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ABSTRACT
Background: The option to switch patients to more cost-effective biosimilar insulins has been available since 2014, and the mar-
ket share for these medicines has been slowly increasing since then. This scoping review aimed to identify the current knowledge 
around stakeholder perception and experience of biosimilar insulin switches.
Methods: A systematic search strategy of the published literature was conducted using several bibliographic databases including 
PubMed, Web of Science and CINAHL Ultimate to identify relevant articles. A grey literature search and reference scouring were 
also employed. A thematic analysis of the literature was then conducted to identify and synthesize findings in a narrative format.
Results: The search identified a total of 184 records, with 20 deemed eligible for inclusion. These comprised research studies, re-
views, guidance and opinion pieces with several themes identified, including healthcare professional, patient and health service 
administrator perspectives. Healthcare professional concerns about switching established patients, as well as patient perceptions 
and experiences, were highlighted as key barriers to biosimilar insulin adoption, although patients expressing strong opinions 
against switching were in the minority. The established nature and proven efficacy of the reference products served as a barrier 
to patient acceptance. Financial considerations, especially in the context of publicly funded healthcare systems, and factors ex-
pected to facilitate biosimilar insulin switches were also identified as key themes.
Conclusion: There is considerable uncertainty about how stakeholders perceive biosimilar insulin switches, particularly man-
aged switch programmes. Almost no literature related to the experience of stakeholders who have already engaged in biosimilar 
insulin switching was identified. More research is needed to provide guidance on how healthcare systems can implement biosim-
ilar insulin switch programmes in a manner acceptable to healthcare professionals and patients.

1   |   Introduction

Ensuring the most cost-effective use of medicines is an im-
portant consideration for publicly funded healthcare systems. 
The relative expense of biological products and the availability 
of more cost-effective biosimilars provide an attractive oppor-
tunity for significant system-wide financial savings [1]. By in-
creasing the uptake of biosimilar insulins, significant monetary 

savings can be made with theoretically no deleterious effects on 
the glycaemic control of insulin-treated patients [2, 3].

A biosimilar medicine is a product that contains a highly 
similar version of a previously authorised biological product, 
usually referred to as the reference product (RP), and must 
undergo a stringent comparability exercise before licensing 
[4]. The guiding principle of biosimilar drug development is 
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to establish similarity with the RP in terms of physiochemi-
cal properties, biological activity and clinical profile as well 
as excluding any difference between the products [4]. Initial 
in vitro and in vivo studies are followed by clinical studies to 
demonstrate comparability in terms of pharmacokinetic and 
pharmacodynamic parameters as well as comparable clinical 
efficacy [5]. Biosimilar medicines should have the same posol-
ogy and route of administration as the RP and once licensed, it 
is assumed that all previously proven safety and efficacy data 
for the RP automatically apply to the biosimilar [3]. Table  1 
outlines the biosimilar insulins that are currently available in 
the United Kingdom (UK) as pre-filled pens and their price 
relative to the RP.

Guidance from regulators such as the UK Medicines and 
Healthcare Products Regulatory Agency (MHRA), European 
Medicines Agency (EMA) and United States (US) Food and 
Drug Administration (FDA) states that biosimilars are inter-
changeable with their RP and that healthcare professionals 
(HCPs) can expect to achieve the same therapeutic effect with 
either product [3, 6, 7]. Furthermore, the regulators state that 
biosimilars are interchangeable with other biosimilars of the 
same RP [3, 6, 7]. Numerous studies support this position on 
interchangeability, having demonstrated pharmacokinetic 
equivalence using single-dose euglycemic glucose clamp studies 
[8–10] as well as showing the comparative clinical efficacy and 
safety of biosimilar insulins when compared to their respective 
RPs [11–15].

Global regulators have taken differing stances on the switch-
ing and substitution of biosimilar insulins. In some territories 
such as the US, Canada and Australia, the practice of automatic 
substitution at the pharmacy level without prescriber input is 
permissible in certain circumstances under conditions set out 
by regulators [16]. This approach differs from other countries 
such as the UK and Japan, where switching between the RP and 
biosimilar must be prescriber-directed, and the practice of sub-
stitution at the pharmacy level is not permitted [3, 16]. In the 

European Union, individual member states are free to decide 
whether the process of switching from the RP to a biosimilar 
requires prescriber input [16].

Given the significant financial savings that can be realised by 
increasing the uptake of biosimilars, coupled with their theoret-
ical clinical equivalence, health service administrators (HSAs) 
have been keen to encourage their usage in preference to the 
RP [17]. In some countries, this has led to specific targets for 
biosimilar uptake in both treatment naïve and established pa-
tients [18, 19]. Assuming HCPs have confidence in the licens-
ing of these medicines, their decision to initiate new patients on 
more cost-effective biosimilar insulins does not substantially 
differ from the decision to use the RP, as these patients have not 
been previously stabilised on either product. However, advocat-
ing active switching of previously stabilised patients is entirely 
different, as these patients may have concerns about switching, 
particularly around a perceived lack of efficacy and safety [20]. 
Concerns such as a deficit of shared decision making, lack of 
choice and inadequate information have been highlighted by 
patient advocacy groups [21].

In addition to the concerns of patients and HCPs, there are fur-
ther considerations with insulin that do not necessarily apply to 
other biosimilar products, such as the delivery devices, which 
will differ between manufacturers even if the medicine con-
tained within is equivalent [22–24]. These differences in deliv-
ery devices can offer tangible benefits, with connected (or smart) 
pens able to interface with various diabetes software and allow 
patients to monitor the timing and dose of insulin in relation to 
food, exercise and blood glucose readings [22]. Such utilisation 
of technology is recognised as having the potential to improve 
patients' confidence and diabetes self-management, which may 
be adversely affected if switched to a biosimilar product that 
does not have this functionality [22, 23]. Additionally, several 
insulins are also available in higher strengths for those patients 
with large daily insulin requirements to reduce the number and 
volume of injections [24]. Devices designed to deliver half-units, 
primarily aimed at paediatric patients, and those that require a 
lower injection force are also available [25, 26]. These nuances in 
delivery devices are not necessarily applicable to the equivalent 
biosimilar, which adds an additional layer of complexity when 
switching patients.

Given the financial pressures faced by publicly funded health-
care systems, it is not surprising that some have undertaken 
mandatory biosimilar insulin switch programmes [19]. In the 
UK, freedom of information requests identified that at least 13 
regions had undertaken some form of biosimilar insulin switch 
programme with a further six planning to do so. Despite such 
switch programmes already occurring, there appear to be defi-
ciencies in the understanding of how HCPs, HSAs and patients 
view them, their willingness to participate or their experiences 
of them.

The aim of this scoping review was to systematically identify, 
map and summarise the existing literature on stakeholder per-
ceptions and experience of biosimilar insulin switches. Table 2 
outlines definitions of key terminology used as part of this scop-
ing review for the purpose of clarity, transparency, reproducibil-
ity, as well as boundary setting. The following research question 

TABLE 1    |    Current UK licensed insulin products with an available 
biosimilar and their relative costs expressed in British pence per unit.

Insulin lispro

Humalog KwikPena 1.96p/unitb

Admelog SoloStar 1.47p/unitb (25% price reduction)c

Insulin aspart

NovoRapid FlexPena 2.04p/unitb

Trurapi SoloStar 1.43p/unitb (30% price reduction)c

Insulin glargine

Lantus SoloStara 2.32p/unitb

Abasaglar KwikPen 2.35p/unitb (1% price increase)c

Semglee pre-filled pen 2.00p/unitb (14% price reduction)c

aReference product.
bUK National Health Service indicative prices of disposable pen devices as per 
the Dictionary of Medicines and Devices on 19/07/2025.
cPrice difference relative to the RP.
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was formulated: What are the perceptions and experiences of 
biosimilar insulin switches from the point of view of specialist 
and non-specialist HCPs, HSAs and patients?

2   |   Methods

This scoping review was performed in accordance with the 
Arksey and O'Malley methodological framework for scop-
ing reviews and reported in line with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) [27, 28]. The protocol was de-
veloped by the research team before commencing the review 
and is available upon request from the corresponding author.

2.1   |   Literature Search

Three bibliographic databases (PubMed, Web of Science and 
CINAHL Ultimate) were searched for relevant articles related 
to biosimilar insulin switches in May and June 2025 and again 
in November 2025. These databases were chosen due to their 
multidisciplinary focus on biomedicine and health fields and 
related disciplines, which were deemed relevant to this review. 
The database search strategy was developed by the research 
team using Boolean operators along with a combination of 
Medical Subject Headings (MeSH) and CINAHL subject head-
ings, along with keywords to increase the volume of literature 

identified. Table  3 outlines the search strategy for PubMed. A 
grey literature search for unpublished or more difficult-to-find 
literature was also conducted; specifically, the websites of med-
icines regulators and organisations responsible for healthcare 
strategy at a national or supranational level in the UK, Europe 
and North America (MHRA, EMA, FDA, US Department of 
Health and Human Services, National Institute for Health and 
Care Excellence, NHS England, NHS Scotland, NHS Wales, 
World Health Organisation, Health Canada) and patient advo-
cacy groups (The Patients Association and Diabetes UK) were 
searched. These searches were supplemented by scanning the 
reference lists of the included literature to identify any further 
articles.

2.2   |   Eligibility Criteria

Articles were included in this scoping review if they were (1) 
published in full text; (2) published in English; (3) published 
from January 2014 onwards as this date corresponds with the 
launch of the first biosimilar insulin; and (4) referred to the per-
ceptions or experiences of biosimilar insulin switches of either 
HCPs, HSAs or patients. Quantitative, qualitative and mixed 
method research studies were included, as were reviews, opin-
ion pieces and guidance or best practice documents. There were 
no restrictions on country of origin, patient characteristics or 
healthcare setting. Articles were excluded if they were (1) not 
available in English and in full text; (2) did not include a focus 

TABLE 2    |    Definitions of terminology.

Terminology Definition for the purpose of the review

Acceptance The degree to which stakeholders (as defined in this table) perceive 
switching to a biosimilar insulin as appropriate, suitable or agreeable

Biosimilar A product that contains a highly similar version of a previously 
authorised biological product and licensed as such by the regulators

Experience Response of a stakeholder (as defined in this table) to a 
direct encounter with a biosimilar insulin switch event

Healthcare professional (HCP) An individual working in the provision of health services 
who is currently or has previously been involved in the care of 

patients with diabetes in any capacity, whether as an individual 
practitioner or employee of a health institution or programme

Health service administrator (HSA) An individual or body responsible for the organisation, 
administration or financing of healthcare services at any level

Interchangeability The principle of switching patients from the reference product to a 
biosimilar (or vice versa) and achieving the same therapeutic effect

Patient An individual of any age with insulin treated diabetes

Perception Interpretation, understanding or belief of a stakeholder (as 
defined in this table) to the principle of switching patients 

from a reference product to a biosimilar insulin

Stakeholder Any healthcare professional, health service 
administrator or patient (as defined in this table)

Substitution The practice of switching a patient from a reference product 
or a biosimilar to another biosimilar of the same drug 

at pharmacy level without input from a prescriber
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on insulin as opposed to other biological products; (3) did not ex-
amine biosimilar insulin switches; and (4) did not consider HCP, 
HSA or patient perspectives or experiences.

2.3   |   Study Selection and Data Extraction

Retrieved articles were stored using Microsoft Excel, and dupli-
cate records were removed, as were any that were not written in 
English or where the full text was not available. Given the small 
number of records identified, the full text of all the remaining 
records was retrieved and screened by two members of the re-
search team independently to identify those for inclusion. Any 
disagreements on eligibility were discussed between the review-
ers before evaluation by a third member of the team if necessary. 
All records deemed eligible for inclusion were then imported 
into Mendeley Reference Manager, as well as NVivo software. 
The lead researcher then extracted article characteristics in-
cluding the year of publication, country of origin, article type, 
aim and stakeholders into a data extraction tool. Any content 

deemed relevant to the review was highlighted using the inbuilt 
functionality within NVivo software.

2.4   |   Data Analysis

Once identified, the relevant content was discussed within the 
research team to identify and agree on key themes to which the 
content was then coded. This allowed for a narrative synthesis 
to be performed by the research team, which was presented in a 
narrative format.

3   |   Results

The systematic search of bibliographic databases produced 
184 records, with the searches of other sources identifying an 
additional 51 records. After retrieval and screening, a total of 
20 records were included in the review (Figure 1) [16, 29–47]. 
These comprised research studies (n = 8), guidance (n = 3), opin-
ion pieces (n = 1) and reviews (n = 8), which are summarised in 
Table 4.

3.1   |   HCP Perspectives and Experience 
of Switching

Four of the research studies found that awareness of the princi-
ples of biosimilars amongst HCPs was high, particularly in rela-
tion to their understanding that biosimilars are copies of another 
biological medicine (the RP) [32, 33, 36, 37]. These studies also 
found that pharmacists demonstrated the highest level of aware-
ness, although a lack of training on biosimilars limited their 
confidence in leading discussions with patients [32, 36]. Despite 
the high level of awareness across professions, 67% of surveyed 
HCPs lacked practical experience of switching patients, poten-
tially impacting negatively on patient acceptance [36, 43]. A 
study critiquing prescribing practice found that diabetologists 
were less frequent prescribers of biosimilars, with biosimilar in-
sulin glargine representing only 9% of utilisation, compared to 
gastroenterologists and rheumatologists' utilisation of biosimi-
lar infliximab, which was 67% and 39%, respectively [37].

The level of concern expressed by HCPs varied across research 
studies, with one finding that amongst diabetologists, 25% ex-
pressed major concerns in relation to safety and 32% in relation 
to efficacy when initiating new patients on biosimilars [37]. 
Another study found similar levels of major concern amongst 
doctors (safety 14%, efficacy 22%) and pharmacists (safety 19%, 
efficacy 16%), but concern amongst nurses was higher (safety 
42%, efficacy 54%) [32]. When asked about switching patients, 
levels of concern amongst the HCPs increased, reaching as high 
as 63% for nurses when asked about efficacy, but were lower for 
doctors (safety 28%, efficacy 34%) and pharmacists (safety 38%, 
efficacy 50%) [32, 37]. Concerns amongst diabetologists about 
both initiating and switching were significantly higher than that 
expressed by other specialities, specifically gastroenterology, 
where fewer than 10% expressed major concerns [37].

Although only a minority of HCPs surveyed (32%) believed 
that there was insufficient data to support switching, both 

TABLE 3    |    Search strategy for PubMed.

Search Search terms Results

1 ((“Biosimilar 
Pharmaceuticals”[Mesh]) 

AND “Insulin”[Mesh]) AND 
“Drug Substitution”[Mesh]

4

2 ((“Biosimilar 
Pharmaceuticals”[Mesh]) AND 
“Insulin”[Mesh]) AND “Patient 

Acceptance of Health Care”[Mesh]

2

3 ((“Biosimilar 
Pharmaceuticals”[Mesh]) 

AND “Insulin”[Mesh]) AND 
“Patient Satisfaction”[Mesh]

0

4 ((“Biosimilar 
Pharmaceuticals”[Mesh]) 

AND “Insulin”[Mesh]) AND 
“Health Personnel”[Mesh]

0

5 ((“Biosimilar 
Pharmaceuticals”[Mesh]) AND 
“Insulin”[Mesh]) AND “Health 
Services Administration”[Mesh]

18

6 ((biosimilar[All Fields]) 
AND (insulin[All Fields])) 
AND (switch[All Fields])

32

7 ((biosimilar[All Fields]) AND 
(insulin[All Fields])) AND 

(acceptance[All Fields])

17

8 ((biosimilar[All Fields]) AND 
(insulin[All Fields])) AND 

(experience[All Fields])

14

9 ((biosimilar[All Fields]) AND 
(insulin[All Fields])) AND 

(perception[All Fields])

4
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research studies and opinion pieces found that questions about 
the interchangeability of biosimilar insulins were highlighted 
as having the potential to impede widespread use [34, 36]. The 
lack of long-term safety data and potential for the development 
of unexpected side effects were cited in both research studies 
and reviews as barriers to prescribing, as was the perception 
that biosimilars are less clinically tested [33, 35, 36, 40]. The 
narrow therapeutic index of insulin was also raised in reviews 
as a potential issue, especially given the hypoglycaemic risk 
[35, 44]. Another review suggested that a lack of knowledge 
around the specifics of biosimilar regulatory approval may 
have impeded prescribing [40].

Some organisational guidance recommended against switch-
ing established patients to a biosimilar, especially when gly-
caemic control was satisfactory, as mandated switches may not 
fully consider the needs of individual patients with diabetes 
[31, 43, 46]. Qualitative studies have offered support for this, 
with respondents stating that patient opinion would prevent 
them from switching and that patients should have the right 
to refuse an automatic switch [33, 47]. Despite this, there was 
concern among some HCPs that they were under organisational 
pressure to use biosimilars [33].

One research study highlighted questions from patients about 
efficacy, safety, immunogenicity, similarity and interchangeabil-
ity, as well as the method of administration, as key challenges to 
dispensing biosimilars [36]. Almost all (95%) of pharmacists ex-
pressed a desire for further training [36]. Some HCPs also high-
lighted the challenge of stocking multiple biosimilar versions of 
the same medicine [40].

A number of research studies and reviews highlighted that HCPs 
considered the switching of biosimilars without the intervention 
of the prescriber, a process known as substitution, to be a highly 
contested point and that a prescriber should be fully aware of any 
changes in case of issues with safety or response [29, 33, 36, 45]. It 
was also highlighted that this approach could result in multiple 
switches between biosimilars, an area where there was a paucity 
of data, and potentially reduce levels of patient trust [16, 33]. The 
challenge of linking adverse events to one particular product fol-
lowing repeated switches was also emphasised, as was the need 
for additional data to determine interchangeability [35, 36, 44]. In 
addition to pharmacy-led substitution, some HCPs also expressed 
disagreement with the idea of generalist prescribers switching 
patients, believing that any switch requires review and ongoing 
supervision by specialists [31, 36]. One review concluded that the 
practice of substitution was perceived by some HCPs as an in-
fringement upon their decision-making power [40].

The switching of devices was highlighted in both reviews 
and guidance as having implications for HCPs in terms of the 
workload associated with training and monitoring, especially 
given that devices differ [29, 31]. Additionally, there were con-
cerns that patient acceptance and compliance were highly de-
pendent on the delivery device [35, 47]. Both UK and Belgian 
studies found that HCPs perceived that biosimilar switching 
would have a negative impact on departmental resources 
[33, 36].

Overall, although awareness was high, HCPs expressed some 
concerns related to biosimilar insulins, particularly around 
switching existing patients and the potential for negative 

FIGURE 1    |    PRISMA flow diagram.
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outcomes related to the change in medicine or device. There was 
also skepticism around pharmacy-level substitution. Several 
barriers, including training, workload, differences in delivery 
devices, and a lack of long-term data, also appeared to be lim-
iting uptake among diabetologists. No literature was identified 
regarding the experiences of HCPs who had participated in bio-
similar insulin switches or how experiences or perceptions dif-
fered between professions.

3.2   |   Patient Perspectives and Experience 
of Switching

Only three research studies considering patient perceptions 
from the US, Canada and Japan were identified [39, 41, 42]. The 
single research study from the US examining patient perspec-
tives about a theoretical future switch to a biosimilar insulin 
found that only 5% of those with type 1 diabetes indicated that 
they would definitely not use a biosimilar, with a further 15% 
stating that they would be unlikely to use one [39]. This was 
slightly higher than in those patients with type 2 diabetes (4% 
and 11%, respectively) [39]. The majority of those asked were ei-
ther indifferent or positive about the potential of switching to a 
biosimilar insulin, overall, with 66% of those asked expressing 
positive viewpoints about the idea [39].

Reasons for not wanting to switch to a biosimilar insulin in-
cluded a perception of brand quality, satisfaction with current 
therapy, substantial differences in research and investment be-
tween the RP and biosimilar, and the proven track record of the 
RP [39]. Previous negative experiences with generic switching 
were also a barrier to patient acceptance [39].

Patients raised concerns related to comparative effectiveness 
between biosimilar insulins and their RP, specifically whether 
it would be as effective as their current therapy [35, 39]. Other 
concerns highlighted included issues such as absorption rate, 
storage requirements, stock availability and the oversight of the 
manufacturing process [39]. Reviews also highlighted that the 
potential for side effects and changes in delivery devices were 
also discouraging for patients, with many asking specifically 
about the availability of pen devices [29, 35, 40].

In countries where patients were required to cover some or all of 
the cost of their medicines, such as the US, price was seen as the 
biggest factor in increasing uptake, especially for those who pay 
out of pocket, but was less of an issue for those where their insur-
ance covered all or most of the costs [39, 45]. Studies found that 
financial incentives had a large impact on acceptance, although 
some patients associated the lower cost of biosimilars with re-
duced quality [39, 41]. One review suggested that the availability 
and affordability of biosimilar insulins could increase adher-
ence to treatment [16].

A single Japanese study of patients who had experienced a 
switch from reference to biosimilar insulin glargine found that 
there was overall no change in treatment satisfaction, efficacy 
or adverse events [42]. A further research study from Canada 
examining the impact of a mandatory non-medical switch to bi-
osimilar insulin glargine found that only 2.8% of patients subse-
quently switched back to the RP [41].A
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Overall, although there was limited data related to patient per-
ceptions or experiences, what was available did suggest that 
patients were broadly supportive of the principle of biosimilar 
insulin switches.

3.3   |   HSA Perspectives and Experience 
of Switching

Guidance for HSAs was more focused on the administrative as-
pect of biosimilar insulin switching. Selecting a particular bio-
similar, especially when several were available, and the question 
of whether to also utilise the RP was a concern of HSAs [30]. The 
need to be certain about the regulatory status of the biosimilar 
was also raised [30].

Both reviews and guidance concluded that HSAs require a clear 
organisational plan for switching as well as guidelines, inclusion 
and exclusion criteria, a plan for education of HCPs and patients 
especially in the event of device changes, and how to handle cer-
tain vulnerable subpopulations [16, 30, 43]. The importance of 
safe transition of care and concerns over negative impressions 
from prescribers leading to a nocebo effect were also raised [30].

Additionally, guidance highlighted concerns over the legal re-
sponsibilities of switching patients, resulting in some organisa-
tions favouring a shared decision-making and informed consent 
process for switching [30].

One study assessing changes in healthcare resource usage fol-
lowing mandatory switching of patients to biosimilar insulin 
glargine found no evidence of an increase in patient demand for 
healthcare resources [41].

3.4   |   Financial Considerations When Switching to 
Biosimilar Insulins

In countries where governments played a more active role in price 
regulation, such as the UK, HCPs were sensitive to the need for 
financial savings and felt that cost was the dominant consideration 
when prescribing biosimilars, but that a minor price difference be-
tween products would act as a disincentive [30, 33, 37, 38]. One UK 
study found that hospital-based HCPs were reluctant to switch pa-
tients due to the relatively short time spent with these patients and 
a perceived lack of budgetary benefit, stating that any switching 
should be done in the community as they are the financial benefi-
ceries [33]. In a community care setting, HCPs again expressed the 
need for financial incentives to stimulate prescribing, particularly 
increased staffing to manage biosimilar implementation [38].

In countries where patients covered some or all of the cost of their 
medicines, such as the USA and Canada, because of the high cost 
of biologics and pressure from payors, reviews concluded that 
HCPs may be forced to switch to using less expensive options 
[29, 30, 43]. Despite the lower cost of biosimilars, some HCPs were 
concerned that savings would not be fully passed onto the patients 
with insurance providers being the primary beneficiary [40].

In addition to the financial incentives, a UK study concluded 
that HCPs felt that biosimilars were important to stimulate 

competition between manufacturers, which would lead to 
downward pressure on prices [37].

3.5   |   Factors Expected to Facilitate Switching

The most frequently cited factors in research studies and re-
views across several countries related to evidence base and ed-
ucation. HCPs cited robust scientific data and post-marketing 
pharmacovigilance studies as the most important influence on 
increasing uptake, as well as support from national policy and 
professional bodies, other healthcare providers, local policies 
and structured initiatives to increase usage [32, 33, 36, 37, 40, 44]. 
Compelling evidence from interchangeability studies and con-
fidence in the regulators' evaluation processes were also desir-
able, as was ensuring that the biosimilar had been clinically 
tested for the same indications [34–36]. Compelling real-world 
evidence was also deemed to have a significant positive effect on 
uptake [34, 35, 40, 45]. Clear guidance on practicalities such as 
dosing was also mentioned [30]. Educational initiatives aimed at 
HCPs to improve prescribing confidence alongside those aimed 
at patients were cited in both reviews and guidance as important 
to increase usage of biosimilars [30, 34, 40, 45]. The authors of 
one study concluded that incorporating teaching on biosimilars 
into undergraduate degree courses could serve to increase up-
take and support for switching programmes [36].

Some reviews and guidance stated that seeking informed con-
sent, providing positive framing and reassurance, as well as in-
cluding patient advocates on decision-making committees, were 
all positive factors [16, 30]. Authors of both a research study 
and review concluded that providing the option for patients to 
switch back to the RP might increase uptake by improving HCP 
engagement [33, 40].

Similarity in delivery devices between manufacturers was per-
ceived to be a positive, and some HCPs believed that poor glycae-
mic control provided a good opportunity to discuss switching as 
part of management [29–31, 33].

Regarding financial savings, clear information on whether this 
would be reinvested locally was mentioned as a key facilitator in 
two UK research studies [32, 37]. Given that switching patients re-
quires effort, reimbursement for this work was highlighted as an 
important factor in one Canadian review [43]. In areas where pa-
tients covered the cost of some or all of their treatment, the authors 
of one review concluded that prescriber decisions may be based on 
the patient's ability to pay, making switching more common [16].

It was suggested in both a research study and an opinion piece 
that allowing substitution at the pharmacy level could simplify 
and streamline the process of switching patients [34, 36].

4   |   Discussion

This scoping review achieved the stated aim of systematically 
identifying, mapping and summarising the existing literature 
on stakeholder perceptions and experience of biosimilar insu-
lin switches and is the first to do so. The need for greater un-
derstanding has become more important given the increased 
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likelihood of managed switch programmes becoming com-
monplace as a means for healthcare systems to make financial 
savings [48].

The very limited available literature on the perspectives of HCPs 
identified that most involved in the care of patients with diabetes 
were willing to both initiate biosimilars in insulin naïve patients 
as well as switch existing patients, although concerns were un-
derstandably higher with respect to switching [32, 33, 37]. There 
was no data regarding how opinions differed between different 
professions.

One finding was that some of the perceived barriers to the 
prescribing of biosimilars included the lack of long-term 
safety data and clinical testing when compared to the RP 
[33, 35, 36, 40]. Although a legitimate concern, this does not 
align with the guidance from regulators that all previously 
proven safety and efficacy data for the RP automatically apply 
to the biosimilar, meaning that, by default, biosimilars have 
the same level of safety and efficacy data as the RP [3, 6, 7]. 
This would suggest either a lack of understanding of the prin-
ciples of biosimilar drug development or skepticism of the li-
censing process.

Although the literature identified that few HCPs believe that 
there is insufficient data to support switching, the actual or per-
ceived lack of real-world data is potentially hindering the uptake 
of biosimilar insulins, and the existence of such evidence was 
highlighted as a factor influencing prescribing [34–36, 40, 45]. 
The licensing of biosimilar insulins requires robust evidence 
of similarity in terms of pharmacokinetic profile, efficacy and 
safety [3]. Despite this, concerns that glycated haemoglobin 
alone may be a poor indicator of clinical efficacy and fail to cap-
ture the impact of blood glucose variations on patients' quality 
of life have the potential to reduce trust, especially given that the 
licensing of biosimilar insulins is heavily dependent on this one 
marker of efficacy [49, 50].

When compared to other specialties such as gastroenterology, 
diabetologists appear to have a lower level of acceptance of bio-
similar switches [37]. The reasons for this are unclear and may 
be due to their level of experience, the setting in which these 
medicines are used (i.e., infusions of biologics in a managed 
hospital setting vs. self-administration in the community), or 
the magnitude of potential financial savings [51]. Diabetologists 
may also be more reluctant to switch patients out of concerns 
related to adverse effects such as severe hypoglycaemia or loss 
of efficacy, which can be difficult to manage in the ambulatory 
care setting. Differences in delivery device functionality may 
lead to HCPs favouring certain manufacturers' products and 
reluctance to recommend a biosimilar that lacks such func-
tionality. This is an important consideration given the tangible 
benefits some devices offer, such as the ability to interface with 
diabetes software, deliver half units or reduce the number of 
injections required [22–24]. Additional considerations around 
paediatric patients' willingness to move to an unfamiliar prod-
uct or the ability of vulnerable patient groups to safely transi-
tion to a new device may also be impairing biosimilar insulin 
switches and have not been adequately researched. The clinical 
implications of lower acceptance of biosimilar switching among 
diabetologists are unclear but have the potential to reduce access 

to more affordable alternative insulins in some jurisdictions, as 
well as limiting competition between manufacturers.

All the studies examining HCP perceptions were entirely theo-
retical, with no literature detailing involvement or experience of 
switching patients either individually or as part of a managed 
switch programme.

This scoping review identified a paucity of information regard-
ing patient perspectives of switching to biosimilar insulins. The 
single study identified that focused specifically on patient per-
spectives was conducted in the USA in 2014, and although it 
showed generally high levels of acceptance about the prospect 
of switching to a biosimilar insulin, it is questionable how appli-
cable this is to patients in countries with publicly funded health-
care systems [39]. A financial incentive exists for patients to 
switch to a more cost-effective product when they are partly or 
fully responsible for covering the cost, and unsurprisingly, those 
patients whose costs were mostly or fully covered by insurance 
were less keen on switching [39].

Unlike HCP perceptions, there was some real-world evidence in 
relation to patients' lived experience of switching, but the amount 
of literature was limited [41, 42]. One study that did investigate 
patient satisfaction before and after a biosimilar insulin switch 
found that patients were generally happy with the process [42]. 
The data regarding patients switching back to the RP from a 
biosimilar was also sparse, with only one study identified [41]. 
Although the study did find that the numbers of patients who 
reverted to the RP following a mandated switch to a biosimilar 
were low, the patient cohort had a strong financial incentive to 
remain on the biosimilar as their insurance provider had ceased 
to cover the RP, again raising questions over how applicable this 
finding is for countries with publicly funded healthcare systems. 
None of the studies explored patient perspectives in publicly 
funded healthcare systems where the cost of the medicine is not 
a direct patient concern.

HSAs concerns centred around the administrative aspect of the 
process, specifically legal responsibilities, the selection of bio-
similars for the formulary and the need for clear guidance and 
processes to manage switches, as this is something that would 
fall within their remit [30]. The general lack of evidence in sup-
port of managed switch programmes has the potential to reduce 
their efficacy, as they are unlikely to be able to demonstrate a 
strong evidence base in support of their methodology, and HCPs 
may be reluctant to switch patients, thwarting its success [30]. 
Additionally, given the high-risk nature of insulin and the nu-
ances of insulin delivery already discussed, without robust evi-
dence to inform the development of such programmes, there is a 
greater risk of unintended adverse outcomes for patients.

The literature highlighted the need for at least part of any finan-
cial gains to be realised by the teams responsible for switching 
patients as recognition for the work undertaken [33, 38]. The use 
of financial incentives and gain sharing has been shown to in-
crease biosimilar uptake in other specialities [52].

Strong support from guideline developers and professional 
bodies was also highlighted as a key driver for increasing 
uptake, which was expected given the influence of such 
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organisations over practice [32, 33, 36, 37, 40]. Although some 
national guideline developers did endorse biosimilar insulin 
switches, they highlighted the need for discussions with indi-
vidual patients in line with the principles of shared decision 
making, which falls considerably short of endorsement of any 
managed switch programme [53, 54]. The position of some pa-
tient advocacy groups is that patients should not be switched 
‘without good clinical reason’ which could create some con-
flict with those responsible for funding healthcare [46, 55, 56]. 
It may therefore be time to consider updating guidance to 
more expressly support the managed switching of patients to 
more cost-effective biosimilars.

Another consideration was that in the future, as more biosimilar 
insulins come to market, it may not be practical for organisa-
tions to manage repeated switches from both a workload and pa-
tient acceptance point of view. One alternative would be to adopt 
the approach of those regulators that allow substitution at the 
pharmacy level without the need for any direct input from a pre-
scriber, but questions about HCP, patient and HSA perspectives 
must be answered before any such departure from established 
clinical practice [16].

In conclusion, there is considerable uncertainty about how 
HCPs, HSAs and patients perceive or have experienced bi-
osimilar insulin switches, particularly managed switch 
programmes. There is also uncertainty on how opinions, ex-
periences or perceptions differ between HCPs who specialise 
in diabetes and those who do not. Issues such as perceived or 
actual workload, clinician confidence and patient acceptance, 
particularly when being asked to swap from the RP on which 
they have previously been stabilised onto a biosimilar, do not 
appear to have been adequately researched. The lack of qual-
itative studies exploring patient experiences represents a sig-
nificant limitation for informing policy decisions. A summary 
of the key topics discussed and how they might be addressed 
is available in Table 5.

The primary limitation of this scoping review was the very 
small amount of research that has been conducted in relation 
to biosimilar insulin switches, especially from the perspec-
tive of patients. The literature identified was mostly limited to 
higher-income countries, limiting the applicability of the re-
view's findings to low and middle-income jurisdictions. Some 
of the literature dates from 2014 to 2018 when biosimilar insulin 
adoption was in its infancy, and it is possible that stakeholder 
perceptions may have evolved since then. Additionally, some of 
the literature identified did not focus specifically on biosimilar 
insulin switches and often included other biosimilar products. 
As a scoping review with a diverse mix of article types, a criti-
cal appraisal of the evidence was not undertaken, which limited 
the ability of the authors to assess the reliability of the evidence. 
However, given the small amount of available literature and the 
robust literature search, it is likely that all or most of the relevant 
published articles were identified.

High quality, context-specific research is urgently needed to 
answer questions about stakeholder experience of biosimilar 
insulin switches and support healthcare systems to effectively 
balance the needs of individual patients with diabetes and the 
need to make financial efficiencies. T
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