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Abstract 
In oncology practices across the United States, biosimilars—highly sim-
ilar versions of licensed, innovator (reference) biological medicines—
are currently emerging as more affordable therapeutic options. Only 
after a rigorous product development program, during which a pro-
posed biosimilar is analyzed and compared with its reference biologic 
to demonstrate comparable clinical efficacy, safety, and tolerability, is 
biosimilarity supported and licensure granted by the US Food and Drug 
Administration. Coincidentally, many advanced practitioners (APs) are 
finding themselves at the forefront of introducing monoclonal anti-
body (mAb) biosimilars in their oncology practice. Advanced practi-
tioners are often tasked with building the confidence of colleagues 
and patients who may be unfamiliar with biosimilars, skeptical about 
integrating them, or have yet to consider mAb biosimilars as a viable 
and more sustainable cancer treatment option. With this responsibility 
comes a number of challenges that require APs to become knowledge-
able about biosimilars and approaches to their implementation. This 
review aims to highlight the practical implications of streamlining the 
integration of biosimilar therapies in an oncology practice.
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B iologics derived from liv-
ing organisms comprise 
half of the pharmacologic 
market share in oncology 

(Konstantinidou et al., 2020). Manu-
facturing exact copies of any biologic 
is impossible, given their inherent 
variability (Congressional Research 

Service Report, 2019). Biosimilars 
are highly similar versions of already 
licensed biologics (referred to as the 
reference, originator, or innovator 
products). Biosimilars can only be 
approved after regulatory exclusiv-
ity for the originator expires and the 
data submitted to regulatory authori-
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ties are deemed sufficiently robust to support high 
similarity to the reference product (FDA, 2009). 
The US Food and Drug Administration (FDA) and 
European Medicines Agency (EMA) have rigor-
ous science-based regulatory frameworks and ap-
proval pathways in place for biosimilars. All US-
licensed and European (EU)-approved biosimilars 
are required to demonstrate no clinically mean-
ingful differences in safety, purity/pharmaceutical 
quality, and potency with respect to the reference 
product (European Medicines Agency, 2019; FDA, 
2015). Biosimilars are an attractive therapeutic 
option because of their potential to contribute to 
the alleviation of affordability and accessibility is-
sues associated with originator biologics, which 
can largely benefit underserved patient popula-
tions (Biosimilars Council, 2017; Lyman et al., 
2018; Transparency Market Research, 2016; Vulto 
& Jaquez, 2017; Yuan et al., 2018). Accordingly, bi-
osimilars are emerging as a practical reality across 
health-care systems under growing economic 
pressure (Kobberling, 2017). Streamlining the in-
tegration of biosimilars into clinical practice ne-
cessitates a deliberate and coordinated effort that 
advanced practitioners (APs)—including pharma-
cists—can undertake to support this evolution in 
treatment (Zlatkus et al., 2020).

By virtue of the patient-centered and holistic 
approach to health care adopted by APs, they pos-
sess the relevant competencies to play an impor-
tant role in the education of physician colleagues, 
oncology professionals, patients, and their care-
givers about biosimilars (Mayden et al., 2015; 
Walsh et al., 2014). Extending general education 
about biosimilars to practice support staff and 
administrative staff can also help to promote one 
voice among all patient-facing personnel (Mano-
lis et al., 2016; Rathore et al., 2019; Renton et al., 
2019). Healthcare-system pharmacists are ide-
ally situated to take the lead in multidisciplinary 
efforts to evaluate biosimilars for institutional 
use via Pharmacy and Therapeutics (P&T) com-
mittee reviews and formulary management, and, 
when necessary, on a case-by-case basis (Ameri-
can Society of Health-System Pharmacists, 2013; 
Cuellar et al., 2019; Dolan, 2018; Hobbs & Craw-
ford, 2019; Ventola, 2015; Zlatkus et al., 2020). 
Pharmacists often initiate the integration of bio-
similars into clinical practice based on their roles 

in managed- and acute-care settings (Hobbs & 
Crawford, 2019). Clinical oncology pharmacists 
also play an important role in educating patients 
and prescribers about the biosimilars that are 
available on the health-plan formulary, and ex-
plaining why these treatments can be suitable 
for patients (Heaton & Skiermont, 2019; Lanton, 
2019; Smerker, 2016). Collectively, the efforts of 
APs can advance the type of clinical management 
and informed decision-making that facilitates 
effective communications with patients and/or 
their caregivers, to empower and reassure them 
about biosimilars (Armuzzi et al., 2019; Heaton 
& Skiermont, 2019). This review shines a light on 
practical communication and integration strate-
gies that can enable APs to increase the likelihood 
that informed and appropriate considerations are 
given to biosimilars as treatment options in the 
oncology practice setting.

THE BASICS MATTER
When discussing biosimilars compared with ref-
erence/originator monoclonal antibody (mAb) 
biologics as therapeutic options with oncology 
patients, the ability of APs to exude confidence 
will depend heavily upon having a bona fide un-
derstanding of the key concepts that underpin the 
rationale for considering biosimilars. Suboptimal 
knowledge among health-care providers concern-
ing the potential of biosimilars, or preconceived 
notions about their benefit–risk profile, can limit 
the treatment options patients may be asked to 
consider (Lyman et al., 2018), or undermine pa-
tient confidence should they discern uncertainty 
on the part of the AP. These are important consid-
erations in oncology and supportive-care settings 
where barriers to the integration of biosimilars 
can impact affordability, access, and the optimiza-
tion of patient care (Weise, 2019). 

In a survey of 77 oncology clinicians, including 
physicians and APs, 74% revealed that they could 
not satisfactorily define a biosimilar (Cook et al., 
2019); of these, 40% (who considered themselves 
“moderately familiar” with biosimilars) and 34% 
(who claimed they were “somewhat familiar”) er-
roneously equated a biosimilar with a generic drug 
(Cook et al., 2019). Discrepancies between de-
clared and actual knowledge about biosimilars are 
noteworthy and should be resolved to encourage 
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confident communications about biosimilars that 
do not involve guesswork (Leonard et al., 2019). 
As has been well-documented previously, there 
is an important need for the ongoing education of 
APs with respect to all aspects of biosimilars per-
tinent to their use in clinical practice (Mayden et 
al., 2015). Such an approach can enhance the level 
of self-confidence necessary to recommend and 
prescribe biosimilars, manage patients receiving 
them, and educate others (Cuellar et al., 2019; Ly-
man et al., 2018; Mayden et al., 2015; Wolff-Holz et 
al., 2018). For a basic understanding of biosimilars, 
a number of “need to know” principles are foun-
dational to the regulatory pathway for biosimilars 
and considered important by medical societies 
and personnel (Table 1). Here we describe some 
key biosimilar concepts in more depth for the ben-
efit of APs interacting as part of a multidisciplinary 
oncology team, tasked with caring for patients to 
optimize the management of their health care. 

BIOSIMILARS ARE NOT GENERIC
Understanding the difference between generic 
drugs and biosimilars is pivotal to being able to ex-
plain biosimilars to colleagues and patients alike. 
Generic drugs are small-molecule agents, synthe-
sized chemically to be exact copies of brand-name 
medications in every respect, including struc-
turally (McMahon Publishing, 2013; Thill et al., 
2019). Conversely, biosimilars—like all biologics—
are large-molecule drugs originating from living 
cells and complex biotechnologic processes (Mc-
Mahon Publishing, 2013; Thill et al., 2019; Table 1). 
There is an expectation that minor batch-to-batch 
and production-lot differences may occur with 
all biologics, including reference and biosimilar 
products (Ebbers et al., 2020; Isaacs et al., 2017; 
Schiestl et al., 2011). Although the primary amino 
acid sequence of the products must be identical, 
other minor differences are acceptable, providing 
they occur in inactive components of the product 
(FDA, 2015). These minor differences must be 
demonstrated not to be clinically meaningful; that 
is, they cannot impact clinical efficacy, safety, or 
immunogenicity (FDA, 2015). Rigorous and thor-
ough evaluations by manufacturers and the FDA 
ensure these variations are monitored and con-
trolled to stay within stringent analytical margins 
(FDA, 2017a). One can think of acceptable varia-

tions in terms of a lock-and-key concept (Web-
ster et al., 2019). Even if the bow of one key—the 
part we hold when turning the key in the lock—is 
slightly different to the bow of another key, both 
keys will still open the lock when the part of each 
key that performs the important unlocking func-
tion is identical (Figure 1). 

A FAVORABLE  
RISK–BENEFIT PROFILE 
The biosimilar approval process is rigorous but dif-
fers from that for novel biologics (Figure 2). The 
biosimilar pathway relies on extensive compara-
tive analytical testing to demonstrate high similar-
ity in structure and biological function to the refer-
ence product, which has already been extensively 
studied in humans and has a well-understood clin-
ical profile (Janjigian et al., 2018; Yuan et al., 2018). 
After these characteristics, which are known to 
impact safety and efficacy, have been thoroughly 
compared and shown to be highly similar, an ab-
breviated comparative clinical program can be 
implemented to answer any unresolved questions 
arising from preclinical development (Janjigian 
et al., 2018). This program typically comprises a 
clinical pharmacology study, including pharmaco-
kinetic (PK) and pharmacodynamic (PD) evalua-
tions—the latter when valid biomarkers are identi-
fied—and is conducted in a sensitive population (Li 
et al., 2020). Lastly, a comparative clinical study is 
designed to confirm biosimilarity to the reference 
biologic, rather than establish de novo clinical ef-
ficacy and safety of the proposed biosimilar. This 
confirmatory study is conducted in a sensitive in-
dication; in other words, one in which potential 
differences are likely to be observed, should they 
exist (Schiestl & Krendyukov, 2017). 

The selected primary study endpoints need to 
be suitably sensitive to measure any differences in 
potential product-related activity, as opposed to 
the long-term patient benefit between a reference 
product and its biosimilar (Thill, 2019). Meaning-
ful, relatively shorter-term surrogate endpoints, 
such as pathologic complete response and overall 
response rates, are considered more appropriate 
than survival endpoints (e.g., progression-free 
survival or overall survival) typically used to sup-
port the initial licensure of reference products 
(Thill, 2019). A determination of clinical equiva-
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Table 1. Biosimilarity Concepts and Terms

Topic Brief explanation 

What is a biosimilar?  • A biosimilar is a “highly similar” version of a single FDA-licensed biologic (i.e., an 
RP), notwithstanding minor differences in clinically inactive components.

 • No clinically meaningful differences are permitted between the biosimilar and the 
RP in terms of safety, purity, and potency. 

What makes biosimilars 
different from generic drugs?

Biosimilars are: 
 • Produced from living organisms
 • Relatively large complex molecular structures
 • Molecules with minor natural structural 

heterogeneities
 • Sensitive to storage and handling conditions
 • Approved based on “high similarity” to the 

RP and demonstrating comparable safety, 
purity, and potency

Generics are:
 • Synthesized chemically
 • Simple small-molecule drugs 
 • Structurally well defined
 • Relatively stable and predictable
 • Approved based on 

structural identicalness and 
“bioequivalence” to the RP

What differences are 
permitted between approved 
biological products such as 
biosimilars?

 • Minor differences, or “acceptable within-product variations,” are anticipated 
between each biosimilar and its RP during manufacture.

 • Acceptable within-product lot-to-lot and batch-to-batch differences are a natural 
occurrence, even when RPs are manufactured.

 • All within-product variations must be marginal, vigilantly monitored, and stringently 
controlled so as not to affect the biologically active parts of the molecule 
implicated in biological functionality (i.e., no meaningful impact on clinical efficacy, 
safety, and immunogenicity).

How are biosimilars 
developed?

 • Biosimilars are reverse-engineered from an original biological product for which the 
proprietary formulation is unavailable to the biosimilar sponsor.

 • The goal is to minimize potential variations between the proposed biosimilar and 
the RP.

How does the development of 
biosimilars proceed?

A comprehensive stepwise development program is implemented. 
 • Step 1. Molecular structure and function assessments
 • Step 2. Nonclinical assessments (including animal studies) 
 • Step 3. Clinical pharmacology assessments (pharmacokinetic and 

pharmacodynamic studies in addition to the assessment of immunogenicity in an 
adequately sensitive population)

 • Step 4. A comparative clinical trial(s) (biosimilar vs. the RP) to confirm efficacy, 
safety, and immunogenicity in a population sufficiently sensitive to the detection 
of any clinically meaningful product differences while simultaneously mitigating 
patient- or disease-related issues 

What is the approval process 
for biosimilars? 

 • Biosimilars are approved based on an array of scientific data referred to as the 
totality-of-the-evidence (outlined in Steps 1–4) as opposed to a single test.

 • Analytical studies lay the groundwork for determining biosimilarity. Substantive 
evidence based on analytical similarity—with a focus on biological functionality—
can provide the rationale for reducing the amount of preclinical and clinical data/
studies required.

 • FDA approval of a biosimilar signifies that there are no clinically meaningful 
differences associated with its efficacy and safety compared with the RP.

Why are there fewer clinical 
studies for a biosimilar 
compared with a reference 
product?

 • A biosimilar is always compared with a RP that previously underwent extensive 
clinical study before its approval by the FDA and has been in clinical use for many 
years. The foundation of the biosimilar development program is an extensive 
comparison to show that the biosimilar and its RP are highly similar in structure  
and function.

 • After the demonstration of high similarity in structure and function, a more tailored 
clinical development program can be utilized to probe for any clinical meaningful 
differences between the products. It is not necessary to recreate the entire 
development program.

Why is the cost of biosimilars 
lower?

 • Abbreviation of the approval process for biosimilars occurs because of the nature 
of the clinical development program and the approval pathway.

 • Multiple, large, and costly clinical trials are not necessary and so this can generate 
health-care cost savings.
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lence is contingent upon the confidence interval 
for the primary endpoint(s) being entirely con-
tained within an equivalence margin based on 
historical clinical performance data of the refer-

ence product in randomized controlled trials. The 
construction of prespecified equivalence margins 
represents what regulators agree reflects differ-
ences that are not clinically meaningful (Rugo 

Table 1. Biosimilarity Concepts and Terms (cont.)

Topic Brief explanation 

Treatment changes

Substitution  • The practice of a retail or hospital pharmacist dispensing one biological product 
for another clinically equivalent or interchangeable biological product without 
(automatic substitution) or with the agreement of the prescriber.

 • Substituting a biosimilar for a RP is a matter of state pharmacy law; it varies 
from state to state and is not within the purview of the FDA. However, only when 
biosimilars meet the FDA-approved interchangeable criteria will pharmacy-level 
substitution without consulting with the prescriber be permitted.

Switching  • A decision made by the treating provider (physician/AP) to exchange one biological 
product with another (i.e., a biosimilar to replace a RP) with the same therapeutic 
intent. Ideally, switches are done in consultation with the patient.  
 » Reverse-switching refers to a switch back from the biosimilar to the RP.
 » Cross-switching refers to switching from one biosimilar to another biosimilar of 

the same originator biologic.  

Extrapolation  • When the sponsor of a proposed biosimilar elects to expand the indication(s) 
covered to include another one (or more) of the indications held by the RP, but for 
which direct tests in a comparative clinical trial(s) specific to that indication(s) were 
not conducted.

 • Scientific justification must be provided in order to extrapolate an indication (e.g., 
pharmacokinetic bioequivalence must be established and the existing indication 
must have been sensitive enough to detect any clinically meaningful differences).

Interchangeability  • Interchangeability is when the FDA considers that a biosimilar “can be expected to 
produce the same clinical result as the reference product in any given patient” and 
that “when administered more than once to an individual, the risk in terms of safety 
or diminished efficacy or alternating or switching between use of the biological 
product and the reference product is not greater than the risk of using the reference 
product without such alternation or switch.” 

 • Interchangeability would allow a substitution of the RP with a biosimilar without the 
prescribing health-care provider intervening.

 • A designation of interchangeable requires additional clinical switching studies

Immunogenicity

What are ADAs?  • ADAs are anti-drug antibodies; they can develop when biological drugs become 
recognized as non-self and a humoral immune response occurs.

 • If a patient develops ADAs to a particular RP or biosimilar, the likelihood that they 
develop ADAs to other biosimilars of that RP is high.  

 • ADAs may be a medical concern if they are associated with drug inactivation, 
increased clearance, and subsequent loss of efficacy, and/or toxicity of a biologic. 
The extent of ADA formation varies among biologic class, disease state, and patient 
characteristics. Modern biologics are designed to minimize the formation of ADAs.

What are NAbs?  • NAbs are neutralizing ADAs. If high titers of high-affinity NAbs develop, they can 
reduce the therapeutic activity of a biological drug by speeding up its clearance 
from the body, and by binding to variable regions of the antibody to prevent 
targeting of the biological effect.

Note. ADAs = anti-drug antibodies; AP = advanced practitioner; FDA = US Food and Drug Administration; NAbs = 
neutralizing antibodies; RP = reference product. Information from American Society of Clinical Oncology (2015); Blevins 
(2019); Chiu & Gilliland (2016); Christl (2018); Christl & Lim (2018); Cuellar et al. (2019); Curigliano et al. (2016); Demler (2018); 
FDA (2015, 2017b, 2019b, 2020b); Gabay (2017); Grampp & Ramanan (2015); Isaacs et al. (2017); Kim et al. (2020); Krishna 
& Nadler (2016); Lyman et al. (2018); Markus et al. (2017); Mayden et al. (2015); McClellan et al. (2019); McMahon Publishing 
(2013); NIH National Cancer Institute (2019); Pittman et al. (2016, 2019); Schellekens et al. (2016); Stanton (2017); Stebbing et 
al. (2020); Thill et al. (2019); Rumore et al. (2016); Webster et al. (2019); Welch (2017); van Brummelen et al. (2016).
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et al., 2016; Stebbing et al., 2020; Webster et al., 
2019). Safety, including immunogenicity, is also 
evaluated (Stebbing et al., 2020). No single piv-
otal study demonstrates biosimilarity (Christl & 
Lim, 2018). Evidence from each stage of the bio-
similar development program, or what is called 
the “totality-of-the-evidence,” is used to evaluate 
biosimilarity (Rugo et al., 2016; Figure 2). In ef-
fect, the regulatory pathway ensures that, once bi-
osimilars are FDA-approved, they are “just as safe 
and effective as their reference products” (FDA, 
2020a). Nevertheless, confusion can ensue among 
prescribers who do not fully appreciate the rigor-
ous development process involved and incorrect-
ly presume “highly similar” could mean “riskier” 
than a reference product; therefore, a misplaced 
reluctance to consider such a treatment option 
for patients can prevail (Bhatt, 2018; Reinke, 2019; 
Weise, 2019).

BIOSIMILARS: NOT TOO UNFAMILIAR 
The first EMA-approved biosimilar (in 2006) 
was a biosimilar to the recombinant human 
growth-hormone reference medicine, somatropin  

Same biologically 
active parts 
and function

Minor differences in 
non-functional parts  

Reference 
product

Biosimilar

Figure 1.  Biosimilars and their reference products 
must function in a clinically equivalent manner. 
Concept adapted from Webster et al. (2019).

Non-clinical characterizations
(animal studies)

Clinical
pharmacology

Additional
comparative

clinical studies

• Extensive foundational analytical assessments are conducted to test whether the 
  proposed product is highly similar to the US-licensed product, notwithstanding minor 
  differences in clinically inactive components
   ─ Highly sensitive analytical data are assessed to compare structure and function
   ─ Structural and functional similarities typically indicate similar efficacy and safety

• Comprehensive and robust analytical comparisons can strengthen the justification 
  for a selective and targeted approach to animal studies
   ─ Animal studies vary in their scope, depending on what is already known about the 
      reference product and the proposed product
   ─ Animal studies are used to evaluate toxicity, PK, PD, and/or immunogenicity

• Clinical PK and PD studies are conducted in a suitably sensitive population 
  (e.g., non-immunocompromised) 
   ─ Exposure and response assessments are conducted using appropriate bioanalytical 
       methods, and results must be within a prespecified statistical equivalence range
   ─ Safety and immunogenicity data from clinical pharmacology studies are also evaluated

• A comparative clinical study (or studies) is conducted to confirm that the efficacy, 
  safety, and immunogenicity of the proposed biosimilar is clinically equivalent to that 
  of the reference product
   ─ The study population and efficacy endpoint must be adequately sensitive to enable the 
       detection of product-related differences, should they exist

Novel biological products:
a full development program

Clinical safety and efficacy 
(phase III)

Clinical pharmacology 
(phase I and II)

Animal
studies

Analytical comparisons 
(structural and functional 

characterizations)

An
aly

tic
al

Totality-of-the-evidence for biosimilars:
an abbreviated development program

Figure 2.  A stepwise approach is adopted to amass the science-based evidence required for the  
regulatory approval of biosimilars. PD = pharmacodynamic; PK = pharmacokinetic; US = United States. 
Information from Christl & Lim (2018); McClellan et al. (2019); Stebbing et al. (2020); Yuan et al. (2018).
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(Lopez-Siguero et al., 2017). The following year, 
the EMA approved several biosimilars of epo-
etin for chemotherapy-related anemia and chron-
ic kidney failure (GaBI Online, 2020). In 2015, 
Zarxio (filgrastim-sndz, Sandoz), a biosimilar to 
Neupogen (filgrastim, Amgen) became the first 
US-approved biosimilar for use in supportive 
care, followed in 2018 by Nivestym (filgrastim-
aafi, Pfizer; Biehn & Nell, 2022). Other colony-
stimulating factor biosimilars subsequently ap-
proved in the US include the following biosimilars 
to Neulasta (pegfilgrastim, Amgen): Udenyca 
(pegfilgrastim-cbqv, Coherus), Fulphila (pegfil-
grastim-jmbd, Mylan), Ziextenzo (pegfilgrastim-
bmez, Sandoz), and Nyvepria (pegfilgrastim- 
apgf, Pfizer), as well as Retacrit (epoetin alfa- 
epbx, Pfizer/Vifor), a biosimilar to Epogen/Pro-
crit (epoetin alfa, Amgen; Biehn & Nell, 2022). To 
date, there has been high similarity between bio-
similars and their respective reference products, 
and rarely are biosimilars not approved after the 
acceptance of a marketing application for safety 
concerns (Webster et al., 2019). No rejections or 
withdrawals of proposed biosimilars have oc-
curred following analytical and human PK stud-
ies that have shown high similarity between a 
proposed biosimilar and its reference product 
owing to subsequent clinical inequivalence be-
tween compared products (Webster et al., 2019). 
Additionally, analytical and clinical pharmacol-
ogy studies and results have so far never been re-
futed by clinical confirmatory studies, which has 
inspired proposals to adopt even more flexible or 
truncated regulatory pathways in the future, in 
which clinical trials may not always be necessary 
(Schiestl et al., 2020; Webster et al., 2019). 

The introduction of biosimilars of relatively 
higher molecular weight, i.e., more complex ther-
apeutic mAbs, for use in oncology is more recent 
(Thill et al., 2019). In 2017, Truxima (rituximab-
abbs, Celltrion), a rituximab biosimilar, became 
the first ever mAb biosimilar approved in Europe 
in an oncology indication, and its administration 
continues without new issues emerging, according 
to prescribing physicians (Leslie, 2019; Trollope et 
al., 2017). The first trastuzumab (Herceptin, Ge-
nentech) biosimilar (Ontruzant, trastuzumab-dttb, 
Samsung Bioepis) was launched in Europe in 2018 
(DiGrande, 2018). In the US, the first mAb biosimi-

lar was launched in mid-2019 (Figure 3). It should 
be noted that the potential to consider waiving con-
firmatory efficacy trials is typically restricted to 
proposed biosimilars with appropriate biomarkers 
that have already been well described; this does not 
include the majority of therapeutic mAb biosimilars 
for cancer, which are comprehensively evaluated 
(Schiestl et al., 2020). Overall, biosimilar medica-
tion use in Europe has spanned > 700 million pa-
tient-days over a > 10-year period with safety moni-
toring, which should provide some reassurance to 
prescribers (van den Hoven, 2017). Most APs are 
familiar with oncology reference biologics, and bio-
similars—by their meticulous design and rigorous 
evaluation—are not expected to be clinically mean-
ingfully different from them, so their integration 
into practice should be reasonably straightforward.

Although the emergence of mAb biosimi-
lars creates new opportunities for APs to make a 
meaningful difference to patients’ lives, new chal-
lenges also arise (Campen, 2017). For example, 
confusion appears to prevail about the need for a 
patient who transitions from the reference prod-
uct to a corresponding biosimilar to re-consent. 
Some APs consider that because a biosimilar is 
not identical, it merits “new” drug-administration 
status, given that the original consent form only 
contains the international nonproprietary name 
(INN) and brand name of the reference biologic 
(Oncology Nursing Society, 2019). In an era in 
which biosimilars are continuing to emerge as a 
potential treatment option, a proactive approach 
would be to ensure the original consent form for 
any biologic is all-inclusive and states the INN fol-
lowed by “products” (e.g., trastuzumab products). 
All biosimilars of that reference product are then 
seamlessly covered, smoothing therapy transi-
tions for patients and circumventing extra work 
involved in obtaining re-consent. 

KNOW YOUR PATIENTS
The ability of APs to initiate biosimilar treatment, 
or transition a patient to a biosimilar from an on-
cology reference product, relies on an intuitive 
balance between knowledge and real-world appli-
cation. The capacity to grasp the level of each pa-
tient’s awareness and/or concerns, detect knowl-
edge deficits, and be able to address them in an 
efficient and practical manner exemplifies an AP’s 

http://AdvancedPractitioner.com


424J Adv Pract Oncol AdvancedPractitioner.com

MAYDEN et al.REVIEW

ability to bridge any gaps between the art and sci-
ence of their profession (Wolff-Holz et al., 2018). 

Knowledge gaps affect patient attitudes about 
biosimilars as a treatment option for their disease 
(Jacobs et al., 2016). In 2014, up to 70% of the gen-
eral population in the United States (US) had nev-
er heard of biosimilars (Jacobs et al., 2016). At that 
time, patient awareness about biosimilars resulted 
in more positive perceptions (by up to 20% com-
pared with patients lacking awareness) in terms of 
the efficacy, safety, accessibility, and affordability 
of biosimilars (Jacobs et al., 2016; Figure 4). 

It could be overwhelming for patients who 
first find out about biosimilars when diagnosed 
with cancer. Coping with their disease can inten-
sify feelings of vulnerability at a time when per-
sonal goals and priorities may be changing (Ca-
nadian Breast Cancer Network, 2017; Frey et al., 
2020). In contrast, patients on chronic therapy 
can be caught off guard by a recommendation to 
switch to a biosimilar, particularly when their cur-
rent reference biologic appears to be safe and ef-

fective (Manolis et al., 2016). Knowledge gaps and 
misconceptions about biosimilars, or indeed about 
any drug, can heighten a patient’s concerns about 
what it means for their quality of care. This high-
lights the importance of educating patients early 
on and in practical ways that will empower them, 
promote improved communications with APs, and 
allow for informed decision-making. 

Monetary constraints can lead to “financial 
toxicity” (i.e., problems related to the cost of med-
ical care) and add to the burden of cancer patients 
receiving treatment (Oubre, 2019). Common rea-
sons for financial distress are an uninsured status, 
high medical copayments or high drug and treat-
ment copayments, loss of income, loss of coverage 
tied to work benefits, the need for medical leave 
or early retirement, or the uncertainty about how 
to navigate insurance coverage issues or safety-net 
resources (Vorobiof et al., 2020; Rotter et al., 2019; 
Warsame et al., 2019). Given that financial hard-
ship is associated with reductions in quality of life, 
adherence to treatment, and adverse psychologi-

Figure 3.  Existing and pipeline oncology monoclonal antibody biosimilars. FDA = Food and Drug  
Administration; mAb = monoclonal antibody; US = United States. Information from Biehn & Nell (2022)a 
aThis approval and development timeline is current to July 6, 2020. 

ABP-215, Mvasi
(bevacizumab-awwb, Amgen)
approved 09/17; launched 07/19

PF-05280014, Trazimera
(trastuzumab-qyyp, Pfizer) 
approved 03/19; launched 02/20

CT-P6, Herzuma 
(trastuzumab-pkrb, Teva) 
approved 12/18; launched 03/20

ABP-980, Kanjinti
(trastuzumab-anns, Amgen) 
approved 06/19; launched 07/19

PF-06439535, Zirabev
(bevacizumab-bvzr, Pfizer) 
approved 06/19; launched 01/20

2019

US FDA-approved and launched mAb biosimilars  

MYL-1401O, Ogivri
(trastuzumab-dkst, Mylan) 
approved 12/17; launched 11/19 

CT-P10, Truxima 
(rituximab-abbs, Teva) 
approved 11/18; launched 11/19

PF-05280586, Ruxience 
(rituximab-pvvr, Pfizer) 
approved 07/19; launched 01/20

SB3, Ontruzant 

(trastuzumab-dttb, Merck)
approved 01/19; launched 04/20

• ABP 798, Amgen, pending
• DRL RI, Dr Reddy’s, phase III
• SAIT101, AZ-Archigen, phase III
• Rituximab, Apotex, phase I

Herceptin (trastuzumab, Genentech)

• TX05, Tanvex, phase III
• EG12014, Sandoz, phase III
• HD201, Prestige Bio, phase III
• AP063, Nichi-iko, phase I
• Trastuzumab, Apotex, pre-clinical

2020

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Rituxan (rituximab, Genentech) Avastin (bevacizumab, Genentech)

• SB8, Merck/Samsung, pending
• FKB238, AZ-Centus, phase III
• CT-P16, Celltrion, phase I
• Bevacizumab, Apotex, phase I
• TX16, Tanvex, phase I
• BEVZ92, Tanvex, phase I
• BMAB-100 Biocon/Mylan, pending

Pipeline oncology mAb biosimilars  
|  Reference product  | 

• Proposed biosimilar, manufacturer, clinical phase
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cal consequences, finances can become a source of 
harm to patients (Rotter et al., 2019). 

Based on a study of recorded conversations 
during routine oncology visits of patients with 
solid tumors at three different oncology clinics in 
the US, 28% (151/529) of the conversations about 
treatment in general addressed cost, and lasted, 
on average, less than 2 minutes (Warsame et al., 
2019). Cost discussions centered on insurance 
processes/eligibility, employment insecurities, 
costs related to drugs that impact medical deci-
sion making, and to proactively avert the potential 
for behaviors that could lead to medication self-ra-
tioning and the like. Clinicians mostly engaged in 
conversations about costs for the purpose of con-
tingency planning, to alleviate out-of-pocket and 
treatment-related costs. Referrals to social servic-
es occurred less than 4% (6/151) of the time and 
patients were more often encouraged to contact 

their insurance provider before filling prescrip-
tions to determine copays and assess how they 
might be affected financially. Patients and caregiv-
ers were most interested in discussing insurance 
approvals, anticipated coverage denials, and the 
writing of appeals to mitigate treatment delays. 
It was suggested that multiple stakeholders, such 
as financial navigators, could be involved in these 
conversations to better facilitate patient naviga-
tion of financial issues. Clinicians, including nurse 
practitioners, chose to verbally acknowledge 60% 
of cost conversations and took action in response 
to them 25% of the time. In another study report-
ing 677 outpatient visits to an oncology clinic, 147 
(22%) conversations about cost were monitored 
and reported. Initiators of the cost conversations 
were physicians (59% of the time), patients (37%), 
caregivers or companions (3%), and nurses (1%; 
Hunter et al., 2017). Demonstrating a willingness 

Figure 4.  Patients in the US who were already aware of biosimilars viewed many aspects about them 
more positively than those who were unaware of biosimilars. An independent survey company  
conducted a 10- to 20-minute survey consisting of up to 56 closed-ended as well as open-ended  
questions. Among the 1,241 US respondents, 312 commented from an oncology perspective,  
comprising 188 patients diagnosed with cancer in the past 2 years, 89 patients diagnosed with cancer 
who had participated in patient support groups, and 35 respondents who were caregivers. The  
remaining 679 and 250 respondents had inflammatory disease and were from the general population, 
respectively. Perceptions were assessed among 610 respondents who were unaware of biosimilars and 
270 respondents who were aware. US = United States. Information from Jacobs et al. (2016).
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to at least address or discuss the cost of treating 
cancer is considered an important element of high-
quality health care (Hunter et al., 2017). Some 
practices prefer to employ financial counselors or 
utilize the expertise of coders and payer experts 
to help patients navigate their benefits (McGraill, 
2019; Shah, 2019). Financial toxicity was reduced 
from 48% to 30% among surveyed patients receiv-
ing cancer immunotherapy after pretreatment fi-
nancial counseling from their healthcare provider 
(Vorobiof et al., 2020). Examples of brief conver-
sations, including switching a patient’s drug and 
other scenarios, demonstrate possible strategies 
for approaching cost conversations that could be 
adapted when discussing biosimilars (Hunter et 
al., 2017).

In contrast, although biosimilars typically of-
fer a more affordable version of the same reference 
product, patient skepticism can be triggered by 
the lower cost of biosimilars compared with ref-
erence products that are typically more expensive 
(Renton et al., 2019). Irrational thoughts about 
potentially receiving an inferior product, and the 
negative expectations stemming from a patient’s 
misconceptions that their medication will harm 
rather than improve their health (nocebo effects), 
can pose clinical challenges (Janjigian et al., 2018; 
Spanou et al., 2019). Failing to address the poten-
tial for cost-related concerns early on could, for 
some patients, foster an anxiety-driven internal 
monologue that reduces their receptivity to the 
education that follows. 

IMPLEMENTING STRATEGIES FOR 
THE INTEGRATION OF BIOSIMILARS 
Advanced practitioners and treating physicians 
are considered primary sources of patient educa-
tion (Lyman et al., 2018), which means they can 
influence perceptions about biosimilars and in-
fluence the type of informed decision-making 
that can empower patients (Armuzzi et al., 2019; 
Janjigian et al., 2018; Renton et al., 2019). How-
ever, time is at a premium in any clinic or hospital 
(Smith & Zsohar, 2013), so anticipating a patient’s 
need to have, at minimum, a general awareness of 
biosimilars can save time and avoid later disrup-
tion if initiating or switching to a biosimilar is 
recommended. Indeed, it is preferable for APs to 
broach the topic of biosimilars in person with pa-

tients, and ensure they have all the relevant infor-
mation, rather than have an unknown insurance 
company representative notifying them by letter 
or telephone about a non-medical or formulary-
driven change (Dolan, 2018).

Ideally, education about biosimilars is best 
delivered in the same way as other oncology 
therapeutics. As with all patient-education en-
deavors, judicious alignment within a multi-
disciplinary team among physicians, nurses, 
pharmacy colleagues, support staff, and other 
stakeholders (e.g., financial advocates) improves 
the likelihood that the patient will receive con-
sistent information, guidance, recommendations, 
and education (Armuzzi et al., 2019; Welch, 
2017). Standardizing patient education has been 
associated with increased patient satisfaction 
and improved competency in terms of self-care 
(Gee, 2016). In addition, structured communica-
tions can enhance acceptance of, and adherence 
to, treatment for patients prescribed biosimilars 
(Armuzzi et al., 2019).

In an era of unprecedented accessibility and 
exposure to vast amounts of information, patients 
can easily become overwhelmed and be tempted 
to “switch off” when faced with the complexity 
of care and surplus information (Canadian Breast 
Cancer Network, 2017). Simply asking a patient 
whether they are familiar with biosimilars and, 
if so, having them explain what they know can be 
an effective starting point. Listening to their ex-
planation will provide an insight into their under-
standing (or lack thereof ) of biosimilars, making 
it an opportune time for APs to supply patients 
with more information about the biosimilar(s) 
they will be offered. Explaining details of the bi-
osimilar approval process to patients is probably 
unnecessary. What matters, first and foremost, is 
telling patients that the biosimilar recommended 
for them is an FDA-approved medication and is 
clinically equivalent to the best available treat-
ment option for them (Canadian Breast Cancer 
Network, 2017; National Comprehensive Cancer 
Network (NCCN), 2019; Welch, 2018). Second, it 
may be beneficial for patients to know that there 
are potential cost savings associated with biosimi-
lars use, both in terms of their out-of-pocket costs 
compared with being prescribed reference drugs 
and due to health-care system efficiencies (e.g., 
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when no preauthorizations are required) that can 
help to ensure long-term drug availability and 
treatment when necessary (Canadian Breast Can-
cer Network, 2017; Pakizegee et al., 2020). Empha-
sizing that shared decision-making is important to 
the success of the treatment plan as a whole, and 
answering any remaining questions is good way to 
conclude the conversation. 

Each discussion should be tailored to the pa-
tient’s specific circumstances, disease, and how 
much they want to know (Askren, 2013; Jacobs 
et al., 2016; Smith & Zsohar, 2013). The extent of 
these discussions will depend upon the stage of 
the patient’s journey. Education will be particular-
ly important when switching patients from a ref-
erence product to a biosimilar; this is because the 
patient will presume they are already receiving 
the optimum medication, so will need reassurance 
as to why a change is recommended (Armuzzi 
et al., 2019; De Munter & Crombez, 2018; Zack, 
2018). The rationale for a switch to a biosimilar 
could take more time to explain than when a pa-
tient initiates biological therapy with a biosimilar 
and feels confident about their prescriber’s deci-
sion to treat them with the best available option 
(Hobbs & Crawford, 2019). Reinforcing any face-
to-face education with materials the patient can 
take home and review together with their family 
and/or caregiver can be of added benefit.

Patient education is not a one-time event: it is 
ongoing and will need to be incorporated into the 
patient’s plan of care, along with other required 
education that is likely ongoing with their some-
times complex infusion-therapy regimens (Smith & 
Zsohar, 2013). An infusion center is an ideal venue 
where oncology nurses, educated about biosimilars 
by APs, could dedicate some face-to-face time with 
the patient (Gee, 2016). Teaching techniques and 
communication styles will need to be adapted to 
each patient’s individual learning preferences for 
maximal effect, reinforced by periodically evalu-
ating each patient’s comprehension (i.e., by asking 
questions that require explanations rather than 
“Yes/No” answers, or by demonstration; Smith & 
Zsohar, 2013). Although it may not be needed for 
some patients who are comfortable with technical 
explanations, for others who are not and ask for 
more details about how biosimilars are manufac-
tured, an AP can opt to explain the concept in every-

day terms, which may facilitate an understanding 
of the process (Welch, 2018). For example, the FDA 
has likened the manufacturing of a biosimilar to the 
approach taken when brewing beer that is intend-
ed to be just like someone else’s beer (Welch, 2017). 
A sample of that person’s beer would be required 
in order to reverse-engineer the recipe and figure 
out how it was made (Wehrwein, 2020). Just like a 
biosimilar is not an exact copy of a biologic drug, a 
batch of beer made following a comparable recipe 
can never be truly identical to a similarly prepared 
batch of beer. However, when the formulation and 
brewing process is set up to be so highly similar in 
nature, it becomes possible to make a version of the 
original beer that is just as good because it has no 
meaningful differences in terms of its quality char-
acteristics. Likewise, a biosimilar will only receive 
FDA approval when it is manufactured in a safe 
and tightly controlled manner and all tests show 
that it is highly similar to its reference product with 
no clinically meaningful differences in terms of its 
safety, purity, and potency (FDA, 2015).

To move a patient forward in their treatment 
plan, any indecision based on misconceptions 
about the safety or efficacy of a biosimilar will 
need to be resolved (Campen, 2017). Patient ad-
vocacy groups also provide excellent patient sup-
port; group members generally have a positive 
attitude about biosimilars (Jacobs et al., 2016). 
All resources warrant a critical review by APs to 
evaluate their suitability before recommending 
them to patients. A summary of some potential 
patient resources is shown in Table 2. In addition,  
Figure 5 depicts a simple patient handout for use or 
adaption; it contains some rudimentary facts about 
biosimilars to create initial patient awareness. 

Important information about biosimilars 
should be presented to patients in clear and easy-
to-understand terms, free of medical jargon and 
appropriate for their health literacy (American 
Society of Clinical Oncology, 2008; Campen, 2017; 
Canadian Breast Cancer Network, 2017; Janji-
gian et al., 2018). Materials could include hand-
outs, brochures about device handling and proper 
drug-storage conditions, visual aids, instructional 
videos, video vignettes of patient experiences, and 
information about the most common adverse drug 
reactions and how to manage them (Armuzzi et 
al., 2019; Bestvina and Polite, 2017). Links to repu-
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table online resources developed by professional 
organizations and plain-language summaries of 
peer-reviewed research articles may benefit pa-
tients who express a need for more information 
or direct clinical evidence (Lyman et al., 2018; 
Pushparajah et al., 2018; Wolff-Holz et al., 2018). 
This approach will help avoid random internet 
searches about oncology medications that could 
provide misleading or incorrect information and 
advice (Gee, 2016). As knowledgeable and trusted 
prescribers, the views of APs will be important to 
their patients. So, if APs advise their patients that 
they would have no reservations about receiving a 
biosimilar or prescribing biosimilars for their own 

family members, this can provide some welcome 
personal context and insight.

COLLABORATIVE EFFORTS 
The P&T committee members will be adept at 
determining the availability of patient-educa-
tion materials from manufacturers of biosimilars 
(Cuellar et al., 2019). Given that some biosimilars 
can be extraordinarily expensive to develop, and 
on rare occasions can exceed the cost of a refer-
ence product for which there is copay assistance, 
pharmacists can generally inform about whether 
the pharmaceutical company of a marketed bio-
similar or an associated patient advocacy orga-

Table 2. Potential Resources to Consider for Patient Use

Organization Details of materials Link

US Food and Drug 
Administration (FDA)

Regularly updated patient materials about the basics of 
biosimilars, FAQs, and PDF infographics.

https://www.fda.gov/drugs/
biosimilars/patient-materials

Canadian Agency 
for Drugs and 
Technologies in Health 
(CADTH) 

A concise tool about biosimilar basics for patients prescribed 
a biosimilar. The CADTH is an independent, not-for-profit 
organization. Patients can subscribe to a CADTH newsletter 
and follow CADTH on Twitter.

https://cadth.ca/sites/
default/files/pdf/biosimilar_
drugs_patient_en.pdf

American Pharmacists 
Association (APhA)

Biologics and biosimilar drug products: pharmacist guide to 
patients’ frequently asked questions.

https://www.pharmacist.
com/Advocacy/Issues/
Biosimilars/Biologics-and-
Biosimilar-Drug-Products-
Pharmacist-Guide-to-
Patients-Frequently-Asked-
Questions

Cancer Support 
Community 

A website with patient information, a quick patient guide, and 
videos about why biosimilars are important. Includes a Cancer 
Support Community locater. 

https://www.
cancersupportcommunity.
org/what-biosimilar 

Susan G. Komen Patient materials related to basic facts about biosimilars: 
includes various fact sheets, a video, and podcasts.

https://blog.komen.
org/?s=biosimilar 

American Cancer 
Society (ACS) Cancer 
Action Network 

Public policy resources that provide patient information and 
videos on understanding biosimilars, and FAQs.

https://www.fightcancer.
org/policy-resources/
understanding-biologic-and-
biosimilar-drugs

Cancer Care Ontario 
(CCO)

Biosimilar information that patients need to know (more 
specific to Canada) with an online format, video, and PDF 
handout with space for patients to make notes about 
questions they may have.

https://www.
cancercareontario.ca/
en/cancer-treatments/
biologic-biosimilar-therapy/
biosimilars

European Society for 
Medical Oncology 
(ESMO) Biosimilars 
Portal: Patient 
Resources 

Predominantly EU-focused materials that address patient 
concerns regarding biosimilars. The materials include 
infographics, a video (in 8 languages), and questions and 
answers about biosimilars (in 23 languages). A link is also 
provided to US FDA patient materials.  

https://www.esmo.org/
policy/biosimilarsportal/
patient-resource

Explanation of Benefits 
(EOB) information

A website that patients can use to help them decipher their 
explanation of benefits. 

https://www.verywellhealth.
com/understanding-your-
eob-1738641

Note. EU = European Union; FAQs = frequently asked questions.
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Figure 5. An example of a basic patient handout that could be used or adapted for patients starting or 
switching to a biosimilar.

Information for patients starting or switching to a biosimilar

A biosimilar is a highly similar version of a biological medicine (called a reference product). 

Are biosimilars and biologics related?

A biosimilar is made from living organisms or their products. All biological products can 
be slightly different, but those differences have no effect on their clinical efficacy or safety. 
A generic drug is an exact copy of a chemical drug.

Is a biosimilar the same as a generic drug?

A biosimilar works in the same way as the biological medicine it is highly similar to. 
Patients typically cannot tell the difference between a biosimilar and its reference product.

Do biosimilars work like biologic drugs?

A drug cannot be called a biosimilar unless it has been properly tested and approved by the FDA.

Are biosimilars approved by the FDA?

You can continue to get the quality of care that you need. Your medicine will be highly similar 
to the reference product and will usually not cost as much. 

Will a biosimilar affect the quality of my care?

You will be treated just the same with a biosimilar as you would be with a reference product.

Will my care change if I receive a biosimilar or am switched to a biosimilar? 

The FDA has helpful patient information on its website:  
https://www.fda.gov/drugs/biosimilars/patient-materials
Your medical care team will also be happy to answer your questions.

How can I find out more about biosimilars?

Ask your healthcare provider about their views on biosimilars, and ask them to explain anything
that you might need to know. 

FDA = US Food and Drug Administration

What should I ask my healthcare provider about biosimilars? 
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nization offers a Patient Assistance Program to 
improve drug affordability (Cuellar et al., 2019; 
Welch, 2017). Pharmacists will also be aware of 
any insurance coverage discrepancies in indica-
tions covered between the reference product 
and the label of a given biosimilar (i.e., FDA-ap-
proved indications of the reference product not 
covered by the biosimilar label because they are 
still under patent and have been “carved out” for 
regulatory or legal reasons not related to clinical 
performance). These resulting “skinny” labels 
for biosimilars, which omit patented uses of the 
reference product, may not include all the rec-
ommended indications of the reference product 
and biosimilars that are covered in the NCCN 
guidelines. The NCCN Steering Committee 
voted unanimously in May 2020 to revise all of 
its guidelines to indicate that an FDA-approved 
biosimilar is an “appropriate substitution” for a 
brand-name biologic (NCCN, 2020; Wehrwein, 
2020). NCCN panels for some specific cancers 
had previously approved this, but the policy in 
May 2020 applied to guidelines for all cancers. 
Payers may also make decisions that differ from 
the NCCN guidelines.

Pharmacists play a key role in remaining alert 
to issues of practical importance, such as any dif-
ferences in excipients, devices, or other subtle 
product nuances that could necessitate consider-
ation and/or counseling (Lutz, 2015). They moni-
tor post-approval biosimilar surveillance and 
raise any concerns with the potential to cause 
dispensing or treatment errors in hospitals, clin-
ics, or among patients. Although not a problem 
limited to biosimilars, a pegfilgrastim biosimi-
lar product was introduced with packaging very 
similar in appearance to that of an already well-
established osteoporosis drug, resulting in reports 
of potential look-alike mix-ups and prompting 
strategies to eradicate the incidence of confusion 
between products (Institute for Safe Medication 
Practices, 2019). Ensuring accurate product trace-
ability of any adverse events (AEs), determining 
supply-chain reliability, and keeping abreast of 
information pertinent to drug delivery are in the 
pharmacists’ bailiwick. For example, a switch to a 
biosimilar could also involve a new presentation 
of a patient’s usual treatment (e.g., prefilled sy-
ringe co-packaged with an on-body auto-injector 

for the pegfilgrastim reference product [Neulasta 
Onpro] compared with a pegfilgrastim biosimilar 
requiring manual administration via a prefilled 
syringe; Cuellar et al., 2019). Pharmacists are also 
integral to implementing technologic protocols 
related to biosimilar extrapolation, switching, 
substitution, and interchangeability, and ensuring 
that electronic prescriptions are recorded in pa-
tients’ electronic medical records for use in treat-
ment regimens (Cuellar et al., 2019). 

Conversations between oncology APs and phy-
sicians will remain central to the successful inte-
gration of biosimilars. Pharmacists are relied upon 
to comprehend PK/PD and clinical study data for 
biosimilars while remaining mindful of risk–ben-
efit profiles and cost-containment objectives (Jar-
rett & Dingermann, 2015). Pharmacists also take 
into consideration a variety of stakeholder prefer-
ences, and ensure prescribing APs have access to 
the data supporting treatment decisions (Jarrett 
& Dingermann, 2015). Beyond a treating provid-
er wanting to discuss with pharmacy the proper 
procedures for ordering a biosimilar, one of the 
most important conversations concerns a biosimi-
lar being added to a formulary or that needs to be 
substituted based on a third-party’s requirement. 
Treatment providers know the details underlying 
each patient’s unique medical history (contraindi-
cations, polypharmacy, etc.). Moreover, providers 
will want to avoid being caught unaware when a 
patient has a biosimilar substituted by their phar-
macy and wants to know more about the biosimi-
lar in question. In some US states, the provider 
must be notified before the pharmacist substi-
tutes a biosimilar for a reference product. In cases 
where the reference product is preferred, writing 
on a prescription “dispense as written or DAW” or 
“brand medically necessary” will be essential to 
prevent any state-legislated pharmacy substitu-
tions from occurring in the future (Cauchi, 2019; 
Smeeding et al., 2019). In the US, legislation for 
the regulation of biosimilar substitution is state-
specific (Cauchi, 2019). It is the responsibility of 
APs to stay apprised of the laws enacted within 
their state, the notification rules, and record re-
tention requirements related to biosimilars (Lutz, 
2015). Advanced practitioners can access an array 
of website links to sites with more in-depth infor-
mation of this nature (Table 3). 

http://AdvancedPractitioner.com
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PHARMACOVIGILANCE
As with all new therapies, post-approval monitor-
ing of the safety of biosimilars is paramount. Safe-
ty monitoring contributes additional real-world 
evidence. To capture any rare AEs that coincide 
with exposure to biosimilars, or events that dif-
fer from those characterized for the reference 
product, routine documentation is advised. Simi-

lar to the procedure with reference products, AEs 
may not be reported in small study populations 
or within biosimilar study timeframes when im-
munogenicity is delayed. Detection of AEs can be 
complicated by real-world therapy combinations 
or polypharmacy, beyond what occurs in more 
homogeneous clinical trial populations, and/or 
could be the result of extrapolating for off-label 

Table 3. Resources for Health-Care Providers

Organization Description of resources Reference/Link

US Food and Drug 
Administration (FDA) 
product information 

A repository of FDA-licensed biosimilar products with links to 
prescribing information.

https://www.fda.gov/drugs/
biosimilars/biosimilar-
product-information 

US FDA Biosimilar 
Guidances

Biosimilars guidance drafted for industry. https://www.fda.gov/
vaccines-blood-biologics/
general-biologics-
guidances/biosimilars-
guidances 

US FDA A premier source of regularly updated information on 
biosimilar topics relevant to the education of health-
care professionals. Also available are healthcare-provider 
outreach materials such as webinars, videos, fact sheets, 
FDA staff presentations and articles, infographics, and a 
stakeholder toolkit with links to social media posts (i.e., 
Twitter, Facebook, and LinkedIn) among other tools, 
including patient materials. 

https://www.fda.gov/drugs/
therapeutic-biologics-
applications-bla/biosimilars 

US FDA All the FDA Guidance documents concerning their 
interpretation of policy on regulatory issues relevant to 
biologics, which includes biosimilars. Covered are the design, 
production, labeling, promotion, manufacturing, and testing 
of regulated products, as well as inspection and enforcement 
policies, among other aspects.

https://www.fda.gov/
vaccines-blood-biologics/
guidance-compliance-
regulatory-information-
biologics/biologics-
guidances 

US FDA Center for 
Drug Evaluation and 
Research 

The “Purple Book” lists all available US FDA-licensed 
biological products showing exclusivity expiry dates and 
biosimilarity or interchangeability evaluations to date. 

https://www.fda.gov/
drugs/therapeutic-
biologics-applications-bla/
purple-book-lists-licensed-
biological-products-
reference-product-exclusivity-
and-biosimilarity-or

National 
Comprehensive Cancer 
Network (NCCN) 

A platform (with free registration) that provides the NCCN 
guidelines by cancer site and includes a reference to FDA-
licensed biosimilars within the context of the current clinical 
practice guidelines in oncology for: breast cancers, cervical 
cancers, central nervous system cancers, rectal cancers, 
non-small cell lung cancers, B-cell lymphoma, kidney cancers, 
chronic lymphocytic leukemia/small lymphocytic lymphoma.

https://www.nccn.org/
guidelines/category_1

National Conference 
of State Legislatures 
(NCSL)

State laws and legislation related to biologic medications and 
substitution of biosimilars (enacted state laws, state-by-state). 

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

Congress.Gov Search this website to learn about and track US legislative 
bills related to biosimilars that have been introduced into 
Congress. A search term of “biosimilar” will yield many results 
that can subsequently be refined according to need.

http://www.congress.gov 
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Table 3. Resources for Health-Care Providers (cont.)

Organization Description of resources Reference/Link

MedWatch The FDA safety information and adverse event-reporting 
program.

https://www.fda.gov/safety/
medwatch-fda-safety-
information-and-adverse-
event-reporting-program 

American Society 
of Clinical Oncology 
(ASCO) CancerLinQ 
database

A network designed to improve patient care via the transfer 
of a practice’s electronic health record into the secure 
CancerLinQ platform. Large amounts of real-world data are 
de-identified, sorted, and harmonized to provide quality 
metrics in real-time, which can help inform clinicians’ care 
decisions.

https://www.cancerlinq.org/ 

Biosimilars Council A website with a multitude of materials, videos, blogs, news, 
and other resources. 

https://biosimilarscouncil.
org/resources/

Biosimilars Forum A website hosting evidence-based information to inform and 
support public policies pertaining to biosimilars, with links 
to downloadable educational resources, the latest news on 
biosimilars, and surveys of interest. 

http://www.biosimilarsforum.
org/

European Medicines 
Agency (EMA)

European guidelines relevant to biosimilars, specific biosimilar 
products, and other guidelines relevant for biosimilars.

https://www.ema.europa.
eu/en/human-regulatory/
research-development/
scientific-guidelines/
multidisciplinary/
multidisciplinary-biosimilar

The Center for 
Biosimilars

News, resources by specialty (including oncology), multimedia 
(insights, interviews, peer exchange and podcasts), upcoming 
conferences, approved biosimilars, etc. 

https://www.
centerforbiosimilars.com/
about

European Specialist 
Nurses Organisation 
(ESNO)

An EU information and communication guide for nurses 
addressing efficient switching from biological medicines 
to biosimilars. It includes FAQs and sample answers that, 
although they will differ by country/region/hospital, could be 
adapted to fit specific circumstances. 

https://www.esno.org/
publications.html#header1-3f

Cancer Connect Information about biosimilar medications for the treatment 
of cancer and topline information covering interchangeability, 
extrapolation, and the cost of biosimilars. 

https://news.cancerconnect.
com/treatment-care/
biosimilar-drugs-and-cancer-
treatment-what-you-need-
to-know

Oncology Nursing 
Society (ONS): An 
oncology nursing 
overview of biosimilars

A nursing overview of biosimilars with an embedded article 
(requires ONS membership).

https://voice.ons.org/news-
and-views/an-oncology-
nursing-overview-of-
biosimilars

National Institutes 
of Health – National 
Cancer Institute

News and events information (a blog) on the emergence 
of biosimilars for the treatment of cancer. Explanations 
are provided for various concepts related to biological 
products, extrapolation, interchangeability, and the European 
experience with biosimilars. 

https://www.cancer.gov/
news-events/cancer-
currents-blog/2018/
biosimilars-cancer-treatment 

Position statements

American Society 
of Clinical Oncology 
(ASCO)

Lyman, GH, et al. ASCO statement: biosimilars in oncology.  
J Clin Oncol. 2018;36:1260–5.

https://ascopubs.org/
doi/pdfdirect/10.1200/
JCO.2017.77.4893

National 
Comprehensive Cancer 
Network (NCCN) 
Biosimilars Work 
Group discussions and 
Policy Summit

NCCN Biosimilars White Paper: Regulatory, Scientific, and 
Patient Safety Perspectives. 2011

https://jnccn.org/view/
journals/jnccn/9/Suppl_4/
article-pS-1.xml
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use of reference products and biosimilars alike 
(Baldo et al., 2018; Grampp & Ramanan, 2015; 
Thill et al., 2019; Webster et al., 2019; Zelenetz 
et al., 2011). Post-marketing safety registries and 
integrated health-information systems (such as 
the American Society of Clinical Oncology’s Can-
cerLinQ database and MedWatch) can also add 
to the information available about the safety and 
effectiveness of biosimilars (Lyman et al., 2018). 
Ongoing safety monitoring is required to estab-
lish and build confidence in the long-term safety 
and effectiveness of biosimilars (Emmanouilides 
et al., 2016).

Two safety-monitoring surveillance systems 
provide opportunities within pharmacy and medi-
cal settings to contribute to biosimilar pharmaco-
vigilance (Grampp & Ramanan, 2015). These are 
(1) spontaneous reporting emanating from volun-
tary reports from physicians, APs, other health-
care providers, and patients; and (2) active sur-
veillance, using retrospective analyses of medical 
records, data in drug and disease registries, and 
prescription survey data. To ensure AEs can be 
properly traced to the correct biologic in pharma-
covigilance systems, pharmacists, prescribers, and 
nurses recording patient-reported safety issues 

Table 3. Resources for Health-Care Providers (cont.)

Organization Description of resources Reference/Link

Academy of Managed 
Care Pharmacy 
(AMCP)

Pharmacy-focused professional organization that supports 
the provision of “positive health-care outcomes through 
quality, accessible, and affordable pharmaceutical care.” A 
position statement and other policy and advocacy resources 
related to biosimilars can be accessed from the AMCP site.

https://www.amcp.org/
policy-advocacy/policy-
resource-center/where-we-
stand-position-statements

International 
Coalition of Medicines 
Regulatory Authorities 
(ICMRA)

ICMRA statement about confidence in biosimilar products (for 
health-care professionals).

https://www.icmra.
info/drupal/sites/
default/files/2019-07/
ICMRA_statement_about_
confidence_in_biosimilar_
product_HCP.PDF

Community Oncology 
Alliance (COA)

Position statement. https://communityoncology.
org/wp-content/
uploads/2019/04/
Biosimilars-positiion-
statement-.pdf

Biosimilar Medicines 
(EU)

A summary of EU position statements on physician-led 
switching for biosimilar medicines (Sept 2019).

https://www.
medicinesforeurope.
com/wp-content/
uploads/2017/03/M-
Biosimilars-Overview-of-
positions-on-physician-led-
switching.pdf

ISOPP International 
Society of Oncology 
Pharmacy Practitioners

Resources relevant to oncology pharmacists. https://www.
medicinesforeurope.
com/wp-content/
uploads/2017/03/M-
Biosimilars-Overview-of-
positions-on-physician-led-
switching.pdf

European Society for 
Medical Oncology 
(ESMO)

The ESMO position paper on biosimilars in oncology: 
enhancing the provision of accurate education and 
information. 2017.

Biosimilars: A position paper of the European Society for 
Medical Oncology, with particular reference to oncology 
prescribers. 2016.

https://www.esmoopen.
com/article/S2059-
7029(20)32437-6/fulltext

https://www.esmoopen.
com/article/S2059-
7029(20)32501-1/fulltext

Note. EU = European Union; FAQs = frequently asked questions. Information from National Conference of State 
Legislatures, (2019); Pittman et al. (2019). 
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in hospital and physician office settings need to 
ensure sufficient product identifiers are used. In 
the US, biosimilars and their reference product, 
and any related biologic product, share the same 
core name (FDA, 2019a). The core or nonpropri-
etary name of each biosimilar is distinguished by 
a unique hyphenated suffix of four lowercase let-
ters that are devoid of meaning; together, the core 
and suffix make up the “proper name” of each bio-
similar (FDA, 2017b). In some cases, suffixes have 
exceeded the character limit of electronic health 
displays, making it difficult to determine wheth-
er a reference product or a biosimilar had been 
prescribed (Pittman et al., 2019). Therefore, ad-
ditional identifiers such as the manufacturer, the 
10-digit, 3-segment National Drug Code number, 
the lot and batch numbers of a biosimilar, and the 
billing code could increase the likelihood of accu-
rate attribution of product-related AE reports un-
der such circumstance (FDA, 2017b). Medical staff 
should also use barcode scanning to verify any 
medication before it is dispensed or administered 
to improve traceability and avoid any inadver-
tent product mix-ups (Grampp & Ramanan, 2015;  
Institute for Safe Medication Practices, 2019). 

LOOKING AHEAD
Globally, biosimilars are recognized as playing an 
important role in the treatment paradigm for on-
cology (Cazap et al., 2018). This is evidenced by 
the authorization of oncology mAb biosimilars to 
well-established and widely used reference bio-
logic products considered “life-saving, life-chang-
ing, and budget-breaking” (Jarrett & Dingermann, 
2015). Advanced practitioners have pivotal roles to 
play in the acceptance and integration of biosimi-
lars as relatively more affordable and sustainable 
biologic treatment options, with the potential to 
improve patients’ access to targeted therapy. The 
knowledge, attitude, and ability of APs to commu-
nicate and reassure patients and their colleagues 
about biosimilars will be influential. However, the 
integration of biosimilars into clinical practice 
will also need to be achieved against the backdrop 
of challenging external factors, including the need 
for prompt regulatory guidance (finalizing inter-
changeability guidance has taken several years), 
uncertainties about product launch timing fol-
lowing FDA approval (biosimilars to trastuzumab 

and bevacizumab [Avastin, Genentech] reference 
products were launched up to 2 years after FDA 
licensure), complex federal reimbursement and 
insurance issues, and misinformation campaigns 
promoting doubt about biosimilars (Cohen & Mc-
Cabe, 2020; Cottler et al., 2017; Mehr & Brook, 
2019; Wechsler, 2020). Key issues to consider in 
terms of streamlining reimbursement challenges 
will be addressing appropriate therapy for insur-
ance approval, ensuring the provision of correct 
Patient Assistance Programs, and providing trans-
parent communications to enable adaption and 
adoption of these therapies into practice to ensure 
patient care and prevent denials when payers have 
their own formulary.

CONCLUSIONS
Based on the potential for improvements in the af-
fordability of, and access to, biologics afforded by 
biosimilars, in addition to their comparable safety 
and efficacy to reference biologics, biosimilars 
warrant fair consideration by APs as a value-based 
treatment option for patients with cancer. 

The confidence APs have in the rigor of the 
regulatory pathway for the development, manu-
facture, scientific review, authorization, and mon-
itoring of biosimilars will be central to their com-
fort level when it comes to prescribing biosimilars 
and their management in patients who receive 
them. Patients with cancer receiving curative and/
or supportive-care therapies can benefit from up-
front and continued education about biosimilars. 
Patients’ acceptance of biosimilars as a safe and 
effective treatment will largely depend on how 
confidently the rationale for prescribing them is 
communicated, how streamlined the education 
they receive on biosimilars is, and ultimately how 
well they perceive their needs for receiving qual-
ity care are being met. l
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