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HER2-positive breast cancer represents an aggressive
subtype of the disease occurring in approximately 20%
of patients. While trastuzumab has revolutionized the
treatment of HER2-positive breast cancer, a proportion
of patients have de novo trastuzumab-resistant disease and
even those who initially respond will eventually develop
trastuzumab-resistance. The recent publication in the New
England Fournal of Medicine of the promising results of the
CLEOPATRA trial for the combination of pertuzumab plus
trastuzumab plus docetaxel in HER2-positive metastatic
breast cancer (MBC) represented a significant advancement
in the treatment of this illness (1).

Pertuzumab (formerly called Omnitarg or 2C4) is a
humanized monoclonal antibody that targets a different
extracellular domain of the HER2 receptor than does
trastuzumab and inhibits heterodimerization of HER?2
with HERI and especially with HER3 which is a more
critical partner for HER2 pathway activation (2). In a
seminal publication it was shown that the combination of
trastuzumab and pertuzumab induced increased apoptosis
in the HER2-overexpressing BT474 breast cancer cell
line via reduced levels of total and phosphorylated HER-
2 protein and blocked receptor signalling through Akt (3).
Moreover, in a mouse HER2-positive xenograft model,
the combination was synergistic with anti-estrogen
therapy and gefitinib, an EGFR tyrosine kinase inhibitor,
in delaying tumor progression (4). Based on these results
the combination of pertuzumab and trastuzumab was
initially tested in a phase II study in women with HER2-
positive MBC that had progressed during prior trastuzumab
therapy; an encouraging objective response rate of 24%
and a clinical benefit rate of 50% were observed thus verifying
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that the combination of the two monoclonal antibodies was
active in trastuzumab-resistant disease (5). This effect was
primarily due to the synergistic action of both antibodies since
pertuzumab alone had minimal activity in this setting (6).

The therapeutic value of pertuzumab plus trastuzumab
in combination with docetaxel chemotherapy was evaluated
in a randomized, double-blind, placebo-controlled phase
IIT study and compared with the "standard" regimen of
docetaxel plus trastuzumab as first-line treatment in patients
with HER2-positive MBC (1). The study was powered
to detect a 33% improvement in independently-assessed
median progression-free survival (PFS) in the pertuzumab
group as the primary endpoint. Four hundred patients were
randomized on each arm according to geographic region
and prior therapy in the adjuvant or neoadjuvant setting.
Surprisingly, only half of patients had prior exposure
to chemotherapy and 10% had received trastuzumab as
adjuvant or neoadjuvant treatment. At least six cycles of
docetaxel were administered while the monoclonals were
continued until disease progression. After a median follow
up period of 19 months in both groups, there was a 6.1
month improvement in independently-assessed PFS in
the pertuzumab group with 38% reduction in the odds of
disease progression or death (P<0.001). This effect was
observed across all predefined subgroups including the
small subgroup of patients who had previously received
trastuzumab with chemotherapy as adjuvant or neoadjuvant
treatment. In the interim analysis of overall survival there
was a strong trend toward a survival benefit as well. The
objective response rate, which was a secondary endpoint,
was also 10% higher for the pertuzumab group. All these
improvements of the efficacy endpoints came at a low price
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of increased toxicity. Although several side effects such as
rash, mucositis, diarrhea, febrile neutropenia were more
common, only the latter two of grade 3 or above were
increased with pertuzumab. Additional cardiac toxicity
was not observed with pertuzumab despite a very close
monitoring.

To put the results of this trial into perspective we should
consider that response to trastuzumab-based therapy of
HER2-positive breast cancer is indeed variable and may
depend on the high or low levels of HER2 homodimers (7).
For those patients with HER2 pathway activation primarily
due to ligand binding, the formation of HER2-HER3
heterodimers is critical (2) and can be effectively inhibited
by the co-administration of pertuzumab (1). This has now
been proven in MBC and also validated in the neoadjuvant
setting with the recently published NeoSphere trial where
the co-administration of pertuzumab plus trastuzumab
with docetaxel chemotherapy achieved a significantly
improved pathologic complete response rate compared to
either monoclonal alone (8). Taken together, it appears that
the more comprehensive blockade of HER2 with the two
antibodies has the potential to improve survival of HER2-
positive breast cancer and represents once more a paradigm
shift in the treatment of this disease.
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