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The US Food and Drug Administration (FDA) has approved 
nine biosimilars since May 2018 – seven in 2018 and two 
more in 2019 – doubling the number approved since the 
Biologics Price Competition and Innovation (BPCI) Act of 
20091 introduced an abbreviated approval pathway uniquely 
for them. Sandoz earned the first US biosimilar approval in 
March 2015 for Zarxio (filgrastim-sndz), a follow-on to Amgen’s 
Neupogen, which stimulates neutrophil growth; the latest 
biosimilar approval came on March 11, 2019, for Trazimera 
(trastuzumab-qyyp), by Pfizer Inc. A biosimilar to Genentech’s 
Herceptin, Trazimera has indications in HER2-overexpressing 
breast, gastric, and gastroesophageal cancers.

After a Slow Start, US Biosimilar Approvals 
Accelerated in 2018

Regulatory

FDA-Approved Biosimilar Biologics 
Trade Name 
(Sponsor*) Generic Name Approval Date Reference Product 

(Sponsor**) 
Amjevita (Amgen Inc.) adalimumab-atto September 23, 

2016 
 
 
Humira (AbbVie Inc.) Cyltezo (Boehringer 

Ingelheim 
Pharmaceuticals, Inc.) 

adalimumab-adbm August 25, 2017 

Erelzi (Sandoz Inc.) etanercept-szzs August 30, 2016 Enbrel (Amgen Inc.) 
Fulphila (Mylan 
GmbH) 

pegfilgrastim-jmdb June 4, 2018 Neulasta (Amgen Inc.) 

Herzuma (Celltrion, 
Inc.) 

trastuzumab-pkrb December 14, 
2018 

Herceptin (Genentech, 
Inc.) 

Hyrimoz (Sandoz Inc.) adalimumab-adaz October 30, 
2018 

Humira (AbbVie Inc.) 

Inflectra (Celltrion, 
Inc.) 

infliximab-dyyb April 5, 2016 Remicade (Janssen 
Biotech, Inc.) 

Ixifi (Pfizer Inc.) infliximab-qbtx December 13, 
2017 

Mvasi (Amgen Inc.) bevacizumab-
awwb 

September 14, 
2017 

Avastin (Genentech 
USA) 

Nivestym (Hospira, 
Inc.) 

filgrastim-aafi July 20, 2018 Neupogen (Amgen Inc.) 

Ogivri (Mylan GmbH) trastuzumab-dkst December 1, 
2017 

 
Herceptin (Genentech, 
Inc.) Ontruzant (Samsung 

Bioepis) 
trastuzumab-dttb January 18, 

2019 
Renflexis (Samsung 
Bioepis Co., Ltd) 

infliximab-abda April 21, 2017 Remicade (Janssen 
Biotech, Inc.) 

Retacrit (Hospira Inc.) epoetin alfa-epbx May 15, 2018 Epogen/Procrit 
(Amgen/Janssen 
Products, LP) 

Trazimera (Pfizer Inc) trastuzumab-qyyp March 11, 2019 Herceptin (Genentech, 
Inc.) 

Truxima (Celltrion, 
Inc.) 

rituximab-abbs November 28, 
2018 

Rituxan (Genentech 
USA, Inc.) 

Udenyca (Coherus 
Biosciences, Inc.) 

pegfilgrastim-cbqv November 2, 
2018 

Neulasta (Amgen Inc.) 

Zarxio (Sandoz Inc.) filgrastim-sndz March 6, 2015 Neupogen (Amgen Inc.) 
*Name as listed on the FDA approval letter. 
**Name as listed on the current sponsor’s product website. 

 
This recent surge in FDA approvals follows what some industry watchers consider a slow 
start for biosimilars in the US. After Zarxio in 2015, more than a year passed before the 
FDA announced the second follow-on biologic: Celltrion’s Inflectra (infliximab-dyyb), a 
biosimilar to Janssen’s Remicade. But as patents for popular biological products expire, the 
US market is primed to see new biosimilars on pharmacy shelves. Formycon, for example, is 
vying for approval of the first biosimilar to Genentech’s Lucentis (ranibizumab), an anti-
VEGF therapy with multiple retinal indications; the Lucentis patent is due to expire in the US 
in 2020.  
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Many biosimilar candidates would not be the first follow-ons to 
their reference products. For example, multiple products currently in 

development would be biosimilars to AbbVie’s Humira (adalimumab), 
a reference product that already has 3 approved biosimilars: Hyrimoz, 
by Sandoz Inc.; Amjevita, by Amgen; and Cyltezo, by Boehringer 
Ingelheim Pharmaceuticals. The Humira patent expired in 2016 in 
the US. The FDA currently “has more than 60 biosimilar development 
programs ongoing,” FDA Commissioner Scott Gottlieb, MD, said in a 
December 2018 press release.

It is important to note that “patent protection” and “market 
exclusivity” are not the same, and a product’s patent expiration may 
not coincide with the market exclusivity granted by the FDA upon 
approval. Under the BPCI Act, the FDA may not approve a biosimilar 
application until 12 years after the reference product’s licensure date. 
This 12-year period of exclusivity typically ends several – often 
many – years before a product’s US patent expires. A biosimilar may 
not enter the US market until after the reference product’s patent  
expires.

Just How Similar Are Biosimilars and Reference Products? 
The BPCI Act states that a biological product is considered 
biosimilar if:
• It is “highly similar” to its reference biological product, 

“notwithstanding minor differences in clinically inactive 
components,” and

• There are no “clinically meaningful” differences between it and 
its reference product with respect to product safety, purity, and 
potency.

Sponsors typically demonstrate a lack of “clinically meaningful” 
differences through human pharmacokinetic and pharmacodynamic 
studies, clinical immunogenicity assessment, and additional clinical 
studies as needed, according to the FDA.

Patients typically seek biosimilars to save money – they cost 
less than their name-brand reference products. A subcategory, 
interchangeable biosimilars, could present another advantage: under 
the BPCI Act, patients wanting to substitute a reference product 
with an interchangeable biosimilar would not need their prescribers’ 
“intervention.” That is, a patient could request such a substitution, 
and a pharmacist could make it without requiring a prescription; 
substituting a reference product with a “regular” biosimilar requires 
authorization by the provider who prescribed the reference. The FDA 
has not yet designated any biosimilars “interchangeable,” however, 
and states could write laws precluding pharmacist-level substitution 
of biosimilars, even those FDA-approved as interchangeables.

Per the BPCI Act, a biosimilar is considered interchangeable if 
evaluation and testing establish that:
• The biosimilar and its reference product “can be expected” to 

yield the same clinical result “in any given patient,” and
• For biologics administered more than once to a patient, 

alternating between the reference product and the biosimilar is 
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no riskier for the patient (in terms of safety or reduced efficacy) 
than consistent use of the reference product.

According to draft FDA guidance from 2017, Considerations in 
Demonstrating Interchangeability with a Reference Product, the 
agency expects sponsors claiming interchangeability to submit data 
from a switching study (or studies) in at least one of the reference 
product’s “condition of use.” The guidance addresses the design of 
switching studies, including endpoints, study population, conditions 
of use, routes of administration, and data analysis.

In July 2017, Boehringer Ingelheim announced it had begun 
enrollment for an interchangeability study, VOLTAIRE-X, calling 
it the first in the US to assess an interchangeability claim for an 
adalimumab biosimilar; recruitment is ongoing. The primary objective 
of the phase 3 switching study is to compare the pharmacokinetics 
of patients who receive only the reference product, Humira, with the 
pharmacokinetics of patients who alternate between Humira and the 
Boehringer Ingelheim biosimilar, Cyltezo (adalimumab-adbm). 

Does “Biosimilar” Mean “Generic”?
Although biosimilar biological products are sometimes called “generic 
biologics,” the term is a misnomer. While both biosimilars and generics 
are developed based on already-approved products and follow an 
“abbreviated” pathway” to FDA approval – manufacturers do not 
need to submit or duplicate certain product-specific information 
about safety and efficacy – they differ in significant ways. A generic 
and its reference product must contain the same active ingredient, for 
example, and the drugs must be bioequivalent. 

Generics tend to be “conventional” drugs: small-molecule 
products with known chemical structures that can be characterized 
and identified, the FDA has explained. As biologics, biosimilars 
are, generally speaking, made from living matter, whether human, 
animal, or microorganism; they are large molecule products, more 
complex and difficult to characterize than generics, and often are 
sensitive to heat, light, and other conditions. The FDA calls biologics 
a “diverse category of products.” Examples include blood and blood 
components, gene therapies, monoclonal antibodies, and vaccines.

2018 Brought a Stream of Biosimilar Guidance Documents, Too
The FDA has published 10 guidance documents (draft and 
final) related to biosimilars since 2014 – half of them in 2018. 
In the two most recent, from December 2018, the agency 
presents its interpretation of the BPCI Act and the approval 
pathway for candidate biosimilars. Questions and Answers on 
Biosimilar Development and the BPCI Act revises and replaces 
a final guidance document from 2009 (Biosimilars: Questions 
and Answers Regarding Implementation of the Biologics Price 
Competition and Innovation Act of 2009). 

The FDA also issued a “companion” draft document 
in December, New and Revised Draft Q&As on Biosimilar 
Development and the BPCI Act (Revision 2), which revises and 
replaces draft guidance from 2009 (Biosimilars: Additional 
Questions and Answers Regarding Implementation of the 
Biologics Price Competition and Innovation Act of 2009).

Both “Q&A” documents represent evolving guidance. The 
FDA typically publishes draft industry guidance documents 
with timelines for public comment and suggestions; once 
finalized, a guidance document is said to reflect the FDA’s 
“current thinking” on a topic. In the case of the recent Q&As on 
biosimilars, once the FDA finalizes the answer to a question in 
the draft guidance, it moves the question to the final document. 
As new questions arise, they will appear in the draft document, 
the agency says; questions deemed obsolete will be removed. 

Some of the questions addressed in the final document 
include:

• Can a proposed biosimilar product have a formulation 
that is different from the reference product?

• Can a proposed biosimilar product have a delivery device 
or container closure system that is different from its 
reference product?

• Can a sponsor use comparative animal or clinical data with 
a non-US-licensed product to support a demonstration 
that the proposed product is biosimilar to the reference 
product?

• Is a pediatric assessment under the Pediatric Research 
Equity Act (PREA) required for a proposed biosimilar 
product? 
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