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PURPOSE A nationwide lockdown was enforced in Brazil starting in March 2020 because of the COVID-19
pandemic when cancer screening activities were reduced. In this study, we evaluated the impact of the COVID-19
pandemic on breast cancer (BC) diagnosis.

METHODS We extracted data from the medical records of patients age older than 18 years who were diagnosed
with BC and started treatment or follow-up in private oncology institutions in Brazil between 2018 and 2021. The
primary objective was to compare the stage distribution during the COVID-19 pandemic (2020-2021) with a
historical prepandemic control cohort (2018-2019). Early BC was defined as stage I-1l and advanced disease as
stage IV.

RESULTS We collected data for 11,753 patients with an initial diagnosis of BC, with 6,493 patients in the
pandemic (2020-2021) and 5,260 patients in the prepandemic period (2018-2019). We observed a lower
prevalence of early-stage BC (63.6% v 68.4%) and a higher prevalence of advanced-stage BC (16.9 v12.7%),
after the onset of the pandemic (both P < .01). This pattern was similar for both estrogen receptor—positive/
human epidermal growth factor receptor 2—negative and human epidermal growth factor receptor 2—positive
tumors: significantly decreased in the early stage from 69% to 67% and 68% to 58%, respectively, and a
considerable increase in advanced-stage disease from 13% to 15% and 13% to 20%, respectively. For triple-
negative BC, there was a significantly higher percentage of patients with advanced-stage disease during the
pandemic (17% v 11%). Overall, age 50 years or older and postmenopausal status were associated with a
greater risk of advanced stage at diagnosis during the pandemic period.

CONCLUSION We observed a substantial increase in the number of cases of advanced-stage BC in Brazil during
the COVID-19 pandemic.
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INTRODUCTION

The first case of the novel coronavirus, also called
SARCoV-2, was identified in Wuhan, China, on De-
cember 31, 2019. Since then, cases of coronavirus
disease 2019, known as COVID-19, began to spread
globally. In March 2020, the WHO classified the
outbreak of the disease as a pandemic, the month in
which the first case was identified in Sdo Paulo, Brazil.}
According to data updated in March 2022 by the
WHO, nearly 482 million confirmed cases of COVID-19
have been reported worldwide, with approximately 6.2
million deaths since the beginning of the pandemic.?
According to official estimates provided by the federal
government, as of March 2022, almost 30 million

cases and 659,000 accumulated deaths have been
recorded in Brazil 2

It is widely known that for patients with cancer, timely
diagnosis and prompt initiation of treatment are vital to
ensure the best results. However, to flatten the curve of
the COVID-19 pandemic and consequently reduce the
risk of the collapse of the health system, a series of
measures were instituted, including lockdowns. These
measures, however, led to a reduction or cessation of
most elective health services, which, in addition to the
widespread reluctance of the population to maintain
their routine medical evaluations, resulted in a sig-
nificant drop in cancer screening and even in the
investigation of new clinical abnormalities. This grim
reality immediately raised concerns about the potential
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CONTEXT

Key Objective

Our study evaluated the impact of the COVID-19 pandemic on breast cancer (BC) diagnosis.

Knowledge Generated

The results of this study suggest that the proportion of advanced-stage BC has increased significantly since the beginning of
the pandemic, especially in tumors with a more aggressive phenotype (human epidermal growth factor receptor 2—positive
and triple-negative). As we expected, this increase was accompanied by an equally significant decrease in early-stage BC
diagnoses.

Relevance

To our knowledge, our study is the largest reported to date addressing the impact of the COVID-19 pandemic on BC diagnosis.
It was the first conducted in a low-middle income country and specifically addressed BC, a condition whose outcomes may
be more sensitive to decreased screening and early diagnosis than other cancers because of its highly curable nature when
diagnosed at an early stage.

reversal of decades of progress in breast cancer (BC) early
diagnosis, which largely accounts for the significant drop in
mortality observed in many countries.*

In this study, we aimed to evaluate the impact of the
COVID-19 pandemic on the stage of BC diagnosis in pa-
tients from the Oncoclinicas Group, the largest community
oncology practice in Brazil. We assessed the stage at BC
diagnosis in patients who had their first consultation or
started follow-up in the years 2020-2021 when compared
with a historical control from 2018 to 2019.

METHODS
Study Design and Population

Oncoclinicas consists of a network of (at the time of this
writing) more than 90 oncology outpatient clinics and
hospitals present in 13 provinces across Brazil, with a
centralized management, standardized patient care pro-
cedures, and interconnected patient charts.

This is a national population-based retrospective study, with
data collected from curated electronic health records (EHRs)
and cancer staging evaluated for all patients age older than
18 years, diagnosed with invasive BC (International Classi-
fication of Diseases 10th edition C50), in their first evaluation
for treatment, follow-up or second opinion consultation at
one of the Oncoclinicas units, between January 1, 2018, and
December 31, 2021. The eighth edition of American Joint
Committee on Cancer (AJCC) staging module was used to
define the initial staging.®

The primary objective was to compare the stage distribution
at the first visit during the COVID-19 pandemic (pandemic
cohort refers to patients first visited between January 1,
2020, and December 31, 2021) with a historical control
cohort of the prepandemic period (prepandemic cohort
refers to patients referred between January 1, 2018, and
December 31, 2019). Secondary end points were stratified
according to BC molecular subtypes, patient age, and
menopausal status.

2 © 2022 by American Society of Clinical Oncology

Data Collection

Deidentified data were extracted from the EHRs fed by the
Oncoclinicas’ medical team. We combined longitudinal
EHR data from all sites in a cloud-based platform that
includes structured data with elements from unstructured
sources using technology-based abstraction techniques.
Trained data curators qualify the data using mCODE
standards and predefined ontology and actively search for
critical variables in the patient's disease trajectory, in-
cluding clinicopathological features, patient demographics,
treatment exposure, and outcomes. In the present study,
we selected patients diagnosed with BC who first visited
Oncoclinicas between January 2018 and December 2021.

Statistical Methods

Descriptive statistics were used for demographic data and
information about the participants included in our analyses.
Categorical data and percentages for each variable were
calculated after dichotomization on the basis of BC staging.
For age, the median and range were calculated, followed by
dichotomization of age younger than 50 or 50 years or older
(considered premenopause and postmenopause in case
menopausal status was missing).

Univariate and multivariate tests were also performed on the
basis of the types of variables to be analyzed, namely staging,
age, and tumor subtype (on the basis of immunohisto-
chemical profile: estrogen receptor—positive (ER+), human
epidermal growth factor receptor 2—positive [HER2+], and
triple negative). We defined early stage as AJCC eighth | and
Il and advanced stage as AJCC IV. The following tests were
initially used: Fisher's exact test, test of proportions, and a
generalized linear model on the basis of logistic regression.
The variables were only considered significant if they had
a minimum significance of Pvalue < .1 (all P values were
two-sided). Missing data were disregarded for calculation
purposes in the analyses.
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The population studied was identified for convenience and
represents the total number of cases of International
Classification of Diseases-10 C5h0 diagnosed in the
Oncoclinicas. According to historical data, with an average
of 2,500 new patients per year, our sample size made it
possible to identify differences in the prevalence of stages
in the order of 3% when comparing prepandemic and
pandemic periods, with a statistical power > 80%.

RESULTS

We analyzed data from 11,753 patients diagnosed of in-
vasive BC, comprising 5,260 and 6,493 patients from the
prepandemic and pandemic cohorts, respectively. Most

TABLE 1. Baseline Patient Characteristics

Prepandemic Pandemic

Characteristic 2018-2019, No. (%) 2020-2021, No. (%)

Sex
Missing 0 (0.0) 81 (1.2)
Female 5,206 (99.0) 6,347 (97.8)
Male 54 (1.0) 65 (1.0)
Age, years
Younger than 30 28 (0.5) 64 (1.0)
31-40 400 (7.6) 722 (11.1)
41-50 974 (18.5) 1,456 (22.4)
51-60 1,219 (23.2) 1,425 (21.9)
61-70 1,283 (24.4) 1,360 (20.9)
71-80 882 (16.8) 983 (15.1)
81-90 388 (7.4) 405 (6.2)
91 or older 85 (1.6) 78 (1.2)
Menopausal status
Pre 1,804 (34.3) 2,682 (42.3)
Post 3,456 (65.7) 3,811 (58.7)
Stages at diagnosis
Missing 1,524 (29.0) 1,774 (27.3)
| 1,212 (32.4) 1,338 (28.4)
Il 1,343 (35.9) 1,661 (35.2)
I 705 (18.9) 921 (19.5)
\% 476 (12.7) 799 (16.9)
IHC subtype
ER-positive 3,421 (65.0) 3,770 (58.1)
HER2 1,204 (22.9) 1,853 (28.5)
TNBC 635 (12.1) 870 (13.4)
Total 5,260 6,493

NOTE. The prepandemic period refers to a historical control cohort
between January 1, 2018 and December 31, 2019. The pandemic
cohort refers to patients who visited Oncoclinicas units for the first time
between January 1, 2020 and December 31, 2021.

Abbreviations: ER, estrogen receptor; HER2, human epidermal
growth factor receptor 2; TNBC, triple negative breast cancer.
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patients were female, age older than 50 years, and post-
menopausal (Table 1).

In the prepandemic cohort, the proportion of patients with
stage I-IV BC was 32.5%, 35.9%, 18.9%, and 12.7%,
respectively. Information was not available for approxi-
mately 29% (n = 1,524) of the cases. In the pandemic
cohort, the same distribution by stage I-IV was 28.4%,
35.2%, 19.5%, and 17%, respectively, with missing in-
formation in 27% (n = 1,774) of the patients.

Comparing the pandemic with the prepandemic cohort, we
observed a lower prevalence of patients with early-stage BC
(63.6% v68.4%; two-sided P < .001) and (mainly through
the year 2021), a higher prevalence of patients with
advanced-stage BC (16.9 v 12.7%; P < .001; Fig 1A).

Among the ER+/HER2- tumors (n = 7,191), there was a
numerically lower prevalence of patients in the early-stage
(67% v69%; P=.061) and a significantly higher proportion
of patients with advanced-stage BC (15% v 13%; P=.026)
in the pandemic cohort than in the prepandemic years
(Table 2 and Fig 1B).

A similar pattern was observed in HER2+ tumors (n = 3,056),
with a significantly lower prevalence of patients with early-
stage (58% v 68%; P < .01) and a higher proportion of
advanced-stage BC (20% v 13%; P < .01) in the pandemic
period than in the prepandemic cohort (Table 2 and Fig 1B).

Fortriple-negative BC (n = 1,505), there was a trend toward a
lower prevalence of early-stage BC (62% v65%; P > .1) and
a higher prevalence of advanced-stage BC (17% v 11%;
two-sided P < .01) in the pandemic cohort (Table 2 and
Fig 1B).

A higher prevalence of advanced-stage BC was observed in
patients age older than 50 years (19% v 13%) and post-
menopausal status (20% v 13%) in the pandemic cohort
versus prepandemic years (Figs 1C and 1D, respectively).

DISCUSSION

The COVID-19 pandemic has had a negative impact on
global access to health care and has not spared oncology.
The results of this retrospective database study suggest that
the proportion of advanced-stage BC at Oncoclinicas has
increased significantly since the beginning of the pan-
demic, mainly in tumors with a more aggressive phenotype
such as HER2+ and triple-negative; unsurprisingly, this
increase was accompanied by an equally meaningful de-
crease in the diagnosis of BC at an early stage. To the best
of our knowledge, this study is the largest reported so far
addressing this important issue and the first to be con-
ducted in a low-middle income country. Furthermore, it
specifically addresses BC, a condition whose outcomes
may be more sensitive to decreases in screening and early
diagnosis than in other types of cancer because of its highly
curable nature when diagnosed at earlier stages.

Our results are consistent with those of other studies. Zhou
et al® reported a cohort of patients diagnosed with some
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types of cancer at the UC San Diego Health Cancer
Services outpatient clinic. In this series, among 442
patients with BC, there was a percentage decrease in
the number of patients presenting with clinical stage |
from 51.3% in 2020 to 63.9% in 2019, as well as a
higher prevalence of metastatic cases (6.2% v 1.9%).

In an interesting presentation at ASCO 2021, Lloyd et al’
reported the results of a retrospective analysis of 1,930
patients diagnosed with invasive BC between 2016 and
2020 using the Beth Israel Deaconess Medical Center
Cancer Registry. The proportion of patients diagnosed with
stage Il and IV BC in 2020 was almost double that ob-
served between 2016 and 2019 (12.6% v 6.6%; P <
.001). In addition to the year of diagnosis, lower income
and increased Charlson Comorbidity Index were associ-
ated with a more advanced stage at diagnosis in a mul-
tivariate analysis. Although in our study we did not address
medical comorbidities, the identification of age older than
50 years and postmenopausal status as factors associated
with a greater odds of metastatic disease at presentation
appears in line with the results of Lloyd et al’, since this is
the most vulnerable population, generally associated with
other unfavorable health conditions, which was more
reclusive during the lockdown and its aftermath.

The main reason for this increase in the number of ad-
vanced cases might be directly related to the reduction in
the execution of screening tests such as mammaography,
to a greater difficulty in accessing health services as a
result of lockdowns and/or to the reluctance of the pop-
ulation to break isolation because of the risk of infection.
According to a retrospective analysis that used Optum’s
deidentified Clinformatics Data Mart Database (which
includes Medicare and commercially insured members),
the percentage of patients who were screened for BC
decreased by 49.5% between March and June of 2020
compared with the same period in 2019.2 Yabroff et al®
also observed a significant decline in the number of
cancer pathology reports, including BC, during 2020 in a
population-based cancer registry pathology of patients
from Georgia and Louisiana (USA), which was 40% lower
in some months than in the same period in 2019.

Our study was carried out in a population served exclu-
sively by private health services, but because of the pe-
culiarities of public health services in low- and middle-
income countries such as Brazil, we believe that the
impact of the COVID-19 pandemic could be even more
impactful. Epidemiological cancer data in Brazil are still
inconsistent owing to the low capillarity of cancer registry
services in all states of the country. The National Cancer
Institute (INCA) publishes a document every three years
that estimates, through a mathematical model, the inci-
dence and mortality from cancer in different states of
Brazil.*® Consequently, the production of data regarding
the impact of the COVID-19 pandemic on the diagnosis
and treatment of BC in Brazil is greatly impaired.
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FIG 1. (A) Distribution of cases of early and advanced BC prepandemic and during the pandemic. (B) Distribution of BC cases by im-
munohistochemical profile in the prepandemic period and during the pandemic. (C) Distribution of BC cases by age ( 50 or younger v older

than 50 years) in the prepandemic period and during the pandemic. (D) Distribution of BC cases by menopausal status in the prepandemic
period and during the pandemic. BC, breast cancer.
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Two studies published in 2022 evaluated the impact of
COVID-19 on the early diagnosis of BC by public health
services in our country. Moterani Junior et al studied three
Brazilian public databases regarding the performance of
mammography between the beginning of 2017 and end of
2020. There was a drop in the monthly average of mam-
mograms from 14.9/1,000 in 2019 to 9.25/1,000 in
2020, raising the possibility of later diagnoses in sub-
sequent years of screening, as demonstrated in this study.
A second study carried out at the public oncology service in
the state of Sdo Paulo compared BC diagnoses made in
2019 with those made in 2020. The number of diagnoses
performed in 2020 (pandemic period) was 59 compared
with 115 in the previous year. However, the percentage of
symptomatic cases (palpable masses) was 79.7% in 2020
and 50.4% in 2019 (P < .001), confirming the delay in the
diagnosis of BC caused by the COVID-19 pandemic.'?

Our study has some limitations, two of which are important to
highlight. First, this was a retrospective and observational
study; therefore, causality could not be assessed. Second,
our analysis included patients diagnosed with BC who were
evaluated during the first consultation at Oncoclinicas be-
tween 2018 and 2021. Thus, this selection criterion included
patients who sought a second opinion, potentially because of
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