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INTRODUCTION: Neoadjuvant chemotherapy (NAC) is the standard of care for locally advanced triple neg-
ative breast cancer, however, approximately 5% of cases show disease progression during NAC. Although
downstaging is essential to create an opportunity for curative surgery and to improve the local control
outcome in such a case, no additional line of chemotherapy has been established.
CASE PRESENTATION: A 60-year-old woman was referred to our hospital for an axillary mass present-
ing three weeks ago and was diagnosed as having right locally advanced (T2N2MO, stage IIIA) triple
negative breast cancer. After two courses of epirubicine and cyclophosphamide as NAC, disease progres-
sion was recognized and curative resection was considered impossible due to enlarged axillary lymph
nodes showing invasion to surrounding tissue. As second-line chemotherapy, weekly paclitaxel with
bevacizumab treatment was initiated and significant shrinkage was immediately obtained. A clinically
complete response was diagnosed after four courses of weekly paclitaxel with bevacizumab and she
underwent a right breast mastectomy with axillary lymph node dissection without major complications.
Histopathological examination of surgical specimens showed no residual invasive or noninvasive disease
and she was diagnosed as having a pathological complete response.
CONCLUSIONS: Although the addition of bevacizumab to standard adjuvant chemotherapy is not rec-
ommended in unselected triple negative breast cancer, the potent effect on tumor shrinkage should be
considered in the treatment of locally advanced triple negative breast cancer showing disease progression
during standard NAC.

© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction during NAC [5-7]. If patients have inoperable disease, next-line

chemotherapy is considered to create the opportunity for curative

Neoadjuvant chemotherapy (NAC) has become the standard-of-
care for non-metastatic breast cancer with results from randomized
trials showing equivalent long-term survival for NAC compared
with survival for adjuvant chemotherapy [1]. Anthracycline- and
taxane-based chemotherapy are recommended as standard NAC
[2-4] among patients with triple-negative breast cancer (TNBC),
however, approximately 5% of the cases show disease progression

Abbreviations: NAC, neoadjuvant chemotherapy; MRI, magnetic resonance
imaging; PET-CT, positron emission tomography computed tomography; CNB, core
needle biopsy; TNBC, triple negative breast cancer; cCR, clinical complete response;
PCR, pathological complete response.
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surgery and local control. The selection of an additional chemother-
apy regimen is done at the discretion of physicians because there
are no clinical trials that have evaluated the efficacy and safety
of treatments in patients who showed disease progression during
NAC.

In this case report, we describe a case of locally advanced triple
negative breast cancer showing a pathological complete response
to weekly paclitaxel with bevacizumab treatment following disease
progression during anthracycline-based neoadjuvant chemother-
apy. This case report has been reported in line with the SCARE
criteria [8].

2. Case presentation

A 60-year-old post-menopausal woman presented at a local
clinic with a right axillary mass that had appeared three weeks
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Fig. 1. Magnetic resonance imaging showed right breast mass with 3 cm diameter in the upper outer portion of right breast and, multiple enlarged and fixed axillary lymph
nodes with edematous change of surrounding soft tissue (A, B). Positron emission tomography computed tomography (PET-CT) showed right breast mass with SUVmax 19.73

and multiple axillary lymph node swelling with SUVmax range from 4.74 to 25.2 (C, D).

previous. Right breast cancer with axillary lymph node metastases
was suspected and she was referred to our hospital. Physical exam-
ination showed a right breast mass at the C area and fixed and
enlarged axillary lymph nodes. In her past history, she underwent
total gastrectomy and received adjuvant doxifluridine therapy
for gastric cancer 15 years ago with no sign of recurrence. She
had no family history of breast or ovarian cancer. An abdominal
scar for a gastrectomy and emaciation (BMI=17.6) was recog-
nized. Laboratory results showed a normal range for the tumor
markers. Mammography showed focal asymmetric density with
clustered pleomorphic calcification, indicating BI-RAD category 4.
Ultrasonography confirmed an irregular mass in the right breast
and ipsilateral multiple axillary lymph nodes that were enlarged
and fixed to one another. Magnetic resonance imaging (MRI) also
showed aright breast mass of 3 cm diameter, and multiple enlarged
and fixed axillary lymph nodes. Positron emission tomography
computed tomography (PET-CT) showed a right breast mass with
SUVmax 19.73 and multiple axillary lymph node swelling with
a SUVmax range from 4.74 to 25.2 (Fig. 1). No definitive find-
ing of distant metastases was recognized with these modalities.
Histopathological examination of core needle biopsy (CNB) of the
right breast tumor showed invasive ductal carcinoma. Immunohis-
tochemical examination and fluorescence in situ hybridization of
the tumor cells showed negative results for estrogen receptor, pro-
gesterone receptor and HER2, indicating that her breast tumor was
a triple negative breast cancer (TNBC) subtype. The nuclear grade 3
was recognized and the Ki67 index was 53.39%. With these findings,
she was diagnosed as having right locally advanced triple negative
breast cancer.

Because curative surgery is thought to be difficult due to the
matted and fixed axillary metastases, NAC was initiated to reduce
the tumor burden and to allow for complete resection and local
control. Tri-weekly epirubicine 90 mg/m?2 and cyclophosphamide
600 mg/m? were initiated. After two courses of chemotherapy, she
complained about enlargement of a right breast mass. CT showed
progressive disease of a right breast tumor and axillary lymph
nodes (25% increment in the sum of breast tumor and axillary
lymph node) and her disease was diagnosed as remaining inop-

erable. Considering the high response rate and the low frequency
of disease progression, the addition of bevacizumab or carboplatin
to a taxane-based neoadjuvant chemotherapy regimen was sug-
gested. Because increments of hematologic and gastrointestinal
toxicities associated with the addition of carboplatin were con-
sidered crucial for her condition after total gastrectomy, weekly
paclitaxel 90 mg/m? with biweekly bevacizumab 10 mg/kg was
selected. After initiation of weekly paclitaxel with bevacizumab,
there was significant shrinkage of the breast tumor and axillary
lymph nodes. Bevacizumab was discontinued at the 4th cycle to
reduce the risk of operative complications. After completion of 4
cycles of a weekly paclitaxel with bevacizumab regimen, clinical
complete response (cCR) was recognized by CT and MRI findings
(Fig. 2). No serious or unknown adverse event occurred during
NAC. The weekly paclitaxel with bevacizumab was well tolerated
and no dose-reduction or delayed administration was required.
She underwent right breast mastectomy and axillary lymph node
dissection (level I and level II) as a standard procedure by a doc-
tor in charge. Intraoperative findings showed a remarkable scar
in the axillar and no mass was found in breast or axilla. There
were no major complications, including bleeding, thrombosis or
delay of wound healing, and she left the hospital eight days after
the operation. Histopathological examination of surgical specimens
showed pathological complete response (pCR) with no residual dis-
ease in the breast and dissected axillary nodes (Fig. 3). The patient
was satisfied with the tumor shrinkage and complete resection of
the disease without any significant complications. Postoperative
radiation therapy to her chest wall and regional lymph node was
performed as adjuvant therapy, and she was ambulatory followed
without any recurrence at a 6-month follow-up.

3. Discussion

Because TNBC have a higher risk of relapse compared with other
subtypes and are not sensitive to endocrine or HER2-targeting ther-
apy, adjuvant chemotherapy is recommended for most patients
with TNBC. For patients with TNBC, NAC is a reasonable alter-
native to adjuvant chemotherapy and significantly more patients
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Fig. 2. Computed tomography before NAC (A, B), after 2 cycles of EC (C, D), and after 4 cycles of weekly paclitaxel with bevacizumab (E, F). After 2 cycles of EC, progressive
disease was recognized with 25% increment in the sum of breast tumor and axillary lymph node. Clinical complete response was recognized after completion of 4 cycles of
weekly paclitaxel with bevacizumab (E, F). Last computed tomography was performed without contrast media because of patient allergic reaction.

Fig. 3. Histological findings of the right breast (A) and axillary lymph nodes (B) (H&E stain X20). There was scarring with invasion of lymphocytes, histiocyte and multinucleated
giant cell. No residual breast cancer cells were recognized showing a pathological complete response (Grade 3).

with TNBC were treated with NAC compared with a luminal type
[9]. NAC is administered not only to downstage the tumor for less
extensive surgery or for improved cosmetic outcome, but also to
permit an early evaluation of chemotherapy, which can facilitate
response-guided adjuvant treatment. A recently published phase
IlI trial showed that adjuvant capecitabine therapy improved long-
term prognosis among HER2-negative breast cancer patients who
had residual invasive disease after standard anthracycline and/or
taxane-based NAC [10]; the rate of disease-free survival was 69.8%
in the capecitabine group as compared with 56.1% in the control
group, and the overall survival rate was 78.8% versus 70.3% among
patients with triple negative disease. With these findings, more
patients with TNBC are expected to receive NAC.

Although a large proportion of TNBC shows a response to NAC,
more than 5% of cases show progressive disease during stan-
dard NAC [5,7]. Because the residual tumor burden after NAC is
associated with disease recurrence [11], tumor shrinkage is cru-
cial not only for cosmetic outcome and local control, but also to
improve long-term survival in such cases. Although no clinical tri-
als have evaluated the efficacy and safety of an additional-line of
chemotherapy in patients who showed disease progression during
NAG, it is reasonable to select regimens that show a substantial
antitumor effect with a high response rate and low frequency
of progressive disease. In patients with TNBC, the addition of
bevacizumab or carboplatin to anthracycline- and taxane-based
chemotherapy can be the most potent regimen in regards to

achieving tumor shrinkage [5,12-14]. Large randomized clini-
cal trials have demonstrated a significantly higher response rate
and pCR rates with the addition of bevacizumab or carboplatin
to anthracycline- and taxane-based neoadjuvant NAC. In CALGB
40603, adding either agent significantly increased the rate of the
pCR in breast; and 60% of the carboplatin group achieved pCR
breast compared with 46% in the control group, and 59% of the
bevacizumab group compared with 48% in the control group. In
addition, 6 of 108 patients who started standard NAC stopped treat-
ment for progressive disease, and only 1 of 113 patients assigned
to the bevacizumab group showed disease progression during NAC
[5]. Although the addition of these agents to NAC is not recom-
mended in general due to a lack of long-term survival benefit and
an increased rate of adverse events, the potent effect on tumor
shrinkage should be considered in selected situations where dis-
ease progression is recognized during standard NAC.

In this case report, we administered weekly paclitaxel with
bevacizumab to the patient. The weekly paclitaxel with biweekly
bevacizumab was well tolerated and no dose reduction or delay of
schedule was recognized despite of the patient’s status of emaci-
ation after total gastrectomy. After initiation of weekly paclitaxel
with bevacizumab, immediate tumor shrinkage and relief of ten-
derness of her breast was obtained, and cCR was achieved after
4 cycle treatment. She underwent a standard mastectomy and
axillary lymph node dissection with no major surgical and post-
operative complications and pCR was recognized at both breast and
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lymph nodes. She was satisfied with the course of treatment and
was ambulatory without any complications.

Of course, the significant effect of weekly paclitaxel with
bevacizumab in this case could be by chance, however, the
response-guided sequential addition of bevacizumab has shown
advantages in clinical trial. In an AVATAXHER trial, patients with
HER2-positive breast cancer that did not show a metabolic response
after two cycles of neoadjuvant docetaxel and trastuzumab treat-
ment were randomly assigned to receive four cycles of docetaxel
and trastuzumab plus bevacizumab or continued on docetaxel plus
trastuzumab alone [15]. Patients assigned to the addition of beva-
cizumab showed a significantly higher pCR rate compared with
those assigned to continue the same regimen; pCR was noted at
a rate of 43.8% in the bevacizumab group and 24.0% in the control
group. This finding of response-guided sequential therapy suggests
the potential of bevacizumab in the treatment of breast cancer,
and this hypothesis should be confirmed in further clinical trials
targeting patients with TNBC showing disease progression during
standard NAC.

4. Conclusion

In this case report, the incorporation of bevacizumab showed
significant tumor shrinkage of TNBC showing disease progres-
sion during standard NAC, and facilitated complete resection with
less extensive surgery. Although the addition of bevacizumab to
standard NAC is not recommended in the treatment of breast
cancer, this case report showed the potential of bevacizumab in
response-guided sequential therapy of TNBC. The incorporation of
bevacizumab to chemotherapy should be evaluated in further clini-
cal trials targeting patients with TNBC showing disease progression
during standard NAC.
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