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Objectives

• Describe current trends in the biosimilar market and the impact of 
regulatory and legal action on continued development of 
biosimilars.

• Review considerations in demonstrating biosimilar 
interchangeability with a reference product.

• Identify resources pharmacists can use to assess biosimilar 
interchangeability in their practice.

• Provide tips for patient education on the appropriate, effective, and 
safe use of biosimilar medications.

Pre-Assessment Questions
1. True or False: The primary structure of a biosimilar must be identical to the 

reference product, as the amino acid sequence influences the clinical 
properties of a biologic product. 

2. True or False: Clinical studies to evaluate potential biosimilars are designed 
to determine efficacy and safety.

3. True or False: Biosimilars must have clinical data in each indication for which 
licensure is sought.

4. True or False: Interchangeability does not allow pharmacists to switch 
between reference (originator) products and biosimilars (and vice versa) 
without the intervention of the prescribing physician.
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Audience Poll

• Who has reviewed biosimilar products for formulary 
addition?

• Who has a biosimilar product on formulary?

• Who has discussed biosimilar transitions with their 
patients?

Describe current trends in the biosimilar market 
and the impact of regulatory and legal action on 

continued development of biosimilars.
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Biologic Products

Product Type
• Cell therapy
• Clotting Factor
• Cytokine or Growth Factor
• Monoclonal Antibody
• Toxin

Targeted Condition
• Cancer
• Hemophilia
• Cancer
• Rheumatoid Arthritis, 

Psoriasis, Crohn’s Disease
• Migraine Headache

Small-Molecule vs. Biologic Drugs

Small Molecular Weight: 
< 1000 Daltons

Chemical Synthesis

Simple, Well Defined Structure

Inert

Generic Availability: Yes

Stable Product

Large Molecular Weight: 
> 10,000 Daltons

Produced by Living Cells

Complex Structure

Immunogenic

Generic Availability: No

Sensitive to Physical 
Conditions
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Atorvastatin vs. Trastuzumab

Trastuzumab : Molecular 
Weight: 185,000 Daltons

Atorvastatin: Molecular 
Weight: 559 Daltons

Comparison between an Aspirin Molecule 
and Monoclonal Antibody 

Kozlowski S, Woodcock J, Midthun K, Behrman Sherman R. Developing 
the Nation's Biosimilars Program. N Engl J Med. 2011;365(5):385-388.
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Trends in Biologic Product Development

• Fastest growing sector of the pharmaceutical market
• Between 2008 and 2017 biologics comprised 22% (68 of 306) of 

new drug approvals
• This was an 8% increase from the previous decade
• Revenue growth of biologics has been over twice as high as small-

molecule drugs

Sarpatwari A, Barenie R, Curfman G, Darrow JJ, Kesselheim AS. The US 
Biosimilar Market: Stunted Growth and Possible Reforms. Clinical 
Pharmacology & Therapeutics. 2019;105(1):92-100.

Biologic Price Competition and 
Innovation Act (2009)

• Created a new, abbreviated licensure pathway for 
biological products demonstrated to be biosimilar to an 
already FDA-approved reference product.

• Relies on existing scientific knowledge about the safety, 
purity, and potency of the reference product to support 
licensure of the biosimilar drug.

https://www.dpc.senate.gov/healthreformbill/healthbill70.pdf
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What is a Biosimilar Product?

• “Highly similar” to a reference (innovator) product

• No clinically meaningful difference in safety, purity, or 
potency

• Same route of administration

• Minor differences in inactive ingredients are permitted

U.S. Food and Drug Administration website.

http://www.fda.gov/drugs/biosimilars/biosimilar-and-interchangeable-
products#biosimilar

What Does it Mean to be Highly 
Similar?

https://www.fda.gov/drugs/biosimilars/biosimilar-and-interchangeable-
products#biosimilar
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Myth versus Fact

• Myth: The primary structure differs between a biosimilar 
and the reference product.

• Fact: The primary structure of a biosimilar must be 
identical to the reference product, as the amino acid 
sequence influences the clinical properties of a biologic 
product.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: development, 
regulation and clinical use. Future Oncol. 2019;15(7):777-790.

FDA Approval Pathways

Small Molecule 
Drugs

New Drug 
Application (NDA) Clinical Data Originator Drug

Abbreviated
NDA

Bioequivalence Generic

Biologics

Biologic License 
Application (BLA) Clinical Data Reference Biologic

Abbreviated
BLA

Totality of Evidence Biosimilar
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Biosimilar Application Must Contain:

• Analytical studies that demonstrate that the biological product is highly 
similar to the reference product notwithstanding minor differences in 
clinically inactive components

• Animal studies (including the assessment of toxicity)

• A clinical study or studies (including the assessment of immunogenicity 
and pharmacokinetics or pharmacodynamics) that are sufficient to 
demonstrate safety, purity, and potency in one or more appropriate 
conditions of use for which the reference product is licensed and 
intended to be used and for which licensure is sought for the biological 
product

FDA Guidance: Biosimilar Product Regulatory Review and Approval

https://www.fda.gov/media/108621/download

For Interchangeability, the Biosimilar 
Application Must Contain Data to Support:

• The proposed interchangeable product is expected to produce the same clinical 
result as the reference product in any given patient.

• For a product administered more than once to an individual, switching between the 
proposed interchangeable product and the reference product does not increase 
safety risks or decrease effectiveness compared to using the reference product 
without such switching between products. 

FDA Guidance: Biosimilar Product Regulatory Review and Approval

https://www.fda.gov/media/108621/download
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https://www.iapo.org.uk/sites/default/files/files/factsheet3.pdf

The Concept of Extrapolation is Based 
On:

• All available data and information in the biosimilar 
application
• FDA’s previous finding of safety and efficacy for other 

approved indications for the reference product
• Knowledge and consideration of various scientific factors 

for each indication

FDA Guidance: Biosimilar Product Regulatory Review and Approval 

https://www.fda.gov/media/108621/download
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Biosimilar Regulation

• Biosimilar approval is based on assessment of the totality 
of the evidence: including analytical and preclinical data, 
comparative pharmacokinetics, and efficacy and safety 
information.

• This stepwise regulatory approach ensures that 
biosimilars are expected to be as safe and effective as 
the originator biologic when used in clinical practice.

Myth versus Fact

• Myth: Clinical studies to evaluate potential biosimilars 
are designed to determine efficacy and safety.

• Fact: The aim of comparative clinical studies is to confirm 
clinical similarity of the potential biosimilar to the 
reference (originator) product, not to establish clinical 
benefit, as this was already established for the reference 
product.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: development, 
regulation and clinical use. Future Oncol. 2019;15(7):777-790.
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Myth versus Fact

• Myth:  Biosimilars must have clinical data in each 
indication for which licensure is sought.

• Fact: Extrapolation permits approval of a biosimilar in 
therapeutic indications of the reference (originator) 
product not directly evaluated in comparative clinical 
studies of the biosimilar, and is based on extensive 
scientific data and the totality of evidence.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: development, 
regulation and clinical use. Future Oncol. 2019;15(7):777-790.

Product Identifier Requirements

• Consist of 4 lowercase letters
• Unique, random arrangement
• Devoid of meaning
• Nonproprietary
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FDA-Approved Biosimilars
Biosimilar 
Nonproprietary
Name

Brand Name/
Manufacturer

Approval Year Originator Brand 
Name

Reason Not 
Marketed

Adalimumab–adbm Cyltezo/
Boehringer Ingelheim

2017 Humira Patent Litigation

Adalimumab–adaz Hyrimoz/Sandoz 2018 Humira Patent Settlement

Adalimumab–atto Amjevita/Amgen 2016 Humira Patent Settlement

Bevacizumab-awwb Mvasi/Amgen 2017 Avastin Patent Litigation

Epoetin alfa-epbx Retacrit/Hospira 2018 Epogen

Etanercept-szzs Erelzi/Sandoz 2016 Enbrel Patent Litigation

Filgrastim-sndz Zarxio/Sandoz 2015 Neupogen

Filgrastim-aafi Nivestym/Hospira 2018 Neupogen

Infliximab-dyyb Inflectra/Celltrion 2016 Remicade

Infliximab-abda Renflexis/Samsung 
Bioepsis

2017 Remicade

Infliximab-qbtx Ixifi/Pfizer 2017 Remicade Manufacturer Choice

Pegfilgrastim-jmdb Fulphila/Mylan 2018 Neluasta

Trastuzumab-dkst Ogiviri/Mylan 2017 Herceptin Patent Settlement

Sarpatwari A, Barenie R, Curfman G, Darrow JJ, Kesselheim AS. The US Biosimilar Market: Stunted Growth and Possible Reforms. Clinical 
Pharmacology & Therapeutics. 2019;105(1):92-100.

Complete List of Biosimilar 
Products approved through 2019
Reference Product Biosimilar Products

AVASTIN
(bevacizumab)

ZIRABEV (bevacizumab-bvzr) 
MVASI (Bevacizumab-awwb)

ENBREL 
(etanercept)

ERELZI (Etanercept-szzs)*
ETICOVO (etanercept-ykro)*

EPOGEN
(epoetin-alfa)

RETACRIT (epoetin alfa-epbx)

HERCEPTIN
(trastuzumab)

KANJINTI (trastuzumab-anns) 
TRAZIMERA (trastuzumab-qyyp)
ONTRUZANT (trastuzumab-dttb)
HERZUMA (trastuzumab-pkrb)

OGIVRI (trastuzumab-dkst)
HUMIRA 

(adalimumab)
ABRILADA (adalimumab-afzb)*
HADLIMA (adalimumab-bwwd)*
HYRIMOZ (adalimumab-adaz)*
CYLTEZO (Adalimumab-adbm)*
AMJEVITA (Adalimumab -atto)*

NELUASTA 
(pegfilgrastim)

ZIEXTENZO (pegfilgrastim-bmez)
FULPHILA (pegfilgrastim-jmdb)
UDENYCA (pegfilgrastim-cbqv)

NEUPOGEN 
(filgrastim)

NIVESTYM (filgrastim-aafi)
ZARXIO (Filgrastim-sndz)

REMICADE (infliximab) AVSOLA (infliximab-axxq)
IXIFI (infliximab-qbtx)

RENFLEXIS (infliximab-abda)
INFLECTRA (Infliximab-dyyb)

RITUXAN
(rituximab)

RUXIENCE (rituximab-pvvr)
TRUXIMA (rituximab-abbs)

*Not Available In The United States Due To Patent Litigation
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US Biosimilar Landscape

Biosimilar Development in Europe

• Low-Molecular Weight Heparin

• Insulin

• Human growth hormone

• G-CSF (filgrastim)

• Erythropoiesis Stimulating Agents 

• Follicle stimulating hormone

• TNF inhibitors

• Interferon-α
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Uptake of Infliximab-dyyb

Sarpatwari A, Barenie R, Curfman G, Darrow JJ, Kesselheim AS. The US Biosimilar Market: 
Stunted Growth and Possible Reforms. Clinical Pharmacology & Therapeutics. 2019;105(1):92-
100.

Loss of Exclusivity Timeline for  Biologics

Chandra A, Vanderpuye-Orgle J. Competition in the Age of Biosimilars. JAMA. 2015;314(3):225-226.
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Review considerations in demonstrating biosimilar 
interchangeability with a reference product.
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Biosimilar Interchangeability
• According to the FDA, an interchangeability designation may be 

granted for a biosimilar that is administered more than once to an 
individual and for which it has been demonstrated that when “the 
risk in terms of safety or diminished efficacy of alternating or 
switching between use of the biologic product and the originator 
biologic is not greater than the risk of using the product without such 
alternation or switch”.
• State pharmacy laws control drug substitution in the United States.
• Since 2013, a total of 48 states and Puerto Rico have enacted state 

pharmacy practice acts to address biologic substitution.
• In most states, pharmacists must notify prescribers and patients 

and retain records of interchangeable biosimilar substitutions.

Biologics and Biosimilar Legislation

https://www.ncsl.org/research/health/state-laws-and-legislation-related-to-
biologic-medications-and-substitution-of-biosimilars.aspx
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Oregon Legislation

S 460; Ch. 342, signed 6/6/2013 - Sponsor:  Sen. Monnes Anderson (D)
• Provides a pharmacy or pharmacist filling a prescription order for a 

biological product may not substitute a biosimilar product for the 
biological product unless certain conditions are met including the 
notification of the patient for whom the product is being prescribed and 
the practitioner or the practitioner's staff; requires the pharmacy and 
pharmacist to retain a record of the substitution; requires the Board of 
Pharmacy to post on its website a list of interchangeable biosimilar 
products. 

H 4105; signed Ch. 43, 3/14/2016 - Health Care Committee; Rep. Nosse
(D)
• In 2016, H 4105 adds: ("shall inform the patient of the substitution prior 

to dispensing," also communicate within 5 days the specific biological 
product)

Myth versus Fact
• Myth: Interchangeability does not allow pharmacists to switch 

between reference (originator) products and biosimilars (and 
vice versa) without the intervention of the prescribing 
physician.
• Fact: In the USA, an originator biologic may be substituted by 

the pharmacist with the designated ‘interchangeable’ 
biosimilar without intervention by the prescriber. This enables 
pharmacy-mediated substitution, where permitted by state 
law.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: 
development, regulation and clinical use. Future Oncol. 2019;15(7):777-790.
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Myth versus Fact

• Myth:  All copies of reference (originator) products are 
biosimilars.

• Fact: Not all copies are biosimilars.
• Some copies of biologics exist where the regulatory pathway to 

their approval is unclear and/or the scientific evidence upon 
which approval is based is not available. These products are 
termed “noncomparable biotherapeutics”.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: 
development, regulation and clinical use. Future Oncol. 2019;15(7):777-790.

Myth versus Fact

• Myth: Potential cost savings are the primary factor to 
consider in the adoption of biosimilars.

• Fact: Biosimilars have the potential to offer reduced cost, 
but also should increase access to biologics, thereby 
improving patient outcomes.

Rugo HS, Rifkin RM, Declerck P, Bair AH, Morgan G. Demystifying biosimilars: development, 
regulation and clinical use. Future Oncol. 2019;15(7):777-790.
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Identify resources pharmacists can use to assess 
biosimilar interchangeability in their practice.

FDA - Purple Book
• Lists biologic products, including any biosimilar and 

interchangeable biosimilar products
• Date product was licensed
• Date of product exclusivity expiration date
• States whether biosimilar or interchangeable
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Prescribing Interchangable 
Products

• FDA Guidance summarized on a one 
page document: 
https://www.fda.gov/media/108107/download

• More resources at:www.fda.gov/biosimilars
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Barriers to Biosimilar Use

• Clinical Efficacy

• Toxicity and Immunogenicity

• Supplier Manufacturing Capability

• Supplier Reliability

• Cost Savings to Payer

• Dosage Format for Target Population

• Interchangeability Regulations

• Patient Concerns
Smeeding J, Malone DC, Ramchandani M, Stolshek B, Green L, Schneider P. Biosimilars: 
Considerations for Payers. P T. 2019;44(2):54-63.

Barriers to Biosimilar Use
• Market Access

• Reference product exclusivity and patents
• Litigation over Biologics Price Competition and Innovation Act interpretation

• Market Competition
• Aggressive contracting and rebates
• Overlay agreements and or other discounts

• Product Use
• Lack of interchangeable biosimilars
• Difference in out-of-pocket costs
• Provider concerns over non-medical switching
• Provider knowledge of biosimilars

Leonard et al. Factors Affecting Health Care Provider Knowledge and Acceptance of Biosimilar 
Medicines: A Systematic Review. J Manag Care Spec Pharm. 2019 Jan;25(1):102-112.
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Which of the following might counteract a barrier 
to use of biosimilars?

• Reducing CMS reimbursement of biosimilars

• Requiring biosimilar manufacturers to engage in patent 
discussions with reference manufacturers after FDA-approval

• Educating providers and patients about biosimilars

Provide tips for patient education on the appropriate, effective, 
and safe use of biosimilar medications.
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Talking to Patients
• Patients may have concerns about receiving or switching 

to biosimilar treatment

• They may have questions about how safe the biosimilar is

• Whether it will be as effective as the originator biologic or 
if the biosimilar delivery device

• Or if the biosimilar differs in design and use
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Questions Patients Should Consider
• Will my clinician and I be informed before I am given (switched to) a biosimilar? Do I have the right to choose or give 

consent?

• Will I get the same or additional support to manage the biosimilar as I received with the original biologic? What 
difference in support can I expect?

• What is the experience of the biosimilar manufacturer? What is the history of safety and quality of the biosimilar?

• How many biosimilars to the original biologic are available?

• What is the chance that I could be given a different biosimilar at another time?

• Based on the experience with patients like me, how safe and effective is it to substitute one biosimilar for another? 

• What is the difference in cost of the biosimilar to the original biologic?

• If an approved version of the original biologic becomes available, will I qualify for the improved version if I am taking the
biosimilar (instead of the original biologic)?

• How much of a cost saving is there with the biosimilar as compare to the original biologic?

• What is the cost savings to me?

• How similar is the support with the biosimilar as with the original biologic?

• If I do not feel the biosimilar is not working for me, do I have the option to choose the original biologic?

https://www.iapo.org.uk/sites/default/files/files/FAQ%2Blogos.pdf
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Biosimilar Resources
Resource Publisher Links
Biosimilars: more treatment 
choices and innovation

FDA https://www.fda.gov/consumers/consumer-
updates/biosimilars-more-treatment-choices-
and-innovation

Biosimilars (educational 
materials for healthcare
professionals)

FDA https://www.fda.gov/drugs/biosimilars/healt
h-care-provider-materials

Biosimilars toolkit International Alliance of 
Patients’
Organizations

www.iapo.org.uk/biosimilars-toolkit

Statement from a coalition of 
24 patient advocacy 
organizations

Patients for Biologics 
Safety and Access

https://rarediseases.org/wp-
content/uploads/2014/11/June2016-
FINALPBSAJuly12and13FDAAdCommMeetings
Statement.pdf

The Center for Biosimilars Health economics experts, 
managed care 
professionals, key clinical 
specialists

https://www.centerforbiosimilars.com/resour
ces

State Laws and Legislation
Related to Biologic Medications 
and Biosimilar Substitution

National Conference of 
State Legislators

https://www.ncsl.org/research/health/state-
laws-and-legislation-related-to-biologic-
medications-and-substitution-of-
biosimilars.aspx

Summary

• Patent portfolios for biologic therapies are nearing end of 
term, permitting drug companies to develop biosimilars.

• Biosimilars are highly similar to the originator biologic in 
terms of safety, purity and efficacy.

• The primary amino acid sequence is required to be 
identical to the originator biologic; however, biochemical 
and higher order structural characteristics of the 
biosimilar may be different, although these differences 
are not considered to impact clinical efficacy and safety.

• Biosimilars are not generic versions of biologic drugs.
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Post-Assessment Questions
1. TRUE or False: The primary structure of a biosimilar must be identical to the 

reference product, as the amino acid sequence influences the clinical 
properties of a biologic product. 

2. True or FALSE: Clinical studies to evaluate potential biosimilars are designed 
to determine efficacy and safety.

3. True or FALSE: Biosimilars must have clinical data in each indication for which 
licensure is sought.

4. True or FALSE: Interchangeability does not allow pharmacists to switch 
between reference (originator) products and biosimilars (and vice versa) 
without the intervention of the prescribing physician.

Questions?
email: moretzd@ohsu.edu

Sign up for OSU DURM newsletter:
https://pharmacy.oregonstate.edu/drug-policy/newsletters
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CE Code: BIOSIMILAR2020
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