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Abstract

Introduction: The majority of treatment decisions of breast cancer are currently
determined primarily based on the state of the primary tumor receptors and the
patient’s functional status. However, changes in the status of hormone receptors at
the site of metastasis have been observed with a high frequency in metastatic breast
cancer; this study aimed to investigate the rate of receptor conversion and its
impact on survival outcomes.

Method: The records of patients diagnosed with metastatic breast cancer who had
been treated between 2013 and 2018 at the Cancer Institute, Imam Khomeini
Hospital, were retrieved. Demographic and clinical information of patients and the
prevalence of receptors in primary and metastatic masses were collected and
analyzed using appropriate statistical tests.

Results: Of the 150 women with breast cancer, 31 (20.66%) had changes in ER,
with 13 (41.93%) patients having a positive alteration and 18 (58.7%) having a
negative change in metastatic compared with primary tumors. In 41 patients
(27.33%) PR conversion had occurred, with gain of expression in 19 patients
(46.34%) and loss of expression in 22 patients (53.66%). Finally, discordance in
HER2 expression was observed in 23 cases (15.33%), of whom 12 (52.17%)
showed positive conversion, while 11 patients (47.83%) had a negative conversion.
The conversion of hormone receptors was mostly negative, whereas the change in
HER2 was mostly positive. Receptor discordance was significantly higher in
patients who had lymphovascular invasion compared with those who did not have
lymphovascular invasion (P =0.023). No significant relationship was observed
between receptor conversion and the stage of the disease or the age of the patients.

Conclusion: It seems that patients with Iymphovascular invasion are good
candidates for re-evaluation of hormone receptor status in metastatic lesions. To
determine which patients would benefit most from a biopsy of the metastatic tumor,
more studies are required.
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Introduction
Breast cancer is the most common cancer

in women in Iran and around the world (1).
Although there have been advances in the
fields of diagnosis, screening, and
treatment of breast cancer in the past
decades, the overall survival of patients
with metastatic cancer is still low(1). Since
the presence or absence of estrogen
receptor, progesterone receptor, and HER2
expression have been shown to influence
treatment plans, we should take a closer
look at the phenotype and molecular
structure of metastatic tumors to use a
more efficient treatment plan.

Method and Materials

In this study, the records of all patients
diagnosed with metastatic breast cancer at
presentation or with a progressive disease
treated between 2013 and 2018 were
extracted from the archives of the Cancer
Institute and analyzed. Demographic
information, time of onset of disease
symptoms, the presence of metastatic foci
at the time of occurrence, time of
occurrence of  metastasis,
receptors status of the primary mass, and
hormone receptors status of metastatic
masses (tumors were considered hormone-
receptor positive if at least 1% of the cells
tested expressed a specific hormone) were
extracted. Considering that the study was
retrospective, only patients with available
samples were included in the study.

hormone

Results

Of the 150 women with breast cancer
whose medical records were retrieved, 31
(20.66%) had changes in ER, with 13
(41.93%) patients having a positive
alteration and 18 (58.7%) having a
negative change in metastatic compared
with primary tumors. In 41 patients

(27.33%) PR conversion had occurred,
with gain of expression in 19 patients
(46.34%) and loss of expression in 22
patients (53.66%). Finally, discordance in
HER2 expression was observed in 23 cases
(15.33%), of whom 12 (52.17%) showed
positive conversion, while 11 patients
(47.83%) had a negative conversion.

The mean age of the patients who did not
have a change in the receptor status from
primary to metastatic tumors was 48 y
(range: 41-58 y), and in the patients with
discordance in the receptor status, it was
47 y (range: 42-55 y) (P=0.374). There
was no significant difference in the number
of cases with receptor status discordance

across different stages of the disease
(P = 0.989).

Table 1. Patients and tumor characteristics

variations classification n (%)
20-30 8(5.33)
31-40 26(17.33)
41-50 52(34.66)
Age 51-60 37(25.66)
61-70 18(12)
71-80 8(5.33)
81 and older 1(0.66)
Stage2 14(9.33)
Stage Stage3 55(36.66)
Stage4 81(54)
Lymphovascular Positive 130(86.66)
invasion Negative 20(13.33)
No surgery 36(24)
Breast 17(11.33)
conservative
Type of surgery surgery
Modified 97(64)
radical
mastectomy
Chemotherapy 109(72.66)
with hormone
. therapy
Type of systemic Chemotherapy 41(27.33)
therapy .
without
hormone
therapy
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The distribution of receptor changes based
on the presence or absence of
lymphovascular involvement can be seen
in Figure 5. A significantly greater
number of patients with lymphovascular
invasion had  receptor  conversion
compared with the patients who did not
have lymphovascular invasion (P =0.023).
Regarding hormone receptor conversion,
receptor negativity and HER2 positivity
occurred in metastatic tumors more
frequently. Discordance in ER, PR, and
HER?2 between the primary and metastatic
sites of breast cancer has been observed at
different percentages in different studies.
The percentage of change in receptors can
be different because of the time interval
between the occurrence of metastasis, the
sampling error, and the limitations related
to the immunohistochemistry technique (2,
3).

Evidence suggests that receptor status
changes whereby all three receptors
become negative or hormone receptors
become negative and HER2 becomes
positive occur with higher prevalence (2,
4). Changes in hormone receptors and
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HER2 have caused treatment plan
modification in 14% to 62% of patients
(5). From a clinical point of view, the
negativity of hormone receptors shifts the
treatment of patients toward
chemotherapy, while hormone therapy can
be enough for some patients with positive
receptors.

More studies are needed regarding the role
of lymphovascular invasion as a predictive
factor for receptor conversion. Regarding
the  association  between  receptor
conversion and demographic factors in our
study, receptor conversion was not
significantly correlated to age, initial stage,
prior hormone therapy, or type of surgery.
However, receptor conversion in patients
with  lymphovascular
significantly greater than in patients
without lymphovascular invasion. Similar
studies have also investigated age, initial
stage, prior hormone therapy, and receptor
conversion but have not been able to show
a significant association, although more
studies are needed to investigate the
predictive factors (5).

invasion  was
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Figure 1. HER2 and Hormone Receptor frequency in primary and metastatic site
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Figure 2. Frequency of Receptor conversion

Understanding predictive factors and their
effects can be useful in cases where
patients are concerned about rising
treatment costs and in the doctor’s decision
to select patients for additional diagnostic
evaluations such as immunohistochemical
staining. Our study had limitations.
Missing information in patients’ files led to
the small number of patients under
investigation in this study. According to
the available evidence, this is the first
study that deals with the receptor
expression discordance between the
primary and metastatic sites in breast
cancer and its related factors in Iran, which
can be a sign of the heterogeneity of cancer
biology.
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