
Case Report / Olgu Sunumu

ABSTRACT

Lapatinib is an effective drug in HER2-positive breast cancer. We present 
a case with successful treatment of lapatinib in brain metastasis of HER2+ 
breast cancer. Forty-eight years old woman was admitted our clinic with 
early breast cancer. In third years after adjuvant chemotherapy and trastu-
zumab, isolated and multiple brain metastasis were detected. After whole 
brain RT, lapatinib (with capecitabine for 10 months and with letrozole 
for 3 months) has been used. Volumetric reduction of lesions was achieved 
and symptoms disappeared. When lapatinib discontinued, brain metastasis 
relapses. Lapatinib plus capecitabine reinduction has been started. Totally, 
longer survival than 45 months was achieved after first brain metastasis 
detection. Because both combinations of lapatinib with capecitabine and 
letrozole were effective and reinduction treatment was successful, presented 
case has strongly supported activity of lapatinib treatment in brain metasta-
sis of HER2+ breast cancer.
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Introduction

Metastasis to the central nervous system (CNS) is significant clinical situation of breast cancer. It is documented to occur in approximately 10%-
16% of cases, and tend to occur in patients with larger tumors, aggressive histological subtypes, triple negative or HER2- positive tumors (1). 

Brain metastasis of breast cancer is managed with local therapy, systemic therapy, and supportive therapy. Three local treatments are basically 
used, namely surgical resection, stereotactic radiotherapy (RT), and whole brain RT. The surgical resection is principle therapy. The stereo-
tactic RT and/or whole brain RT may be replaced or added to surgery. Symptom control is important. It includes corticosteroid treatment of 
peritumoral edema and increased intracranial pressure, treatment and prevention of seizures and of venous thromboembolism.

The systemic therapy of breast cancer contains chemotherapy, hormonal therapy, and targeted therapy. Trastuzumab and lapatinib have 
been used for a long time in HER2+ breast cancer systemic treatment. Trastuzumab is very effective, but it cannot cross the blood-brain 
barrier. CNS metastases have been reported in 25%-50% in patients undergoing chemotherapy and trastuzumab (2). Lapatinib has been 
considered as effective treatment option in brain metastases from HER2-positive breast cancer (3, 4). We would like to also present a case 
strongly supported efficacy of lapatinib in brain metastasis of HER2+ breast cancer.

Case Presentation

Forty-eight years old woman was admitted our clinic with early breast cancer. Estrogen receptor was negative, progesterone receptor 
and HER2 were positive (>%90 and (+++) respectively). Perimenopausal patient received adjuvant TAC (docetaxel, doxorubicin and 
cyclophosphamide) chemotherapy, adjuvant trastuzumab, adjuvan radiotherapy (RT) and tamoxifen. After 3 years, isolated and mul-
tiple brain metastasis were detected. T2-weighted MR images show dural metastases adjacent to the left frontal lobe and surrounding 
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ÖZ

Lapatinib HER2-pozitif meme kanserinin etkili bir ajandır. HER2-pozitif 
meme kanserinin beyin metastazında lapatinib ile başarılı tedavi sağlanan 
bir olgu sunulmaktadır. 48 yaşında kadın hasta erken evre meme kanse-
ri tanısıyla kliniğimize kabul edildi. Adjuvan trastuzumab ve kemoterapi 
sonrası üçüncü yılda izole beyin metastazı saptandı. Tüm beyin radyoterapi 
sonrası lapatinib (10 ay kapesitabin ve 3 ay letrozol ile beraber) kullanıldı. 
Lezyonlarda volümetrik azalma görüldü. Lapatinib kesilince beyin metas-
tazları nüksetti. Lapatinib ve kapesitabin reindüksiyonu başlandı. Toplamda 
beyin metastazının ilk tanısından sonra 45 ayın üzerinde bir sağkalım elde 
edildi. Lapatinibin hem kapesitabin hem de letrozol ile etkili olması ve re-
induksiyon tedavisinin başarılı olması nedeniyle sunulan olgu lapatinibin 
HER2-pozitif meme kanserinin beyin metastazının tedavisindeki etkinliği-
ni kuvvetle desteklemektedir.

Anahtar sözcükler: Yinelenen lapatinib kullanımı, izole beyin metas-
tazı, HER2
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edema caused midline shift effect. Contrast-enhanced T1- weighted 
MR images showed homogenously enhancing dural-based masses 
(Figure 1). 

Whole brain RT was performed with a scheme of 36Gy, 300 cGy/
fx, 12 fx. Subsequently lapatinib plus capecitabine chemotherapy was 
started. After first course of therapy, symptoms disappeared. Because 
of hand and foot syndrome was occurred, dose of capecitabine was 
reduced by 20%, two weeks later. 

Volumetric reduction of CNS lesions was achieved in interval ra-
diologic evaluation. The T2-weighted MR images after the therapy 
showed regression of the surrounding edema and normalization of the 

midline. Contrast-enhanced T1- weighted MR images showed regres-
sion in size of the dural-based masses (Figure 1).

In tenth month, complaints of hand and foot syndrome have inten-
sified again. The treatment was switched to lapatinib plus letrozole 
for three months. The patient had been asymptomatic for thirteen 
months. She was feeling so good, but wanted to stop the therapy. 
Therefore, treatment was continued with letrozole alone. 

In ninth month after stopping of lapatinib, symptomatic (convul-
sion and dizziness) new brain metastasis were detected. The radio-
surgery treatment with Cyberknife (20 Gy/2fx) was performed. The 
reinduction with lapatinib plus capecitabine was started. The patient 

Resim 1. a-d. Coronal T2-weighted MR image shows dural metastases (arrow) adjacent to the left frontal lobe and surrounding edema 
(arrow head). Note that the edema causes midline shift effect (curved arrow) (a). Contrast-enhanced coronal T1- weighted MR image shows 
homogenously enhancing dural-based mass (arrow) (b). Coronal T2- weighted MR image obtained after radiotherapy and lapatinib based 
therapy show regression of the surrounding edema and normalization of the midline (c). Contrast-enhanced coronal T1- weighted MR 
image obtained after treatment shows regression in size of the dural-based mass (arrow) (d)
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has been symptomless and steroid free for two years with lapatinib 
reinduction. 

Achieved survival was longer than 45 months after the diagnosis for 
brain metastasis, although lapatinib treatment has been interrupted. 
She is still asymptomatic and progression free. 

Discussion and Conclusion 

Brain metastasis of breast cancer has worst outcome. It occurs more 
often in the patients with HER2+ tumors than with hormone posi-
tive tumors (5). HER2+ tumors treated with trastuzumab based ther-
apy have been associated with an increased risk of brain metastasis 
(6). Trastuzumab related increasing survival might allow occurrence 
of brain metastasis. Approximately half of the patients with HER2+ 
metastatic breast cancer die from CNS metastasis (7). 

Lapatinib is a potent reversible and selective inhibitor of the tyrosine 
kinase domains of epidermal growth factor receptor and human epi-
dermal growth factor receptor (HER)-2. It binds to the intracellular 
ATP-binding site of the receptor. This binding leads to blockage of mi-
togen-activated protein kinase (MAP kinase) and phosphatidylinositol 
3-kinase (PI3K), Akt, and mammalian target of rapamycin (mTOR) 
dependent transduction pathways. Therefore, it causes growth arrest 
and induces apoptosis of tumor cells. Unlike trastuzumab, lapatinib 
can bind and inhibit p95HER-2. p95HER-2 is the truncated form of 
HER-2, has not an extracellular domain but possessing greater kinase 
activity than wild-type HER-2.

It is known that lapatinib can cross the blood-brain barrier. It is extensively 
used for treatment of metastatic HER2+ breast cancer. The addition of 
lapatinib to capecitabine resulted in an improvement survival of metastatic 
HER2+ breast cancer in phase 3 study. In retrospective exploratory analy-
sis of this study, lower number of CNS metastases at first event have been 
reported in the patients received lapatinib plus capecitabine (8). 

There are currently no studies as a head-on-head comparison of lapa-
tinib based therapy with trastuzumab in this situation, but studies 
about efficacy of lapatinib have been investigated in CNS metastases 
of HER2-positive breast cancer. Iwata H et al. reported a subset analy-
sis of a phase II study of lapatinib (4). Of six patients, two patients 
had shown volumetric reduction >20 % in their CNS lesions, one of 
whom had >50 % reduction. Three patients, including two of these 
patients, had shown >20 % volumetric reduction in non-CNS lesions. 

A multicentric phase 2 study evaluated the CNS activity of lapatinib 
(9). CNS objective responses to lapatinib were observed in 6% of 242 
patients. In 21% of patients, 20% and more volumetric reduction was 
detected. It was associated with improvement of progression-free sur-
vival. These results suggested the modest CNS activity of lapatinib. 

The LANDSCAPE phase 2 study investigated lapatinib plus 
capecitabine for previously untreated brain metastases from HER2+ 
breast cancer (3). 38 out of 45 enrolled patients had extra-CNS metas-
tases at baseline. Of forty-two evaluable patients, 2 patients had a com-
plete response, 22 patients had a partial response, and 15 patients had 
stable disease for CNS lesions. Only 7% of patients had progressive 
disease. Median time to CNS progression was 5.5 months. Median 
overall survival was 17 months. 

Herein, our presented case has long time survival more than 45 
months after first detection of brain metastasis. In pre-lapatinib era, 

median survival was 13 months in breast cancer patients with brain 
metastasis as a first recurrence site and 24 months in patients achieved 
complete response (10). Because both combinations of lapatinib with 
capecitabine and letrozole were effective and reinduction treatment 
was successful, presented case has strongly supported activity of lapa-
tinib treatment in brain metastasis of HER2+ breast cancer. 

Lapatinib might be considered as a good option in treatment of brain 
metastasis from HER2+ breast cancer until reports of new efficient 
therapy options (pertuzumab, TDM1 etc.). 
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