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Background: Breast cancer has a high incidence and increasing mortality in Southern Brazil. The present
study evaluated clinical and sociodemographic characteristics, and their association with overall survival
in a private cancer center.
Methods: 1113 breast cancer patients were included in this study. The association between survival and
clinicopathological and sociodemographic characteristics was analyzed using Cox regression and Kaplan-
Meyer curves.
Results: Median age at diagnosis was 52 years (SD 13.5). Most patients were diagnosed in stages 0 and I
(62.7%), while only 1.3% had stage IV disease. Five- and 10-year overall survival were 93.5% and 83.8%,
respectively. According to multivariate analysis, age at diagnosis (HR 1.05; CI95 1.03e1.06), staging (stage
III: HR 4.04; CI95 1.34e12.19; stage IV: HR 9.61; CI95 2.17e42.50), high KI67 (HR 5.46; CI95 1.27e23.32)
and distant recurrence (HR 7.28; CI95 4.79e11.06) were significantly associated with survival. Smoking
status, years of education, BMI, and tumor biological status were not significantly associated with
mortality.
Conclusions: This cohort of Brazilian patients, who received timely and appropriate treatment, achieved
outcomes that are comparable to those from high income countries. Breast cancer mortality seems
dependent on the quality of health care available to patients.
© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Brazil is the sixthmost populated country in theworld with over
200million people [1], corresponding to approximately one third of
the population in Latin America [2]. Breast cancer is the leading
cause of cancer death among women in this upper middle-income
nation [3]. A recent study [4] has shown a trend toward increased
mortality from breast cancer in young women from 1996 to 2013 e

from 12.1 to 15.7 per 100,000 women e with marked differences
among the five major Brazilian regions. The highest average
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mortality rate in the study period was recorded in the Southern
region (16.4 per 100,000 women). Porto Alegre, capital of the
southernmost state Rio Grande do Sul, is the Brazilian city with the
highest incidence of breast cancer (crude rate estimated at 114.25/
100,000 for 2018) [5].

Despite this trend, little data are available regarding the char-
acteristics of Brazilian women with breast cancer and the aspects
associated with survival [3,4]. Cecilio et al. [3] pointed out that the
testing of molecular markers of breast cancer in Brazil is often not
standardized or absent, limiting the amount and quality of the
available information and complicating the design of health pol-
icies, prevention actions, and targeted treatments.

Previous studies have suggested that the high breast cancer
mortality in Brazil might be associated with the type of health care
that is available towomen [6,7]. A large nationwide study including
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3142 women showed that women treated at the public healthcare
system (69% of the study population) had significantly longer time
from diagnosis to treatment, poorer outcomes, and lower disease-
free survival [8], perhaps because they were diagnosed with more
advanced disease. While universal care is provided by the Brazilian
public health care system (the Unified Health System, SUS), private
healthcare has shown progressive growth since the 1990s, reaching
approximately 25% of the population in 2016, which corresponds to
roughly 50 million people relying on private insurance for their
health care needs [7].

Given this scenario, the present study aims to describe the
clinical and sociodemographic characteristics as well as survival in
1113 women diagnosed, treated, and followed-up over a 20-year
period at a center of excellence in breast cancer treatment
(Núcleo Mama Moinhos, NMM) established in a private non-profit
hospital Porto Alegre, state capital of Rio Grande do Sul.
2. Methods

This is a retrospective cohort study including all women with
breast cancer who were treated and followed-up at NMM from
January 1995 to December 2017. All cases had centrally reviewed
histological confirmation. NMM includes a comprehensive data-
base with demographic and clinical information on patients, with
systematic updates through clinical visits or telephone calls. The
NMM protocol for management of patients involves diagnosis,
treatment, and clinical follow-up according to current American
Society of Clinical Oncology (ASCO) guidelines. Diagnostic proced-
ures comprise triple assessment with clinical examination and
staging, imaging with mammography and breast ultrasonography,
and an image-guided core needle biopsy for histological diagnosis,
with assessment of tumor grade and immunohistochemical status
by a single, local laboratory.

For the present cohort, after pathology reports became avail-
able, womenwere informed of their diagnosis and treatment plans
were outlined. Initial treatment typically involved surgery,
chemotherapy, radiotherapy, or palliative care when indicated.
Patients received timely and adequate treatment, that is: treatment
started no more than 2e3 weeks after diagnosis and patients
received all treatments based on international guidelines. After
completed treatment, quarterly follow-up visits were scheduled for
the first 3 years, semiannual from year 4 to year 5, and annual
thereafter.

All data were obtained by review of NMM electronic records.
Patients were contacted over the phone to determine survival
status if they had not been to a follow-up visit in the previous 12
months. All-cause mortality was chosen as an outcome indicator to
avoid the bias inherent in the determination of causes of death in
retrospective studies.

The study protocol was approved by the institutional review
board of Hospital Moinhos de Vento. Since the analysis was based
on medical records, individual participant consent was not
required.
2.1. Setting

NMM is housed in a large non-profit hospital providing care to
private insured patients only. Patients treated at NMM comemainly
from Porto Alegre (population 1.5 million) but also from other
towns in the state or adjacent states where high-quality specialized
oncologic care is not available. NMM has a formal multidisciplinary
team case management and weekly tumor boards for discussion of
all breast cancer cases.
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2.2. Primary outcome and prognostic indicators

The primary outcome measure was overall survival, from diag-
nosis to death. Women known to be alive in December 2017 (last
data collection) were censored. The association among survival and
the following variables was evaluated: age at diagnosis, disease
stage at diagnosis, length of education, smoking status, body mass
index (BMI, kg/m2), menopausal status, hormone replacement
therapy, family history of breast cancer, tumor characteristics, type
of treatment, date of detection of regional/distant metastasis, date
of death and cause of death.

2.3. Statistical analysis

Descriptive analysis was used to characterize the study popu-
lation. Categorical variables were summarized using absolute fre-
quencies and percentages, while continuous variables were
analyzed using means and standard deviation (SD). Additionally,
age of diagnosis was categorized, with the cutoff point set at the age
50. To estimate survival curves, the Kaplan-Meier estimator was
used, and the curves were compared with the log rank test. For the
multivariate analysis, we used the Cox regression model using
p < 0.2 for selecting covariates for the model, obtaining hazard
ratios (HR) and 95% confidence intervals [CI]. Statistical analysis
was performed using R software, version 3.6.0. P values were
considered statistically significant at <0.05.

3. Results

A total of 1113 patients were included in this study. The median
follow-up was 84 months. During the 20-year follow-up, 168
women died from breast cancer (15%). Five-, 10- and 20-year overall
survival were 93.5%, 83.8% and 60.4%, respectively. Table 1 de-
scribes all baseline characteristics of the cohort. Median age at
diagnosis was 52 years (SD 13.5). The majority of patients had BMI
<30 kg/m (84.5%) and were never smokers (76%). Most patients
were postmenopausal (64%) and, from these, 40% had received
hormone replacement therapy. Most breast cancers were luminal
(76.6%), 19.5% were HER2-positive and 14.4% were triple-negative.
The majority of patients was diagnosed in clinical stages 0 and I
(62.7%), while only 1.3% were diagnosed in stage IV. Fig. 1 shows
overall survival according to stage of breast cancer.

Table 2 shows treatment characteristics of the patients. Most
patients underwent breast conservative surgery (51.1%). Chemo-
therapy was administered in the neoadjuvant setting in 12.4% of
patients and in the adjuvant setting in 41.7%; 64.5% of patients
underwent radiation therapy. Table 3 shows 5-, 10 and 20-year
survival for curable breast cancer according to stage.

In the univariate analysis, the variables associated with survival
were age at diagnosis, clinical staging, BMI, lower level of educa-
tion, positive Ki67 and distant recurrence. According to multivar-
iate analysis (Table 4), age at diagnosis (HR 1.05; CI95 1.03e1.06),
staging (stage III: HR 4.04; CI95 1.34e12.19; stage IV: HR 9.61; CI95
2.17e42.50), high KI67 (HR 5.46; CI95 1.27e23.32) and distant
recurrence (HR 7.28; CI95 4.79e11.06) were significantly associated
with survival. None of the other variables were associated with
mortality, including smoking status, years of education, BMI, and
tumor biological status.

4. Discussion

The overall survival found in this study was similar to those
reported in England and Wales, where breast cancer survival has
been reported to have increased from 82% in 1971e1972 to 96% in
2010e2011 [9]. In the U.S., the 5-year relative survival in women



Table 1
Clinicopathological and demographic characteristics of patients diagnosed with
breast cancer.

Patient characteristics

Median age at diagnosis (n ¼ 1113) 52 years (SD 13.5)
BMI (n ¼ 1082)
<25 488 (45.1%)
25e30 427 (39.4%)
>30 167 (15.4%)

Education (n ¼ 986)
University degree 538 (53.8%)
9e12 years of education 320 (32%)
Up to 8 years of education 142 (14.2%)

Smoking (n ¼ 1056)
No 802 (76%)
Smoker/former smoker 254 (24%)
Postmenopausal (n ¼ 1110) 710 (64%)
Hormone replacement therapy 285 (40.1%)

Family history of breast cancer (n ¼ 1000) 180 (18%)
Clinical staging at diagnosis (n ¼ 1032)
Stage 0 127 (12.1%)
Stage I 530 (50.6%)
Stage II 297 (28.3%)
Stage III 78 (7.4%)
Stage IV 14 (1.3%)

HER2 status (n ¼ 933)
Positive 182 (19.5%)

ER-positive (n ¼ 1105) 848 (76.7%)
PR-positive (n ¼ 1104) 751 (68%)
Biological subtype (n ¼ 933)
Luminal 617 (66.1%)
Triple-negative 134 (14.4%)
Her2þ/HR- 75 (8%)
Her2þ/HRþ 107 (11.5%)

Histology (n ¼ 1069)
Invasive ductal carcinoma 909 (85%)
Invasive lobular carcinoma 28 (2.6%)
In situ ductal carcinoma 132 (12.4%)

KI67 (n ¼ 909)
Negative 28 (3.1%)
Low 447 (49.1%)
Intermediate 175 (19.3%)
High 259 (28.5%)

M. Caleffi, I. Crivelatti, N.A. Burchardt et al. The Breast 54 (2020) 155e159
with localized breast cancer is 98.9% [10]. The present results
suggest that patients who receive adequate and timely treatment in
a comprehensive cancer center may achieve outcomes similar to
those seen in developed countries. To the best of our knowledge,
this is the largest breast cancer cohort with an up to 20-year follow-
up in Brazil. It is important to highlight that all improvements of
Fig. 1. Kaplan-Meier estimate of overall survival am
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diagnosis and treatment of breast cancer were implemented in our
cohort; for example, 100% of patients with HER2-positive breast
cancer received HER2-blockade in the adjuvant setting from the
year of 2005, when the large adjuvant trials with trastuzumabwere
published [11,12].

Differences in breast cancer survival have been attributed to
disparities in the access to diagnosis and treatment [13,14]. In South
Africa, Cubasch et al. [15] reported a 3-year survival of 84% for early
stage breast cancer and 62% for late stage at diagnosis. They
concluded that survival was suboptimal in part because of delays in
diagnosis and treatment. Previous studies have suggested an as-
sociation between the type of care provided and breast cancer
mortality in Brazil [8], with women treated in the public system
facing significantly longer time from diagnosis to treatment, poorer
outcomes, and lower disease-free survival [16]. Post-relapse sur-
vival was also significantly worse in public healthcare patients,
suggesting that type of coverage and care received in public and
private settings may play an important role. Baseline data from the
Amazona III study, which is prospectively following almost 3000
Brazilian patients with breast cancer, showed that patients diag-
nosed in the public havemore advanced disease when compared to
patients treated in the Brazilian private system [17]. A survey with
breast cancer patients in England showed that a substantial pro-
portion of ethnic differences in treatment may reflect a high con-
centration of ethnic minority patients in low-performing practices
[18]. Regarding mortality in young patients, Carioli et al. showed
that all countries in Americas and Australasia showed declining
trends in mortality in young women (20e49 years), except Brazil,
Chile, Venezuela and the Philippines [19]. There are more studies
discussing this subject. Hortobagyi et al. showed that differences in
survival among developed and developing countries was related to
the lack of mammographic screening, late stage at diagnosis, poor
access to care and substandard treatment regimens in developing
countries [20].

In the present study multivariate analysis showed that staging,
intermediate/high KI67, presence of distant recurrence, and
increasing age at diagnosis were associated with higher risk of
death in breast cancer patients. A previous study performed in
Southern Brazil also found that staging was the variable with the
strongest association with 10-year survival in 170 women with
breast cancer [21]. The 10-year overall survival in that cohort was
83.1%, which is similar to the one found in the present study.

Limitations of the present study include its retrospective nature
which generated missing data, regardless of the efforts made to
update the database. Moreover, the percentage of stage IV patients
ong patients according to breast cancer stage.



Table 2
Treatment characteristics of breast cancer patients.

Treatment n (%)

Mastectomy 522/1113 (47%)
Breast conservative surgery 569/1113 (51.1%)
Adjuvant chemotherapy 463/1109 (41.7%)
Neoadjuvant chemotherapy 137/1109 (12.4%)
Radiotherapy 715/1109 (64.5%)

Table 3
Survival according to breast cancer stage.

Stage 5 years 10 years 20 years

0 99.0% 97.7% 90.4%
I 96.1% 86.3% 64.0%
IIA 92.4% 80.9% 54.4%
IIB 92.7% 79.7% 42.2%
III 79.3% 58.5% 43.2%

*For stage IV, median survival was 63.3% in 30 months.

Table 4
Multivariate analysis for risk of mortality.

Variable Hazard ratio (CI) P value

Pathological staging
I 1.45 (0.51e4.16) 0.47
II 2.83 (0.99e8.10) 0.05
III 4.04 (1.34e12.19) 0.01
IV 9.61 (2.17e42.50) 0.002
Age at diagnosis 1.05 (1.03e1.06) <0.001
KI67
Negative 1.00
Low 3.60 (0.85e15.12) 0.07
Intermediate/high 5.46 (1.27e23.32) 0.02
Distant recurrence
Yes 7.28 (4.79e11.06) <0.001
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was only 1.3%, which is much lower than in the literature (around
5%). This may contribute to the favorable outcome of the study
cohort. Conversely, the results are strengthened by the inclusion of
women diagnosed, treated, and followed-up at one single center,
with centrally reviewed pathologic reports, providing high-quality
cancer care.

Due to the retrospective nature of our cohort we could not
collect reliable data on breast cancer-specific mortality. We know,
from the literature, that the accuracy of cancer specific mortality
depends on identifying the correct cause of death [22]. Therefore,
we preferred not to report it, in order to avoid bias. We reported all-
cause mortality knowing that it varies widely by demographic
factors such as age and race and by social class and may exhibit
geographic and temporal trends [23]. However, as we analyzed a
very homogeneous population with large access to good health
system andwith similar lifestyle, we considered all-cause mortality
more reliable for our retrospective cohort.

Major results regarding treatment-related outcomes are ex-
pected in the next decade from the Amazona III study established in
January 2016with 2950women from24 research centers across the
country [17].
5. Conclusion

Our study showed that Brazilian patients who receive adequate
and timely treatment in a comprehensive cancer center may ach-
ieve outcomes that are similar to those of high-income countries.
The high breast cancer mortality in Brazil seems dependent on the
158
health care system available to cancer patients.
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