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Abstract

Background: Brain metastases are serious complication of breast cancer (BC) that poses a crit-
ical management challenge. Hence, this study aimed to evaluate clinical findings, the status of
hormonal receptors, and their correlation with brain metastasis among patients with BC. Materi-
als and Methods: This cross-sectional study was performed on women with BC that was newly
diagnosed with brain metastasis from 2020 to 2023. Also, hormonal receptor status (such as p53,
estrogen receptor [ER], progesterone receptor [PR], human epidermal growth factor2 [HER2]),
histopathological type of BC, duration of disease, type of treatment, local cerebral invasions,
and initial presentations were recorded. A P-value less than 0.05 was considered as statistical
significance. Results: Of a total of 302 patients, 49 (16.2%) patients had brain metastasis. The
mean age of patients was 45.21+8.3 years, which was significantly lower in patients with metas-
tasis (45.96+11.31 vs. 51.13+12.61 years, P=0.008). There was a significant association between
the duration of disease in patients with and without brain metastasis (2.76+1.03 vs. 5.55+3.32
years, P=0.002). Also, the most prevalent histopathological type of BC was invasive ductal car-
cinoma (IDC). Headache was the most common clinical presentation among patients with brain
metastasis. In addition, the most and the least common positive receptors among patients with
metastasis were Ki-67 (93.87%) and PR (55.1%), respectively. Compared to patients without
metastasis, HER2-positive and P53-positive receptors were markedly associated with brain me-
tastasis (P=0.03 and P=0.021, respectively). However, there was no significant association be-
tween treatment methods and metastasis status.Conclusion: Patients with younger age, IDC, and
positivity of HER2 and P53 receptors were at an increased risk of developing brain metastases.
[GMJ.2024;13:e3238] DOI:10.31661/gmj.v13i.3238
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Introduction

reast cancer (BC) is the most common

malignancy and cause of cancer-related
death among women with a globally rising
incidence due to the aging population, alter-
ation of lifestyle, and delayed childbearing [1-
3]. Although BC is generally more prevalent
in developed countries, the overall burden of
disease is disproportionately higher in mid-
dle- and low-income countries [4].
Recent advances in diagnostic and treatment
modalities have allowed for early detection
of cancerous lesions and initiation of therapy
to prevent the disease progression into met-
astatic stages [5]. Nonetheless, the course
and prognosis of BC are heterogeneous, and
dissemination of malignant cells to distant or-
gans depends on multiple factors such as the
type of tumor [5].
In approximately 10-15% of BC patients, brain
metastasis occurs as the fourth most common
site after the bone, lung, and liver [6]. Despite
this relatively low rate, brain metastases from
BC are second in line only after lung cancer
due to the high frequency of BC [7]. As a re-
sult of the extended life expectancy and avail-
ability of sensitive neuroimaging techniques,
brain metastases are increasingly observed
even in the context of controlled systemic dis-
ease [8,9]. Also, adjuvant and systemic thera-
pies with low penetrance through the blood-
brain barrier might elevate the chance of brain
metastases [8, 10]. Besides progressive neu-
rological deficits impairing the quality of life,
brain metastases represent poor outcomes and
shorter survival [11].
Extensive literature has focused on the role of
genetic subtypes, and molecular mechanisms
that determine the aggressiveness of BC as a
prognostic factor in the development of brain
metastasis [12].
Epidemiological studies have sought to identi-
fy associated markers and receptors to provide
a better insight into the course of the disease
and to improve surveillance and management
guidelines for high-risk patients. In the pres-
ent study, we aimed to address this issue in a
sample population of Iranian women with BC
and report the demographic characteristics,
clinical findings, and the status of hormonal
receptors.

Brain Metastases among BC Patients

Patients and Methods

Patients

This retrospective cross-sectional study was
performed on women with BC who attended
to Boo-Ali, Kasra, Lavasani, and Novin hos-
pitals in Tehran, Iran, from December 2020 to
August 2023.

Inclusion and Exclusion Criteria

All the known patients with BC older than 18
years who were newly diagnosed with brain
metastatic disease were eligible to enroll in
the study. Also, patients with concomitantly
suffering from other cancers, metastasis to
other organs except for the brain, current che-
mo-radiotherapy, history of brain surgery and/
or brain lesions, and history of stroke were
excluded.

Data Collection

Data were collected from their medical re-
cords. Also, hormonal receptors and antigen
status (i.e., estrogen receptor [ER], human
epidermal growth factor2 [HER2], and pro-
gesterone receptors [PR], P53 and Ki-67 mu-
tants), type of BC, duration of disease, type
of treatment, initial presentations, and brain
metastasis status were recorded.

Ethical Consideration

The study was approved by the -ethical
committee of the Tehran Medical Sciences
Branch, Islamic Azad University (approval
c0de:9628). Also, the written informed con-
stant was obtained from all patients.

Statistical Analysis

Data are expressed as mean and standard de-
viation or frequency and percent. Also, data
analysis was performed by using Chi-square
and t-test via statistical software SPSS version
21 (IBM, Armonk, NY, USA). A P-value=0.05
was considered as significant level.

Results

The mean age of patients was 45.21£8.3
years (ranged 40-55). In total, 302 patients
were enrolled in our study, and among them,
49 (16.2%) patients had brain metastasis.
The mean age of the patients with and with-
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Table 1. Frequency of Hormone Receptors and Treatment Type Among All Patients with Breast Cancer

Variables Cerebral metastasis
P-value
Yes (1’1:49) No (Il:253)
Hormonal receptor status, n(%)
Pos 31 (63.26) 207 (81.81)
ER 0.051
Neg 18 (36.84) 46 (18.19)
Pos 27 (55.1) 200 (79.05)
PR 0.053
Neg 22 (44.9) 53 (20.95)
Pos 36 (73.46) 97 (62.17)
HER2 0.03
Neg 13 (26.54) 156 (37.83)
Pos 42 (85.71) 183 (72.33)
P53 0.021
Neg 7 (14.29) 70 (27.67)
. . Pos 46 (93.87) 242 (95.65)
Antigen Ki-67 0.08
Neg 3(6.13) 11 (4.35)
Type of treatment, n(%)
Mastectomy 38 (77.55) 165 (65.21) 0.06
Conservative 11 (22.45) 88 (34.79) 0.08

Pos: Positive; Neg: Negative; ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human

epidermal growth factor2

out brain metastasis was 45.96+11.31 and
51.13+12.61 years, respectively (P=0.008).
The mean duration of the disease among all
patients was 5.09+£23.17 years. Also, there
was a significant association between the du-
ration of disease diagnosis among patients
with and without metastasis (2.76+1.03 vs.
5.55+3.32 years, P=0.002). As shown in Ta-
ble-1, the most prevalent type of BC was in-
vasive ductal carcinoma (IDC; 95.34%); in-
vasive lobular carcinoma (ILC) and invasive
tubular carcinoma were observed in 4.08% of
patients. Also, headache was reported as the
most common initial presentation of brain
metastasis in 19 (38.77%) patients (Table-1);
however, there was no significant associa-
tion (P>0.05) Regarding Table-2, in patients
with brain metastasis, the most frequent pos-
itive receptor was Ki-67 (93.87%); however,
PR-positive was diagnosed as the lowest lev-
el of hormonal receptors (P>0.05, Table-2).
In contrast, HER2-positive and P53-positive
receptors had a significant association with
brain metastasis (P=0.03 and P=0.021, respec-
tively). However, other hormonal receptors
were more frequent in patients without brain
metastasis. Also, there was no significant as-
sociation between the treatment methods and
metastasis status (P>0.05, Table-2).

Discussion

In the current research, we studied 302 female
patients with BC, and our findings indicate
that the incidence of brain metastases in our
patients was similar to previous reports [13].
Also, we showed that the mean age of patients
with brain metastases was significantly lower
than those without brain metastases. Indeed,
evidence demonstrated that younger age has
been associated with more malignant behav-
iors of primary BC and a higher chance of
brain metastasis [ 14-16]. In line with previous
studies, non-specific manifestations, name-
ly headache followed by vomiting, were the
most common symptoms [17].

Brain metastases are typically diagnosed
based on imaging findings in patients who de-
velop neurological impairment and are man-
aged using symptomatic treatment, surgical
excision, and radiotherapy, which add to the
overall morbidity [18]. Hence, clinicians must
be aware to screen their patients for such com-
plaints and educate them to not underestimate
in case they experience related symptoms and
possibly associate it with the adverse effects
of treatment [19]. Accordingly, imaging strat-
egies should be utilized to monitor the spatial
and temporal distribution of dormant cancer
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Figure 1. Frequency of histopathological type (A) and initial presentations (B) among BC patients with cerebral metastasis. IDC: Invasive
ductal carcinoma; IMC: Invasive medullary carcinoma; ILC: Invasive lobular carcinoma; IPC: Invasive papillary carcinoma; ITC: Invasive

tubular carcinoma

cells, metastatic proliferation, and tumor per-
meability to investigate the true burden of
brain metastases in BC, as standard clinical
approaches often fail [20].

Our findings indicated that IDC was the most
common phenotype BC among patients with
brain metastasis. Regarding Tham et al. [21]
study—a large survey on patients with meta-
static BC— IDC was the primary BC pheno-
type associated with central nervous system
(CNS) metastases. Li et al. [22] showed that
ILC was associated with a shorter progres-
sion-free survival and, consequently, a worse
prognosis; however, in our study only two
patients had ILC.Regarding the biological
profile, our result indicated that HER2 was
significantly higher in the brain metastases
group. Currently, the HER2-positive receptor
is widely considered as a contributing factor
for brain metastases [17,23-29].

For instance, in a recent meta-analysis study,
the prevalence of brain metastasis among pa-
tients with HER2-positive BC was estimated
up to 24.9% [23]. Although the introduction
of trastuzumab, an anti-HER-2 monoclonal
antibody, has facilitated extra-cranial control
and amplified overall survival, its large mo-
lecular weight has limited its ability to cross
the blood-brain barrier. Thus, radiotherapy
and novel small-molecule radiosensitizing
agents targeting HER2 are currently applied
for the treatment of brain metastases [30, 31].
In addition, our study showed that p53 recep-

tors were markedly more positive in patients
with brain metastasis. Previous studies [32,
33] revealed the role of p53 in local recur-
rence and distant metastases, particularly to
the CNS. Also, Tazhibi et al. [34] investigated
the prognostic factors of distant metastases in
patients with BC and stated a significant cor-
relation for Ki67.

However, Ziaei et al. [35] demonstrated that
hormone receptors showed no relation with
distant metastasis, but it was significantly cor-
related with poor survival. In addition, Khan-
dani et al. [36] showed that hormone receptor
status (i.e., ER, PR, and HER2) had no sig-
nificant association with metastasis. Although
in our patients there were no significant cor-
relation between ER and PR status with brain
metastasis, HER2 and P53 were markedly
more positive among patients with metastasis.
In line with our study, Payandeh et al. [37]
revealed a significant correlation between the
expression of HER2 and P53 with metastasis
among Iranian patients with BC.

Although brain metastases are still consid-
ered to be highly fatal, enormous efforts are
gradually leading to the establishment of safer
and more effective treatments [38]. Hence, a
better understanding of population variations
sheds light on the aspects of the clinical and
biological status of our patients to employ
more sensitive screening methods, prioritize
high-risk patients, and consequently achieve
improved outcomes.
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Conclusion

In conclusion, patients with younger age,
IDC, and HER2-positive and p53-positive re-
ceptors are at an increased risk of developing
cerebral metastases. Also, it seems that mas-
tectomy could not able to fully protect against
cerebral metastases. Efficient work-ups are
suggested to be undertaken for non-specific
associated symptoms.
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