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Background: Biosimilars can improve patient access to biological medicines. Although biosimilars have been shown to
be equally effective and safe, some patients remain reluctant to transition to biosimilars. Pharmacists may support pa-
tients changing to biosimilars and are often at the frontline for dealing with queries and concerns, but their confidence
and readiness for this role are unclear.
Objective: This study examines pharmacists' confidence in explaining biosimilars to patients and explores the informa-
tion they would provide in response to common queries.
Methods: Practicing community, hospital, and primary care pharmacists (N = 142) in New Zealand completed an
Internet-based survey on their experience and familiarity with bio-originators and biosimilars, attitudes and concerns
towards biosimilars, confidence in explaining key concepts, and responses to common queries. A hierarchical linear
regression was conducted to examine possible factors associated with confidence in explaining biosimilars, and a con-
tent synthesis was conducted to examine responses to common patient queries.
Results: Pharmacists were most confident in explaining how biosimilars are administered, their efficacy, and cost-
saving, and least confident in describing manufacturing and testing. Respondents who had more positive attitudes
(B = 1.64, p < .001) and more familiarity with biosimilars (B = 27.15, p < .001) were more confident in educating
patients. Pharmacists' main concerns about biosimilars included reduced efficacy, safety, and a lack of knowledge
and acceptance. Responses to common queries were diverse but further highlighted several gaps in knowledge.
Gaps included being unable to define biosimilars, provide information on side effects, and believing that biosimilars
undergo the same testing process as bio-originators. Pharmacists wanted resources (written and Internet-based) to im-
prove their knowledge and ability to educate patients.
Conclusions: Pharmacists reported a lack of knowledge and confidence in explainingmanufacturing processes and test-
ing of biosimilars. Additional resources are needed to support their practice and may help improve patient and com-
panion acceptance of biosimilars.
1. Introduction

Biosimilars have the potential to improve access to biological therapies
for patients with chronic immune-mediated inflammatory diseases. These
drugs are manufactured following patent expiry and are highly similar to
a reference drug (bio-originator) that has previously gained regulatory
approval.1,2 The introduction of biosimilars can, therefore, induce price
competition among biologics. This enables funders to choose themost com-
petitive biological medicine, leading to cost savings for the healthcare sys-
tem and the ability for more patients to access biological treatment. The
successful uptake of biosimilars partially relies on patient acceptance. Effec-
tive patient-provider communication is important to build familiarity with
biosimilars and transfer confidence to patients that the biosimilar has a
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comparable safety and efficacy profile.3–5 Researchers have agreed that a
multidisciplinary approach to educating patients is needed, as patients
often seek information from numerous sources.6–8 Therefore, it is essential
that all sources provide homogenous information.6,9 Healthcare providers,
such as physicians, specialist nurses, and pharmacists, should be prepared
to educate patients collaboratively to improve acceptance.10

To date, the literature has primarily focused on exploring communica-
tion strategies in physicians, with some research starting to explore the
role of other healthcare providers, such as nurse-led education.11–13 Phar-
macists also play an important role in supporting physicians and educating
patients, as the trusted experts on medicines.14 Pharmacists may provide
education on a variety of topics, including how biosimilars differ from the
bio-originator, manufacturing and testing processes, injection techniques,
h Sciences, University of Auckland, Auckland, New Zealand.
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and possible side effects. However, some pharmacists have reported lacking
knowledge and feeling uncomfortable with changing patients to
biosimilars.14–18 A recent survey with Belgian community pharmacists
demonstrated a unanimous need for information about biologics.19 Of con-
cern, 36% felt insufficiently trained to dispense and guide patients with
biosimilars, and 25% felt insufficiently trained to answer questions. Evi-
dently, it is important to identify pharmacists who may be less confident
and require additional training. More research is also needed to assess hos-
pital, community, and primary care pharmacists' confidence and readiness
to educate patients, particularly as their experiences and knowledge differ
across settings.20

Pharmacists are well placed to support educational attempts; however,
a lack of knowledge can also escalate biosimilar hesitancy. In one study,
two patients who had agreed to transition (primary acceptance rate of
92%) did not begin SB4 treatment (etanercept biosimilar) due to receiving
negative and contradictory information from their regular pharmacist.9

These patients had received positive information on biosimilars from
their physician and written information previously used to improve accep-
tance of generic medicines. Unsatisfactory communication can also induce
concerns and negative expectations about new treatments, leading to inten-
tional non-adherence and increased side effect reporting.21–23 However,
emphasizing the similarities between the brands or discussing approval
processes may improve perceptions about safety and efficacy.24,25 Under-
standing how pharmacists specifically explain biosimilars to patients can
help guide future educational attempts, as some information, such as
cost-saving, may support negative beliefs about quality.26

Biosimilars have been relatively slow to penetrate the New Zealand
pharmaceutical market, considering the first biosimilar Nivestim (for
filgrastim) gained approval in 2012.27 There are currently only eight
biosimilars funded in New Zealand that require prescribers to seek special
authority approval.28 Pharmacists in New Zealand provide education and
dispense some biosimilars, including Omnitrope (somatropin), Binocrit
(epoetin alfa), and Riximyo (rituximab – in hospitals only). In New
Zealand, the government agency known as Pharmac (Pharmaceutical Man-
agement Agency) is responsible for deciding which pharmaceuticals are
publicly funded. As part of this process, Pharmac negotiates conditions of
access and the price with drug companies while encouraging competition
between suppliers.29 In November 2021, Pharmac announced a funding
change for adalimumab, which would require most patients to begin
transitioning from bio-originator Humira to the biosimilar Amgevita in
March 2022.30 Given the importance of patient-provider communication
to improve biosimilar hesitancy and the upcoming transition to Amgevita,
this study examines community, hospital, and primary care pharmacists'
confidence in explaining biosimilars. It also determines their concerns
about biosimilars, the information pharmacists would provide in response
to commonqueries, andwhich characteristics are associatedwith their con-
fidence in explaining biosimilars.

2. Methods

2.1. Study design

This study was a cross-sectional survey completed over the Internet by a
national sample of practicing hospital, community, and primary care phar-
macists in New Zealand. Ethics approval was obtained from the Auckland
Health Research Ethics Committee (AH23564). The study was performed
in accordance with the ethical standards of the Declaration of Helsinki.
All participants provided informed consent. Data collection began on
10th February 2022 and ended on 15th May 2022.

2.2. Participants and procedure

Participants were practicing pharmacists based in New Zealand, work-
ing either full (≥30 h per week) or part-time (≤29 h per week) in a hospi-
tal, community, or primary care setting at the time of data collection.
2

Pharmacists had to be fluent in the English language and able to complete
the survey over the Internet to participate.

The survey was designed by two health psychology researchers who
have previously researched patient acceptance of biosimilars. Consultation
on the survey and study design was sought from two representatives from
the Pharmaceutical Management Agency (Pharmac), one of whom was an
experienced pharmacist. The survey was pilot tested by three postgraduate
researchers independent of the study. Pharmacists were recruited through
newsletter and email communications by Pharmac, social media, and
email notices by relevant organizations. In 2021, there were 4062 practic-
ing pharmacists in New Zealand, of which most were based in Auckland
(1471), Canterbury (518), or Wellington (465).31 Based on the data re-
ceived from the annual practicing certificates application period, most
pharmacists (78%) worked in the community. Additionally, 14% worked
in the hospital, and 2% worked in either a general practice or primary
health organization. Relevant organizations included the national Pharma-
ceutical Society of New Zealand, which represents approximately 3700
pharmacists and pharmacy technicians through advocacy, education, and
advisory services. The study was also shared by a national newspaper for
pharmacists (Pharmacy Today), an educational website (He Ako Hiringa),
local pharmacy groups and a national primary care network.

Interested participants followed a hyperlink to Qualtrics to access a par-
ticipant information sheet and completed two questions assessing their eli-
gibility (e.g., if currently practicing in New Zealand and working full or
part-time). After providing informed consent, participants completed one
brief (10 to 15 min) anonymous questionnaire assessing their demographic
characteristics, familiarity with and attitudes towards biosimilars, and con-
fidence in their ability to answer questions. Open-ended questions were
used to assess concerns about biosimilars and gather the different informa-
tion pharmacists would provide in response to patient questions. The sur-
vey is available as supplementary information. Upon completing the
questionnaire, participants could enter the draw to win a pharmacy staff
morning tea for their workplace. Findings were disseminated to interested
participants upon study completion, alongwith various reputable resources
on biosimilars and educating patients.

2.3. Measures

2.3.1. Background information
Participant characteristics included age, ethnicity, gender, educational

attainment, years working as a pharmacist, work setting, employment sta-
tus, and other countries pharmacists have worked in. The background in-
formation was captured last due to the nature of the study (i.e., assessing
gaps in knowledge). This ensured that pharmacists could participate with-
out the need to provide personal information.

2.3.2. Familiarity
Participants rated their familiarity with bio-originators and biosimilars

on a 4-point scale (“very familiar, I have complete understanding” to “I
have never heard of them”) that have been previously used.32 Two items
assessed their experiencewithworkingwith bio-originators and biosimilars
on 4-point scales ranging from “a lot of experience” to “no experience.” Ex-
perience with dispensing bio-originators and biosimilars was assessed with
two items with three response choices (Yes, No, or Not Applicable). Partic-
ipants also reported how often they dispense bio-originators and
biosimilars and their confidence in dispensing them on an 11-point Likert
scale (0 = not at all to 10 = extremely).

2.3.3. Attitudes towards biosimilars
Participants completed seven itemswith five response options (strongly

agree to strongly disagree) to assess their perceptions towards biosimilars.
Items assessed perceptions of effectiveness, safety, side effects, quality of
themanufacturing process, interchangeability, pharmacist-led substitution,
and transitioning patients to save costs. Items were adapted from a study
that measured physicians' perceptions towards biosimilars.32 Higher scores
indicated more positive perceptions.
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2.3.4. Explaining key concepts
Two items with three response options (Yes, No, or Not Applicable) were

used to assess whether pharmacists have previously answered patients'
questions about bio-originators and biosimilars. Participants also reported
the average number of times they provide education on bio-originators and
biosimilars per week. Nine 11-point Likert scales ranging from 0 (not at all
confident) to 10 (extremely confident) were used to assess confidence in
providing education in the following domains: safety, side effects, efficacy,
manufacturing process, regulatory approval processes, drug administration,
the process of immune modulation, cost-savings, and testing of biosimilars.
Items include, “how confident do you feel answering patients' questions
about the efficacy of biosimilars?” Higher scores indicated more confidence.
These domains were identified using previous research that explores patients'
and companions' questions about biosimilars and information needs.24,33

2.3.5. Responses to common questions
Four open-ended questions were used to assess how pharmacists would

respond to common questions about biosimilars. Participants were briefly
informed about the brand change from Humira to Amjevita (biosimilar
adalimumab) and asked to imagine that they were answering patients'
questions about changing. Questions included explaining what a biosimilar
is and if there are any differences to the reference drug, queries about effi-
cacy and safety/side effects, and the reason for the transition (i.e., benefits
of taking biosimilars). For example, one question asked, “will the biosimilar
work the same as my current drug?” The development of these questions
was informed by a systematic literature review, which identified common
information about biosimilars provided in communication strategies
globally.26 An additional four open-ended questions were used to assess
pharmacists' concerns about biosimilars in general, the information they
perceive important for patients and companions to know, and which re-
sources or information would help them provide better education.

2.4. Analysis

Data were checked for parametric assumptions before being analyzed
in IBM SPSS Statistics (v.27). A significance level of p < .05 was
Fig. 1. Study flow.
Note. The data available for analysis differs from the number who agreed to participate
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maintained for all analyses, and bootstrapping or non-parametric tests
were used when necessary. Participant characteristics, and confidence
in explaining biosimilars are presented using descriptive statistics. Atti-
tudes towards biosimilars and confidence in explaining biosimilars
were individually totaled to create sum scores. An analysis of variance
(ANOVA) with a Bonferroni correction was conducted to examine differ-
ences in confidence in explaining key concepts between pharmacists
working in the hospital, community, and primary care setting. A two-
step hierarchical linear regression was conducted to examine possible
factors associated with confidence in explaining biosimilars. Demo-
graphics (gender, age (coded 0 = ≤30 and 31–40 and 1 = 41+), edu-
cational attainment, and years working) were added in the first step.
Attitudes towards biosimilars, and familiarity with biosimilars and bio-
originators (dummy coded ‘familiar’/‘very familiar’ = 1 and ‘had
heard of them but could not define’/’had not heard of them’ =
0) added in the second. Data pertaining to the open-ended questions
were downloaded from Qualtrics and exported to Excel for analysis.
The data were analyzed using an inductive content synthesis approach,
whereby the content of the data informed the findings (rather than a
pre-existing framework). Each open-ended question was analyzed inde-
pendently, with the researchers first applying codes that described the
key concepts within the content. They then determined how many
times each concept had been reported and identified supporting quotes.
One researcher coded all the data, with a second researcher indepen-
dently double coding a subset (27%) of the data. Inter-coder reliability
was calculated to assess the agreement rate. The results are presented
in the form of descriptions, supporting quotes, and frequencies.

3. Results

Responses were received from 142 pharmacists, of which 74 also pro-
vided complete demographic information (Fig. 1). The sample constituted
3.5% of eligible pharmacists in New Zealand when considering the practic-
ing pharmacist workforce.31 These pharmacists were primarily female
(70%) and worked in the community (64%) (Table 1). Of the wider sample
(N = 142), 25% of pharmacists were ‘very familiar’ with bio-originators,
due to dropout during the survey or incomplete responses.



Fig. 2. Common concerns that pharmacists reported about biosimilars (n = 100).

Table 2
Pharmacists' confidence in explaining key concepts.

Confidence Community Hospital Primary
Care

Full
Sample

(n = 47) (n = 16) (n = 11) (n = 129)

Safety 6.0 (2.6) 7.3 (2.3) 7.2 (2.2) 6.3 (2.4)
Side effects 6.1 (2.3) 6.8 (2.1) 6.9 (2.1) 6.0 (2.3)
Efficacy 5.9 (2.4) 7.2 (2.3) 7.3 (2.1) 6.4 (2.4)
Manufacturing 4.2 (2.8) 5.9 (2.7) 5.3 (2.6) 4.6 (2.7)
Regulatory and approval 6.1 (2.9) 6.6 (2.8) 6.3 (2.8) 5.7 (2.9)
Drug administration 6.6 (3.1) 7.3 (2.5) 7.3 (2.2) 6.6 (2.9)
Process of immune modulation 5.8 (2.8) 6.1 (2.2) 6.5 (2.4) 5.7 (2.6)
Cost-saving 5.8 (2.8)⁎ 7.8 (2.4)⁎ 7.0 (2.5) 6.4 (2.8)
Testing 4.8 (3.0) 5.4 (2.8) 6.5 (3.7) 4.9 (2.9)
Total score 51.3 (21.6) 60.4 (16.5) 60.1 (18.4) 52.6 (19.9)

⁎ Denotes significant difference (p < .05). Values are mean (SD).

Table 1
Demographic characteristics of the sample.

Community Hospital Primary Care All Settings

(n = 47) (n = 16) (n = 11) (n = 74)

Age category
<30 18 (38) 6 (38) 1 (9) 25 (34)
31–40 10 (21) 4 (25) 3 (27) 17 (23)
41–50 6 (13) 2 (13) 4 (36) 12 (16)
51–60 8 (17) 4 (25) 2 (18) 14 (19)
61–65+ 5 (11) – 1 (9) 6 (8)

Gender
Male 17 (36) 4 (25) 1 (9) 22 (30)
Female 30 (64) 12 (75) 10 (91) 52 (70)

Ethnicity
NZ European 29 (62) 11 (69) 8 (73) 48 (65)
Other 9 (19) 4 (25) 3 (27) 16 (22)
Chinese 4 (9) 1 (6) – 5 (7)
Indian 5 (11) – – 5 (7)

Education
Undergraduate 40 (85) 4 (25) 3 (27) 47 (64)
Postgraduate 7 (15) 12 (75) 8 (73) 27 (37)

Employment status
Part-time (≤29 h) 1 (2) 4 (25) 4 (36) 9 (12)
Full-time (≥30 h) 46 (98) 12 (75) 7 (64) 65 (88)
Years Working, mean (SD) 16.3 (14.4) 16.3 (12.2) 23.3 (9.7) 17.4 (13.4)

Worked overseas
UK 6 (50) 4 (50) 6 (75) 16 (57)
Other 3 (25) – 1 (13) 4 (14)
Australia and UK – 2 (25) 1 (13) 3 (11)
Southern Africa 2 (17) 1 (13) – 3 (11)
Australia 1 (8) 1 (13) – 2 (7)

Note. NZ = New Zealand; UK = United Kingdom. n = 28 reported working over-
seas and answered this question. Values are counts (%) unless otherwise noted.
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most (66%) had a basic understanding, and only 9% could not define or had
not heard of them. Most (82%) also had a lot or some experience with bio-
originators, with 93% having previously dispensed bio-originators. On av-
erage, bio-originators were dispensed 8.7 (SD = 12.9) times a week. For
biosimilars, only 11% of pharmacists were ‘very familiar,’ 70% had a
basic understanding, and 19% could not define or had not heard of them.
Over half had a lot or some experience with biosimilars (66%), with 80%
having previously dispensed biosimilars. On average, biosimilars were dis-
pensed 4.8 (SD = 11.7) times a week. Pharmacists were more confident
dispensing bio-originators than biosimilars (mean = 7.6, SD= 1.9 versus
mean = 6.8, SD = 2.2).

3.1. Concerns about biosimilars

Of the pharmacists who responded (n = 100), most were concerned
about reduced efficacy (44%) (e.g., loss of disease control) and safety
(26%), including side effects and risk for adverse reactions (immunogeni-
city) (Fig. 2). Some (17%) had concerns about their lack of knowledge,
particularly when educating patients and providing support during the
transition. Similarly, 16% had concerns about patients and providers not
accepting the change. This included anticipating resistance due to cost
driving the transition and the originator being life-changing.

3.2. Confidence in educating patients

Around half (n=72, 51%) of the sample (n=142) reported previously
answering patients' questions about bio-originators. From those who
responded (n = 54), pharmacists educated patients on bio-originators on
average 1.8 (SD = 2.8, range 0.2–20) times a week. A smaller group had
answered questions about biosimilars (n = 60, 42%). From those who
responded (n=46), pharmacists educated patients on biosimilars on aver-
age 1.7 (SD=1.6, range 0.5–10) times aweek. Pharmacistsweremost con-
fident in explaining the process of administering biosimilars, the cost-
4

saving potential of biosimilars, and efficacy (Table 2). The least confidence
was reported in relation to explaining the manufacturing process and test-
ing (e.g., non-clinical assessments and clinical trials).

A hierarchical multiple linear regression was conducted to identify
whether pharmacist characteristics are associated with more confidence
in educating patients on biosimilars. The first model with pharmacist
demographics was non-significant (F(4, 67) = 1.40, p = .24, R2 = 0.08).
Only educational attainment was a significant predictor, with pharmacists
who had completed a postgraduate study (e.g., Masters or Ph.D.) reporting
more confidence than those without a postgraduate degree (B = 9.32,
p = .030). Years working, age and gender were not significant (all p's >
0.05). The fully adjusted model was significant (F(7, 64) = 9.00, p <
.001, R2 = 0.50). Having more positive attitudes towards biosimilars
(B = 1.64, p < .001) and being more familiar with biosimilars (B =
27.15, p <.001) were significantly associated with more confidence. Years
working, educational attainment, gender, age, and experiencewith answer-
ing questions about biosimilars were not significant (all p's > 0.05).

3.3. Educating patients and companions about biosimilars

Pharmacists responded to various open-ended questions assessing the
information they would provide in response to common queries from pa-
tients and their companions and resources that theymay require to support
their practice. When coding the open-ended data, the two coders reached a
raw agreement rate of 87.7%. For those who responded (n = 102), most



Table 4
Information pharmacists would provide when asked to describe the benefits of
taking biosimilars (n = 75).

Benefit N (%) Example quotes

Cost-savings 66 (88) It means that Pharmac has some savings and can
allocate extra costs to other medicines that may be
newer or more effective for other conditions and
other cancers to increase access to medicines for
other patients.

Access to medication 50 (67) Changing to this medication will mean more patients
can access this treatment.

Improved drug
administration

7 (9) In the case of Amgevita, unlike Humira, it is
citrate-free, so we expect it to be more comfortable
to inject.

Simplified
administrative
processes

3 (4) It will also mean that you no longer have to harass
your Dr. for renewing the Special Authority as
frequently and having to wait for renewal.
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reported that safety information (e.g., side effects) (67%) and outcomes in
relation to disease control (60%) were the most important for patients and
their companions to know. Practical information, including the process of
administering biosimilars, using the new device, storage, and disposal,
were also important (38%), alongwith the biosimilar's mechanismof action
(14%). Pharmacists (15%) also noted that companions should be advised to
monitor patients by watching for disease destabilization or adverse drug
reactions.

3.3.1. Defining biosimilars
Pharmacists were asked to define a biosimilar and whether there are

any differences to the bio-originator (Table 3). Of those who responded
(n = 72), some emphasized that the biosimilar was the same (22%) or
similar (31%) to the bio-originator. A small group (6%) acknowledged
not having enough knowledge. Pharmacists provided reassurance that the
biosimilar has the same or similar effects (47%), active ingredients
(35%), safety and side effects (19%), andmechanismof action (17%).How-
ever, some (42%) noted the change in brand, discussed the manufacturing
process (28%), or stated that the device might not look identical (11%).
Two pharmacists (3%) provided an analogy, with one stating, “Think the
same OLED TV with same functions, but one is made by Panasonic and the
other Samsung.”

3.3.2. Benefits of biosimilars
Of the pharmacists who reported the benefits of biosimilars (n = 75),

the majority (88%) mentioned that cost-savings could be enabled for
Pharmac and the healthcare system, with no changes to efficacy and safety
(Table 4). This was expected to improve access to biosimilars and other/
newmedications (67%). Some (9%) mentioned improved drug administra-
tion as the new device could be easier to use and less painful as it has a
citrate-free buffer. A minority (4%) also explained that administrative pro-
cesses would be simplified for doctors, given that there would be no need
for as frequent special authority renewals.

3.3.3. Efficacy
Pharmacists were asked to respond to a question on whether the

biosimilar would work the same. Of the pharmacists who responded (n =
70), most (80%) would reassure patients that the biosimilar works in the
sameway as the bio-originator. A small group reported theywere uncertain
(11%), the biosimilar would work in a similar way (7%), and one (1%)
stated the biosimilar might work better. Some pharmacists also reported in-
formation about the biosimilar's extensive testing (24%) or warned about
possible side effects (e.g., immune reactions) (6%). Some respondents
asked patients to monitor for new responses and requested they contact
them if concerned (11%).

3.3.4. Safety
Seventy pharmacists responded to the question about experiencing new

side effects and biosimilar testing and clinical trials. Over half (60%) stated
that the biosimilar's side effects would be the same or similar to the bio-
originator. Smaller groups also stated that there would be new side effects
Table 3
The information that pharmacists would provide when asked to define biosimilars
(n = 72).

Content N (%) Example quotes

Same effects 34 (47) It has been produced to have very similar effects.
Different
brand

30 (42) Amgevita is a biosimilar, which is essentially another brand
of your Humira.

Ingredients 25 (35) The active ingredient is the same.
Manufacturing 20 (28) They are not exactly same, because the original medicine is

naturally sourced, it is very big and complex, which makes
it hard to copy exactly.

Safety (side
effects)

14 (19) Will likely have the same side effects.

Action 12 (17) It does the same job in the same way.
Look and feel 8 (11) Change in presentation (e.g., the device, colors).
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(14%), all patients respond differently (13%), or they were unsure (6%).
While most pharmacists provided reassurance that biosimilars had been
tested before use (70%), some incorrectly stated the tests conducted were
the same for bio-originators and biosimilars (19%). Other common informa-
tion included that biosimilars had gained regulatory approval (21%), who to
contact if side effects occurred (19%), and to monitor for side effects (10%).

3.4. Resources

Pharmacists reported which resources or information would help them
better provide education on biosimilars. Of those who responded (n=92),
most (82%) wanted written documents such as brochures, booklets, infor-
mation sheets, or pamphlets to help them educate patients and their com-
panions (Fig. 3). Documents were suggested to provide basic, jargon-free
information about biosimilars, a comparison of both brands, and responses
to common questions. Other resources included websites (27%) and brief
videos (10%) for pharmacists and patients (e.g., demonstrating drug ad-
ministration). Pharmacists also wanted a demo device to show patients
(4%) and to refer patients to other support, including Patient Support Pro-
grams from the manufacturer (4%). Lastly, some (3%) wanted pharmacist-
specific training, such as webinars. Pharmacists (26%) wanted information
from reputable sources, including Pharmac, Medsafe, Best Practice Advo-
cacy Centre New Zealand (BPAC), New Zealand Formulary (NZF), Health
Navigator, or MIMS.

4. Discussion

Pharmacists play an essential role in educating patients and their com-
panions about biosimilars. In the present study, pharmacists had less expe-
rience and knowledge with biosimilars than bio-originators. While
Fig. 3. Resources pharmacists want to improve their knowledge and ability to
educate patients (n = 92).
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common concerns included reduced efficacy and safety, somewereworried
about their lack of knowledge and patients and providers resisting the
brand change. Pharmacists were most confident in explaining the process
of administering biosimilars, cost-savings, and efficacy. The lowest confi-
dence was in relation to the manufacturing processes and testing. Pharma-
cists who were confident in explaining key concepts were more familiar
with and had more positive attitudes towards biosimilars. Varying confi-
dence and levels of knowledge were also identified in how pharmacists
would explain key concepts. Pharmacists reported wanting more resources
from reputable sources to educate themselves and patients, including writ-
ten (e.g., pamphlets, information sheets) and web-based resources.

Results from this study are consistent with previous research demon-
strating that pharmacists globally require continued education on
biosimilars.14,17–20,34 However, the findings also contribute to the existing
literature by demonstrating which resources pharmacists prefer to support
their practice. As evident in our sample, pharmacists were generally less fa-
miliar with biosimilars, lacked knowledge about development and
manufacturing processes, and some did not feel sufficiently trained to coun-
sel patients.14,19,20,35 Similar findings are evident among prescribers,
including in New Zealand, where medical specialists have expressed uncer-
tainty about biosimilar quality and manufacturing processes.32,36 A lack of
knowledge and uncertainty may unintentionally convey low confidence in
the biosimilar to patients but can also negatively influence prescribing
behaviors.19 Findings also build on existing research by demonstrating
that various characteristics (familiarity and positive perceptions) are associ-
ated with more confidence in communicating key concepts. It is likely that
pharmacists with more knowledge about biosimilars hold more positive
perceptions and are, therefore, more confident in providing education.37

Similarly, more experiences with biosimilars, such as those who regularly
educate patients, are likely to translate to more confidence. These findings
should be considered when developing future biosimilar transitioning
programs, as a lack of knowledge and confidence can unintentionally
promotemisinformation and disparagement about biosimilars and increase
patient hesitancy.7,10

Responses to the open-ended questions illustrated variance in how
pharmacists would explain key concepts to patients. While some pharma-
cists focused on providing reassurance on comparable safety and efficacy,
other responses confirmed gaps in knowledge or common misunderstand-
ings. For example, some incorrectly stated that the biosimilar was the
same as the bio-originator (rather than similar), may work better, and the
tests conducted were the same as for the bio-originator. Incomplete and in-
correct information should be countered by the provision of additional ed-
ucation that is easily assessable.7 Some pharmacists also noted the
importance of patients monitoring for adverse effects and indicated that
companions should be advised on which side effects to look for. This infor-
mation may unintentionally increase negative expectations and awareness
of new symptoms.23 Ultimately, symptom reporting may be exacerbated,
and non-specific symptoms may be misattributed to the new drug.38

The study findings have important clinical implications. It is evident
that pharmacists would benefit from more resources and guidance in edu-
cating patients and their companions on biosimilars. This is particularly im-
portant as a high portion of pharmacists had already dispensed and
answered questions about biosimilars, but a large group also lacked famil-
iarity or could not define them. Educating pharmacists is important as
some patients transitioning to Amgevita in the United Kingdom reported
dissatisfaction with the information, and this was associated with more
side effects, difficulty in using the new device, and negative perceptions
about symptom control.39 The results also pose an important question of
where the responsibility falls to ensure pharmacists are sufficiently
informed. A coordinated approach to sharing information is essential
before a medicine brand changes to ensure pharmacists and other
healthcare providers obtain up-to-date and balanced information on
newly funded pharmaceuticals. However, the responsibility of sharing
information about biosimilars should not be restricted to healthcare
providers (e.g., physicians, nurses, and pharmacists). Instead, regula-
tory and pharmaceutical funding agencies, professional medical
6

organizations, patient advocacy associations, and formal educational
institutions (including continued professional development) should also
play a role in upskilling providers. Nonetheless, pharmacists also have
some degree of individual responsibility to identify and seek to fill their
gaps in knowledge.

This study had several strengths, including the high intercoder reliabil-
ity. Open-ended questions demonstrated how pharmacists would explain
key concepts about biosimilars while further highlighting gaps in knowl-
edge and attitudes towards biosimilars beyond self-report items. The data
were also collected before and during the early months of the transition
to Amgevita. During these stages, pharmacists were still largely inexperi-
enced with Amgevita, but it allowed them to identify their information
needs. An evaluation study is needed following the completion of the
transition to Amgevita to identify areas for improvement.

A key limitation was the modest sample, which may not have been rep-
resentative and limited the reliability of the hierarchical regression. The
low response was likely due to the increased workload from the COVID-
19 pandemic, as pharmacists were required to administer COVID-19 tests
and vaccinations. This may also explain the high dropout rate throughout
the survey, as the questionnaire was relatively short. While an effort was
made to distribute the survey to all pharmacists in New Zealand, it is also
not possible to identify the exact reach of the survey, such as how many
saw the social media posts or read the email. This would be useful for future
research to identify effective recruitment methods and ensure a representa-
tive sample. A lack of general knowledge and experience with biosimilars
may have impacted the response rate, as those without much knowledge
might have elected not to participate. However, it was not possible to con-
tinue collecting data, as pharmacists would have gained more experience
during further stages of the transition to Amgevita. Further, not all partici-
pants reported their demographic information, possibly due to the nature of
the topic. More research, especially with larger samples, is needed follow-
ing the transition to Amgevita to identify whether pharmacists still require
additional training. A focus is also needed on the development and assess-
ment of educational initiatives.

The present study is the first to specifically explore pharmacists' confi-
dence in educating patients and their companions on biosimilars, with pre-
vious research primarily focusing on identifying gaps in knowledge.
Findings demonstrate that pharmacists have concerns about their lack of
knowledge, along with reductions in efficacy and safety. Pharmacists are
least confident in explaining the testing and manufacturing of biosimilars,
and the most confident in explaining how biosimilars are administered,
their efficacy, and cost-saving. Those who were more familiar with
biosimilars and had positive attitudes weremore confident in educating pa-
tients. Pharmacists provided varying explanations about biosimilars, but re-
sponses also demonstrated gaps in understanding. Pharmacists would
benefit from additional resources to support their practice. Resources
should include written and web-based information developed by reputable
sources covering the testing of biosimilars and manufacturing processes.
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