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Clinical and pathological factors influencing
the survival of breast cancer patients with
malignant pleural effusion®**

Fatores clinicos e anatomopatologicos que influenciam a sobrevida de
pacientes com cancer de mama e derrame pleural neoplasico

Giovana Tavares dos Santos, Jodo Carlos Prolla, Natalia Dressler Camillo,
Lisiane Silveira Zavalhia, Alana Durayski Ranzi, Claudia Giuliano Bica

Abstract

Objective: The objective of this study was to identify the clinical and pathological factors that can influence the
prognosis of breast cancer patients with clinical symptoms of malignant pleural effusion. Methods: This was
a clinical cohort study, in which we analyzed the medical charts of patients diagnosed with malignant pleural
effusion between 2006 and 2010. By examining the charts, we identified the female patients with a history of
breast cancer. For those patients, we collected pathology data related to the primary tumor and cytopathology
data related to the pleural metastasis. Results: We evaluated 145 patients, 87 (60%) of whom had tested positive
for malignant cells in the pleural fluid. Ductal histology was observed in 119 (82%). The triple-negative breast
cancer phenotype was seen in 25 cases (17%). Those patients had the worst prognosis (with a sharp decline
in the survival curve), and 20 of the 25 (80%) died during the follow-up period (through June of 2011). The
mean survival after the identification of malignant pleural effusion was 6 months. Conclusions: In patients
with triple-negative breast cancer who test positive for malignant cells in the pleural fluid, the prognosis is
poor and survival is reduced.
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Resumo

Objetivo: O objetivo deste estudo foi identificar os fatores clinicos e anatomopatolégicos que possam influenciar
0 prognostico de pacientes com cancer de mama e sintomas clinicos de derrame pleural neoplasico. Métodos:
Trata-se de um estudo clinico de coorte, no qual foram analisados os prontudrios médicos de pacientes que
receberam diagnostico de derrame pleural neoplasico entre 2006 e 2010. Por meio da analise dos prontuarios,
identificamos as pacientes com histéria de cAncer de mama. Para essas pacientes, coletamos dados anatomopatolégicos
relacionados ao tumor primario e dados citopatologicos relacionados a metastase pleural. Resultados: Das
145 pacientes avaliadas, 87 (60%) apresentaram, no exame citoldgico, resultado positivo para células neoplasicas
no liquido pleural; além disso, 119 (82%) apresentaram tipo histoldgico ductal. O fendtipo triplo-negativo foi
observado em 25 pacientes (17%), as quais apresentaram o pior prognostico, com queda acentuada na curva de
sobrevida. Das 25 pacientes, 20 (80%) evoluiram a 6bito durante o periodo de seguimento (até junho de 2011).
A sobrevida média apds a identificagdo de derrame pleural neoplésico foi de 6 meses. Conclusdes: Em pacientes
com cancer de mama triplo-negativo e exame citoldgico com resultado positivo para células neopldsicas no
liquido pleural, o prognostico ¢ ruim e a sobrevida ¢ menor.

Descritores: Derrame pleural maligno/mortalidade; Neoplasias da mama/mortalidade; Neoplasias da mama/
genética.
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Introduction

In recent decades, the incidence of breast
cancer has increased worldwide. This is probably
due to improvements in screening and diagnosis,
as well as to changes in the lifestyle and habits
of women, including, for instance, reproductive
behavior."? In Brazil, the number of new cases
breast cancer is estimated at 52,689 for 2012.
In the state of Rio Grande do Sul, the crude
incidence of primary breast cancer is 81.97/100,000
population, making it the Brazilian state with
the second highest incidence of breast cancer.”)
Breast cancer is considered a public health problem
because of its high incidence, morbidity, and
mortality, as well as the high cost of treatment.
In 2008, the total number of breast cancer deaths
in Brazil was 12,098, women accounting for
11,969 of those deaths.?

Many breast cancer patients have complications
triggered by distant metastases, which primarily
affect the brain, lungs, liver, and bones.” In
this context, the lack of concrete data about
breast cancer metastases is a concern.? However,
studies have shown that 20-80% of patients with
primary breast tumor will develop metastatic
disease, the proportion varying depending on
the biology of the tumor, the stage at diagnosis,
and the subsequent treatment.® The incidence
of lung metastases in breast cancer patients
with a primary tumor depends on the stage at
diagnosis; when the diagnosis is made at an early
stage, the probability of pulmonary metastases
is lower.” In breast cancer patients, pleural and
pericardial effusions are common and, when
present, occur frequently over the course of the
disease.®? Such pulmonary metastases have been
associated with a poor prognosis.(%'

Because the lungs are common sites of
metastatic disease,'” the identification of
malignant cells in the pleural fluid, together
with the results of a biopsy of the parietal pleura,
can provide evidence that the primary disease has
spread or progressed, and such progression has
been associated with decreased life expectancy.””
Therefore, we stress the importance of identifying
organ-specific characteristics of metastatic
breast cancer, because such data can further
the understanding of the natural history of the
disease.®'¥

The objective of this study was to identify
the clinical and pathological factors that affect
the survival of patients with a history of breast

J Bras Pneumol. 2012;38(4):487-493

Santos GT, Prolla JC, Camillo ND, Zavalhia LS, Ranzi AD, Bica CG

cancer who develop pleural effusion. To that end,
we evaluated factors related to the diagnosis,
the histological type of the primary tumor, the
identification of malignant cells in the pleural
fluid, the expression of immunohistochemical
markers of breast cancer, and outcomes.

Methods

This was a hospital-based, historical cohort
study, conducted at the Santa Casa Sisters of Mercy
Hospital, a referral hospital located in the city
of Porto Alegre, Brazil. We analyzed the medical
charts of patients diagnosed with malignant
pleural effusion at the hospital between 2006 and
2010. The inclusion criteria were being female,
having been diagnosed with pleural effusion,
and having a history of breast cancer. Patients
diagnosed with a primary tumor at a site other
than the breast were excluded, as were those for
whom cytology or pathology data were missing
from the medical charts.

We investigated the following variables: age
at diagnosis of breast cancer; age at diagnosis
of malignant pleural effusion; age at death (the
primary outcome measure); the histological type
of the primary tumor (ductal, lobular, or other);
the expression of immunohistochemical markers
of breast cancer, including the estrogen receptor
(ER), progesterone receptor (PR), Ki-67 protein,
p53 protein, and c-erbB-2 protein; and the results
of the pleural fluid cytology. All of the data were
obtained from medical carts or from pathology,
cytopathology, and immunohistochemistry reports
issued by the hospital laboratory. The results of all
laboratory tests had been evaluated by qualified
professionals who were experienced in the areas
of cytopathology and anatomopathology.

We conducted this study in accordance with
Brazilian National Health Council Resolution
196/96, respecting the ethical and legal anonymity
and confidentiality of information. The study
was approved by the Research Ethics Committees
of the Federal University of Health Sciences of
Porto Alegre and the Santa Casa Sisters of Mercy
Hospital.

Survival time is defined as the interval between
the onset or diagnosis of a disease (the starting
point of the follow-up period) and death. In the
present study, the date on which the cytopathology
report showed malignant cells in the pleural fluid
was taken as the starting point of follow-up,
and the occurrence of death was the primary
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outcome measure. Patients were followed until
June of 2011. Data were censored for patients
who were lost to follow-up, as well as for those
who were still alive at the end of the follow-up
period.

The data were processed with Microsoft Excel
2007 and analyzed with the Statistical Package
for the Social Sciences, version 18.0 (SPSS Inc.,
Chicago, 1L, USA). Survival curves were calculated
using the Kaplan-Meier method, and Cox univariate
analysis was applied to identify independent
factors associated with survival. The log-rank
test was used in order to determine whether
there were any statistical differences between
the distributions of the curves. We used the
Student’s t-test to compare the mean values
obtained for malignant pleural effusion and
Ki-67 protein expression. The level of statistical
significance was set at p < 0.05.

Results

We identified and evaluated 145 female breast
cancer patients who were referred to our hospital
for investigation of malignant pleural effusion.
Table 1 shows the main demographic and clinical
characteristics of the study sample.

There were some missing data. Five patients
were lost to follow-up, and their survival status data
was therefore unknown. For another 6 patients,
the cytological analysis was unsatisfactory, because
there was hemorrhagic material in the pleural
fluid. In addition, the immunohistochemical panel
applied to the primary tumor comprised only
3 markers in some cases, whereas it comprised
5 markers in others, and, in some cases, there
were no immunohistochemical data available.
Therefore, such data were available in only
118 cases for ER and PR; 110 cases for p53 and
Ki-67; 112 cases for c-erbB-2; and 105 cases
for the triple-negative phenotype.

In the study sample as a whole, the age at
diagnosis of the primary tumor ranged from
20 and 90 years. Of the patients with malignant
pleural effusion, 21 (24%) had been diagnosed
with a primary tumor before 50 years of age
(Table 1).

As can be seen in Table 1, the mean age of the
patients at each defining event was as follows:
55.8 + 15.0 years at diagnosis of the primary
tumor; 57.3 + 12.0 years at identification of
malignant pleural effusion; and 59.9 + 14.0 years
at death. Among the patients with malignant

pleural effusion, the mean age at death was
57.8 + 12.0 years. Therefore, the mean time
from the diagnosis of the primary tumor to the
identification of malignant pleural effusion was
20 months, and the mean survival after the
identification of malignant pleural effusion was
6 months.

On the basis of the histological analysis,
the primary tumor was classified as ductal in
119 patients (91%), lobular in 8 (6%), and other
in 4 (3%). Of the 119 patients with a ductal
tumor, 75 (63%) tested positive for malignant
pleural effusion (Table 1).

In the Cox univariate analysis, mortality
was not found to be significantly associated
with the identification of malignant cells in the
pleural fluid, with the histological type of the
primary tumor, with the age at diagnosis of
the primary tumor, or with Ki-67 expression.
However, the Cox univariate analysis and the
Kaplan-Meier curves both revealed a statistically
significant association between triple-negative
breast cancer and mortality (Table 2 and Figure 1,
respectively), the latter showing a strong log-rank
test association (p < 0.001), with a hazard ratio
of 3.12.

Of the 140 patients for whom the outcome
was known, 91 (65%) died. Of the 25 patients
with triple-negative breast cancer, 20 (80%) died
during the follow-up period.

Survival curves
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Figure 1 - Survival curves from pleural metastasis
to death, with identification of the triple-negative

phenotype.
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Table 1 - Demographic and clinical characteristics of the breast cancer patients studied.

Characteristic n = 145
Mean age, in years, at defining events, mean + SD
All patients
Diagnosis of the primary tumor 55.8 + 15.0
Diagnosis of neoplastic pleural effusion 57.3 + 12.0
Death 59.9 + 14.0
Patients with malignant pleural effusion
Death 57.8 £ 12.0
Age at diagnosis of the primary tumor among patients with malignant pleural
effusion, n (%)
<50 years 21 (24%)
>50 years 66 (76%)
Total 87 (100%)
Histological type of the primary tumor, n (%)
Ductal 119 (919%%)
Lobular 8 (6%)
Other 4 (3%)
Total 131 (100%)

Expression of tumor markers in the primary tumor, n (%)
Estrogen receptor
Yes
No
Total
Progesterone receptor
Yes
No
Total
C-erb-B2
Yes
No
Total
Ki-67
Yes
No
Total
Triple-negative, n (%)
Yes
No
Total
Positive cytology for malignant cells in pleural fluid, n (%)
Yes
No
Inconclusive
Total
Primary outcome measure (mortality), n (%)
Died
Survived
Total

71 (60%)
47 (40%)
118 (100%)

69 (59%)
49 (41%)
118 (100%)

41 (37%)
71 (63%)
112 (100%)

96 (87%)
14 (13%)
110(100%)

25 (24%)
80 (76%)
105 (100%)

87 (600%)
51 (35%)
7 (5%)
145 (100%)

91 (65%)
49 (35%)
140 (100%)

“‘Because some data were missing, not all study variables were measured or evaluated in all patients.
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Table 2 - Cox univariate analysis of possible risk factors for mortality in the breast cancer patients studied.

Variables related to the primary tumor p 95% CI Hazard Ratio
Histological type 0.528 0.53-3.37 1.345
Patient age at diagnosis 0.123 0.356-1.132 0.635
Ki-67 expression 0.165 0.561-29.73 4.084
Triple-negative phenotype <0.001 1.60-6.08 3.129

Data regarding the expression of Ki-67, an
immunohistochemical marker of cell proliferation,
were available for 103 patients, 64 (63%) of
whom tested positive for Ki-67 expression. The
association between Ki-67 expression and the
identification of malignant cells in the pleural
fluid was found to be statistically significant
(p = 0.0041).

The immunohistochemical panel of the primary
tumor showed that there was expression of Ki-67,
ER, PR, p53, and c-erbB-2 in 87%, 60%, 59%,
38%, and 37% of the patients, respectively,
comparable to the 93%, 64%, 56%, 44%, and
350, respectively, found when we considered only
the patients who were diagnosed with malignant
pleural effusion. The triple-negative phenotype
(characterized by the lack of expression of ER,
PR, and c-erbB-2) was identified in 14 (21%)
of the 66 such patients for whom data on all
three markers were available.

Discussion

In the present study, the prognosis was worse
for patients with triple-negative breast cancer than
for those with other breast cancer phenotypes. This
is in agreement with data in the literature, which
show that, in such patients, the tumor is more
aggressive, the incidence of distant metastases,
particularly in visceral organs such as the lung,
is higher, and survival is lower.,>!">-18)

We found that there was a tendency toward
a worse prognosis in patients who had been
diagnosed with a primary tumor before 50 years
of age, perhaps suggesting that diagnosis after the
age of 50 is a protective factor. The prognosis for
breast cancer is relatively good if it is diagnosed
in the early stages."”” The cumulative median
overall five-year survival is approximately 65% in
developed countries, 56% in developing countries,
and 61% worldwide.®® Epidemiological studies
conducted in Brazil have provided inconsistent
data on the five-year survival of breast cancer
patients, which ranges from 61% to 87.7%.?"??

Such variation might be attributed to the calendar
year studied, the region of the country in which
the patients were treated, the study methodology,
or the population studied.

Fentiman et al.®) found that the mean interval
between the diagnosis of the primary tumor
and the presentation of pleural effusion was
41.5 months, and that the mean survival after the
presentation of pleural effusion was 15.7 months.
However, van Galen et al.(") reported a longer
mean time from the diagnosis of breast cancer to
the detection of pleural effusion (63.6 months)
and a shorter mean survival (9.3 months), findings
that are in stark contrast with those of our study
(20 months and 6 months, respectively).

Studies of the spread of breast cancer
have shown that a longer interval free of
pleural metastases is an indicator of a worse
prognosis,®'®" and this poor prognosis has been
associated with factors such as the site of the
metastasis and the identification of malignant
cells in the pleural fluid®”; the expression of
c-erbB-22Y; the triple-negative phenotype(!:'>'7);
and Ki-67 protein expression, which has been
shown to be present in 63% of patients with
malignant pleural effusion.('8:2425)

The worst breast cancer survival rates are in
developing countries.?%?” Survival in malignant
pleural effusion has also been widely studied.®'%"
In the present study, mean survival was shorter than
that reported in studies conducted in developed
countries, which might be attributable to more
aggressive forms of the disease, limited access
to appropriate treatment,?" or even to delayed
diagnosis of the primary tumor (i.e., diagnosis
at an advanced stage), which could account for
the shorter interval free of pleural metastases
and for the shorter survival.

According to the literature, the site of
metastasis is an important prognostic factor in
breast cancer. Visceral metastases, such as those
affecting lungs, are predictive of a poor prognosis
and shorter survival.?*?¥ In addition, the clinical
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evolution of patients with isolated pulmonary
metastatic disease remains a concern.!'?)

Expression of Ki-67, a tumor marker closely
related to the process of cell proliferation, might
represent a negative prognostic factor.??® The
breast cancer subtypes in which there is high Ki-67
expression have been shown to respond better
to the initial chemotherapy but have also been
associated with a poor long-term prognosis.('®

In conclusion, we found that the triple-
negative breast cancer phenotype is an unfavorable
characteristic in patients with malignant pleural
effusion, worsening the prognosis and reducing life
expectancy. In addition, Ki-67 protein expression
was found to be associated with the development
of malignant pleural effusion.

The burden imposed by breast cancer calls
for expanding our knowledge of its prognostic
factors, not only to inform decisions regarding
it treatment but also to increase our understand
of its evolution. Certain prognostic factors are
well established and can be safely evaluated
in clinical practice. However, some are still the
targets of studies attempting to provide further
information about the evolution of cancer and
to identify new predictors of its prognosis.
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