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The Value of Being Highly Similar: First U.S. Biosimilar

BY IRENA ROYZMAN

T he Biologics Price Competition and Innovation Act
of 2009 (BPCIA) was passed as part of health re-
form, the Affordable Care Act, signed into law by

President Barack Obama in March 2010. The BPCIA
created an abbreviated regulatory pathway for market-
ing approval of biologic medicinal products that are
‘‘biosimilar’’ to an already approved product. On
March 6, the Food and Drug Administration (FDA) ap-
proved the first biosimilar in U.S. history—Sandoz’s
biosimilar of Amgen’s blockbuster drug used to prevent
infections in cancer patients, Neupogen. Sandoz, a No-
vartis company, reaped tremendous savings in cost and
time by taking advantage of the new biosimilar pathway
rather than submitting a full biologics license applica-
tion (BLA) to the FDA and undertaking all the studies
that Amgen had to perform to obtain approval for Ne-
upogen. The extent to which these savings will be
passed on to the U.S. health care system as envisioned
by the Obama administration, however, is less clear.

Biologic medicines, also known as biologics, are com-
plex molecules that are made in living cells rather than
chemically synthesized, as are the more familiar phar-
maceutical products known as chemical or small-
molecule drugs. Because biologics are made in living
cells, they, at most, can be similar to already approved
biologics and are governed by a separate regulatory
scheme than small-molecule drugs. The BPCIA permits
a biosimilar maker to rely on the safety and effective-
ness of the already approved biologic product, enabling

a biosimilar product to gain FDA approval based on less
than a full complement of preclinical and clinical data.

Landmark Year for Biosimilars in U.S.
After a slow start for the biosimilar pathway, 2015

has been a landmark year. The FDA approved Sandoz’s
Neupogen biosimilar, to be sold under the trade name
Zarxio. Sandoz’s product has been sold in the European
market under the trade name Zarzio since 2009, when
the European Medicines Agency (EMA) approved it as
a biosimilar to Amgen’s Neupogen and allowed it to be
marketed for all the same medical uses as Neupogen.
Since 2013, just four years after Sandoz’s Zarzio be-
came available to patients across Europe, Zarzio over-
took Amgen’s Neupogen as the market leader.

As in Europe, the FDA approved Zarxio for all of Ne-
upogen’s medical uses, even though Sandoz had con-
ducted clinical trials for only one of them. The approval
and its scope are not surprising. Neupogen is one of the
simplest biologics on the market, making it easier to
achieve biosimilarity. Sandoz’s product has been sold in
more than 40 countries worldwide, leading to more
than 7 million patient exposure days to the product. Af-
ter reviewing Sandoz’s submission, the FDA concluded
earlier this year that Zarxio is a biosimilar of Neupogen,
i.e., that it is ‘‘highly similar’’ to Amgen’s Neupogen
with ‘‘no clinically meaningful differences’’ between
Zarxio and Neupogen ‘‘in terms of the safety, purity,
and potency of the product.’’

The FDA determined that it was scientifically justi-
fied to extrapolate the clinical data submitted by San-
doz for one indication to all five of Neupogen’s indica-
tions. The potential for extrapolation is a key advantage
of the biosimilar pathway as it shortcuts the need for
clinical trials for each indication and therefore signifi-
cantly reduces the time and expense of approval. It took
Amgen an additional seven years and extensive clinical
trials to obtain all five of Neupogen’s indications after
the FDA first approved Neupogen for one of them in
1991.

Different Story for Teva’s Granix
Zarxio will not be the first version of Amgen’s Neupo-

gen in the U.S. Teva has sold a version of Amgen’s Ne-
upogen, under the trade name Granix, since 2013 after
obtaining FDA approval through the submission of a
full biologics license application. Teva has obtained
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about 14 percent of the Neupogen market after reduc-
ing the price of Granix by approximately 20 percent
compared to Neupogen. The annual cost for a Granix
10-dose package was approximately 20 percent lower
compared with the 10-dose package of Neupogen pre-
filled syringes or vials ($3,525 versus $4,939 and $4,659,
respectively).

Teva submitted its regulatory application for Granix
in December 2009, shortly before the BPCIA was en-
acted. Because Teva, unlike Sandoz, did not go through
the biosimilar pathway, it could not rely on Amgen’s
clinical studies and obtained approval for only one of
five of Neupogen’s indications—the only one for which
Teva provided clinical studies to the FDA. In Europe, by
contrast, Teva sells the same product as a biosimilar of
Amgen’s Neupogen. The EMA granted Teva’s biosimi-
lar product all the same medical uses as for Neupogen
in 2008. Teva may have been able sell Granix as a bio-
similar in the U.S. if it waited for the BPCIA to become
law before submitting its regulatory application to FDA.

In addition to not obtaining all the indications for Ne-
upogen, Teva, unlike Sandoz, is not able to market its
product as highly similar, i.e., a biosimilar, to Neupo-
gen. Medicare reimbursement also is more favorable to
Sandoz’s biosimilar product than Teva’s Granix.

Reimbursement, Pricing Variations
To encourage physicians to prescribe biosimilar

products, the Affordable Care Act sets the reimburse-
ment of biosimilar drugs as their average selling price
plus 6 percent of the innovator drug’s average selling
price. This reimbursement scheme provides physicians
with the same margin, 6 percent of the innovator drug’s
average selling price, regardless of whether the physi-
cian administers the innovator or the biosimilar prod-
uct. The value of reimbursement for Zarxio therefore
will be its average selling price plus 6 percent of Am-
gen’s price for Neupogen. Because Teva’s Granix was
not approved through the biosimilar pathway, its reim-
bursement is calculated as its average selling price plus
6 percent of its own price, which is approximately 20
percent less than that for Amgen’s Neupogen. Physi-
cians therefore would obtain a greater margin from pre-
scribing Sandoz’s Zarxio than Teva’s Granix. In addi-
tion, because a Zarxio-specific average selling price
would not be available for up to two quarters after
launch, payers can choose to set the level of reimburse-
ment for Zarxio at the same level as Amgen’s Neupogen
during that time.

Given the many advantages of proceeding through
the biosimilar pathway, it is perhaps surprising that
when Sandoz’s Global Head of Development for Bio-
pharmaceuticals and Oncology Injectables, Mark Mc-
Manish, was asked at the FDA’s Advisory Committee
meeting how Sandoz planned to price its product, he
could not confirm that Sandoz would price below Am-

gen’s price for Neupogen ‘‘because in some situation[s],
the price will be at parity.’’ Thus, while it is clear that
the biosimilar pathway offers tremendous benefits to
biosimilar manufacturers, the reports on the first U.S.
biosimilar raise the question as to the extent to which
those savings will be passed down to the U.S. health
care system.

In Europe, by contrast, Sandoz’s Neupogen biosimi-
lar has been reported to provide approximately a 25
percent to 30 percent cost-saving over Neupogen and
Sandoz’s product is the market leader. The same ulti-
mately may be the case in the U.S. even if Sandoz ini-
tially prices Zarxio at parity with Amgen’s Neupogen.
But the competitive landscape is different in Europe
than in the U.S. In Europe, Teva’s biosimilar to Neupo-
gen was approved first and was approved for all of Ne-
upogen’s medical uses. In the U.S., Teva’s Granix is
first but Sandoz’s Zarxio is the first biosimilar and the
only product approved for all of Neupogen’s medical
uses. In addition, the U.S. and Europe differ in reim-
bursement practices and incentives. As a result, the ex-
tent to which the cost-savings seen in Europe provide a
precedent that is applicable to the U.S. is far from clear.

Litigation May Control Zarxio Release Timing
It also is not clear when Zarxio will reach the market

and whether it will reap the advantage of being the first
biosimilar of Neupogen to be approved in the U.S. The
timing will depend on Amgen’s lawsuit against Sandoz
for violating the BPCIA, while taking advantage of Am-
gen’s extensive preclinical and clinical data to obtain
regulatory approval. Amgen is seeking to prevent
Zarxio from entering the market until Sandoz complies
with the BPCIA’s litigation procedures and until all pat-
ent disputes are resolved. A federal court in California
heard Amgen’s arguments on March 13 but denied Am-
gen’s request for an injunction against Sandoz. Amgen
appealed the district court decision to the Federal Cir-
cuit on March 25 and is seeking an injunction while the
appeal is pending.

Given the importance of the case, Amgen and Sandoz
agreed to expedite appellate briefing and to request an
early date for oral argument, potentially as soon as the
Federal Circuit’s June calendar. Sandoz is not launch-
ing Zarxio in the meanwhile. It has agreed not to enter
the market until May 11, 2015, or a decision by the Fed-
eral Circuit on Amgen’s request for an injunction pend-
ing appeal, whichever comes sooner. The timing of
market entry determines whether Zarxio will be the
first biosimilar on sale in the U.S. or lose the competi-
tive advantage of being first since the FDA is already re-
viewing a second potential biosimilar of Neupogen,
Apotex’s version, and Apotex’s product may be ap-
proved later this year. The FDA also is reviewing Apo-
tex’s potential biosimilar of Amgen’s Neulasta, a long-
acting version of Neupogen, and it may be approved
later this year as well.
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