: decrease of 39
Stage II: decrease of
32,5
Stage III: decrease of 38
Stage IV: decrease of 15

6. Peacock
et al4

Belgium

2020 compared to year
2019

6 of reduction in diagnostics

–

–

Reference

3.
Eijkelboom
et al. 2

4. Vrdoljak
et al.1

24 of reduction in diagnostics
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country and that the most affected state was Rondônia, with 67%.
However, in the study by Lôbo et al.6, it is only in Fortaleza, Ceará,
there was a 95% decrease, which is similar to the data demonstrated
by Collado-Mesa et al.12, whose decrease in mammograms was
98% in Florida, USA. From March to June 2020, the same period
as evidenced by Lôbo et al.6, the article by Song et al.16 showed a
38% reduction in mammograms expected compared to 2019 in the
United States. In another study conducted in the United States13,
from March to May 2020, the absolute deficit in the American population in breast screening associated with the COVID-19 pandemic
was estimated at 87.3% compared to the same time period in 2019.
In the analysis of the selected articles, a significant reduction
of 68% of the tumor in situ is found in the study by Toss et al.7 and
of 57% is found in the study by Eijkelboom et al.3, demonstrating
the proximity of the data. Already in the study by Eijkelboom
et al.4, this rate is also decreased, but with a value of 38%. Stage I
had similar results in the articles by Eijkelboom et al. 3 and by
Eijkelboom et al.4, with a decrease of 43 and 39%, respectively.
However, in the study by Toss et al.7, this stage does not present significant changes, as well as IIB and IV in the same article.
Stage II demonstrates a decrease of 12, 25, and 32.5% in the studies by Toss et al.7, Eijkelboom et al.3, and Eijkelboom et al.4, in that
order, in which the disparity of the data between the first and the
other articles is perceived. Stage III shows decrease in the study by
Eijkelboom et al.3 of 16% and approximately double in the study by
Eijkelboom et al.3, with 38%. However, Toss et al.7 presented a discrepancy in the data, with an increase of 10%. Stage IV showed a
slight decrease of 4% in the study by Eijkelboom et al.3 and a more
significant percentage of 15% in the study by Eijkelboom et al.4.
In relation to increased mortality due to delay and decrease
in diagnoses, Yong et al.14 estimated the long-term clinical impact
of breast cancer screening interruptions in Canada, using a validated mathematical model, which demonstrated an increase
of 110 deaths between 2020 and 2029 due to a 3-month break
in the disease screening service. Another study15 estimated the
impact of COVID-19 on screening and treatment of breast cancer at Sharpless, using CISNET cancer simulation, which demonstrated an increase of more than 5,000 deaths in the next decade
in the United States.

This context of reduced diagnosis and screening tests demonstrated by systematic review occurs both due to the reduced operational status of imaging clinics and due to the fear of patients seeking health services16. However, even in the midst of the pandemic,
other pathologies, such as breast cancer, have not stopped emerging and continue to cause high morbidity and mortality. In this
sense, since the COVID-19 pandemic persists for more than 1 year,
it is important that breast cancer care services continue to function, with due care, in order to perpetuate care for the pathology.
Although some studies present discordant rates, this review
demonstrates the reduction in the number of tests performed
for breast cancer screening, as well as the decrease in diagnoses of the disease in all sites studied by the analyzed articles. In
addition, it is also suggested, as a consequence of the reduction
in screening, changes in the staging of breast cancer. However,
more studies are needed to confirm these findings. Even so,
considering the data that indicate worsening in the stage of the
disease, it is essential to maintain care with the screening, diagnosis, and treatment of breast cancer, aiming to minimize the
damage caused over more than 1 year of COVID-19 pandemic.
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Tomasović C̆, et al. COVID-19 Pandemic Effects on Breast Cancer
Diagnosis in Croatia: A Population- and Registry-Based Study.
Oncologist. 2021;26(7):e1156-60. https://doi.org/10.1002/onco.13791
2. Eijkelboom AH, de Munck L, Lobbes MBI, van Gils CH,
Wesseling J, Westenend PJ, et al. Impact of the suspension
and restart of the Dutch breast cancer screening program
on breast cancer incidence and stage during the COVID-19
pandemic. Prev Med. 2021;151:106602. https://doi.org/10.1016/j.
ypmed.2021.106602

4

3. Eijkelboom AH, de Munck L, Peeters MJTFDV, Broeders
MJM, Strobbe LJA, Bos MEMM et al. Impact of the COVID-19
pandemic on diagnosis, stage, and initial treatment of breast
cancer in the Netherlands: a population-based study. J Hematol
Oncol.2021;14:64. https://doi.org/10.1186/s13045-021-01073-7
4. Peacock HM, Tambuyzer T, Verdoodt F, Calay F, Poirel HA, De
Schutter H, et al. Decline and incomplete recovery in cancer
diagnoses during the COVID-19 pandemic in Belgium: a yearlong, population-level analysis. ESMO Open. 2021;6(4):100197.
https://doi.org/10.1016/j.esmoop.2021.100197

Mastology 2022;32:e20210057

Global impact of pandemic on breast cancer diagnosis

5. Toss A, Isca C, Venturelli M, Nasso C, Ficarra G, Bellelli V, et al.
Two-month stop in mammographic screening significantly
impacts on breast cancer stage at diagnosis and upfront
treatment in the COVID era. ESMO Open. 2021;6(2):100055.
https://doi.org/10.1016/j.esmoop.2021.100055
6. Lôbo CC, Pinhiero LGP, Vasques PHD. Impact of the COVID-19
pandemic on breast cancer diagnosis. Mastology. 2020;30:1-5.
https://doi.org/10.29289/25945394202020200059
7. Lauby-Secretan B, Scoccianti C, Loomis D, Benbrahim-Tallaa
L, Bouvard V, Bianchini F, et al. Breast-cancer screening–
viewpoint of the IARC Working Group. N Engl J Med.
2015;372(24):2353-8. https://doi.org/10.1056/NEJMsr1504363
8. Zadnik V, Mihor A, Tomsic S, Zagar T, Bric N, Lokar K, et al.
Impact of COVID-19 on cancer diagnosis and management in
Slovenia – preliminary results. Radiol Oncol. 2020;54(3):32934. https://doi.org/10.2478/raon-2020-0048
9. Chen RC, Haynes K, Du S, Barron J, Katz AJ. Association
of cancer screening deficit in the United States with the
COVID-19 pandemic. JAMA Oncol. 2021;7(6):878-84. https://
doi.org/10.1001/jamaoncol.2021.0884
10. Sharpless
NE.
COVID-19
and
cancer.
Science.
2020;368(6497):1290. https://doi.org/10.1126/science.abd3377
11. Nyante SJ, Benefield TS, Kuzmiak CM, Earnhardt K, Pritchard M,
Henderson LM. Population-level impact of coronavirus disease
2019 on breast cancer screening and diagnostic procedures.
Cancer. 2021;127(12):2111-21. https://doi.org/10.1002/cncr.33460

12. Bessa JF. Breast imaging hindered during Covid-19 pandemic,
in Brazil. Rev Saúde Publica. 2021;55:1-8. https://doi.
org/10.11606/s1518-8787.2021055003375
13. Instituto Nacional de Câncer. Estatísticas de câncer. Instituto
Nacional de Câncer, Ministério da Saúde; 2020. [cited on Set.
08, 2021]. Available from: https://www.inca.gov.br/numerosde-cancer
14. Collado-Mesa F, Kaplan SS, Yepes MM, Thurber MJ,
Behjatnia B, Kallos NPL. Impact of COVID-19 on breast
imaging case volumes in South Florida: a multicenter
study. Breast J. 2020;26(11):2316-9. https://doi.org/10.1111/
tbj.14011
15. Miller MM, Meneveau MO, Rochman CM, Schroen AT,
Lattimore CM, Gaspard PA, et al. Impact of the COVID-19
pandemic on breast cancer screening volumes and patient
screening behaviors. Breast Cancer Res Treat. 2021;189(1):23746. https://doi.org/10.1007/s10549-021-06252-1
16. Song H, Bergman A, Chen AT, Ellis D, David G, Friedman AB,
et al. Disruptions in preventive care: mammograms during
the COVID-19 pandemic. Health Serv Res. 2021;56(1):95-101.
https://doi.org/10.1111/1475-6773.13596
17. Yong JH, Mainprize JG, Yaffe MJ, Ruan Y, Poirier AE, Coldman
A, et al. The impact of episodic screening interruption:
COVID-19 and population-based cancer screening in
Canada. J Med Screen. 2021;28(2):100-7. https://doi.
org/10.1177/0969141320974711

© 2022 Brazilian Society of Mastology
This is an open access article distributed under the terms of the Creative Commons license.

Mastology 2022;32:e20210057

5

