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Established Facts

• The incidence of breast cancer brain metastases increases. But evidence-based therapeutic options of 
systemic treatment are limited because these patients are often excluded from clinical trials.

• Endocrine combination therapies with CDK4/6 inhibitors are widely used in first- and further-line 
treatment of hormone receptor-positive, HER2-negative breast cancer. Little is known about the ef-
fectiveness of these treatments in patients with breast cancer brain metastases.

Novel Insights

• Endocrine combination therapy with ribociclib in breast cancer brain metastases led to a fast and du-
rable response even without surgical and/or radiation treatment.

• Endocrine combination therapy with ribociclib is a therapeutic option for patients with breast cancer 
brain metastases.

DOI: 10.1159/000504405
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Abstract
Introduction: Breast cancer is the most common cancer in 
women. It frequently metastasizes to the lung, liver, and 
bones. Due to the improvement of therapeutic strategies 
and therefore longer patient survival, brain metastases have 
become more frequent. However, evidence-based thera-
peutic options of systemic treatment are limited because pa-
tients with breast cancer brain metastases are often exclud-
ed from clinical trials. Case Presentation: Here, we show a 
patient with brain and orbital metastases from a hormone 
receptor-positive, Her2neu-negative breast cancer that led 
to one-sided blindness. She was treated with a combination 

therapy of the CDK4/6 inhibitor ribociclib and the aromatase 
inhibitor anastrozole and showed a fast and durable re-
sponse for 9 months with good tolerability of the treatment. 
Conclusion: Systemic treatment with a CDK4/6 inhibitor and 
endocrine therapy can be considered in breast cancer brain 
metastases. © 2019 S. Karger AG, Basel

Introduction

Breast cancer is the most common cancer in women 
and the leading cause of cancer-related death [1]. It fre-
quently causes metastases in the lung, liver, and bones [2]. 
In addition, the incidence of brain metastases is increas-
ing as better systemic therapies lead to improved disease 
control and longer patient survival [3]. Furthermore, di-
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agnostic imaging has improved, which leads to detection 
of even small metastases, e.g., of the brain. Until now, up 
to 30% of patients with metastatic breast cancer develop 
brain metastases [4], which is particularly challenging for 
patients and therapists for two reasons. Firstly, patients 
with brain metastases, especially with hormone receptor-
positive disease, have an unfavorable prognosis [5]. 
Moreover, brain metastases often cause severe neurolog-
ical symptoms and cognitive and motor impairments and 
therefore significantly impact quality of life [3]. Current-
ly, standard of care treatment includes neurosurgery and 
stereotactic and whole brain radiation, which is poten-
tially associated with neurocognitive deficits. Because pa-
tients with breast cancer brain metastases are frequently 
excluded from clinical trials, there is little evidence of spe-
cific effectiveness of systemic therapies in this situation.

Here, we present the case of a woman with hormone 
receptor-positive, HER2-negative breast cancer with loss 
of sight and neurological symptoms due to orbital and 
cerebral metastases that improved clinically within 4 
weeks of systemic treatment and vanished in the MRI 
scan 4 months after starting therapy with the CDK4/6 in-
hibitor ribociclib and the aromatase inhibitor anastro-
zole.

Case Report

Our patient was first diagnosed with early-stage breast cancer 
of the left breast at the age of 59 in 2009. Breast-conserving surgery 
and sentinel node biopsy was performed, and the postoperative 
TNM classification was pT1c pN0 (0/1) (sn) L0 V0 cM0 G2 R0. 
The tumor was estrogen receptor positive (> 90%), progesterone 
receptor positive (> 90%), and HER2 negative. The patient received 
adjuvant treatment with whole breast irradiation and adjuvant en-
docrine therapy with letrozole for 4 years.

In October 2017, the patient presented at the general practitio-
ner with dyspnea and cough. A CT scan of the chest showed mul-
tiple suspicious masses in the lung, liver, and lymph nodes. As a 
result, the patient was referred to the breast cancer department, 
where staging was completed with an additional CT scan of the 
abdomen and a bone scan. Multiple suspicious masses were found 
in the liver with a size of up to 53 × 45 mm. In addition, bone me-
tastases were diagnosed. A blood draw showed liver enzymes to be 
normal; body plethysmography revealed decompensated alkalosis, 
hypoxemia, mild obstruction, and no restriction.

A few days later, our patient noticed that her vision deterio-
rated and was referred to an ophthalmologist. The examination 
revealed a non-pigmented chorioretinal tumor, most likely match-
ing a breast cancer metastasis, causing a serous amotio. The MRI 
scan performed showed at least five brain metastases as well as an 
intraorbital metastasis with thickening of the retina matching the 
ophthalmologist report and a bone metastasis of the skull.

To further evaluate tumor biology, we had a CT-targeted bi-
opsy taken from the lung, which histologically confirmed a breast 
cancer metastasis of an estrogen receptor-positive (90%), proges-
terone receptor-positive (20%), HER2-negative (1+) tumor with a 
Ki-67 of 15%.

We discussed the results with the patient and primarily recom-
mended chemotherapy with paclitaxel in combination with beva-
cizumab considering the extensive tumor burden in liver, lung, 
and brain. Alternatively, an endocrine-based therapy with an aro-
matase inhibitor in combination with a CDK4/6 inhibitor was dis-
cussed.

As the patient refused the initially recommended whole brain 
radiation as well as any chemotherapy, treatment with anastrozole 
and ribociclib was started. We advised a second opinion for evalu-
ation of stereotactic radiosurgery of the brain. By the time the pa-
tient had the appointment for second opinion, she had already 
taken the medication for 4 weeks. Prior symptoms were getting 
better, including the impaired vision, and dyspnea was markedly 
improved. The patient therefore opted against any form of local 
treatment.

The first follow-up staging after 2 months showed response to 
treatment resulting in a reduction in size of both pulmonary and 
hepatic metastases by more than 50%. The head MRI showed sta-
ble disease of the brain metastases, but the retinal metastasis was 
reduced in size by more than 50%. Our patient had become asymp-
tomatic as she gained back normal vision and did not suffer from 
dyspnea anymore. Consequently, therapy with ribociclib and an-
astrozole was continued.

At the second staging 8 weeks later, all metastases, including 
the brain metastases, were reduced in size (Table 1); the intraor-
bital metastasis showed complete remission (Fig. 1). At that time, 
the patient herself described her quality of life as excellent.

Treatment was tolerated well apart from neutropenia, which led 
to a dose reduction of ribociclib from 600 to 400 mg/day in May 2017. 
This dose reduction prevented further occurrence of neutropenia.

Another 3 months later, in the head MRI, radiologists de-
scribed partly further shrinkage of cerebral metastases, partly sta-
ble disease. Clinically the patient still tolerated treatment well and 
did not show any symptoms. Thus, treatment was continued.

Nearly 9 months after starting treatment, staging with a CT 
scan of the chest and abdomen as well as a head MRI were carried 
out: apart from stable disease in the lung and brain (Fig. 2), sig-
nificantly progressive disease in the liver (8 × 10 cm) (Fig. 3) and 
the skull were observable. A liver biopsy was taken and confirmed 
tumor biology of a hormone receptor-positive (ER 80%, PR 10%) 
and HER2-negative breast cancer metastasis with a Ki-67 of 25%. 
We counseled the patient on further treatment options and recom-
mended a change in medication. But the patient wished to con-
tinue treatment with ribociclib and an aromatase inhibitor since 
she was mostly afraid of her brain metastases, which had remained 
stable throughout treatment. Due to worsening of her general con-
dition she stopped taking ribociclib and continued anastrozole 
alone. The next staging after 2 months showed progressive disease 
in all metastatic sites apart from the brain. Transarterial chemo-
embolization of the liver metastases was done and chemotherapy 
with paclitaxel was started. Three cycles of chemotherapy were ad-
ministered and showed good clinical response with a partial remis-
sion in liver and lung and stable disease in the brain.

Table 1. Size of the parenchymal brain metastases in mm at base-
line and at the follow-up 3.5 months after initiating treatment with 
ribociclib and anastrozole

Frontal Occipital Parietal 1 Parietal 2

Baseline 9.3×7.4 11.7×8.5 19.1×10.9 9.7×9.2
Follow-up 9.0×7.4 8.7×6.0 15.0×6.8 8.7×5.2



Ribociclib in Breast Cancer 545Breast Care 2020;15:543–547
DOI: 10.1159/000504405

Discussion/Conclusion

Breast cancer is the second most frequent cause of 
brain metastases. Trials have evaluated treatment strate-
gies like surgery, radiation therapy (whole brain vs. ste-
reotactic), and systemic treatment [3, 6–8].

To allow patients with metastatic breast cancer a rela-
tively good quality of life, side effects of treatment options 
need to be considered and discussed with the patient. In 
hormone receptor-positive, HER2-negative metastatic 
breast cancer, first-line treatment should be based on en-
docrine therapy rather than chemotherapy unless there is 

Fig. 1. Head MRI showing the intraorbital 
metastasis leading to amaurosis at the be-
ginning of treatment with ribociclib and 
anastrozole (left) and its complete remis-
sion 8.5 months later (right).

Fig. 2. Parenchymal brain metastases were all shown to be reduced in size in the staging MRI 3.5 months of ini-
tiating treatment with ribociclib and anastrozole (March 2018). This response remained stable until the last MRI 
8.5 months after starting treatment.
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impending organ failure and need for fast remission [9–
11]. Several trials have shown that adding a CDK4/6 in-
hibitor to endocrine treatment improves progression-
free survival and overall survival in metastatic breast can-
cer patients with comparable health-related quality of life 
[12–18]. None of the trials with ribociclib excluded pa-
tients with cerebral metastases, whereas in the PALOMA 
trials with palbociclib, patients with known uncontrolled 
or symptomatic cerebral metastases were excluded. How-
ever, details about the number of patients with brain me-
tastases and efficacy of the combined treatment with a 
CDK4/6 inhibitor and endocrine therapy in the ribociclib 
trials are lacking.

Pharmacokinetic analysis of ribociclib revealed 70% 
binding to human plasma protein with a 1: 1 distribution 
between red blood cells and plasma. Ribociclib itself is the 
clinically effective agent, whereas its metabolites do not 
contribute much to the effectiveness. Our case shows 
clinical evidence that an endocrine combination therapy 
with ribociclib is effective in breast cancer brain metasta-
ses, which is also supported by preclinical data about the 
blood-brain barrier permeability of ribociclib and abe-
maciclib [19, 20]. Other groups found poor drug delivery 
to the central nervous system [21]. Anastrozole has been 
shown to have limited effect in the central nervous sys-
tem, too [22].

Due to the preclinical data in a phase II trial, patients 
with brain metastases from hormone receptor-positive 
breast cancer, NSCLC, or melanoma were treated with 
abemaciclib either alone or in combination with endo-
crine therapy. Out of 4 patients with brain metastases, one 
patient showed complete response of the parenchymal 
tumor; median overall survival in the heavily pretreated 
group was 8.4 months [23]. Median overall survival in 
patients with brain metastases from breast cancer is 3.5 
months, with only 20% of the patients living longer than 
1 year [24].

In conclusion, our case shows that in a patient with 
breast cancer brain metastases, a combination therapy of 
ribociclib and an aromatase inhibitor can lead to a rapid 
and durable response with clinical complete remission, 
even without initial brain surgery or radiation treatment. 
Therefore, systemic treatment with a CDK4/6 inhibitor 
and endocrine therapy can be considered in breast cancer 
brain metastases, especially if other treatment options are 
contraindicated or denied due to patient’s preference. 
Further studies of CDK4/6 inhibitors in larger cohorts 
with breast cancer brain metastases are warranted.
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Fig. 3. Response to treatment of the liver metastases 5.5 months after initiating treatment with ribociclib and an-
astrozole. Another 4 months later, staging showed discordant response to treatment with progressive disease in 
the liver and stable disease of other metastatic sites.
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