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INNOVATIONS IN PHARMACY PRACTICE: CLINICAL PRACTICE

Biosimilar Drugs and the Hospital Formulary: 
A Canadian Experience
Jennifer Fenna, Kathy Watkins, and Micheal Guirguis

INTRODUCTION

Biologics, a class of large, complex drugs that are derived from
living organisms rather than chemical synthesis,1,2 represent

an emerging area of drug therapy. Biologic drugs are important
treatment options often used in chronic diseases and cancer. From
a health care system perspective, they are a major contributor 
to rising drug expenditures.3,4 However, as patents for branded
products expire, there is an opportunity to develop biosimilar
drugs in Canada.1,5 Biosimilars are highly similar versions of 
biologics already authorized for market,5 which are comparably
efficacious and safe, but potentially less expensive.6

As the market for biosimilars grows, their inclusion in 
hospital formularies can benefit the health care system and 
improve quality of care by increasing patients’ access to treatment
options and reducing expenditures.3 However, biosimilars have
class- and product-specific characteristics that differ from those
of traditional small-molecule drugs,7 and a formulary evaluation
to determine efficacy, safety, and cost-effectiveness requires 
additional considerations. Drugs and therapeutics committees
(DTCs) play a critical role in evaluating biosimilars and improving
their uptake in acute care. Ultimately, a DTC serves to establish
and maintain a formulary that best meets the needs of prescribers,
patients, and the health care organization.8

The purpose of this article is to describe one provincial health
authority’s practice in adding biosimilars to its acute care formu-
lary. A summary of the available literature on considerations when
adding biosimilars to formulary is provided. This information is
then applied to the experience of the authors’ health authority, to
identify the strengths and challenges of its formulary review and
decision process for biosimilar drugs. The article is intended 
to educate Canadian hospital pharmacists about formulary and
practice management tools and principles, as well as educational
strategies, to support the safe and effective use of biosimilars. 

BACKGROUND

Regulatory Pathway

In order to be marketed, a biosimilar must be demonstrated
to be sufficiently similar to the reference product, meaning there is
no clinically meaningful difference in safety, purity, or efficacy.1,9,10

In Canada, biosimilars are approved via an abbreviated pathway.
Using a totality-of-evidence approach, stepwise development 
begins with structural and functional studies and continues with
human clinical studies.2 Relative to the originator biologics,
biosimilars require fewer patients to be studied, and less clinical
data to support their efficacy and safety, but must have more 
analytical information (e.g., structure and function).11 Additionally,
biosimilars may be authorized for use for more than one indica-
tion (through extrapolation of therapeutic similarity from one 
indication to another), even if clinical studies have not been 
conducted for each indication.1

Formulary Tools and Biosimilars

Biosimilars are not the same as generic versions of a drug,2

in that they are highly similar to, but not exact copies of, the 
originator product.12 Traditional small-molecule generics can be
chemically synthesized and are identical with their respective 
reference products.12 In contrast, biologics are large proteins 
developed from living sources (e.g., bacteria), with manufacturing
steps that are numerous and complex.12 As such, there is potential
for differences among batches of the same biologic.1,11 Because
the manufacturing process for any biologic is proprietary, it is 
impossible for a competitor to replicate all aspects of it.1

The strong similarity between a biosimilar and its correspond -
ing biologic has implications for the types of formulary tools that
can be used for evaluation.12,13 The concepts of substitution, inter -
changeability, and switching must be understood in this regard
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(Table 1). Substitution is “the act of dispensing one product in
place of another.”1 Interchangeability occurs when one drug can
be substituted for another at the time of dispensing, with the 
substituted product being so like its originator that it is expected
to achieve the same clinical effect in any given patient.1,5,13 In
Canada, interchangeability decisions are made at the provincial/
territorial level1,13; there are also some differences in how provinces
define these concepts.5 Therapeutic interchange, also known as
therapeutic substitution,1,13 is a formulary management tool that
allows substitution of a different medication from the same class
of drugs with similar therapeutic efficacy and safety.1,12 Therapeut -
ic interchange is done at the pharmacy level and involves 
collaboration between the prescriber and the pharmacist.13,14

Therapeutic interchanges done by hospital pharmacists are based
on a medical directive from the organization’s DTC or from an
individual physician.1 This type of interchange differs from
switching to a biosimilar, which involves changing a specific 
patient’s medication after therapy with a biologic has already been
established for that patient.1 Decisions about switching are 
generally made by individual patients and their practitioners, on
a case-by-case basis.1,13 At this time, Canadian guidance does not
support the application to biosimilars of routine drug interchange
or substitution practices that are commonly used for generic
drugs.1,5,10

Evaluation of Biosimilars for Formulary Inclusion

Key elements of formulary review of biosimilars include 
evaluation of clinical parameters (indications, clinical data, 
immunogenicity), product characteristics (nomenclature, supply
management, packaging and labelling), and institutional consider -
ations (substitution, pharmacovigilance, costs and reimbursement,
patient and provider education, tracking and information system
implications).3 Griffith and others11 developed a checklist of 
considerations to be taken into account when evaluating biosimi -
lars for formulary inclusion. Although this checklist is based on
the US health system perspective, the process can be applied 
to Canadian settings to ensure that all important elements are
considered in formulary review of a biosimilar.

Little has been published on Canadian efforts in this area,
although experiences from other parts of the world show that 
uptake has not reached its full potential, and many barriers exist
to inclusion of biosimilars on formulary.11 Factors that limit the
uptake of biosimilar products include limited prescriber awareness,
lack of interchangeability between biosimilars and originator
products, a need for more pharmacovigilance data to supplement
clinical trial data, and differences in value-added elements such as
manufacturer support programs, which can lead to practical and
logistical issues.5,7 Health care systems and hospitals must 
proactively develop policies regarding the use of biosimilars.3

Further to the considerations of efficacy, safety, and cost-effectiveness
that are standard in formulary reviews, the evaluation of 

biosimilars should include consideration of clinical, product, and
institutional factors.3

Decision Framework

An understanding of the theoretical decision framework used
by prescribers when incorporating an innovation into practice 
can be helpful in understanding and improving the uptake of
biosimilars.15 Previous research has indicated that 5 key criteria
influence a clinician’s choice to implement an innovation: relative
advantage (the degree to which the innovation is perceived as
being better than its predecessor), compatibility (how consistent
the innovation is with the existing values, past experiences, and
needs of potential adopters), complexity (perception of difficulty
of use), trialability (ability to experiment with the innovation on
a limited basis before adoption), and observability (how observable
the results are to others).15 Meeting these adoption criteria could
positively influence the future success of biosimilars within an 
organization, and these criteria can also be used to evaluate an 
existing situation to determine steps needed for improvement.

DESCRIPTION OF THE PRACTICE

The DTC of the authors’ organization is a multidisciplinary
committee that makes decisions about medication listings in the
drug formulary, as well as policies and procedures related to 
formulary processes. Drug utilization evaluation and stewardship
pharmacists, who are part of the DTC, are responsible for 
conducting the formulary reviews. 

To prepare for the addition of biosimilar drugs to the acute
care formulary, steps were taken to educate pharmacy staff. This
staff education took the form of a “backgrounder” document, a
concise reference document designed to facilitate discussions 
between front-line pharmacy staff and the prescribers with whom
they work on drug-use issues within the organization. The 
biosimilars backgrounder provided information about the 
development of biosimilars in Canada and related concepts, and
discussed the non-interchangeability of biosimilars with reference
biologics. 

In 2016, the DTC decided that biosimilars listed on the
provincial benefit list (for ambulatory drugs) would be provided
to patients receiving care within the organization, for the purpose

Table 1. Comparison of Generic and Biosimilar Drugs
with Corresponding Brand

                                                Category; Comparison with Brand
Concept                                  Small-Molecule            Biosimilar
                                                      Generic
Bioequivalence                                   Yes                             No
Interchangeability                              Yes                             No
Therapeutic equivalence                    Yes                             Yes
Therapeutic substitution                    Yes                             Yes
Switching                                           Yes                             No
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of continuity of care. This decision took into consideration the
regulatory prohibition against interchanging a biosimilar with its
originator product and was intended to prevent any disruptions
in therapy for patients already stabilized on a branded product
before admission to hospital. Further decisions about each bio -
similar’s formulary status were then to be made through the usual
review process. 

To date, 3 biosimilar drugs have been added to the formulary,
each with different approaches and considerations, as detailed in
Table 2. All had undergone the Common Drug Review process,
a national approach to reviewing drugs newly approved in Canada
in order to make a recommendation on eligibility for public 
reimbursement,16 and were listed on the provincial drug 
benefit list before being considered for addition to the acute care
formulary.

Biosimilar 1

The first biosimilar was initially brought to market without
approval for the full breadth of indications given for the originator
brand. This situation arose from regulatory concerns about 
extrapolating data from one disease state to another because of
differences in disease mechanisms and the safety profile of the 
biologic in different diseases. The indications not originally 
approved were added later, on the basis of additional data and 
rationales addressing concerns about mechanisms of action. Upon
review of this biosimilar for formulary inclusion in the authors’
organization, the recommendation to the DTC and the subse-

quent decision by the DTC were that it be added with restrictions
aligning it with the originator biologic on the formulary and with
the criteria of the provincial drug benefit list for coverage. Stake-
holder feedback was gathered from relevant clinicians within the
organization. Through this process it was discovered that some
prescribers were hesitant to use the biosimilar product because of
questions about the regulatory process and a perceived lack of
transparency concerning the scientific rationale used for approval
of all indications through extrapolation. There was also uncer-
tainty about patients’ access to infusion clinics for administration
of the biologic. Although the brand had a well-established system
of supports for administration of doses to patients, it was unclear
how many administration sites the manufacturer of the biosimilar
had confirmed. 

Information about the formulary decision was disseminated
via an electronic newsletter circulated to clinical staff, supple-
mented with live presentations (through online conference). A
document of frequently asked questions (FAQs) was developed
and linked to the formulary record. Uptake of the biosimilar was
measured 6 months after its addition to the formulary. Results
showed limited use, with unequal utilization patterns in various
geographic areas of the province. Although the organization had
listed the biosimilar on equal footing with the originator product,
the added support services offered by the manufacturer of 
the originator brand made it difficult for the biosimilar to gain
uptake. The auditing process also uncovered limitations with data
capture in some pharmacy systems due to problems with drug
nomenclature. 

Table 2. Characteristics of 3 Biosimilars Introduced to a Health Authority’s Formulary

Drug                        Status of Drug            Prescriber         Interchangeability     Communication       Uptake Results            Unit Cost/
                                 in Acute Care              Feedback                     Data                                                                                     Volume of Use
                                    Formulary
Biosimilar 1          • Formulary with       • Concerns about                     No               • Live web                 • Limited uptake                 High/low
                           restrictions              extrapolation of                                         conference             after 6 months;                       
                           • Aligned with          indications                                                 sessions                  12-month audit                      
                           external drug         • Questions about                                       • FAQ document       planned                                  
                           benefit coverage     infusion clinics and                                    • Formulary               • Challenges with                      
                                                             patient support                                         newsletter               data retrieval                          
                                                             services                                                                                        because of drug
                                                                                                                                                                    naming in
                                                                                                                                                                    pharmacy systems
Biosimilar 2          • Formulary with       • Generally positive                  No               • Live web                 • Audits planned for           Medium/
                           restrictions              • Concerns about                                         conference and      6 and 12 months              medium
                           (biosimilar              use for sensitive                                         in-person sessions   • QI project in
                           positioned as          patient populations                                     (targeted                progress
                           product of choice)  • Improved comfort                                      discussions with     
                           • Listed on 2             if local data could                                      clinicians)
                           different                 confirm efficacy                                        • FAQ document
                           formularies on        and safety while                                        • Formulary 
                           basis of indication   transitioning to use                                   newsletter 
                           • Aligned with          of biosimilar 
                           external drug 
                           benefit coverage                                                                                                           
Biosimilar 3          • Open-listed             • Feedback not                        Yes               • Formulary               • Audits planned for           Low/high
                           • Aligned with          requested                                                  newsletter               6 and 12 months
                           external drug         
                           benefit coverage                                                                                                         
FAQ = frequently asked questions, QI = quality improvement.
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Biosimilar 2

The situation for the second biosimilar was more complex
because different indications had separate coverage sources, with
the drug being listed on both the provincial acute care formulary
and the formulary for a high-cost drug program. Additions to the
formulary for the high-cost drug program follow a separate
process for review and final decision. 

Relevant prescribers were consulted about the proposed 
status of the biosimilar on the acute care formulary and the 
formulary for the high-cost drug program. Clinicians were 
generally receptive to using the biosimilar product for one 
indication; however, they expressed concerns about sensitive 
patient populations (i.e., patients in critical condition), in which
no direct clinical studies had been done. There were also questions
about potentially increased adverse effects of the biosimilar relative
to the originator product, as reported in published studies. 
Prescribers noted that their confidence in using the biosimilar for
sensitive patient populations would increase if local data (from
within the organization) could be collected to assess efficacy and
safety. In response to this request, a future quality improvement
project was planned, with support from the drug utilization 
evaluation and stewardship pharmacist. 

With a desire for stronger uptake of biosimilars, the DTC
aimed to maximize use by positioning this biosimilar as the 
product of choice for the specified indications. This preference
was communicated directly to stakeholders, who were consulted
before broader communications to other clinical staff. An FAQ
document was also developed for reference purposes. To deter-
mine uptake, utilization audits are planned for 6 and 12 months
after implementation. 

Biosimilar 3 

Supporting information for the third biosimilar included
data from studies in which patients were switched from the 
originator product to the biosimilar, which provided a level of 
evidence not seen with the other 2 biosimilars. This third 
biosimilar was recommended by the Common Drug Review for
reimbursement with conditions, and was added to the provincial
drug benefit list as a regular benefit (“open listed”). Although the
DTC wanted to increase uptake of the biosimilar, it took a 
cautious approach with this formulary listing, because there had
been stakeholder disagreement with a previous DTC decision 
regarding the same class of drugs. With this biosimilar, the DTC
recommended that it be listed with unrestricted formulary status,
meaning that either the brand or the biosimilar product could be
used in new starts, as well as for continuing therapy. Because 
the listing was at parity with the originator brand already on 
formulary, a broad stakeholder survey was not conducted; the
same is often done for formulary decisions that represent line 
extensions (e.g., addition of new strengths of a drug that is already

listed on the formulary) or changes to product listings that do not
affect clinical practice. The decision was communicated to clinical
staff through the electronic newsletter and live presentations. 
Utilization audits are planned for 6 and 12 months after 
implementation to measure uptake of the biosimilar. 

EVALUATION OF THE PRACTICE 

In relation to the checklist proposed by Griffith and others,11

the organization’s process adequately addressed most considera-
tions for formulary review of biosimilars. The areas of greatest
challenge and focus were safety and efficacy, hospital and patient
considerations, and economic considerations. In general, clinicians
had some reservations about the available clinical data and 
questions about the sufficiency of data for the indications being
considered for formulary inclusion. These reservations and 
questions were not surprising, given that the regulatory pathway
and authorization of biosimilars for indications without support-
ing clinical studies represent a newer concept for prescribers. 

Product naming was also identified as an important issue to
be addressed. Having the ability to distinguish biosimilars from
the corresponding originator products at order entry, for utiliza-
tion reports, and for tracking of safety events (pharmacovigilance)
is essential. In February 2019 (after this article had been accepted
for publication), Health Canada issued formal guidance on how
current and future biosimilars should be named,17 based on results
from a joint public consultation conducted by Health Canada
and the Institute for Safe Medication Practices Canada on this
topic in 2018.18 In brief, Health Canada recommends that 
“biologic drugs, including biosimilars, will be identified by their
unique brand name and non-proprietary (common) name, 
without the addition of a product-specific suffix.”17

Although the organization faced some challenges with the
addition of biosimilars to the formulary, there were also positive
aspects. For example, a process was put into place regarding the
provision of biosimilars not yet added to formulary; such processes
have been noted to support the entry of biosimilars into 
practice.3 The process included stakeholder feedback through 
targeted engagement of specific clinical groups, helping to ensure
that key contacts were included in the discussion. Having active
and direct involvement of the appropriate clinicians has been
noted as an important component of formulary review of bio -
similars.7 Also, efforts to support the education of pharmacy and
clinical staff about DTC decisions were beneficial for disseminating
knowledge about the rationale for biosimilar decisions. 

A major consideration was non-interchangeability between
biosimilars and their corresponding biologics, and the recognition
that automatic interchange or substitution to another formulary
item is not supported for biosimilars. However, as studies continue
to evolve, with the inclusion of more trials with designs involving
multiple switches between a biosimilar and its reference product,
the immunogenicity effects of such practices will come to be better



149CJHP – Vol. 72, No. 2 – March–April 2019 JCPH – Vol. 72, no 2 – mars–avril 2019

This single copy is for your personal, non-commercial use only.
For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at publications@cshp.ca

understood.4 Additionally, monitoring patient outcomes for 
efficacy and adverse events will be essential to confirm the effects
of longer-term use of these agents.13 As learned during the 
formulary addition process, clinicians’ level of comfort with
biosimilar products may be improved by collecting local data to
confirm scientific data gathered in clinical trials of the biosimilar.

With respect to sustainability of the health care system,
biosimilars have significant potential to reduce the costs associated
with the biologics class of drugs.2,3,6,7 The cost savings associated
with using biosimilars were a factor in their listing on formulary,
but the overall impact for the organization is yet to be determined.
The biosimilar examples described in this article had list prices
ranging from 17% to 45% lower than the corresponding origi-
nator products. In the current economic climate, there is motiva-
tion to optimize drug expenditures and improve drug stewardship. 

IMPLICATIONS FOR PRACTICE 

As drug experts, hospital pharmacists are ideally positioned
to support the use of biosimilars.6 Pharmacist-led education 
initiatives can improve prescribers’ awareness of and comfort with
biosimilars3 by decreasing knowledge gaps and misconceptions.19

A strong knowledge base of biosimilar concepts is necessary, 
and educational strategies to ensure that pharmacists have the 
necessary competency to select and recommend biosimilars
should be in place early on. This requirement implies integration
of biosimilars into pharmacy curriculums,19 as well as into 
continuing education for pharmacists in practice.

Our observations indicate that the uptake of biosimilars often
begins in the acute care setting, as these agents may be started 
in hospital to stabilize a patient’s condition. As such, one vital 
consideration is alignment of the acute care formulary with public
drug plans to ensure continuity of therapy for patients when they
are moved from one care setting to another. Coordinating formulary
listings for biosimilars in acute care and in the ambulatory setting
will help to ensure that patients have timely access to these agents. 

Our organization’s experience can be examined using the 
theoretical framework of 5 criteria that influence a prescriber’s 
decision to adopt innovations.15 Initially, the relative advantage of
biosimilars was unclear. Compatibility was low, because of a lack
of previous experience with biosimilars, whereas complexity was
high, because the concepts surrounding biosimilars were new. The
trialability and observability of biosimilars were also low, because
the products could be used only after they had been added to the
formulary. Uncertainty about biosimilars and a pre-existing 
affinity for the reference products yielded low motivation for 
clinicians to change their prescribing behaviour.15 However, 
involving clinicians in the review process and addressing knowl-
edge gaps in the areas of clinical safety and efficacy were positive
steps providing extra support for change. 

The most salient issue was a lack of comfort and confidence
on the part of prescribers, mainly related to the regulatory 

approval process allowing extrapolation of data from one disease
condition to another. Some experts had the view that extrapola-
tion should be guided only by appropriate clinical trial evidence.
This uncertainty seemed to affect the acceptance of biosimilar 1
more than biosimilars 2 and 3. However, it was unclear whether
other factors, such as it being the first biosimilar evaluated and
the chronic nature of the disease state being treated, also 
contributed to slow and limited uptake. Biosimilar 2, which is
typically used for shorter treatment periods, seems to have been
better received. The approach with that biosimilar was structured
to facilitate collection of local data, which enabled trialability and
observability of the product’s effects in sensitive patient popula-
tions. Similar projects could be considered in the future, if capacity
exists, as this support helps to address the compatibility of 
prescriber behaviour with the use of biosimilars.

Finally, it was observed that the approach to formulary review
and inclusion may differ among various biosimilars, according to
certain product-specific factors. A tailored approach that takes
into account provincially based factors related to the sustainability,
quality, and supporting infrastructure available for biologics is 
necessary for their success.20 To improve the availability of bio -
similar drugs in the future, pharmacists and the DTC must apply
appropriate formulary tools for practice management.7
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