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Abstract: Brain metastases from breast cancer have a poor prognosis. There have been few 

cases reported where patients with breast cancer and brain metastases respond well to endocrine 

therapy (tamoxifen or letrozole). Here, we report the cases of two breast cancer patients with 

brain metastases who responded to medroxyprogesterone acetate and fulvestrant, respectively. 

These cases indicate that endocrine therapy could be very effective in the management of brain 

metastases from breast carcinoma.

Keywords: breast cancer, brain metastases, endocrine therapy, medroxyprogesterone acetate, 

fulvestrant

Introduction
Breast cancer is the second most common cause of brain metastasis (BM) among all 

solid cancers, with metastases occurring in 10%–16% of patients with breast cancer 

and in as high as 30% of autopsy studies.1 It is widely reported that patients with breast 

cancer-related BM usually have a poor prognosis and their survival in the absence of 

any form of treatment is ,2 months.2 Survival rates after BM were related with the 

subtype of the primary tumor. Human epidermal growth factor-2 (HER-2)-positive 

patients have a significantly better prognosis compared with other subtypes, and triple-

negative patients have the worst prognosis.3,4

The various ways of treating of BM include surgery, radiotherapy (whole-brain 

radiotherapy and stereotactic radiosurgery), and systemic therapy. Corticosteroids 

and local treatments, including radiotherapy and neurosurgical resection, remain the 

cornerstones of therapy for BM. The effectiveness of chemotherapeutics in patients 

who received prior or concurrent cranial radiotherapy is reported with response rates 

of 50%–59%.5 Even poorer is the actual response to chemotherapy alone, which 

is dismal and lacks research on the response of monotherapy. The poor response 

might be due to the limited ability of the tumor to cross the blood–brain barrier 

(BBB) and a relatively chemoresistant stage after receiving multi-line treatment.2 

Therefore, the prognosis for the majority of patients with BM remains poor, despite 

recent advances in local and systemic therapies, with a median survival of around 

10 months.2

Intriguingly, there have been few cases reported where patients with breast cancer 

BM (BCBM) have responded well to endocrine monotherapy.6–14 In fact, all reported 

cases of success happened before the year 2000, and the hormonal therapy with 

a long-term remission of BMs only included treatment with tamoxifen, letrozole, 

and megestrol acetate. In this report, we present two patients with BCBM who 

reacted to two different forms of endocrine therapy; one patient responded well to 
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medroxyprogesterone acetate (MPA) and the other patient 

achieved a temporary partial response (PR) to fulvestrant.

Case report
Case 1
In January 2007, a 38-year-old Chinese female diagnosed 

with right breast cancer underwent breast-conserving surgery 

and axillary dissection for an invasive ductal carcinoma that 

was estrogen receptor (ER) positive, progesterone receptor 

(PR) positive, HER-2 negative, and Ki-67 (25%–50%), with 

4 metastatic lymph nodes in the 31 dissected lymph nodes. 

The pathological stage was IIIA (T2N2M0). After surgery, 

the patient received chemotherapy, radiotherapy, and hor-

monal therapy (tamoxifen) as adjuvant therapy. In December 

2007, she developed three nodules in the right breast, and 

histology showed malignant cancer cells. She refused to 

undergo surgery due to personal reasons and chose to start 

capecitabine chemotherapy instead. Following five cycles 

of chemotherapy, the patient was revealed to have had a 

complete regression of the local tumor, and she then chose 

to perform a rigorous observation of the local tumor. By July 

2009, she had again developed a new local lump in the right 

breast with progressive enlargement, but she did not undergo 

further inspections and treatment. Later, in September 2010, 

the patient was referred to our hospital with lung metastases, 

pleural effusion, multiple bone metastases, and asymptom-

atic BMs. Histopathologic examination of the lump in the 

right breast indicated that the tumor was ER positive, PR 

positive, and HER-2 negative. Magnetic resonance imaging 

(MRI) of the lump showed four hyperdense parenchymal 

metastatic lesions in the frontal, parietal, and cerebellum 

regions, with a diameter of 3–8 mm, along with a right frontal 

bone lesion and suspicious adjacent meningeal metastasis 

(Figure 1). After a comprehensive consideration of treatment 

options and her poor performance status, we decided not to 

perform further cerebrospinal fluid (CSF) examination and 

chemoradiotherapy. She was treated daily with 1,000 mg 

of MPA from September 27, 2010 through November 23, 

2010, the day she achieved a confirmed PR against the 

extracranial disease, to August 2011, when a follow-up of 

an MRI imaging of the brain showed a complete resolution 

of the brain parenchyma lesions (Figure 1B and D). The field 

of suspicious meningeal metastasis did not change signifi-

cantly on the MRI scan, and the patient still did not have any 

meningeal metastasis-related symptoms. However, the lung 

metastases and local tumors of the right breast progressed, 

and then she stopped taking MPA. Subsequently, she was 

switched over to letrozole and goserelin acetate in August 

2011, and this regimen showed a PR with a progression-free 

survival of 23 months. Regretfully, we could not evaluate 

the reaction of BMs to treatment further because the patient 

would not undergo a radiology examination of the brain 

during her follow-up. Nevertheless, that the patient did not 

exhibit any neurological symptoms during follow-up was 

an encouraging finding.

Case 2
A 37-year-old woman was diagnosed with an invasive 

ductal right breast cancer (the clinical stage was IIIC, 

T2N3M0) in August 2016. The tumor was ER positive, 

PR negative, HER-2 negative, and Ki-67 (30%). She 

was treated with three cycles of anthracycline combined 

with cyclophosphamide. In October 2016, the patient was 

referred to our hospital with new right metastatic cervical 

lymph nodes confirmed by fine-needle aspiration. Conse-

quently, we switched the patient to four cycles of salvage 

chemotherapy (vinorelbine combined with capecitabine). In 

February 2017, a positron emission tomography-computed 

tomography examination revealed metastases of the right 

supraclavicular and infraclavicular lymph nodes, right 

axillary lymph nodes, and multiple bones, as well as the 

presence of suspicious hilus pulmonis, mediastinum lymph 

Figure 1 enhanced Mri of a 6 mm slice at the start of the treatment with MPa 
showing multiple brain metastases (A, C) vs a repeat Mri of the same patient showing 
complete resolution of the metastatic lesions of the brain 10 months after MPa 
treatment (B, D). The arrows in images A and C indicated the metastatic tumors.
Abbreviations: MPa, medroxyprogesterone acetate; Mri, magnetic resonance 
imaging.
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nodes, and multiple pulmonary nodules. Considering her 

poor response to chemotherapy, she was subjected to 

an aggressive mastectomy. Pathology showed that this 

tumor was an invasive ductal cancer (grade III), invading 

the lymphovascular space and nerve and 11 metastatic 

lymph nodes in 13 dissected axillary lymph nodes. The 

patient then underwent hormonal therapy (anastrozole 

and bilateral ovariectomy) and concurrent radiotherapy. 

Immunohistochemical analysis showed that the tumor was 

ER positive (.75%), PR positive (1%), HER-2 negative, 

and Ki-67 (80%). In July 2017, the increased pulmonary 

nodes on computed tomography (CT) scans confirmed that 

lung metastases had progressed. The subsequent switch to 

exemestane saw a further progression of the lung metastases 

after 4 months. After two successive cycles of VP-16, on 

January 29, 2018, the patient was found to have developed 

an isolated BM. Brain MRI revealed a metastatic lesion, 

with a maximal diameter of 7 mm, in the left parietal lobe 

(Figure 2). The patient was then treated with fulvestrant 

500 mg delivered by intramuscular injection, and a stereo-

tactic radiosurgery for the control of intracranial disease 

was planned. We found an obvious reduction in the BM 

through the positioning MRI (1 month after the first dose 

of fulvestrant injection; Figure 2B and D) after treatment 

with fulvestrant. At the same time, the extracranial metas-

tases did not respond much. The planned stereotactic 

radiotherapy (18 Gy/1 f), for the intracranial tumors, was 

performed and a second dose of fulvestrant was adminis-

tered to the patient. The MRI showed a diminished lesion 

after treatment, but a new metastatic lesion in the frontal 

lobe appeared on March 29, 2018, 1 month after treatment 

with two doses of fulvestrant. The extracranial disease pro-

gressed with new liver lesions and enlarged lung lesions, 

features asymptomatic of an intracranial disease.

Ethics statement
The publication of this case series was approved by the Clini-

cal Research Ethics Committee of the Affiliated Hospital of 

Academy of Military Medical Sciences, China (approval 

number: ky-2018-10-91). Written informed consent was 

obtained from the patients and their relatives for publication 

of this case series including accompanying images.

Discussion
Generally, BM in breast cancer is associated with a poor 

prognosis.15 The outcome of patients with BCBM remains 

poor even after chemotherapy and radiotherapy. The response 

of BCBM to antiestrogens (particularly tamoxifen) has been 

reported in a few cases.6–14 Previous studies of patients with 

BCBM treated with hormonal therapy were all reported 

before 2000, and the responses, then, were evaluated by CT, 

which did not provide a clear manifestation of BM. Here, 

we report a patient who responded completely to MPA and 

another patient with an endocrine-resistant tumor who gained 

a transient reduction in BM from fulvestrant after multiple-

line treatments.

In general, most patients with BCBM are not suitable for 

hormonal therapy. The majority of these patients are char-

acterized with rapid growing, hormone receptor-negative, 

and/or Her-2–positive tumors, and concurrently with visceral 

metastases. However, some cases with hormone-dependent 

tumors may benefit from hormonal treatments. Cases pre-

sented in Table 1 were rare after the year 2000, because 

of the vigorous development of radiological and radiation 

therapy technology, with hormonal therapy not regularly 

used thereafter. Most patients who responded to hormonal 

treatment had long disease-free intervals and had non-visceral 

involvement. The first patient that we reported who was 

responding well to MPA exhibited similar characteristics.

Both the intracranial and extracranial lesions responded 

to hormonal treatment, and the response duration time of 

all reported cases was around 1 year. For the first case, the 

Figure 2 enhanced Mri of a 6 mm slice at the start of the treatment with fulvestrant 
showing a single metastatic lesion on the left parietal lobe (A, C) vs a repeat Mri of 
the same patient showing a gross reduction in the size of the metastatic lesion of the 
brain 1 month after administering the first dose of fulvestrant (B, D).
Notes: (B) is from a positioning Mri of a 3 mm slice, and (D) is from three-
dimensional reconstruction Mri images of a 3 mm slice. The arrows in images A and 
C indicated the metastatic tumors.
Abbreviation: Mri, magnetic resonance imaging.
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long-term control of intracranial and extracranial lesions 

with letrozole suggested that the patient had an estrogen-

dependent tumor. The difference in the level of tumor 

regression between the lung metastases and breast tumors 

(PR) and the BMs (complete response) after MPA therapy 

could reflect the changes in ER levels among metastatic 

lesions or diversity in the concentration of the drug between 

different organs, and the nature of tumor heterogeneity. 

MPA has several mechanisms of action that may account 

for its antitumor effect in patients with metastatic tumors. 

MPA downregulates the expression of ER and decreases the 

levels of estrogen, which could inhibit tumor growth directly.  

A noticeable transient reduction in the sizes of BMs in case 

2 suggested that fulvestrant or its metabolites entered the 

brain by crossing the BBB in extensive amount. The dis-

ruption of the BBB by metastases could have allowed the 

intracranial penetration of the agent. Because case 2 showed 

a stable response on MRI and the metastatic lesions appar-

ently diminished (not achieved a PR response according to 

the Response Evaluation Criteria in Solid Tumors) after the 

single treatment with fulvestrant, we drew a preliminary 

conclusion that fulvestrant instigated the reduction in tumor 

size. That the intracranial tumor shrank implies a potential 

response of BM to fulvestrant after multiple-line treatments. 

The response did not last and failed to continue possibly as a 

result of multiple endocrine therapy–resistant mechanisms. 

While fulvestrant is expected to be beneficial during the 

management of peripheral diseases, the ability of the drug 

to cross the BBB is currently an uncharted territory. Abe-

maciclib, a CDK4/6 inhibitor, is reportedly distributed across 

the BBB and is efficient against brain metastatic tumors.16 

The JPBO study (NCT 02308020) demonstrated that the 

unbound concentrations of abemaciclib in the plasma and 

tumor tissue were comparable to and consistent with the CSF 

concentrations of each patient and 2 of 23 BCBM patients 

achieved PR (8.7%).17 A further outcome on clinical trials 

is expected in the near future. There are currently no case 

reports on BMs responding to fulvestrant, because the RT 

and/or chemotherapy are preferred choices of treatment for 

patients with BCBM, meaning clinicians usually do not come 

to the conclusion we established.

There were conflicting follow-up intervals of BM from 

breast cancer in the reported cases, and the range of interval 

was from 3.5 to 18 months (Table 1). In our first case, the 

follow-up MRI image was performed 10 months after oral 

endocrine therapy and complete remission of BM was 

demonstrated. Outstandingly, the reduction of BM in our 

second case was occasionally found on the positioning MRI 
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after only 1 month of administering the first dose of fulvestrant. 

It is, hence, suggested that more frequent follow-up imaging 

is vital to assess periodic and accurate responses. Another 

suggestion is that, to have an indication of progression, 

local treatment should be added immediately when BMs 

appear. At least, an early image assessment, 1–2 months 

after treatment, should be mandatory.

Lien et al18 reported that the concentration of tamoxifen 

and its metabolites was up to 46-fold higher in brain tissues 

and BMs compared with the concentration in serum. The 

high levels of the drug and its metabolites in metastatic 

tumor could be demonstrative of the association between 

healing agents and the receptors of tumor tissues. Anties-

trogen receptors include ERs, cytochrome P-450, protein 

kinase C, calmodulin, histamine-like receptors, musca-

rinic receptors, and dopamine receptors. Tamoxifen and 

its metabolites may bind to these receptors, but may also 

partition into the myelin layer of the brain.18 However, there 

is no such data available to show for MPA or fulvestrant 

so far. Despite the promising findings, our study requires 

more in-depth studies.

Conclusion
The two reported cases suggest that hormone therapy could 

play a role in the single therapy of selected cases of BMs 

from patients with disseminated breast cancer who had non-

rapidly life-threatening BMs and ER-positive or hormone-

dependent carcinoma.
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