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ABSTRACT

Objective: To analyze ten-year specific survival of women with breast cancer in Great Cuiaba, Mato Grosso, Brazil.

Methods: A population-based cohort of 61 women diagnosed with breast cancer in 2008 and 2009, in Great Cuiabd, Mato Grosso,
followed by 2018 in the regional mortality database. Specific survival was analyzed through the Kaplan-Meier curve, with adjustment
of the Weibull model and Log-Weibull Regression. The survival curves of the variables were compared using the log-rank test which
were statistically significance (p<0.05).

Results: The mean time to death is approximately 51.1 months. Women aged < 50 years and of white race/color presented the
waorst survival.

Conclusion: We found out that age, race/color affect specific survival and there is a need for reviewing the control plan for breast
cancer in order to increase the survival of women diagnosed with this pathology.

Keywords: Women’s health. Breast neoplasms. Survival analysis. Information systems.

RESUMO

Objetivo: Analisar a sobrevida especifica em 10 anos para o cancer de mama feminino na Grande Cuiabd, Mato Grosso, Brasil.
Métodos: Coorte de base populacional composta por 61 mulheres diagnosticadas com cancer de mama, periodo 2008-2009, na
Grande Cuiabd, Mato Grosso, sequidas até 2018 no banco de mortalidade regional. A sobrevida foi analisada por meio das curvas
de Kaplan-Meier, com ajuste do modelo Weibull e Regressao Log-Weibull. Compararam-se as curvas de sobrevida por meio do teste
log-rank e as diferencas estatisticas foram significantes com p<0,05.

Resultados: O tempo médio até a morte por cancer de mama foi de aproximadamente 51,1 meses. Apresentaram pior sobrevida as
mulheres com idade < 50 anos e raca/cor branca.

Concluso: Evidenciou-se que a idade e a raga/cor afetaram a sobrevida especifica para este cancer. Ha necessidade de revisdo da
politica oncoldgica do estado para aumentar a sobrevida das mulheres com essa patologia.

Palavras-chave: Satide da mulher. Neoplasias da mama. Andlise de sobrevida. Sistemas de informagdo.

RESUMEN

Objetivo: Analizar la supervivencia especifica en 10 afios de las mujeres con cncer de mama en el Gran Cuiabd, Mato Grosso, Brasil.
Método: Cohorte poblacional de 61 mujeres diagnosticadas con céncer de mama en los afios de 2008 y 2009, en el Gran Cuiabd,
Mato Grosso, sequidas hasta 2018 en el banco regional de mortalidad. La supervivencia especifica se analizé utilizando curvas de
Kaplan-Meier, con ajuste del modelo Weibull y Regresion Log-Weibull. Las curvas de supervivencia de las variables que fueron
estadisticamente significativas (p <0.05) se compararon mediante la prueba de fog-rank.

Resultados: £l tiempo promedio hasta la muerte es de aproximadamente 51.1 meses. Las mujeres de < 50 afios y de raza/blanca
presentaron peor supervivencia.

Conclusién: Descubrimos que la edad y la raza/color afectan la supervivencia especifica y que es necesario revisar el Plan de control
del cdncer de mama para aumentar la supervivencia de las mujeres diagnosticadas con esta enfermedad.

Palabras chave: Salud de la mujer. Neoplasias de la mama. Andlisis de supervivencia. Sistemas de informacion.
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Bl INTRODUCTION

Breast cancer is the most prevalent cancer in the female
population. In 2018, it represented 24.2% of total cancers
in women worldwide with approximately 2.1 million cases,
being the fifth leading cause of cancer deaths worldwide,
considering both sexes®.

In Brazil, breast cancer is the most prevalent in women in
all regions of the country. In 2019, an adjusted incidence rate
of 56.33 cases per 100,000 women® and adjusted mortality
rate of 13.0 per 100,000 women™ was estimated.

In our country, the breast cancer mortality rate has
an upward curve, adjusted by the world population, and
represents the leading cause of deaths by cancer in the
female population, with 12.73 deaths/100,000 women in
2016 and 13.22 in 2017. It was no different in the midwest
region; the mortality rate was 12.18 deaths/100,000 women
in 2016, and 13.54 in 2017. In Mato Grosso, the rate was
11.72 deaths/100,000 women in 2016, and 13.38 in 2017,
while in Cuiabg, it was approximately twice as much, with
21.34 deaths/100,000 women in 2016, and 22.14 in 2017¢.
Perhaps this disparity is due to the difficult access to cancer
diagnostics and treatment services for those who live in the
countryside, since the state’s oncology reference service is
located in the capital.

Survival analysis studies assess the influence of individ-
ual characteristics and disease on a person’s likelihood of
surviving until a specified period. This type of analysis, such
as that performed using Population-Based Cancer Registries
(RCBP), takes into account the time between the disease
diagnosis date until the person’s death®.

The importance of the survival analysis technique is
that, when using a population-based database, this type of
study can be used in average disease prognosis studies in
a given population and provide objective assessments of
the effectiveness of applied cancer therapy in that region®.

There has been an increase in studies of survival analysis
worldwide in recent years due to the relevance of this subject,
including in Brazil. However, when searching for studies on
the subject in the central-west region, especially in Mato
Grosso, there was a lack there of.

Another factor is that, despite breast cancer being one of
the priorities of the Oncology Care Action Plan in the State of
Mato Grosso, which includes cancer control strategies such
as investmentin screening, there is still a high mortality rate
for the disease. Thus, in addition to granting visibility to the
magnitude of breast cancer, the study will provide subsidies
to propose effective actions to control the disease®.

The research question was developed taking into ac-
count the relationship between survival analysis and the
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magnitude of the disease, with the following result: what
is the estimated survival rate for breast cancer in Greater
Cuiab3, cohort from 2008 to 2009? What interferes in the
survival of this population with breast cancer?

To this end, the objective of the study was to analyze
the specific 10-year survival of women with breast cancer,
in the cohort of 2008 and 2009, from the population base
of Greater Cuiaba, Mato Grosso, Midwest region of Brazil.

B METHODS

Population-based, non-concurrent cohort study, consist-
ing of new cases of women diagnosed with breast cancer
in the Population-Based Cancer Registry (RCBP) of Greater
Cuiab3, comprising the municipalities of Cuiaba and Varzea
Grande, state of Mato Grosso, Brazil. The study included
women diagnosed from January 2008 to December 2009,
passively monitored in the regional Mortality Information
System (SIM), until December 2018. In situ cases of breast
cancer were excluded.

Prior to pairing the databases, the SIM database was
cleaned, excluding cases whose cause of death was“blank’,
or was listed as “unknown” or ignored. Then, columns that
would not be used in both databases were excluded, namely:
patient code, name of RCBP, name of source, medical record,
patient’s personal documents, nationality, place of birth,
profession, address, origin, patient exam number, indicator
of a rare case. In the RCBP database, only incidental cases
were selected (definitive indicator “true "). In the records of
the RCBP database with no information in the field ‘moth-
er's name”and/or “date of birth’, a survey was carried out in
the User Registration System of the Unified Health System
(CADSUS), which also allowed the data to be paired.

Then, the three probabilistic linkage processe © began:
standardization, a stage in which nominal prepositions, such
as‘da’ were eliminated on the basis of SIM, to become similar
to the RCBP database. In addition, the writing of the gender
“Female’, "Male” was standardized due to its relevance. this
information was used for blocking, which was the second
stage of the process. The third step was pairing, in which
scores are constructed to indicate the degree of agreement
between records of the same pair through a blocking strategy.

From the probabilistic relationship between the data-
bases, 92 pairs were found, all true. Two (02) records from
that sample were excluded from the database because their
municipality of residence is not covered by the RCBP Cuiaba
(Juina and Sorriso). In 29 other records, the information avail-
able was restricted to death certificate, with no follow-up over
the years. These cases were also excluded from the database.
Thus, a total of 61 women were observed in the study.



The dependent variable was the time at which people
entered the study (date of diagnosis for breast cancer) until
death from the disease. Studies like this are called survival
analysis”. The analyzed outcome was the time between
the breast cancer diagnosis in women, until death from the
disease, called specific survival®.

The following covariables were analyzed: time from
diagnosis of breast cancer to death from the disease (in
months); age (< 50 years and > 50 years); race/color (white,
not white); marital status (married and not married); edu-
cation (<8 years and > 8 years of education); municipality
(Cuiab4, Véarzea Grande); diagnostic means (primary tumor
histology, others) and morphology (infiltrating ductal carci-
noma, others). The other clinical and pathological variables
that appear in the RCBP Tumor Record Form were not
analyzed because, for the analyzed period, they presented
incompleteness of 70% or more, such as: tumor laterality,
extension and staging.

In Brazil, the race/color variable is defined by the color
of the skin and considered self-reported, meaning that the
person who defines his/her race/color, without interference
from the interviewer/researcher. We chose to follow the
racecolor categorization variable according to the Brazilian
Institute of Geography and Statistics®. To assemble the
database, the variable race/color of the RCBP database
(self-reported) was used, categorized as “white” and, the
others,“non-white” (black, brown, yellow and indigenous).
However, when there was no information for this variable
in the RCBP database, information from the SIM database
was used.

Exploratory data analysis was initially used to ascertain
the variable’s behavior. The Weibull model was adjusted to
the time of the diagnosis to death from breast cancer. The
estimates of the model parameters were obtained using
the Maximum Likelihood Method. Weibull estimates were
compared with the Kaplan-Meier nonparametric estimate.
The Log-Weibull regression model was adjusted using the
Maximum Likelihood Method to test the effect of indepen-
dent variables (covariates) in a study on the time between
diagnosis to death from breast cancer. The survival curves
of the variables that showed statistical significance (p <0.05)
were compared using the log-rank test?,

Parametric modeling of Survival Analysis was used in
this study, because this type of analysis presumes that the
time t until the event of interest follows a known probability
distribution and the corresponding parameters are estimated.
The distribution that showed the best fit was Weibull , not
coincidentally the most used in the health area, since it is
based on the assumption that the risk does not vary linearly
with time®.

Breast cancer survival in Great Cuiaba, Brazil:a population-based study Il

The probabilistic linkage was performed using the Link
Plus software version 2.0, and the survival analysis using the
R softwaret'”,

The study meets the precepts of Resolution No. 466/2012
of the National Health Council, as it is part of the matrix
project entitled “Cancer and its associated factors: analy-
sis of population and hospital base records in Cuiaba-MT”
(“Cancer e seus fatores associados: andlise de registro base
populacional e hospitalar de Cuiaba-MT"), approved by the
Ethics Committee of the Julio Muller Hospital under CAAE
number: 98150718.1.0000.8124.

B RESULTS

Sixty-one (61) women were included in the analyzed
cohort. The time from diagnosis to death from breast cancer
varied between 5 and 120 months, with an average time until
death of approximately 51.1 months. It was also shown that
50% of women died shortly after completing four years of
diagnosis of the disease.

As for the sociodemographic characteristics of women
with breast cancer, it was observed that the average age of
the women in the study was 59 years old and that 43 (70.49%)
were over 50 years old; 35 (60.34%) were non-white; 37
(47.59%) had less than 8 years of education and 47 (77.05%)
lived in the city of Cuiabd. As for the clinical characteristics, 60
(98.37%) were diagnosed through histology of the primary
tumor and 46 (75.41%) were diagnosed through infiltrating
ductal carcinoma morphology (Table 1).

The chart reflecting the total time in test (TTT curve),
proposed by Aarset!'”, was constructed for the breast cancer
data set, as shown in Figure 1, indicating an increasing risk
function. Thus, the Weibull distribution was adequate to
analyze this data set.

The maximum likelihood estimates of each parameter
with the respective standard errors (in parentheses) from
adjusting the Weibull model to the time of diagnosis to
death from breast cancer were a = 57.6314 (4.0486) and 1
=1.9169 (0.1953).

Figure 1 also showed the comparison of the estimate
according to the Weibull model, with the Kaplan-Meier
non-parametric estimate. It was observed by the figure that
the Weibull distribution gave us a satisfactory fit for the breast
cancer data. The estimated density of the breast cancer data
model was also evidenced. The Weijbull model concluded
that the probability of a woman dying by the fifth year after
diagnosis is 66.04%, the average time from diagnosis to death
was 51.13 months, after surviving five years the women had
a 3.45% risk of dying, with an accumulated risk of 108.02%
of dying in the fifth year after diagnosis.
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Table 1 - Sociodemographic and clinical characteristics of women with breast cancer (n = 61), Cuiabé and Varzea Grande/

MT, 2008 to 2009

Variable

Absolute frequency (n)

Relative frequency (%)

Age
< 50 years old
> 50 years old
Race / color
White
Not white
Marital status
Married
Not married
Education
< 8 of schooling
> 8 of schooling
Municipality
Cuiab3
Varzea Grande
Half diagnosis
Primary tumor histology
Other
Morphology
Infiltrating ductal carcinoma

Other

43

24

37

24

37

33

28

47

60

46

29.51

70.49

39.34

60.66

39.34

60.66

54.10

45.90

77.05

22.95

9837

1.64

7541

24.59

Source: Research data, 2019.

The Log-Weibull regression model was adjusted. Table 2
shows the maximum likelihood estimates (MLEs) for the pa-
rameters of the Log-Weibull regression model, adjusted to the
breast cancer data, using the R software optim package. The
explanatory variables Age and Race/color were marginally
significant for the Log-Weibull regression model at the 5%
significance level. Thus, the disease affected women regard-
less of education, marital status and means of diagnosis, for
the data analyzed.
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The Log-Weibull regression model was adjusted again,
removing the variables that lacked statistical significance.
Table 2 shows the MLEs for the Log-Weibull regression
model parameters, adjusted to the breast cancer data.
According to the final model (Table 3), it was observed
that women over the age of 50 have a 35.79% higher
survival rate than women under the age of 50 and non-
white women have a 73.66% higher survival rate than
white women.
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Figure 1 -TTT curve for breast cancer data. Estimates of the survival function according to Kaplan-Meier and Weibull model

for data on breast cancer and estimated density of the analyzed model. Cuiabé and Varzea Grande/MT, 2008 to 2009
Source: Research data, 2019.

Table 2 - Parameter estimates, standard errors, p- value and 95% confidence intervals for the Log-Weibul model, adjusted
to the breast cancer data. Cuiaba and Varzea Grande/MT, 2008 to 2009

Parameter Estimate Standard error P value Cl195%

o 04509 0.0473 <0,0001 (0.3672;0.5538)
Intercept 44059 04884 <0,0001 (3.4486; 5.3632)
Age 0.2883 0.1345 0.0032 (0.0247;0.5519)
Education -0.0078 0.0297 0.7928 (-0.0660; 0.0504)
Race / color -0.2979 0.1248 0.0170 (-0.5424;-0.0533)
Marital status -0.1116 0.1191 0.3485 (-0.3450;0.1218)
Means of diagnosis -0.3968 0.4607 0.3890 (-1.2997; 0.5060)

Source: Research data, 2019.

Table 3 - Parameter estimates, standard errors, p- value and 95% confidence intervals for the Log-Weibul model, adjusted
to the breast cancer data, excluding covariates that were not significant. Cuiaba and Varzea Grande/MT, 2008 to 2009

Parameter Estimate Standard error P value Cl=95%

o 0.4585 0.0479 <0.0001 (0.3736;0.5627)
Intercept 39334 0.1365 <0.0001 (3.6658;4.2010)
Age 0.3065 0.1361 0.0243 (0.0397;0.5732)
Race / color -0.3058 0.1270 0.0161 (-0.5548; -0.0568)

Source: Research data, 2019.
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The comparison of survival curves empirically estimated
by the Kaplan-Meier estimator and the Log-Weibull regression
model for the variables Age and Race/color for the breast
cancer data under study were illustrated in Figure 2. The

comparison of survival curves in relation to the variables
was performed using the log-rank test, showing that both for
the age variable and for the race/color variable, the curves
differ from each other.

Figure 2 - Ten-year survival of breast cancer according to age and race/color. Cuiaba and Véarzea Grande/MT, 2008 to 2009.

Source: Research data, 2019.

B DISCUSSION

In this study, that used 61 women diagnosed with breast
cancer in the 2008 and 2009 cohort, in the population base
of Greater Cuiaba, Mato Grosso, Brazil, it was evidenced that
age and race/color showed statistical significance for the
analysis of specific survival, with worse survival for women
aged < 50 years and race/color white.

The age finding is consistent with the literature on the
survival of women with breast cancer. Several studies®'1
shown a difference in survival among young women and
women over 50 years of age.

A population-based study in France®), showed that the
relative survival of women aged <50 years was worse than
those aged > 50 years). Young women had a greater chance
of being associated with a more aggressive tumor, positive
lymph nodes and negative hormonal status, which indicates
a worse prognosis of the disease®.

The worse survival of younger women may reflect late
diagnosis, advanced staging, some cases already with lymph
node metastasis, negative hormone receptor and positive
Her-2,

In Brazil, the public health system prioritizes screening
in women over the age of 50 and the occurrence of breast
cancer in young women is still poorly understood. It may
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be necessary to revise the protocol, insert tests for younger
women in an attempt to increase the rate of early diagnosis
for this public.

Despite breast cancer being one of the priorities of the
Oncology Care Action Plan in the State of Mato Grosso®,
the survival found in the study was low, when compared
with other national and international studies>'>-'”. One of
the reasons for this finding may be the morphology found
in almost 100% of the women in the study: invasive ductal
carcinoma (IDC). According to data in the literature, this
is the morphology with the highest incidence in women
with breast cancer, invasive ductal carcinoma with no other
specification (NOS). Its definition is due to the exclusion of
characteristics that qualify it as any of the other subtypes
of invasive carcinoma, a classification that comprises the
special or specific ones"®.

Invasive ductal carcinoma is a heterogeneous disease.
Although 65% of women with this morphology will not
have lymph node metastasis at diagnosis, about 35% will
have a recurrence of the disease and many will diel'®. Other
aspects can be evaluated to complement the analysis. For
example, the presence of metastasis. However, as in the da-
tabase we used for the study, the incompleteness was high
for variables such as staging, it was not possible to analyze
whether the women died due specifically to the ICD, or due



to the diagnosis at a more advanced stage, or associated
with some other clinical-pathological factor.

The race/color, in turn, showed a significant association
with survival in a way that is contrary to that found in oth-
er studies. Perhaps this finding is partly a reflection of the
complexity of characterizing this variable due to the relevant
racial miscegenation in our country, joined with the individual
and visual classification in the categorization of this variable,
which may have led to mistakes in its classification.

Several studies have found worse survival for black wom-
en, compared to white survival®'”19. A study conducted in the
United States, non-Hispanic white women were more likely
to have an early diagnosis than African American women.

Studies carried out in Brazil found a higher survival rate
for white women compared to non-white women5-9, A
study carried out in Minas Gerais investigated the association
between race/color and breast cancer survival. It showed
lower survival in women aged less than 50 years or older than
70, race/color black, low income, seen at a public hospital
and diagnosed at an advanced stage of the disease. After
adjusting forincome, the association between race/color and
lower survival was attenuated, but still remained significant.
In large part, the association between race/color and worse
survival, in this study, was due to more advanced staging"'?.

In a study carried out in the United States'"”), white wom-
en, on the other hand, had a survival rate that was 7.4 months
longer than black women. The study also showed that the
association between income and specific survival for breast
cancer depends on race/color, both with and without adjust-
ment of demographic factors, and oncological characteristics
of the woman. In contrast to the literature, average income
was only associated with survival among white women. The
same is true with education. Thus, the study only shows a
positive association with socioeconomic status for white
women, with no significant change for black women.

Other studies carried out in the United States(229,
found better survival for white women, when compared
to black women. In one of the studies®, better survival was
observed for whites in all age groups analyzed. In the oth-
ers229 they found greater survival for white women in all
periods analyzed.

The complexity of the race/color study reflects the dispar-
ity between blacks and whites is due to a complex network
of factors interacting with each other, which extrapolate
the biological aspect. These factors not only reflect disease
staging, tumor characteristics, obesity and comorbidity, but
also, or perhaps with greater relevance, access to health
services (whether or not they have a health plan or private
care), adherence and response to treatment!?. It may also
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reflect an association with socioeconomic status, with a
higher proportion of white women classified in the low
poverty demographic, as opposed to black women, with
high poverty®.

Unfortunately, due to the incompleteness of the data in
the RCBP database, a limitation of the study was the failure
to analyze the association between age and race/color with
clinical and pathological characteristics, such as the stage,
location and extent of the disease. Uniquely relevant data to
the analysis of women'’s survival and which factors contribute
to greater survival.

The complete filling of the RCBP variables is essential for
the development of epidemiological studies with in-depth
analysis on the theme of cancer. The study of epidemiolog-
ical variables with those related to diagnosis and treatment
increases knowledge about the disease and enables the prop-
osition of policies and work plans aimed at oncological care.

Il CONCLUSION

Through the analysis of our study, it was possible to con-
clude that age and race/color affect the specific survival of
women with breast cancer, with worse survival for women
aged < 50 years and race/color white.

Although breast cancer control is a priority in the state
cancer plan, its mortality remains high. It is imperative to
review the strategies adopted for this control, in addition
to monitoring their implementation.

Knowing the factors that worsen the survival of women
with breast cancer with population-based data is essential
to analyzing whether the measures adopted to control the
disease are being effective, and to propose interventions
that are actually in accordance with the reality of the scope
of each cancer notification center.
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