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SUMMARY

Introduction: Breast cancer is the second most common malignancy in the
world and the one with highest incidence in the female population; it is also a
major cause of death from cancer among women.

Objective: To analyze the disease-free survival (DFS) at 5 years and prognostic fac-
tors in women with non-metastatic invasive breast cancer treated at a referral cen-
ter for cancer care located in a medium-sized city in the Southeast of Brazil.
Method: Patients diagnosed with the disease between 2003 and 2005 and identi-
fied through the institution’s cancer hospital records were analyzed. The follow-
-up of cases was carried out through hospital records, and complemented by search
in the database of the Mortality Information System (SIM) as well as telephone
contact. The variables analyzed were distributed in the following blocks: socio-de-
mographic data, tumor-related characteristics, and treatment-related characteris-
tics. Survival functions were calculated using the Kaplan-Meier method and the
prognostic factors were analyzed based on Cox proportional hazard model.
Results: The study showed a DFS at S years of 72% (95CI 67.6-75.9). The main
variables independently associated with DFS were lymph node involvement, use
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Conclusion: This study reinforces the importance of early diagnosis for DFS,
pointing to the role of social aspects in this regard. The relevance of this research
in the country is also highlighted, given the scarcity of studies on DFS in the
Brazilian population.
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INTRODUCTION

Breast cancer is the second most frequent cancer in the world
and the cancer with the highest incidence in the female
population,'? both in more developed and less developed
regions.> However, breast cancer mortality has been declin-
ing over the last few decades in high-income countries such
as the USA, United Kingdom, France and Australia.*

For Brazil, the estimate is 57,120 new cases of breast
cancer for the year 2014, making it the tumor with the
largest incidence in the Southeast, South, Midwest and
Northeast regions, and the second most incident in the
North, where it is preceded by cervical cancer.® As of the

mid-1990s, a reduction began to be observed in breast
cancer deaths in women residing in the capitals of the
Southeast and South of Brazil.*

Breast cancer is a heterogeneous pathology and the
course of the disease depends on several factors, which
may be inherent in the tumor, the patient and socioeco-
nomic conditions. Some of the factors that can influence
disease progression include: early diagnosis, staging, his-
tological and biological tumor characteristics, age, eth-
nic and social factors, and more.*® Early diagnosis asso-
ciated with treatment could reduce the mortality of the
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Disease-free survival (DFS) is defined as the time be-
tween the beginning of the treatment and disease pro-
gression or death from any cause."*"> Factors related to a
shorter DFS include tumors larger than 2 cm, the pres-
ence of lymph node involvement and more advanced stag-
es of the disease.>!%17

Studies have shown that the proposed therapeutic
modalities for breast cancer may also interfere with DFS
in a significant manner. The use of adjuvant chemother-
apy for breast cancer patients has enabled greater control
of the disease and, consequently, an increase in DFS 131819
For women with hormone-receptor-positive breast can-
cer, the use of adjuvant endocrine therapy is related to an
increase in DFS.?° Tumors with overexpression of HER2
confer upon patients a worse prognosis, with decreased
DFS, and the use of specific therapy in these cases makes
it possible to reduce the risk of recurrence in almost 50%.2!
According to a meta-analysis performed by the Early Breast
Trialists’ Collaborative Group,? adjuvant radiation ther-
apy lowers the risk of locoregional or systemic recurrence
over 10 years from 35 to 19.3%.

Analysis of DFS and associated factors enables a bet-
ter understanding of the profile of the patients and of re-
currence-related characteristics, providing a basis for more
suitable therapeutic guidance. It should be noted, how-
ever, that studies in the national literature conducted to
investigate the recurrence of the disease and its related
factors in the Brazilian context are very scarce.

The present study addressed the analysis of disease-
free survival in patients with invasive, non-metastatic
breast cancer.

MEeTHOD
The study population was composed of a retrospective,
hospital-based cohort, which included women diagnosed
with breast cancer between 2003 and 2005, treated at the
cancer care center in the city of Juiz de Fora, Minas Gerais.
The recruitment of 563 women diagnosed with breast
cancer was conducted after searching the institution’s hos-
pital database for cancer records. According to the estab-
lished selection criteria, the population of this study only
included patients staged I, II or IIT upon diagnosis (non-
metastatic) who had received any kind of treatment (neo-
adjuvant or adjuvant), which totaled 459 cases. The collec-
tion of data from the medical records was conducted with
a standardized instrument by trained personnel and super-
vised by specialists in Oncology, aimed at improving the
interpretation of the information present in the records.
To analyze disease-free survival at S years, the start
date of the supplementary treatment was considered as

the beginning of the survival time. The monitoring peri-
od of the cases was 60 months after the beginning of sup-
plementary treatment for each case, covering S years af-
ter the start date of adjuvant therapy of the last patient
included in the study.

Failure was considered as locoregional relapse or dis-
tant metastasis (date of the clinical diagnosis or imaging
examination) or death by any cause.

Patients that remained without signs of recurrence by
the end date of monitoring and those with loss of monitor-
ing were excluded, considering the date referring to the last
follow-up registered in the medical record for the analysis.

In order to improve the information, the participants
in the study were contacted by the hospital cancer regis-
try via telephone calls, collecting data relating mainly to
the socio-demographic characteristics and verification of
the clinical condition of the patient.

For cases whose information was not retrieved, we re-
turned to the medical records and subsequently contact-
ed the mastologist in charge. A search was then conduct-
ed on the regional Mortality Information System (SIM)
for all cases. For patients who still have a loss of moni-
toring, a consultation was made on the Taxpayer Regis-
try (CPF) for verification of information relating to wheth-
er the patient was still registered as living.

The independent variables analyzed were distributed
into the following blocks: 1. socio-demographic: age at di-
agnosis (categorized as: <39, 40-49, 50-69 and >70); meno-
pausal status (pre-menopausal: <50 years; post-menopaus-
al: >50 years); skin color (white or non-white); level of
education (low, medium, and high); family history of breast
cancer; presence of private health plan and nature of the
Oncology service (public: program in partnership with the
SUS or private), 2. tumor-related: tumor size (categorized
as £2.0 cm and >2.0 cm); impairment of lymph nodes (0;
1-3; 4-9 and >10); staging based on the TNM Classification
proposed by the Union for International Cancer Control
(UICC) (I, IT and IIT); tumor subtypes based on immuno-
histochemical classification (luminal HER2-negative, lumi-
nal HER2-positive, overexpressed HER2, triple negative and
unknown subtype); tumor grade; and neurovascular inva-
sion, 3. treatment-related: type of surgery (conservative or
radical); use of radiotherapy, chemotherapy and hormone
therapy; groups of complementary treatment performed
(exclusive radiotherapy; exclusive chemotherapy; exclusive
hormone therapy; chemotherapy and radiotherapy; chemo-
therapy, radiotherapy and hormone therapy; radiotherapy
and hormone therapy; chemotherapy and hormone thera-
py) and the time interval in weeks between surgery and ad-
juvant chemotherapy (<12 weeks or >12 weeks).
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The differences observed in the distribution of the
main study variables were assessed using %2 test and, when
necessary, Fisher’s exact test, with statistical significance
considered for those with a p-value <0.0S.

The probabilities of disease-free survival were calculat-
ed according to the method proposed by Kaplan-Meier,
grouping the patients according to the variables selected
for the study. Log-rank test was used for comparison of
the survival functions for each variable.

For the assessment of prognostic variables, we used
Cox regression model for proportional hazards, calculat-
ing the hazard ratio (HR) and confidence intervals of
95%.%% The selection of variables was carried out using the
significance obtained from the univariate Cox model, con-
sidering the significance level of p<0.2, and relevance in
the literature. The variables that met the criteria previ-
ously described were included in the analysis and select-
ed through the process of “backward elimination.” The
significance of the parameters of the reduced models and
the final model was verified using likelihood ratio test,
and proportionality of the Cox models was verified using
Schoenfeld Residuals.**

EPI Info 2012 software was used for entry and de-
scriptive analysis of the data, as well as Stata, version 10.0,
for disease-free survival analysis.

ResuLts

The average age of the population studied was 57.4 years,
with most women (47%) in the age group with the high-
est incidence of the disease, i.e. from 50 to 69 years, and
7.8% aged less than 40 years.

Disease recurrence was verified in 129 women. 17.8%
of these patients showed locoregional recurrence, 54.3%
progressed with distant metastases and 27.9% died. All
the patients who died in the period considered in this
study had breast neoplasm as cause of death.

Table 1 shows the distribution of the variables that
showed a significant difference with regard to recurrence
of the disease.

Disease-free survival (DFS) at 5 years for the popula-
tion studied was 72% (95CI 67.6-75.9).

With regard to the socio-demographic variables, the
survival functions presented the highest percentages for
white women (74.4%) and for those with high and aver-
age level of education (85.0 and 70.9%, respectively).
Meanwhile, with regard to tumor-related variables, the
best rates of DFS were those of women who had tumors
<2 cm (82.2%), absence of lymph node involvement
(81.9%), grade 1 tumor (79.2%) and those with HER2-
negative luminal tumors (79.0%). With regard to treat-

ment-related variables, the best rates of DFS were iden-
tified in women who were undergoing conservative
surgery (77.9%), those who did not receive chemothera-
py (83%), and those who underwent hormone therapy
(79.4%). The treatment group with best DFS rates was
women who underwent hormone therapy associated
with radiotherapy (87.6%).

In the multivariate analysis, level of education (me-
dium: HR=1.60, 95CI 0.84-3.08; low: HR=1.84, 95CI 0.96-
3.52; unknown: HR=2.05, 95CI 0.97-4.34), lymph node
involvement (HR=2.35, 95CI 1.61-3.42) and hormone
therapy (HR=0.37, 95CI 0.26-0.53) appeared as indepen-
dent prognostic factors, as shown in Table 2. Figure 1 dis-
plays the curves of DFS for the main variables maintained
in the final model.

Discussion

The present study examined DFS at 5 years for 563 pa-
tients with non-metastatic breast cancer and demonstrat-
ed aresult of 72% (95CI 67.6-75.9). DFS studies for breast
cancer are still scarce in Brazil. In our review, we only iden-
tified the study by Crippa et al., which found a DFS rate
of 56.1% in women younger than 35 years.” In a retro-
spective study of 2,040 women conducted between 1990
and 1999 in Korea, DFS of 69.6% was found for patients
under the age of 35 years and 81.3% for women over the
age of 35 years.” In our cohort, DFS for women under
the age of 40 years was 58.7%, though only with margin-
al statistical significance (p=0.08).

In the final Cox regression model for proportional
hazards, the most important prognostic factors were:
lymph node involvement, which was related to a 2.35 in-
crease in the risk of recurrence of the disease and realiza-
tion of hormone therapy which, on the other hand, was
responsible for a 63% reduction in the risk of recurrence.
An increased risk of recurrence was also noted as the lev-
el of education decreased, although with only marginal
significance (middle education: HR=1.60; p=0.1 and low:
HR=1.84; p=0.07).

The greatest risk of relapse associated with lymph node
involvement in the study population is in accordance with
the scientific literature. More advanced stages of breast neo-
plasm are related to shorter DFS and overall survival !1#7%
A survey of women with stage IIT breast cancer subject to
the same kind of treatment showed a difference in DFS at
S years between stage ITIA (84%) and IIIB (33%) patients.*
In a study that compiled data from the EUROCARE and
SEER trials, the risk of death was shown to increase along-
side staging (T2-3NOMO: risk of 4.87; T1-3NMO: risk of
10.44; T4MO: risk of 17.22; all in relation to TINOMO).3!
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TABLE 1 Distribution of the variables by disease recurrence status, Juiz de Fora, 2003-2005.

Disease recurrence

Variables Present (N=129) Absent (N=330) p-value*
N % N %

Skin color# 0.004

White 90 72.6 262 84.5

Non white 34 27.4 48 15.5

Education 0.03

Higher education 12 9.3 68 20.6

Middle education 45 34.9 110 33.3

Low education 53 41.1 112 33.9

Unknown 19 14.7 40 12.1

Staging <0.001

| 15 11.6 111 33.6

1l 49 38.0 149 45.2

1 65 50.4 70 21.2

Tumor size# <0.001

<2cm 33 26.4 152 46.6

>2cm 92 73.6 174 53.4

Lymph node involvement# <0.001

No 44 35.8 200 61.2

Yes 79 64.2 127 38.8

Tumor grade 0.03

1 23 17.8 88 26.7

2 45 34.9 118 35.8

3 31 24.0 45 13.6

Unknown 30 23.3 79 23.9

Immunohistochemical profile <0.001

Unknown 18 14.0 43 13.0

Luminal HER2-negative 54 41.9 204 61.8

Luminal HER2-positive 7 5.4 25 7.6

Overexpressed HER2 15 11.6 10 3.0

Triple negative 35 271 48 14.5

Type of surgery# 0.01

Conservative 51 41.1 180 54.5

Radical 73 58.9 150 45.5

Chemotherapy <0.001

Use 106 82.2 217 65.8

Non-use 23 17.8 113 34.2

Hormone therapy <0.001

Use 67 51.9 260 78.8

Non-use 62 48.1 70 21.2

*Chi-squared test (or Fisher’s exact test, wherever indicated); significant if p<0.05; #The sum is lower due to missing data on: skin color - 21 (4.5%), tumor size - 8 (1.7%); lymph node involvement
-9 (2.0%); type of surgery - 5 (1.1%).
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TABLE 2 Unadjusted and adjusted hazard ratios (HR) of the variables remaining in the final Cox model.

Variables Unadjusted HR 95CI* Adjusted HR** 95CI*
Education

Higher 1.00 1.00

Middle 2.19 1.16-4.15 1.60 0.84-3.08
Low 2.37 1.26-4.43 1.84 0.96-3.52
Unknown 2.48 1.20-5.10 2.05 0.97-4.34

Lymph node involvement
Absent 1.00 1.00
Present 2.38 1.64-3.44 2.35 1.61-3.42

Hormone therapy
Not performed 1.00 1.00
Performed 0.35 0.25-0.49 0.37 0.26-0.53

*95Cl 95% confidence interval; **Adjusted by age at diagnosis (continuous format), in addition to the three variables in the Table.
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FIGURE 1 Curves of disease-free survival (DFS) for the main variables maintained in the final model.
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Allemani et al. noted relative survival estimates of 89% for
patients with tumors confined to the breast and 62% for
tumors with lymph node involvement.*? Kim et al. showed
DEFS of 113 months for patients with breast cancer with
no lymph node involvement and 84 months for those who
presented lymph node metastases.?

Adjuvant hormone therapy with tamoxifen was re-
sponsible for a reduction in the risk of recurrence of 41%
and in the risk of death from breast cancer of 34% in wom-
en in a study by the Early Breast Cancer Trialists’ Collab-
orative Group - EBCTCG."® A meta-analysis involving
post-menopausal patients with positive estrogen recep-
tors showed a superiority of aromatase inhibitors over
tamoxifen, with a relative reduction of 23% in the risk of
recurrence for the first drug, but without a significant dif-
ference in breast cancer mortality or death by any other
cause.’ For the patients evaluated in this study, the use
of hormone therapy enabled a reduction of 63% in the
risk of recurrence within 5 years in the adjusted DFS anal-
ysis (p<0.001), even without identifying the type of med-
ication used, which reinforces the importance of this ther-
apeutic modality in breast cancer.

It is worth noting that the socioeconomic profile of
the population in our study was unfavorable in terms of
formal education, given that 35.9% presented a low level
of education and 12.9%, unknown schooling. Consider-
ing the population of Juiz de Fora older than 15 years,
however, 12.6% had a low level of education and 8.7% un-
known schooling.> For patients with unknown school-
ing, 55.9% had tumors >2 cm and the majority featured
more advanced stages of the disease (stage II: 40.7%, and
stage III: 30.5% - data not presented). In the multivariate
analysis, low level of education was associated with in-
creased risk of disease recurrence, although with only
marginal significance. Such findings reinforce the possi-
bility of a relationship between a low level of education
and low access to specialized services, with a consequent
delay in diagnosis and impaired therapeutic approach.

Certain limitations should be considered in the in-
terpretation of the results, one of which is the fact that
this study was conducted using secondary data, which
may have affected the quality and availability of the in-
formation analyzed. It should also be taken into account
that the differences observed in the comparison of DFS
at 5 years in this research and that obtained in other stud-
ies included as reference could be influenced by differenc-
es in the populations studied, the periods selected for
study, eligibility criteria, the methods adopted for analy-
sis, and also the chemotherapeutic schemes adopted,
which might have been different.

ConcLusIoN

Breast cancer is a global public health problem and stud-
ies that help to understand the disease, its progression
and associated factors are extremely important.

The analysis of DSF at S years performed in this study
enabled us to have a better understanding of the profile
of patients treated at the oncology service, the natural
history of the disease and the factors involved in progno-
sis within a national context.

The expansion of screening aimed at early diagnosis
of breast cancer represents an important strategy to achieve
better DFS and overall survival, associated with ensuring
access by women to suitable treatment. These conditions
are particularly important in the population examined.
Knowledge of the main characteristics and the factors as-
sociated with disease progression strengthens the need
for new studies at Brazilian cancer treatment centers in
order to obtain control of breast cancer in the country.

Resumo

Sobrevida livre de doenca em pacientes com cincer de
mama ndo metastatico

Introdugio: o cincer de mama é o segundo mais frequen-
te no mundo e o de maior incidéncia na populagio femi-
nina, além de ser uma das principais causas de obito por
cancer em mulheres.

Objetivo: analisar a sobrevida livre de doenca (SLD) em
S anos e fatores progndsticos em mulheres com cancer
de mama invasivo ndo metastatico tratadas em centro de
referéncia em assisténcia oncoldgica de cidade de porte
médio da regido Sudeste do Brasil.

Método: foram analisadas as pacientes diagnosticadas
com a doenga entre 2003 e 2005, identificadas por meio
do registro hospitalar de cincer da institui¢io. O segui-
mento dos casos foi realizado por meio de consulta aos
prontudrios, complementada por busca no banco do Sis-
tema de Informacio sobre Mortalidade (SIM) e contato te-
lefénico. As varidveis analisadas foram distribuidas nos se-
guintes blocos: sociodemograficas, caracteristicas relativas
ao tumor e caracteristicas relativas ao tratamento. As fun-
¢Oes de sobrevida foram calculadas por meio do método
de Kaplan-Meier. O modelo de riscos proporcionais de Cox
foi utilizado para avalia¢do dos fatores prognésticos.
Resultados: o estudo mostrou uma SLD em S anos de
72% (IC95%: 67,6-75,9). As principais varidveis associadas
a SLD, de forma independente, foram o comprometimen-
to linfonodal, a realiza¢do de hormonioterapia e o nivel
de escolaridade.
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Conclusio: este estudo reforca a importincia do diag-
néstico precoce para a SLD, apontando para o papel de
aspectos sociais. Destaca-se a relevincia desta pesquisa

haja vista a escassez de estudos a respeito de SLD na po-
pulacio brasileira.

Palavras-chave: neoplasias da mama, andlise de sobrevi-
da, sobrevida.
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