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Bevacizumab-awwb becomes first
biosimilar approved for cancer treatment

argeted therapies have revolutionized the treat-

ment of numerous different cancer types and ush-

ered in an era of personalized medicine, yet they
can be prohibitively costly. As patent protection expires on
many of the first FDA-approved monoclonal antibodies
developed for oncologic indications, the doors are opened
for other companies to develop their own version of these
drugs, known as biosimilars. The price of biosimilars is
expected to be considerably lower than the original drugs
upon which they are based.

Bevacizumab-awwb, marketed as Mvasi by Amgen and
Allergen, became the first such drug to receive approval by
the US Food and Drug Administration for the treatment
of cancer in fall last year." It is a biosimilar of Genentech’s
anti-angiogenesis drug, bevacizumab (Avastin), a mono-
clonal antibody that targets vascular endothelial growth
factor-A (VEGF-A).

'The approval of biosimilars is based on rigorous demon-
stration of a high level of similarity between the biosimilar
and the already-approved reference drug, in terms of struc-
ture, function, pharmacokinetics, pharmacodynamics, and
clinical efficacy and safety.

Bevacizumab-awwb was approved for the first- or
second-line treatment of metastatic colorectal cancer
(mCRC) in combination with 5-fluorouracil-based che-
motherapy; the second-line treatment of mCRC in com-
bination with fluoropyrimidine-oxaliplatin chemotherapy
in patients who progressed on first-line bevacizumab; the
first-line treatment of unresectable, locally advanced, recur-
rent or metastatic nonsquamous non-small cell lung can-
cer (NSCLC) in combination with carboplatin and pacli-
taxel; the second-line treatment of glioblastoma (GBM)
as monotherapy; and in patients with persistent, recurrent,
or metastatic cervical cancer in combination with pacli-
taxel and cisplatin or paclitaxel and topotecan. It was not
approved for the treatment of ovarian cancer, for which
bevacizumab is indicated.

The majority of the data used to support approval
came from 2 studies — a 3-arm, single-dose pharmacoki-
netics study, and a comparative clinical study in patients
with advanced/metastatic NSCLC. In the pharmaco-
kinetics study, 202 healthy men received an infusion of
3 mg/kg of bevacizumab-awwb, US-approved bevaci-
zumab, or EU-approved bevacizumab. Bevacizumab-awwb

What's new, what's important
Bevacizumab-awwb, marketed as Mvasi, became the first bio-
simlar approved for the treatment of cancer. It is a biosimilar
of the anti-angiogenesis drug, bevacizumab (Avastin), a mono-
clonal antibody that targets vascular endothelial growth factor-
A and was approved for numerous cancer types. In terms of
safety, the rates of grade 3/4 adverse events were 42.9% in the
biosimilar arm, compared with 44.3% for the reference drug.
Overall, there were no clinically meaningful differences in AEs,
serious AEs, deaths, or treatment discontinuations.

The recommended dose for bevacizumab-awwb in patients
with mCRC is a 5 mg/kg infravenous dose administered every 2
weeks with bolus-IFL, a 10 mg/kg IV dose administered every 2
weeks with FOLFOX4, or a 5 mg/kg IV dose administered every
2 weeks or 7.5 mg/kg IV dose administered every 3 weeks
with fluoropyrimidine-irinotecan or fluoropyrimidine-oxaliplatin-
based chemotherapy.

The prescribing information includes warnings and precau-
tions of the risks of GI perforations, surgery and wound heal-
ing complications, and severe and potentially fatal pulmonary,
Gl, central nervous system, and vaginal bleeding. In addition,
blood pressure should be monitored every 2-3 weeks during
treatment and hypertension treated with antihypertensive ther-
apy. Proteinuria should be monitored by dipstick urine analysis
during treatment, and patients with a 2+ or greater reading
(concentration, 100 mg/dL) should undergo further assessment
with 24-hour urine collection.
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was shown to have pharmacokinetic similarity to both
approved forms of bevacizumab, and safety and tolerability
were comparable, with none of the participants developing
binding or neutralizing antidrug antibodies.?

In the clinical study, 648 patients received an infusion
of bevacizumab-awwb or EU-approved bevacizumab at a
dose of 15 mg/kg every 3 weeks in combination with 6
AUC carboplatin and 200 mg/m? paclitaxel for 6 cycles.
'The overall response rate was 39% for bevacizumab-awwb,
compared with 41.7% for EU-bevacizumab, and there
were 2 complete responses in each group. The median
duration of response for bevacizumab-awwb compared
with EU-bevacizumab was 5.8 months versus 5.6 months,
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Mechanism of action: bevacizumab-awwb

An effective biosimilar of Avastin. Bevacizumab-awwb
is a biosimilar of bevacizumab (Avastin), an FDA-approved
inhibitor of angiogenesis. This means that the drug was devel-
oped to be the same as an already-approved drug that is a
biological product, such as a monoclonal antibody. Because
it is not possible for biological products to be identical to one
another owing to their complexity and variations in the manu-
facturing process, “copies” of biological drugs are referred
to as biosimilars.

These drugs have been thoroughly tested to ensure that
they don't differ from the original drug in any clinically mean-
ingful way, in terms of their structure, function, drug char-
acteristics, and clinical efficacy and safety. Studies of beva-
cizumab-awwb included an evaluation of its mechanism of
action and demonstrated that it works via the same mecha-
nism as bevacizumab.

Beyond embryonic development when the vascular net-
work is developed through a process called vasculogenesis,
new blood vessels are usually formed from pre-existing ves-
sels through angiogenesis. Angiogenesis is a tightly regu-
lated process, kept in check by a delicate balance between
pro-and anti-angiogenic signals.

Cancer cells co-opt these signals, pushing the balance in
favor of pro-angiogenic signals to create a tangled network
of blood vessels around the tumor to help provide it with the oxy-
gen and nutrients required to grow beyond a certfain size.

One of the signaling molecules that plays a key role in angio-
genesis is vascular endothelial growth factor (VEGF), which binds
to the VEGF receptors (VEGFRs) on the surface of endothelial cells,
the major cell type involved in the formation of blood vessels.
There are several different isoforms of VEGF, but VEGF-A is the
best studied, and its binding to VEGFR-2 triggers activation and
phosphorylation of the receptor and recruitment of a number of
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FIGURE Bevacizumab-awwb is a biosimilar of bevacizumab and works via the
same mechanism; it binds to the VEGF-A ligand, preventing it from binding to the
VEGFRs and therefore blocking their cellular effects on survival, proliferation and
angiogenesis. Reproduced under a Creative Commons Attribution-ShareAlike
License. Source: Wikipedia.com. Angiogenesis Inhibitor. https://en.wikipedia.
org/wiki/Angiogenesis_inhibitor. Last updated December 18, 2017. Accessed
online February 5, 2018.

signaling proteins inside the cell and ultimately promotes a variety
of endothelial cell functions, including angiogenesis.

As a key regulator of angiogenesis, it was hypothesized that
blocking the activity of VEGF-A could provide a means of treat-
ing cancer by reducing angiogenesis and effectively starving the
cancer cell of oxygen and nutrients. Bevacizumab is a monoclonal
antibody designed to bind to VEGF-A and has been approved for
the treatment of a range of different cancer types. Bevacizumab-
awwb is now also approved for all but one of the same indications.

respectively, and median progression-free survival was 6.6
months versus 7.9 months.3

In terms of safety, the rates of grade 3/4 adverse events
(AEs) were 42.9% in the biosimilar arm, compared with
44.3% for the reference drug. Overall, there were no clini-
cally meaningful differences in AEs, serious AEs, deaths,
or treatment discontinuations.

The recommended dose for bevacizumab-awwb in
patients with mCRC is a 5 mg/kg intravenous dose admin-
istered every 2 weeks with bolus-IFL, a 10 mg/kg IV dose
administered every 2 weeks with FOLFOX4, or a 5 mg/kg
IV dose administered every 2 weeks or 7.5 mg/kg IV dose
administered every 3 weeks with fluoropyrimidine-irino-
tecan or fluoropyrimidine-oxaliplatin-based chemotherapy.

For patients with NSCLC, bevacizumab-awwb should
be administered at a 15 mg/kg IV dose every 3 weeks with
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the carboplatin—paclitaxel combination; for GBM patients,
a 10 mg/kg IV dose should be administered every 3 weeks;
and for patients with cervical cancer, an IV dose of 15 mg/
kg every 3 weeks in combination with paclitaxel—cisplatin
or paclitaxel-topotecan is recommended.

The prescribing information outlines warnings and pre-
cautions to advise clinicians administering the new bio-
similar of the risks of gastrointestinal (GI) perforations,
surgery and wound healing complications, and severe and
potentially fatal pulmonary, GI, central nervous system,
and vaginal bleeding.*

Treatment should be discontinued if GI perforation
occurs. Patients should not take bevacizumab-awwb in
the 28 days before elective surgery and after surgery until
the wound is healed, and treatment should be discontin-
ued if the surgical wound breaks open. Bevacizumab-awwb
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should not be administered to patients with severe hemor-
rhage or those with hemoptysis.

Blood pressure should be monitored every 2-3 weeks
during treatment and hypertension treated with antihy-
pertensive therapy. Treatment should be temporarily sus-
pended in patients with severe hypertension that is not
controlled with antihypertensive therapy and discontinued
in patients who experience hypertensive crisis or hyperten-
sive encephalopathy.

Proteinuria should be monitored by dipstick urine anal-
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