
Abstract. We herein report a case of locally advanced
human epidermal growth factor receptor 2 (HER2)-positive
breast cancer that achieved a pathological complete
response (pCR) with pertuzumab, trastuzumab and docetaxel
therapy. A 70-year-old female presented with an elastic hard
mass, 5.0 cm in diameter with broad redness and edema of
the skin in her right breast. Swollen lymph nodes were also
recognized in the right axilla. The pathological diagnosis
was invasive ductal carcinoma and its biological character
was estrogen receptor (ER)-negative, progesterone receptor
(PgR)-negative, HER2 3+ and Ki-67 index 60%. The patient
was finally diagnosed with primary unresectable, locally
advanced breast cancer and started on pertuzumab,
trastuzumab and docetaxel combination therapy. The tumor
subsequently reduced in size and, after 4 cycles of this
therapy, she underwent surgery. The histopathological
examination of the postoperative specimen showed pCR in
both the primary tumor and axillary lymph nodes.

Approximately 20% of all breast cancers have a gene
amplification or overexpression of human epidermal growth
factor receptor 2 (HER2) (1), a tyrosine kinase transmembrane
receptor, resulting in a more aggressive phenotype and a poor
prognosis (2). However, the emergence of anti-HER2
therapies has improved the outcome of patients with HER2-
positive breast cancer.

Recently, new anti-HER2 therapies for HER2-positive
advanced or metastatic breast cancer was approved in Japan.

One of them was pertuzumab, a recombinant humanized
monoclonal antibody that targets the extracellular,
dimerization domain (subdomain II) of the HER2 protein and
blocks the ligand-dependent heterodimerization of HER2
with other ligand-activated HER receptors, most notably
HER3 (3, 4). A randomized phase III trial in metastatic
breast cancer, the CLEOPATRA trial, compared the efficacy
and safety of pertuzumab, trastuzumab and docetaxel versus
placebo, trastuzumab and docetaxel in the first-line setting
in 808 patients. The median progression-free survival was
significantly better in the pertuzumab group (hazard ratio
(HR)=0.62; p<0.001). The overall survival (OS) was
reported with a median follow-up of 30.1 months for the
placebo group and 29.7 months for the pertuzumab group
(5). In The National Comprehensive Cancer Network
(NCCN) guideline (2016 version 1.0), this regimen is
recommended for HER2-positive unresectable or metastatic
breast cancer as first-line chemotherapy.

We herein report a case of locally advanced HER2-positive
breast cancer that achieved pathological complete response
(pCR) with pertuzumab, trastuzumab and docetaxel therapy.

Case Report

The case was a 70-year-old postmenopausal female who
presented with a large mass in her right breast. She had been
complaining of a palpable mass in the upper outer quadrant
of the right breast for three months before admission. She
had undergone surgery for an abdominal aortic aneurysm a
year previously. 

A physical examination revealed that an elastic hard mass,
5.0 cm in diameter with broad redness and edema of the skin,
was observed in the upper outer quadrant of the right breast.
There were also swollen lymph nodes in the right axilla. The
laboratory data showed elevated levels of tumor markers:
carcinoma antigen 15-3 (CA15-3) 45.9 U/ml and
carcinoembryonic antigen (CEA) 8.2 ng/ml. Mammography
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revealed a 5.0 cm irregular mass in the right upper area in the
right mediolateral oblique position (Figure 1a). Ultrasonography
revealed an irregular low-echoic mass, 5.8 cm in diameter, in
the upper outer quadrant of the right breast (Figure 1b) and
swollen lymph nodes in the right axilla. Magnetic resonance
imaging (MRI) revealed a 5.8 cm high-intensity mass in the
upper outer area of the right breast, which was enhanced by
gadolinium from the early phase (Figure 1c). A computed

tomography (CT) scan revealed that the tumor had diffuse
invasion to the skin and the pectoralis major muscle. There was
no distant metastasis (Figure 1d). A core needle biopsy from the
tumor indicated that the tumor was invasive ductal carcinoma
(Figure 2a). Immunohistochemistry demonstrated tumor cells
that were estrogen receptor (ER)-negative (Figure 2b),
progesterone receptor (PgR)-negative (Figure 2c), HER2 score
3+ (Figure 2d) and Ki-67 60% (Figure 2e). 
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Figure 1. Imaging findings before pertuzumab, trastuzumab and docetaxel therapy. (a) Mammography showed an irregular, high-density mass. (b)
Ultrasonography confirmed the presence of a 58-mm in diameter, lobulated, low-echoic area. (c) Pre-treatment magnetic resonance imaging (MRI)
showed a lobulated mass and the tumor showed a rapid-washout pattern. (d) Pre-treatment computed tomography (CT) revealed that the tumor
had invaded to the skin and the muscle.



According to the clinical and pathological findings, the
patient was diagnosed with primarily unresectable HER2-
positive breast cancer and the clinical stage was T4bN1M0

Stage IIIB, according to Union for International Cancer
Control (UICC) TNM Classification of Malignant Tumors (7th
edition). Initially, the patient was treated with pertuzumab,
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Figure 2. Pathological findings of hematoxylin and eosin (H&E) staining and immunohistochemistry. (a) A core-needle biopsy revealed that the
tumor was invasive ductal carcinoma (100×). (b) Eestrogen receptor (ER)-negative (100×). (c) Progesterone receptor (PgR)-negative (100×). (d)
Human epidermal growth factor receptor 2 (HER2) score 3+ (100×). (e) Ki-67 60% (100×).



trastuzumab and docetaxel therapy. She received a loading
dose of 8 mg/kg of trastuzumab, followed by a maintenance
dose of 6 mg/kg every 3 weeks. Docetaxel was administered
every 3 weeks at a starting dose of 55 mg/m2, reduced by
20%, because the patient was elderly. Pertuzumab was given
at a fixed loading dose of 840 mg, followed by 420 mg every
3 weeks. After the first course, the tumor showed a rapid size
reduction and became not palpable. During the patient’s
treatment course, she had no adverse events of grade 3 or
higher (Common Terminology Criteria for Adverse Events,
version 4.0). After 4 cycles of pertuzumab, trastuzumab and
docetaxel, the high-intensity mass in the right upper outer
breast almost disappeared on MRI (Figure 3). A CT scan
revealed diminished invasion to the skin and the pectoralis
major muscle. Because the tumor had greatly reduced in size,
the patient underwent surgery, right partial mastectomy and
axillary lymph node dissection (levels I, II). The
histopathological examination of the postoperative specimen
showed pCR (Figure 4). Sections of the specimen showed
mammary tissue with fibrosis, aggregates of foamy
macrophages and chronic inflammatory infiltrate, carrying no
carcinoma. The patient is currently being treated with
trastuzumab as adjuvant therapy and has had no relapse of the
breast cancer.

Discussion

In the present case, the patient was initially diagnosed with
unresectable, locally advanced right breast cancer. Because
the tumor greatly reduced in size following pertuzumab,
trastuzumab and docetaxel therapy, the patient was able to
undergo operation. Furthermore, the histopathological
examination of the postoperative specimen showed pCR.

Pertuzumab has not yet been approved as neoadjuvant
therapy in Japan. On the other hand, according to the NCCN
guideline, pertuzumab is approved in the neoadjuvant setting,
with a limited use for HER2-positive breast cancer with T2
or N1, according to two randomized, open label, phase II
trials in the neoadjuvant setting that demonstrated
improvements in pCR (NeoSphere and TRYPHAENA) (6, 7). 

In the neoadjuvant setting, NeoSphere enrolled 417 women
with stage II or III HER2-positive breast cancer. The pCR
(ypT0/is ypN0) rates were 39.3% and 21.5% in the
docetaxel/trastuzumab/pertuzumab and docetaxel/trastuzumab
arms, respectively, netting a 17.8% improvement in the pCR
rate for patients who received pertuzumab. The pCR (ypT0/is
ypN0) rates were 17.7% and 11.2% for docetaxel/pertuzumab
and pertuzumab/trastuzumab, respectively (6).

The second neoadjuvant trial, TRYPHAENA, enrolled 225
women with HER2-positive breast cancer, who received six
cycles of therapy with FEC/trastuzumab/pertuzumab followed
by docetaxel/trastuzumab/pertuzumab versus FEC followed by
docetaxel/trastuzumab/pertuzumab versus docetaxel/carboplatin/
trastuzumab/pertuzumab. The pCR rates for the three arms were
all even higher than those seen in the NeoSphere trial (61.6%,
57.3% and 66.2%, respectively), reflecting the inclusion of all
chemotherapy in the neoadjuvant setting (7). These results
suggest that neoadjuvant therapy using pertuzumab,
trastuzumab and docetaxel is effective for patients with HER2-
positive breast cancer.

In the present case, the patient was a 70-year-old; however,
she had no adverse events of grade 3 or higher following
pertuzumab, trastuzumab and docetaxel therapy. According to
the results from a subgroup analysis of the CLEOPATRA
trial, the efficacy and safety data suggest that the combined
use of pertuzumab, trastuzumab and docetaxel should not be
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Figure 3. After 4 cycles of chemotherapy, magnetic resonance imaging
(MRI) revealed that the dynamic phase did not show an enhancing mass
in the right upper outer breast. 

Figure 4. Pathological findings of hematoxylin and eosin (H&E)
staining of the postoperative specimen. The histopathological
examination of the postoperative specimen showed a pathological
complete response.



limited by patient age. However, dose reductions of docetaxel
below 75 mg/m2 occurred more often in patients 65 years of
age or older than in younger patients (8). In this case, the
patient was treated at a dose of 55 mg/m2, reduced by 20%
from the initial dose. This result suggests that the dose of
docetaxel is important for tolerance of pertuzumab,
trastuzumab and docetaxel administration in older patients. 

Recently, several groups have reported that the
associations between the pCR and long-term outcomes
(event-free survival (EFS) and overall survival (OS)) are
different among subtypes of breast cancer. An association
between pCR and better long-term outcomes is strongest in
patients with HER2-positive, hormone-receptor-negative
tumors (9). 

Conclusion

HER2-targeted therapies are important and effective for
HER2-positive breast cancer. However, further investigations
are necessary for an effective use of HER2-targeted
therapies. Additional biomarker analyses from ongoing
studies may help us predict the efficacy of HER2-targeted
therapies and select patients more adequately.
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