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Abstract: Neoadjuvant therapy is a well-established approach for the treatment of locally
advanced or inflammatory breast cancer (BC) and has been increasingly used in recent years
not only as a management strategy but also as a research tool. Recently, nanoparticle albumin-
bound paclitaxel (nab-paclitaxel)/trastuzumab combinations have been associated with promis-
ing activity in different clinical settings. In the present case, we report a complete pathological
response after neoadjuvant treatment with the trastuzumab/nab-paclitaxel combination in a
locally advanced human epidermal growth factor receptor 2 (HER2)-positive BC patient, with
a good toxicity profile. This combination may represent a valid therapeutic option in the neo-
adjuvant therapy for HER2-positive locally advanced BC.
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Introduction

Neoadjuvant therapy (NAT), also known as primary systemic treatment, has been
increasingly used in recent years as first-line treatment for operable breast cancer (BC),
not only as a management strategy but also as a research tool. The advantages of this
approach are the early use of a systemic treatment, with potential tumor downstaging,
higher rates of breast-conserving surgery, and in vivo testing of tumor response to a
chosen chemotherapy regimen.

The pathologic complete response (pCR) is considered a surrogate marker of
efficacy for NAT, providing an approximate measure that correlates with long-term
outcomes.!

A recent pooled analysis by Cortazar et al® established the association between
pCR and long-term outcomes in terms of event-free survival and overall survival
(OS). In this pooled analysis, the association between pCR and long-term outcomes
was strongest in patients with more aggressive tumor subtypes, namely, hormone
receptor-negative/human epidermal growth factor receptor 2 (HER2)-positive and
triple-negative breast cancers (TNBC).2 HER2 is overexpressed and/or amplified in
15-20% of BC, and it is associated with an aggressive clinical course of the disease.>*
Trastuzumab has represented a major breakthrough in the treatment of metastatic
and adjuvant HER2-positive BC. In the neoadjuvant setting, large clinical trials were
conducted to evaluate the association of trastuzumab with different cytotoxic chemo-
therapeutic agents.>” Taxanes are a standard component of adjuvant chemotherapy
regimens for patients with both node-positive or high-risk node-negative BC,* % and

submit your manuscript

Dove n,u

http:

OncoTargets and Therapy 2016:9 43514355 4351
© 2016 Ricciardi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
BY NG

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OTT.S107930
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:vadamo@unime.it

Ricciardi et al

Dove

are commonly used as sequential regimens. Nanoparticle
albumin-bound paclitaxel (nab-paclitaxel) is a solvent-free
formulation of paclitaxel that avoids the risk of hypersensitiv-
ity reactions commonly observed with solvent-based taxanes
(ie, paclitaxel and docetaxel) and the need of premedication.
The dose of 260 mg/m? administered intravenously over
30 minutes every 3 weeks is approved for the treatment of
BC after failure of combination chemotherapy for metastatic
disease or relapse within 6 months of adjuvant chemotherapy.
The use of nab-paclitaxel in NAT has been preliminary evalu-
ated in phase II studies with different regimens.!!""* Recently,
the phase III GeparSepto trial showed that nab-paclitaxel in
the neoadjuvant setting significantly increased pCR rates
compared with solvent-based paclitaxel in all patient sub-
groups, in particular, in TNBC and in HER2-positive BC,
combined with trastuzumab and pertuzumab.'

Herein, we report a pCR after neoadjuvant treatment
with the trastuzumab/nab-paclitaxel combination in a locally
advanced HER2-positive BC patient.

Case presentation

A 65-year-old Caucasian woman, with a family history of BC,
referred to our institution in May 2015 after casual check-
ing of a lump in the left breast. Written informed consent of
the patient and approval of Comitato Etico Interaziendale
of the Province of Messina were obtained for the present
case. The mammography scan revealed a radiopaque solid
infiltrative lesion in the upper-inner quadrant of 35 mm diam-
eter, with irregular margins and multiple microcalcification
clusters. Two additional deep located lesions of ~17 and
12 mm were also found in the upper-inner quadrant and mid-
upper quadrant, respectively (Figure 1). Ultrasound imaging
confirmed the presence of a 30 mm hypoechoic lesion with
irregular margins and microcalcifications in the context,

with additional two lesions (15 and 10 mm) peripherally and
evidence of multiple pathological axillary lymph nodes with
a maximum diameter of 22 mm.

Ultrasound-guided breast biopsy revealed an invasive
carcinoma of no special type with the following biological char-
acteristics: estrogen receptor negative, progesterone receptor
negative, Mib-1>50%, and HER2 immunohistochemistry 3+.
A computed tomography scan and a bone scintigraphy excluded
the presence of distant metastases: stage I[IB (cT4N2MO).
Serum tumor markers were within normal range of local labora-
tory: carcinoembryonic antigen (CEA) 5.1 ng/mL (04 ng/mL),
cancer antigen 125 (CA 125) 8 U/mL (1.5-35 U/mL), cancer
antigen 15-3 (CA 15-3) 29 U/mL (0-38 U/mL).

According to the disease stage, biomolecular characteris-
tics of the tumor, and comorbidities (insulin-dependent diabe-
tes mellitus type 2), the patient started neoadjuvant treatment
with weekly trastuzumab (4 mg/kg loading dose followed
by 2 mg/kg maintenance dose) and weekly nab-paclitaxel
125 mg/m? for 12 weeks, with no relevant hematological
and non-hematological toxicities. In September 2015, after
the completion of neoadjuvant treatment, the radiological
workup with mammography (Figure 2) and breast ultrasound
documented a complete response with persistence of only
microcalcifications and small reactive axillary lymph nodes.
Serum tumor markers were within normal range of local labo-
ratory: CEA 3.8 ng/mL, CA 125 7 U/L, CA 15-3 27 U/L.

Then in October 2015, she underwent conservative sur-
gery plus homolateral axillary lymphadenectomy. The pathol-
ogy review showed normal mammary gland tissues, without
evidence of BC cells, and absence of metastases in lymph
nodes, consistent with response to treatment and indicating
pCR. After breast-conserving surgery, the patient underwent
radiotherapy in the left residual breast and then was started
on therapy with only adjuvant trastuzumab. The last serum

Figure | May 2015, baseline mammography.
Note: (A) craniocaudal and (B) mediolateral oblique projections.
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Figure 2 September 2015, mammography after neoadjuvant therapy.
Note: (A) craniocaudal and (B) mediolateral oblique projections.

tumor markers were within normal range of local laboratory:
CEA 4.3 ng/mL, CA 125 7 U/L, CA 15-3 25 U/L.

Discussion
Neoadjuvant therapy is a well-established approach for the
treatment of locally advanced or inflammatory BC.

Recently, the neoadjuvant setting has been emerging as
a promising research tool in BC, providing an excellent plat-
form for clinical development of novel anticancer agents, and
an extraordinary source of tumor tissues for the study of tumor
heterogeneity and the identification of novel predictive bio-
markers and mechanisms of resistance to anticancer agents.

PCR has been adopted in neoadjuvant trials as a major
endpoint, and correlates with both disease-free survival
(DFS) and OS. An increasing body of evidence suggests the
prognostic importance of pCR after neoadjuvant chemother-
apy in TNBC and hormone receptor-negative/HER2-positive
subsets. pCR is considered a potential surrogate marker
of response to NAT and for long-term outcomes. Clinical
studies in the neoadjuvant setting have shown that patients
achieving pCR after neoadjuvant therapy have longer OS and
DFS compared with women with residual disease.?

HER?2 is overexpressed and/or amplified in 20% of
BC and confers a more aggressive behavior, with a poor
clinical outcome.>*

Trastuzumab is a humanized recombinant monoclonal anti-
body directed against the extracellular domain of HER2, and
trastuzumab-based therapy is firmly established as the standard
of care for patients with HER2-positive BC, demonstrating
survival benefit in both metastatic'® and early BC.'®"

Several randomized phase 111 trials with chemotherapy and
trastuzumab have been reported in the neoadjuvant setting,
showing that the addition of anti-HER?2 inhibition to primary

chemotherapy is associated with a higher pCR rate compared
with chemotherapy alone (38—-65% vs 19-26%).>”

Recently, several trials have investigated the role of dual
HER?2 blockade in combination with chemotherapy in the neo-
adjuvant setting, showing that the combination of trastuzumab
with other anti-HER?2 agents is associated with a more complete
HER? signaling pathway inhibition. The combination of tras-
tuzumab and lapatinib, an oral dual tyrosine kinase inhibitor,
has been associated with a higher pCR rate compared with
trastuzumab or lapatinib alone (47-60% vs 25-49%).20-2

Moreover, the combined administration of trastuzumab
and pertuzumab, a recombinant humanized monoclonal
antibody that binds with the extracellular dimerization
domain IT of HER2, prevents the heterodimerization of HER2
with other HER family members and increases the pCR rate
(46—66% vs 29%) compared with trastuzumab alone in two
phase 2 trials.?*

More recently, in the prospective, randomized, phase 3
GeparSepto trial, nab-paclitaxel, a solvent-free, human albumin-
stabilized formulation of paclitaxel, significantly increased
pCR rate compared with solvent-based paclitaxel followed
by epirubicin plus cyclophosphamide in primary early BC in
all patient subgroups, with a major advantage among TNBC
and HER2-positive BC (in the subtype HER2 positive in com-
bination with trastuzumab and pertuzumab). The subgroup
analysis of this study showed that patients with high Ki67
benefit more from the nab-paclitaxel treatment, underlying
the particular chemosensitivity of these tumors.'* These data
are in line with the activity seen in the present case. However,
long-term follow-up of this study is needed to confirm whether
the higher pCR rate will translate into longer DFS and OS.

The nab-paclitaxel plus trastuzumab combination has
been evaluated in first-line metastatic BC in two phase 11
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studies, reporting an interesting antitumor activity in HER2-
overexpressing tumors.>?¢

Recently, we reported the efficacy of the trastuzumab/
nab-paclitaxel combination in a heavily pretreated HER2-
positive BC patient with brain metastases.?’

The pCR reported in the present case with the Trastu-
zumab and nab-Paclitaxel combination in a locally advanced
HER2-positive patient underlines the efficacy and good
safety profile of this combination in the neoadjuvant treat-
ment HER2-positive disease. The activity seen in the present
case might be related to the different mechanisms of action
of these two agents and likely to a synergistic effect, even
though in vitro studies might help to better clarify the biologi-
cal consequences of this combination in BC cell lines.

The improved clinical activity seen with this combination
does not significantly affect the safety profile of NAT, as dem-
onstrated in the present case, with no significant early and late
toxicities, in terms of hypersensitivity reactions, cardiotoxicity,
and neurotoxicity. Moreover, the replacement of solvent-based
taxanes and the subsequent avoidance of premedication have
inherited advantages for patients with comorbidities, such as
insulin-dependent diabetes mellitus type 2, as with our patient.

In conclusion, the nab-paclitaxel plus trastuzumab com-
bination may be a valid option in the neoadjuvant treatment
of HER2-positive breast cancer.

Disclosure
The authors report no conflicts of interest in this work.
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