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Opinion

Over the past decade, treatment outcomes for human
epidermal growth factor receptor 2 (HER2)-positive breast
cancer have significantly improved because of the use of
trastuzumab. Trastuzumab, a recombinant DNA-derived
humanized monoclonal antibody, was approved by the Food and
Drug Administration (FDA) in 1998 and is now used worldwide.
Trastuzumab, the second monoclonal antibody in the world to be
approved, has resulted in a better prognosis for HER2-positive
breast cancer and improved survival rates. Trastuzumab is
indicated mainly in HER2-positive advanced breast cancer [1],
metastatic breast cancer [2], and gastric cancer [3].

The global market size of trastuzumab was recently estimated
to be approximately $6.5 billion. However, Herceptin, the first
manufactured trastuzumab by Genentec and Roche, still tends
to be expensive. Therefore, there is great demand for affordable
drugs that can be used by more patients around the world and
that have expanded coverage. A biosimilar is defined as a type
of biological product that is approved by the FDA because of its
high clinical similarity to an already FDA-approved biological
product. Patents of Herceptin finally expired in Asia in 2017, and
trastuzumab biosimilars will eventually be released on to the
market later this year. This biosimilar sale is expected to begin
in Europe this year, where patent rights are extinguished, and
spread to the North American market. The FDA is reviewing the
approval of these biosimilars, and many will be distributed to the
market next year, when North American patents expire.

Recently, several companies have been preparing for the
release of trastuzumab biosimilars [4,5]. First, the Biocon and
Mylan collaboration reported their results of a global clinical
trial last year [4], and are in the process of preparing for the
launch in the US, in agreement with Roche. Amgen, Celltrion,
and Samsung Biologics are also in the process of launching
trastuzumab biosimilars in the market. Among them, Celltrion is
expected to start selling trastuzumab biosimilars in Europe after
Asia later this year.

The prices of trastuzumab biosimilars are predicted to
be 80% of that of Herceptin. The demand for Trastuzumab

is expected to increase in developing countries if prices are
lowered. In addition, low-income patients will be able to use
enough trastuzumab for one year. For advanced gastric cancer,
trastuzumab will be used in approximately 15% of HER2-
positive patients. It is expected that trastuzumab biosimilars will
be used even more through precision medicine and personalized
treatments based on genetic analysis. There is also a possibility
that trastuzumab biosimilars will be used on a trial basis to treat
HER2-positive cancers that have not been previously treated
with trastuzumab.

Products that enhance trastuzumab’s capabilities are also
being released in the market. This can be seen as Roche’s defense
strategy. The new type of Herceptin, which can be subcutaneously
injected, has already received a good response on the market.
T-DM1 (ado-trastuzumab emtansine, Kadcyla), an antibody-
chemotherapeutic drug conjugate, showed similar therapeutic
effects as the combination of trastuzumab and chemotherapy
with taxane [6]. By targeting other parts of the ErbB receptor,
pertuzumab (Perjeta), released by Roche, is able to act in a
complementary manner and provides more complete blockade
of HER2-driven signaling when combined with trastuzumab
[7]. Therefore, in addition to trastuzumab biosimilars, it seems
that more bio betters, which enhance efficacy or reduce cardiac
toxicity [8], will be released in a few years.

The development of targeted anticancer therapies using
recombinant antibodies has opened a new era in cancer
treatment. Now, with the introduction of biosimilars, price cuts
will make them more accessible and more widely used. This will
be a new opportunity for manufacturers and a change welcomed
by many patients.
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