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Abstract

Patients with positive Her-2/neu breast cancer and a high risk of recurrence are known to benefit from the addition of the dual blockade
of Her-2/neu with Trastuzumab and Pertuzumab to the neoadjuvant chemotherapy, a combination which has been demonstrated to
give a higher rate of a complete pathologic response in the breast and in the axilla.

The purpose of this review is to outline the efficacy of the dual blockade with Trastuzumab and Pertuzumab in the neoadjuvant treat-
ment of high-risk Her-2 positive breast cancer.

Electronic databases (Pubmed, Medline, and Cochrane Database of Systematic Reviews) were searched for English- and Ger-
man-language studies, which were published in the last ten years. The search has been focused on neoadjuvant clinical trials as well
as on the data presented in the abstracts published at the San Antonio Breast Cancer Symposium as well as at the annual meeting of
the American Society of Clinical Oncology.

The results reported in the published clinical trials demonstrated a higher pathologic complete response rate in breast and lymph nodes
after using targeted therapy with two anti-Her-2/neu agents - Trastuzumab and Pertuzumab in combination with neoadjuvant chemo-
therapy for early-stage Her-2/neu positive breast cancers. The pathologic complete response rate is the most important prognostic
marker in Her-2/neu positive tumors, a higher pathologic complete response rate being demonstrated to be associated with a better
survival outcome in terms of higher overall survival and disease-free survival rates.
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Introduction ti-Her-2 neu agents results in better overall survival (OS)

and disease-free survival (DFS) rates outcomes due to the
Breast cancer (BC) is the most frequent type of can-  synergistic effect of the dual blockade [5]. Moreover, the
cer among genital malignancies and the second cause ~ NAC in advanced BC is known to improve the success
of death in women diagnosed with cancer [1]. Aimost  rate of surgery while adding a dual blockade to a NAC
one-quarter of malignant breast tumors overexposes the  regimen has been shown to result in a higher pCR and,
protein Herceptin 2, which classifies them as Her-2 posi-  consequently, with better survival outcomes [6]. Currently,
tive BCs [2]. This subtype of BC has an aggressive course  the dual blockade with the anti-Her-2 neu agents - Trastu-
associated with a high risk of recurrence and a worse clin- ~ zumab and Pertuzumab, together with a NAC regimen is
ical outcome [3]. In this case, neoadjuvant chemotherapy ~ the most effective with regard to the OS rate in the treat-
(NAC), in combination with a targeted agent against Her-2 ~ ment of Her-2 neu positive BC [7,8]. Besides Trastuzumab
neu Receptor, is associated with a high pathologic com-  and Pertuzumab, other anti-Her-2 neu agents have been
plete response (pCR) rate but controversial cardiac side  tested in the neoadjuvant setting of BC, including T-DM1
effects [4]. In order to eradicate a therapy resistance to  and Neratinib, in order to select the combination therapy
one monoclonal antibody, combination therapy of two an-  which better target the Her-2 Receptor [9,10]. In this arti-
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cle, we aimed to review the efficacy of the dual blockade
with Trastuzumab and Pertuzumab in the neoadjuvant
treatment of Her-2 neu positive BC with regards to the OS
and DFS rates as outlined in clinical trials, as well as em-
phasizing the adverse effect of the dual blockade focusing
on the cardiotoxicity.

Dual blockade in the neoadjuvant setting

The combination of Trastuzumab and Pertuzumab with
a NAC regimen in Her-2 neo positive BChas been tested
in a phase Il clinical trial - the NeoSphere trial in which
417 women with BC Her-2 new positive of stages Il and Il
have received Trastuzumab, Pertuzumab with or without
Docetaxel, being randomly included in four groups: Tras-
tuzumab plus Docetaxel, Pertzumab plus Docetaxel, Tras-
tuzumab and Pertuzumab plus Docetaxel and Trastuzum-
ab and Pertuzumab without NAC. After the operation, the
therapy has been continued with Fluorouracil, Epirubicin
and Cyclophosphamide (FEC), and Trastuzumab in combi-
nation with Docetaxel for the group of patients who did not
receive Docetaxel in the neoadjuvant setting [11-13]. The
trial has shown that the dual blockade in combination with
Docetaxel is associated with a better pCR rate and namely
almost 46%, compared to the pCR rate obtained from the
use of Docetaxel either with Transtuzumab or Pertuzumab
(29% and 24%,respectively) [11,12] and from the use of the
dual blockade without chemotherapy (PCR rate of almost
17%) [13]. The dual blockade and Docetaxel has also been
associated with a 3-year progression-free survival (PFS)
rate of 90% compared to the 3-year PFS of 86% of the
women who received Docetaxel and Trastuzumab [11,13].

The TRYPHAENA trial obtained a pCR rate of 61.6%
when using a regimen of six cycles of Docetaxel-Carbo-
platin-dual blockade compared with pCR rates of 57.3%
and 66.2% when using three cycles of FEC followed by
three cycles of Docetaxel and the dual blockade and three
cycles of FEC with the dual blockade followed by three
cycles of Docetaxel [11, 14].

The trial included women with both positive and neg-
ative hormonal status even though higher pCR rates have
been observed for the breast tumors that did not express
the hormonal receptors [14]. Furthermore, the absence of
the hormonal receptors is considered to be associated with
a higher pCR as women with negative hormone receptor
status do respond better to the targeted therapy with the
dual blockade [15]. A better response of the ER- Her-2 neu
positive tumors to the targeted therapy seems to be based
on the fact that ER- tumors are a subtype of the molecular
Her-2 neu enriched tumors while ER+ tumors are classi-
fied as Luminal B tumors [16]. This has been outlined in a
phase three clinical trial published in 2014 by Carey et al.
who showed that Her-2 neu positive tumors biopsy sam-
ples that were obtained preoperatively are sensible to the
targeted therapy compared to Luminal A and B tumors, in
the latter two subtypes resulting a higher amount of resid-
ual disease.

The reported pCR rates for ER-, Her-2 neu positive
tumors were 61.3 % and 41.3% in 2 phase three and two
clinical trials, respectively [15,16] compared to 41.6% and
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28.8% for the ER+, Her-2 neu positive tumors. The dual
blockade, in combination with NAC, resulted in a better
pCR rate compared with NAC with Transtuzumab alone
and namely 77% compared to 55% [17].

Another biomarker that has been showed to predict
the tumor response to the targeted therapy is a higher
level of Her-2 neu receptor expression [18], a level that is
typically detected using the Hermark assay [11]. A higher
level of the Her-2 net protein in both ER+ and ER- tumors
appeared to result in a high pCR rate as well as in a higher
PFS rate after using the dual blockade in combination with
a NAC regimen [18].

Negative effects of the dual blockade

The most known adverse effect of a Her-2/neu monoclonal
antibody is the effect on the cardiac function and namely
the decrease of cardiac function. The combination of two
anti-Her-2/neu agents would reduce cardiac function [19].
However, a combination therapy with FEC-dual blockade
followed by adjuvant Docetaxel and dual blockade for one
year resulted in a reduction of the left ventricular ejection
fraction to less than 50% in only 7% of women while symp-
tomatic systolic dysfunction of the left ventricle has been
observed in only 4% of the patients [14,19]. The NeoSphere
trial reported similar results with an insignificant increase in
the incidence of left ventricular systolic dysfunction and left
ventricular ejection fraction when using Trastuzumab and
Pertuzumab with a NAC [12]. The reported percentages
were 3% women who suffered a symptomatic left ventricu-
lar dysfunction after being subjected to Docetaxel and the
dual blockade, compared with 1% of women who received
Docetaxel and Pertuzumab, 1.1% women who received
Docetaxel and Trastuzumab and no case of cardiac dys-
function in the group which received only the dual blockade
[11,12]. Similarly to the low rates of systolic dysfunction
and reduced left ventricular ejection fraction, a low inci-
dence of cardiac failure class Il and IV considering the
classification of the New York Heart Association (NYHA)
after using the dual blockade in combination with an anth-
racycline-based NAC regimen has also been reported. The
reported rate of NYHA class Il and IV cardiac failure was
lower than 1% [20], while other clinical trials concluded that
the dual blockade does not have any clinically significant
adverse effects on the cardiac function [15,16].

Other commonly reported adverse effects of the dual
blockade are febrile neutropenia, leukopenia, alopecia,
diarrhea and nausea, all of these side effects being also
frequently encountered when using a chemotherapeutic
schema both in the adjuvant and in the neoadjuvant set-
ting. A high incidence of febrile neutropenia of almost 36%
has been observed when using Trastuzumab and Pertu-
zumab with anthracycline-based NAC [11].

Conclusion

All the clinical trials which have been mentioned in this
review have demonstrated a clinical benefit of using the
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dual blockade with Trastuzumab and Pertuzumab in com-
bination with a neoadjuvant chemotherapy regimen for
women with early-stage Her-2 neu positive breast cancer.
The clinical benefit for these breast tumors is expressed as
the achievement of a higher pCR rate after using the dual
blockade in the neoadjuvant setting. The synergistic effect
of two monoclonal anti-Her-2/neu agents has been demon-
strated to be associated with an increase of the pCR with
almost 18% compared to the pCR rate resulted after using
only one anti-Her-2/neu agent independently of the NAC
regimen. Moreover, studies have shown that breast tumors
with poor prognosis and, namely with negative hormonal
receptor status and positive Her-2/neu receptor, are sen-
sitive to the dual blockade compared with breast tumors
generally associated with better prognosis (ER+).

When it comes to the adverse effects, the dual block-
ade has not been demonstrated to increase rates of sys-
tolic dysfunction or heart failure NYHA class Il and IV com-
pared to Transtuzumab or Pertuzumab alone with NAC.
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