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Biologic drugs approved via the abbreviated United States biosimilar approval pathway are anticipated
to improve access to medications by addressing increasing health care expenditures. Surveys of health
care practitioners indicate that there is inadequate knowledge and understanding about biosimilars; this
must be addressed to ensure safe and effective use of this new category of products. Concepts of
biosimilar development, manufacturing, regulation, naming, formulary, and inventory considerations,
as well as patient and provider education should be included within the doctor of pharmacy (PharmD)
curriculum as preparation for clinical practice. Based on these considerations, we propose that PharmD
graduates be required to have knowledge in the following domains regarding biologics and biosimilars:
legal definition, development and regulation, state pharmacy practice laws, and pharmacy practice
management. We link these general biosimilar concepts to the Accreditation Council for Pharmacy
Education (ACPE) Standards 2016 and Center for the Advancement of Pharmacy Education (CAPE)
Outcomes 2013, and provide example classroom learning objectives, in-class activities, and assessments to guide implementation.
Keywords: biosimilars, development, interchangeability, substitution, didactic requirements

collaboration and policy to support the appropriate use
of biosimilars.3
Contrary to our current understanding of generic
medications, biosimilars introduce a level of complexity
that requires special considerations when being used as
alternatives to the originator biologic. While the active
ingredients of generics are expected to be identical to their
respective branded products, given the complex nature of
biosimilars and biologics manufacturing, creating a biosimilar that is identical to the innovator drug is not possible.
Biosimilars are, therefore, similar or highly similar to the
reference innovator products but are not exact replicas of
them. In order to properly integrate biosimilars into patient care, pharmacists graduating in this era require a basic understanding of the underlying regulatory, scientific,
and practice-related issues surrounding biologics and
biosimilars.
The purpose of this article is to provide an initial
framework by which pharmacy schools can incorporate
biosimilars and related content into the didactic doctor of
pharmacy (PharmD) curriculum. This paper reviews and
recommends linking biosimilar regulatory, scientific, and
practice-based concepts to educational and curricular outcomes. Recommendations regarding placement of specific concepts within multiple courses in the pharmacy

INTRODUCTION
Pharmacy practice is evolving due to multiple factors, including the growth of health care expenditures in
the United States, which is driven in part by increased
spending on expensive new medications.1,2 Accordingly,
the Pharmacy Forecast 2016-2020 recommends that hospitals and health systems should evaluate and expand their
capabilities to manage these new specialty medications.3
Pharmacy curricula also must evolve to meet the demands
of modern pharmacy practice. One major change has been
the availability of biosimilars in the United States, a result
of new legislation and loss of patent protection for many
innovative biologics. There are four biosimilars that have
been approved by the US Food and Drug Administration
(FDA): Zarxio, a biosimilar for filgrastim,4 Inflectra,
a biosimilar for infliximab,5 Erelzi, a biosimilar for etanercept,6 and AMJEVITA, a biosimilar for adalimumab.7
Thus, the Pharmacy Forecast advises that institutions
“ensure that pharmacists are positioned to integrate biosimilars into the patient-care process” and recommends
placing pharmacists at the nexus of interprofessional
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curriculum also are offered, as it is essential to incorporate
different concepts related to biosimilars in a broad, interdisciplinary fashion to ensure proper integration in
the existing curriculum.

sciences. These include: biochemistry, human physiology,
immunology, pathophysiology, medicinal chemistry, biopharmaceutics, pharmacokinetics, pharmacology/pharmacodynamics, toxicology, ethics, health care systems,
pharmacoeconomics, pharmacoepidemiology, pharmacy
law and regulatory affairs, practice management, research
design, health informatics, medication dispensing/distribution/administration systems, patient safety, and pharmacotherapy.8 Thus, integration of content by faculty will be
imperative for successful implementation throughout the
curriculum. For the CAPE Outcomes9 relevant to biologics
and biosimilars, it is important to achieve foundational
knowledge (Domain 1) from the biomedical sciences in order to apply concepts to patient-centered and populationbased care, managing medication-use systems (Domain 2),
education, and interprofessional collaborations (Domain 3).
Figure 110,11 depicts an overview of how these concepts
relate to each other and emphasizes the importance of providing an integrated approach toward including biosimilars
within pharmacy curricula. Table 18,9 combines all of these
concepts, provides the map between biosimilar concepts
and educational outcomes, and includes example learning
objectives and in-class activities.

Relevance to Educational Outcomes
The Accreditation Council for Pharmacy Education
(ACPE) Accreditation Standards (ACPE Standards
2016)8 and the Center for the Advancement of Pharmacy
Education (CAPE) Educational Outcomes (CAPE Outcomes 2013)9 are used within this manuscript as a starting
point to guide biosimilar curricular discussions within
schools of pharmacy. Individual PharmD programs
should conduct their own review of the curricular content
relevant to biosimilars, determine their relevance to the
aforementioned ACPE Standards 2016 and CAPE Outcomes 2013, and ultimately map these to their own specific courses. In this manuscript, and for illustrative
purposes only, the authors map the concepts of biosimilars to the ACPE Standards 20168 and the CAPE Outcomes 2013.9 We intend not to be prescriptive, and
expect readers to use this article as a guide or roadmap
for implementing a biosimilar curriculum within their
own PharmD curricula. A secondary objective for this article is to allow educators to assess gaps in the knowledge
of students and practicing pharmacists and to develop
specific curricular and continuing education programs to
target these gaps.
The specific ACPE Standards Appendix 1 elements
we have identified as relevant to biosimilars in the
PharmD curriculum encompass the entire breadth of the
pharmacy curriculum, and the key knowledge areas for
biologics and biosimilars span all of the major domain
areas: biomedical sciences, pharmaceutical sciences,
social/administrative/behavioral sciences, and clinical

Background on Biosimilars
The Biologics Price Competition and Innovation Act
of 2009 (BPCI Act)12 was passed to address rising drug
and biologic expenditures, and allows for biologic agents
to gain FDA approval by demonstrating similarity to already approved biologic products (biosimilars). A biosimilar is defined as a biological product that is highly
similar to the reference product notwithstanding minor
differences in clinically inactive components; and exhibits no clinically meaningful difference from the reference product in terms of the safety, purity, and potency of

Figure 1. Foundational knowledge domains for demonstrating biosimilarity and application to patient-centered and populationbased care. Biosimilars should be incorporated into pharmacy curricula so that there is integration of these concepts across the
various domains. Figure adapted from US Health and Human Services Food and Drug Administration guidelines.10,11
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Pharmaceutical Sciences:
Pharmaceutics/
Biopharmaceutics.

Biomedical Sciences:
Immunology;
Pharmaceutical Sciences:
Toxicology.
Pharmaceutical Sciences:
Medicinal Chemistry;

Biomedical Sciences:
Immunology;
Biomedical Sciences:
Biochemistry;
Biomedical Sciences:
Pathology/
Pathophysiology.
Biomedical Sciences:
Human Physiology;

Biomedical Sciences:
Human Physiology;

ACPE Standard

1.1. Learner (Learner)

1.1. Learner (Learner)

1.1. Learner (Learner)

CAPE Outcome Domain

Example Activity

Example
Assessment

Lecture with active learning Objective exams
exercise that reviews how
anti-drug antibodies are
formed and what their
clinical consequences are

(Continued)

Lecture with assignment that Objective exams
Explain how the
and evaluation
has students explain in
manufacturing process
rubric
their own words how
of biological
biologic manufacturing
medications differs from
differs from small
small-molecule drugs
molecules

Discuss the product- and
patient-related factors
that contribute to
a biological agent’s
immunogenicity

Lecture with active learning Objective exams
Describe how a protein’s
exercise that reviews the 3structure and
conformation determines
dimensional structure of
its pharmacologic
the protein and the impact
of misfolded proteins or
activity
differences in posttranslational modifications

Example Learning
Objective

Table 1. Mapping Between Biosimilars Concepts, ACPE Standards 2016 (Appendix 1),8 and CAPE Outcomes 20139 to Example Biosimilar Learning Objectives,
Activities, and Assessments
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Pharmaceutical Sciences:
Medicinal Chemistry;

ACPE Standard
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Social/Administrative/
Behavioral Sciences:
Pharmacoeconomics.

Pharmaceutical Sciences:
Pharmacology;
Pharmaceutical Sciences:
Toxicology;
Pharmaceutical Sciences:
Pharmacokinetics;
Social/Administrative/
Behavioral Sciences:
Research Design.
Differences in
Social/Administrative/
approval pathways
Behavioral Sciences:
between generics
Pharmacy Law and
and biosimilars
Regulatory Affairs.
Impact of biosimilars Social/Administrative/
on health care
Behavioral Sciences:
system
Health care Systems;

FDA guidance on
demonstrating
biosimilarity:
Scientific
principles

Biosimilar Concept

Table 1. (Continued )

1.1. Learner (Learner)

1.1. Learner (Learner)

1.1. Learner (Learner)

CAPE Outcome Domain

Example Activity

Example
Assessment

Compare and contrast the Assignment that requires
regulatory approval
students to list the
pathways of generics and
regulations and explain
biosimilars
how they differ
Describe how the
Research paper asking
introduction of
students to evaluate the
biosimilars have or are
rationale for biosimilars
expected to impact the
(commenting on
US health care system
projections and trends) as
well as the impact to
pharmacy operations

(Continued)

Evaluation rubric

Objective exams
and evaluation
rubric

Objective exams
Lecture with assignment
Describe the types of
and evaluation
asking students to list the
studies required by
rubric
FDA stepwise approach,
regulatory authorities for
demonstrating
describe the importance of
each domain, and list the
biosimilarity
studies for currently
approved biosimilars
within each domain

Example Learning
Objective
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Clinical Sciences: Patient
Safety;

Prevention of
dispensing errors

2.1. Patient-centered care
(Caregiver)

CAPE Outcome Domain

5

Considerations for
formulary
decisions

Social/Administrative/
Behavioral Sciences:
Research Design.
Social/Administrative/
Behavioral Sciences:
Pharmacoeconomics;
2.2. Medication use systems
management (Manager)

Clinical Sciences: Health
2.2. Medication use systems
Informatics;
management (Manager)
Clinical Sciences:
Medication Dispensing,
Distribution, and
Administration Systems;
Social/Administrative/
Behavioral Sciences:
Practice Management.
Pharmacovigilance of Social/Administrative/
2.4. Population-based care
biosimilars
Behavioral Sciences:
(Provider)
Pharmacoepidemiology;

ACPE Standard

Biosimilar Concept

Table 1. (Continued )
Example Activity

Example
Assessment

Evaluate a biosimilar for
formulary consideration

Assess the impact of
naming conventions of
biosimilars on the
facilitation of
pharmacovigilance

Conduct a mock formulary
review by drafting and
presenting a dossier (with
recommendations) to
a hypothetical P&T
committee

(Continued)

Rubric evaluating
disease state
context, literature
review,
medication use
systems
considerations,
and presentation
skills

Written assignment or debate Evaluation rubric
asking students to respond
to the FDA guidance on
Nonproprietary Naming of
Biological Products

Design a process to ensure Assignment asking students Evaluation rubric
the safe dispensing of
to write a policy tailored to
biological medications
health systems that
outlines the procedures
that pharmacists and
technicians should follow
to ensure the correct
product is dispensed and
that the product can be
tracked to the point of
administration

Example Learning
Objective

Downloaded from http://www.ajpe.org by guest on September 20, 2021. © 2017 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2017; 81 (3) Article 57.

Clinical Sciences:
Pharmacotherapy.

ACPE Standard

6

Clinical Sciences:
Pharmacotherapy.

Social/Administrative/
Behavioral Sciences:
Practice Management;

Example Learning
Objective

Example
Assessment

Practice lab activity that
Evaluation rubric
requires students to follow
assessing
the correct procedures in
whether the
order to substitute
substitution was
biological products
handled properly

Example Activity

3.4. Interprofessional
collaboration (Collaborator)
3.6. Communication
(Communicator)
2.1. Patient-centered care
Create a plan to educate
Assignment that asks
Evaluation rubric
(Caregiver)
patients and providers on
students to create
assessing ease of
the concepts of
educational materials
understanding
biosimilars and their
along with a dissemination
and accuracy of
relevance to patient care
plan for both patients and
information
providers
2.3. Health and wellness
(Promoter)
3.2. Educator (Educator)
3.3. Patient advocacy
(Advocate)
3.4. Interprofessional
collaboration (Collaborator)
3.6. Communication
(Communicator)

2.2. Medication use systems
management (Manager)

2.4. Population-based care
(Provider)
3.1. Problem solving (Problem
Solver)
3.4. Interprofessional
collaboration (Collaborator)
3.5. Cultural sensitivity
(Includer)
2.1. Patient-centered care
Conduct the necessary
(Caregiver)
steps when substituting
and dispensing
biological products

CAPE Outcome Domain

Abbreviations: ACPE, Accreditation Council for Pharmacy Education; CAPE, Center for the Advancement of Pharmacy Education; FDA, Food and Drug Administration; P&T, pharmacy
and therapeutics

Patient and provider
education

Social/Administrative/
Behavioral Sciences:
Ethics.

Substitution of
Social/Administrative/
biosimilar products
Behavioral Sciences:
by pharmacists
Pharmacy Law and
Regulatory Affairs;

Biosimilar Concept

Table 1. (Continued )
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the product (42 U.S.C. § 262(i)(2)).13 Once biosimilarity
has been established, the BPCI Act also allows for an
additional classification of “interchangeable” for a product that meets the specified safety standards and, therefore, may be substituted for the reference product without
the intervention of the health care provider who prescribed the reference product (42 U.S.C. § 262(i)(3)).13
The safety standards for interchangeability are described
later in this manuscript. Because the law overseeing the
development of biosimilars in the United States is relatively new, colleges and schools of pharmacy may not
have formally incorporated these concepts into their curricula. The successful adoption and utilization of biosimilars into clinical practice is contingent upon the
practitioner’s knowledge and understanding of the concept. An educational needs assessment14 of more than 200
practicing clinicians (including more than 50 pharmacists) in the United States indicated that while there is
a significant interest in utilizing biosimilars in practice,
there were clear knowledge gaps regarding the definition
of biosimilars and their regulatory approval process. Almost all respondents (97%) indicated the need for more
education related to biosimilars.14
Considering the changing landscape of pharmaceutical products, being “practice-ready” should be a basic
competency within the key knowledge domains of biosimilars because PharmD graduates who act as managers of
the medication use process will face significant challenges incorporating biologics and biosimilars in their
practices. These challenges include the domains of formulary analysis, order management and information systems, inventory management, financial analysis, and
patient/provider education.15 Accordingly, contemporary
pharmacists will require in-depth knowledge regarding
scientific principles of biologics and biosimilars, as well
as the clinical, operational, and regulatory application of
these products. Thus, based on these considerations, we
have developed the following knowledge domains that
we recommend be incorporated into the PharmD curriculum: the legal definitions of biologics, biosimilars,
and interchangeable biosimilars; biosimilar development
and regulation; state pharmacy practice laws as applied
to biologics; and pharmacy practice management with
biologics.

product as provided in the Public Health Service Act
(42 U.S.C. § 262(i)(1)).13 Students should further understand that biologics are therapeutic molecules derived
from living organisms, and they differ from small-molecule
drugs in multiple aspects, including structural complexity (complex protein folding vs. simple chemical
structure), and manufacturing techniques (bioprocessing technology vs. synthetic chemistry).16,17 They should
understand that such complexities result in heterogeneity
not seen in small-molecule drugs because of various factors, including differences in protein sequences, folding,
disulfide bond formation, post-translational modifications, process impurities,16 and degredation.18 The consequences of these types of chemical or physical
modifications could range from loss of efficacy to increased safety concerns.17
These foundational concepts can facilitate understanding of a key safety concern with biologics: immunogenicity. PharmD graduates should understand that all
biologics carry varying risks of immunogenicity, which
can be influenced by product-related factors (eg, structural properties, manufacturing processes and storage,
purity, and contamination) and patient-related factors
(eg, genetic predisposition to produce neutralizing antibodies, expression of the endogenous equivalent of the
product, and comorbid conditions). The PharmD graduate
should be able to distinguish that the consequences of
immunogenicity can vary from clinically irrelevant to
potentially lethal.18 Immunogenic effects are unpredictable and difficult to measure accurately (and consistently). Clinical evaluation of safety and efficacy data,
including post-marketing pharmacovigilance, will be important to detect uncommon but serious adverse events.19
Understanding these concepts will reinforce to the
PharmD graduate the importance of establishing pharmacovigilance processes to go along with the medication use
processes at their institutions and practices.
Concepts related to the definition, characteristics,
and safety of biologics can be presented during didactic
lectures with active learning exercises reviewing key
components. This can be assessed using objective exams
(Table 18,9).
How Are Biosimilars Developed and Regulated?
Level: Intermediate; place in curriculum: during the
first two years of a traditional 4-year program; links to
other content areas: State Pharmacy Practice Laws
The biosimilar approval pathway provides a legal
mechanism for the development of “similar biologics”
that is expected to save development time and resources.16 For this reason, studies in support of a biosimilar application are focused on establishing analytical,

Key Educational Parameters What Is a Biologic
Product?
Level: Beginner; place in curriculum: Early, within
the first year; links to other content areas: Pharmacovigilance (Pharmacy Practice Management Issues)
Within the early portion of the PharmD curriculum,
students should understand the definition of a biologic
7

Downloaded from http://www.ajpe.org by guest on September 20, 2021. © 2017 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2017; 81 (3) Article 57.
functional, and clinical similarity to the reference product
rather than duplicating efficacy and safety testing.16 An
understanding of the robust similarity studies required for
biosimilars to be approved by the FDA can provide
PharmD graduates with an appreciation of the complexity
of biosimilar development and the expertise and experience required for their development.
The process starts with understanding critical quality attributes of the innovator product to evaluate its
structural and functional characteristics. Based on this
knowledge, the design and development of the biosimilar drug substance and drug product is then undertaken.
The required testing involves comparative analytical
and functional characterization (structural and functional studies to characterize molecular weight, structure, post-translational modifications, heterogeneity,
biological activities, purity, and stability) to match critical quality attributes and ensure high similarity between
the proposed biosimilar and reference product. The comprehensive analytical similarity assessments serve as the
foundation for biosimilar development as well as the
basis for the design of subsequent preclinical or clinical
studies.11 Additional studies may include comparative
pharmacokinetic, pharmacodynamic, clinical efficacy,
clinical safety, and immunogenicity studies to further
demonstrate biosimilarity.20 Generally, the final step is
a confirmatory clinical study performed in a sensitive
population using sensitive endpoints to resolve any residual uncertainties (Figure 1).11 The FDA has published
guidance documents with details on the appropriate
methods for these analytical, preclinical, and clinical
tests.10,11,20
Data in support of approval of a biosimilar are expected to include direct comparisons with the innovator
reference biologic. A biosimilar application also may include data and information to support extrapolation to
indications of the reference biologic that have not been
clinically tested by the biosimilar manufacturer. Extrapolation depends on various factors including scientific
justification based on mechanism of action and similar
bioavailability and safety in different patient populations.
The decision to grant extrapolation is made on a case-bycase basis by the regulatory agency.16 A concept paper on
extrapolation describes a framework that includes patient,
disease, and endpoint factors that should be considered by
regulatory authorities to decide whether to allow extrapolation of biosimilarity across populations or indications
not evaluated clinically.21 PharmD graduates should be
able to understand what extrapolation means to develop
the ability to make treatment decisions to the extent
permitted under state law and in their role on formulary
committees.22

Once biosimilarity is established, an “interchangeable” designation can be obtained from the FDA if the
biosimilar manufacturer demonstrates: similar clinical results to the reference product in any given patient; and no
additional safety risks or diminished efficacy when
switching between the biosimilar and the reference product compared with the reference product alone (42 U.S.C.
§ 262(i)(3).13 It is important for pharmacists to understand
that depending on state law, an interchangeable biosimilar
may be appropriately substituted by a pharmacist without
contacting the prescriber for authorization.12 As of July
2016, 25 states plus Puerto Rico have adopted laws that
address substitution of interchangeable biosimilars.23 The
FDA has released in January 2017, draft industry guidelines on the type of information required for establishing
interchangeability.
Another important consideration after approval is
post-marketing pharmacovigilance. The FDA guidance
on the Scientific Considerations in Demonstrating Biosimilarity to a Reference Product24 states that post-marketing
surveillance or studies may be needed to evaluate safety
risks in some cases, which would need to take into consideration any particular safety or effectiveness concerns associated with the reference product and its class,
the proposed biosimilar product, and the patient population. The proposed monitoring programs should be able to
differentiate between adverse events associated with the
reference product and the proposed biosimilar, and identify adverse events associated with the proposed biosimilar that were not previously associated with the reference
product. These considerations are particularly important
for rare, but serious adverse events that may not be detected in pre-approval clinical testing.24 Post-marketing
surveillance also can be used to verify that no clinical
consequences arise as a result of switching between interchangeable biosimilars and their respective reference
biologics.
Future pharmacists should also be aware of the controversy surrounding issues related to interchangeability,
distinctive nonproprietary names, and pharmacovigilance
for biosimilar products.25 Arguments made in favor of
naming policies that account for the differences between
generic drugs and biosimilars are grounded in the scientific differences between chemically synthesized drugs
and biological products, and include the need for robust
pharmacovigilance of all biological products, complete
and accurate patient records, and precise attribution of
adverse events to the appropriate product. Arguments
made in favor of policies that minimize such distinctions
include concerns over the potential for patient and prescriber confusion, complications with existing dispensing software, the potential for reduced utilization of
8
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biosimilars, and increasing health care costs.26 In 2015,
the FDA released a draft guidance on “Nonproprietary
Naming of Biological Products,”27 which shares some
similarities with the “Biological Qualifier” scheme proposed by the World Health Organization (WHO) earlier in
2015.28 As policies at the WHO and FDA level evolve and
become finalized, it will be necessary for graduating pharmacists to be aware of naming considerations as they
implement pharmacy dispensing and substitution laws
to better inform their practices.
Concepts related to the regulation, development,
data extrapolation, interchangeability, and naming of biosimilars can be presented during didactic lectures and
assessed using objective exams. Active learning exercises
could utilize case study reviews of approved biosimilars
in which students match the data to the regulatory requirements. Debates surrounding the guidances in draft form
by the FDA would reinforce the complex issues of naming, interchangeability, and pharmacovigilance. This can
be assessed using objective exams and evaluation rubrics
for active learning exercises (Table 18,9).

The knowledge that each biosimilar is unique is
foundational to understanding biosimilar substitution. It
is important to understand that each biosimilar is developed based on comparisons with the reference innovator
product, but there are no requirements to conduct comparative studies between two approved biosimilars. Accordingly, this will likely mean that while the pharmacist
may be able to substitute an interchangeable biosimilar
for the reference product (and vice-versa), it would likely
not be appropriate for the pharmacist to substitute one
biosimilar product for another. For example, if two biosimilars (A and B) were approved for a reference biologic
and both gained the interchangeable designation from the
FDA, pharmacists may be able to use both of them as
substitutes for the reference product. If, however, a patient
had been receiving Biosimilar A, the pharmacist may not
be able to dispense Biosimilar B and may be required to
dispense either the reference product or Biosimilar A. The
specifics of this process will depend on how state pharmacy laws evolve. This concept varies greatly from the
current paradigm for substituting generic medications, in
which most generic products of the same molecule may be
appropriately substituted for each other without concern
for differences in safety or efficacy.
In addition to presenting relevant state practice laws
during didactic lectures, lab-based activities should be
developed to ensure that students follow the proper procedures for biologic substitution, in accordance with specific state pharmacy practice laws. These activities can be
assessed using evaluation rubrics (Table 18,9).

State Pharmacy Practice Laws
Level: Intermediate; place in curriculum: in context
with medication dispensing, distribution, and administration; links to other content areas: Pharmacy Practice Management Issues
PharmD graduates should be aware of the differences between federal and state laws regarding biosimilars and how they will impact their practices. The purpose
for allowing pharmacist substitution/selection of the biologic product to be dispensed is to broaden product selection and thus further competition while maintaining
the same efficacy and safety profile to achieve patient
treatment goals.16,29 The overarching framework for substitution of biosimilars at the pharmacy level should have
appropriate differences to account for the distinction between drugs and biologics and especially biosimilars.16,30
Product selection criteria should be tied to the FDA interchangeability designation, although state laws may or
may not take this into account.16 Accordingly, pharmacy
schools will need to incorporate specific state laws and
regulations into their own curricula, including whether or
not prescribers have the option to specify the product to be
dispensed (eg, “dispense as written” authority); if patients
and prescribers should be notified of the specific biological dispensed; and how long records of the substitution
should be maintained. These considerations apply mainly
to the community setting, and graduating pharmacists
should be aware if exemptions are made for institutions
and health systems with formulary processes (eg, pharmacy and therapeutics committees).16

Pharmacy Practice Management Issues
Level: Advanced; place in curriculum: in context
with clinical therapeutics courses; links to other content
areas: integrates all previously discussed concepts
Institutions must determine the appropriate use of biosimilars within their scope of practice, a task with which
future pharmacists would be expected to be involved.
PharmD students should be able to analyze biosimilars
with respect to considerations of comparative data for formulary considerations, product indications, pharmacovigilance plans, business considerations (including staff time,
profit margin, and effect on patients), reliability of supply,
and treatment guidelines that may include policies on therapeutic interchangability.15 Appropriate product naming
and labeling should be established to facilitate distinction
between manufacturers, especially if both a biosimilar and
its reference product will be stocked. Order sets, protocols,
medication records, medication reconciliation processes,
and pharmacy purchasing processes will need to be
updated. PharmD graduates also will need to educate
health care providers and patients.15
9
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The impact of biosimilars on health care systems can
be introduced using assignments that require students to
evaluate the rationale and impact of biosimilars and require them to write policies aimed at reducing medication
errors. Students should prepare comprehensive summaries for an FDA-approved biosimilar and participate in
a mock pharmacy and therapeutics committee review
for formulary consideration. This can be assessed using
evaluation rubrics (Table 18,9).
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