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ABSTRACT
Purpose Biosimilars are a cost-effective alternative to biologics that could improve patients’ access to expensive biological medicines.
Currently, there are little data on doctors’ perceptions of biosimilars and in what situations they are comfortable prescribing biosimilars.
In this study, we investigated medical specialists’ perceptions of biosimilars and the factors associated with the acceptance of biosimilars.
Methods A national sample of 110 of 327 medical specialists working in the areas of rheumatology, dermatology, gastroenterology, on-
cology and haematology completed an online questionnaire examining attitudes towards prescribing biosimilars, indication extrapolation and
switching patients to a biosimilar.
Results Most specialists held positive views of biosimilars, with between 54 and 74% confident in the safety, efficacy, manufacturing and
pharmacovigilance of biosimilars. Seventy-one percent of specialists agreed that they would prescribe biosimilars for all or some conditions
meeting relevant clinical criteria. Specialists were less confident about indication extrapolation and switching patients from an existing bio-
logic. Acceptance of biosimilars was significantly associated with a lower perceived time to explain a biosimilar to a patient and lower num-
ber of weekly patient appointments. The most common situations that they would not prescribe a biosimilar was where there was a lack of
clinical data supporting efficacy (32%), or evidence of adverse effects (17%).
Conclusions Medical specialists held generally positive attitudes towards biosimilars but were less confident in indication extrapolation
and switching patients from a biologic. Providing clinicians with guidance on how to explain biosimilars to patients and written patient ma-
terial may help overcome some of the barriers to the use of biosimilars. Copyright © 2017 John Wiley & Sons, Ltd.
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INTRODUCTION

Biosimilars are non-identical copies of current bio-
logic medicines that are able to enter the market fol-
lowing the expiry of existing patents on biologics.
Prior to approval, biosimilars are required to meet
strict guidelines that ensure they are sufficiently com-
parable to their reference biologic in terms of quality,
safety and efficacy. With approximately $81 billion
worth of biologics coming off patent by 2020, there
are significant opportunities for biosimilars to make
up a larger proportion of the therapeutic market. As
health funders look to make biologics available to a

wider range and number of patients, biosimilars offer
an attractive cost-effective option. However, in order
for this to be achieved, medical specialists need to be
comfortable in prescribing biosimilars as alternatives
to biologic medicines.
A number of issues have been highlighted with

biosimilars that may impact on their acceptance by
medical specialists and hamper their adoption into
routine clinical practice.2 The first is the switching
of patients from a reference biologic to a biosimilar,
which has different requirements for evidence in dif-
ferent jurisdictions. While the FDA requires evidence
of the effects on efficacy and safety when switching
between biologic and biosimilar, for other regulatory
bodies, such as European Medicines Agency, this is
not required in order to classify a biosimilar as
interchangeable.3,4
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A related issue is indication extrapolation, which
refers to the approval of a medicine to treat indica-
tions that have not been specifically tested in clinical
trials. In the case of biosimilars, this is based on the
extrapolation of clinical efficacy and safety data from
the reference biologic. Indication extrapolation has
been endorsed in both Europe and in the United
States on a case-by-case basis, as long as the mech-
anism of action is the same and there is appropriate
justification,5,6 but concerns have been raised about
the appropriateness of indication extrapolation for
certain diseases.7

Previous work on generic medicines has
highlighted the fact that a significant proportion of
doctors and pharmacists have negative perceptions
of generic medicines. 8 Surprisingly, there has been
very little research on attitudes of medical specialists
to biosimilars. The National Comprehensive Cancer
Network administered a small survey regarding
biosimilars to health professionals working in the
area of oncology. 9 The industry lobby group, Alli-
ance for Safe Biologic Medicines, also conducted a
web-based survey of European prescribers, but this
was limited to examining knowledge of biosimilars,
attitudes towards substitution and issues related to
biosimilar naming.10

As medical specialists will have a key role in pre-
scribing biosimilars, it is important to understand
their perceptions of this class of medicine and their
attitudes towards switching and indication extrapola-
tion. In this study, we investigated the perceptions of
medical specialists working in specialties where
biologics are currently prescribed. We assessed their
attitudes towards the efficacy, safety and manufactur-
ing of biosimilars, as well as the factors associated
with positive attitudes towards prescribing
biosimilars. We also assessed specialists’ attitudes to-
wards prescribing biosimilars, indication extrapola-
tion and switching patients from a biologic to a
biosimilar and in what circumstances specialists
would be reluctant to prescribe biosimilars.

METHODS

Sample

Participants were recruited from their respective
New Zealand (NZ) medical specialist society. In total,
327 specialists were contacted by email and invited
to complete the questionnaire. The specialists
approached included 62 dermatologists, 71 rheumatol-
ogists, 50 oncologists, 87 gastroenterologists and
57 haematologists. Responses were received from
110 specialists (34%).

Measures

Information was gathered in an online questionnaire
provided in an email link from one of the
co-investigators in that specialist’s area. Two reminder
emails were sent to potential participants one and two
weeks after the initial email.

Background information

Data were gathered in the questionnaire on age,
number of years working as a doctor, average number
of patient appointments per week and type of practice
(public, private or mixed). Participants also rated their
familiarity with biosimilars on a 4-point scale (“very
familiar” to “I have never heard of them”).

Perceptions of biosimilars

To measure perceptions of biosimilars, participants
were asked four questions with a similar format: “If a
biosimilar was funded in NZ in your area of practice,
how confident would you be in the efficacy of that
biosimilar?” Identical questions assessed safety,
manufacturing and pharmacovigilance. Participants
responded on 5-point Likert scale from “very confi-
dent” to “not at all confident”. To assess attitudes to-
ward prescribing biosimilars, we asked specialists to
respond to the following question: “I will prescribe
biosimilars to new patients meeting the relevant clini-
cal criteria” on a 5-point Likert scale from “For all
clinical conditions” to “For no clinical conditions”.
This was followed by an open-ended question asking
specialists “In what clinical situations would you not
prescribe biosimilars?”

Confidence in indication extrapolation

This was assessed by the following question:
“Biologics can be tested and approved for multiple in-
dications (conditions). A biosimilar may also be ap-
proved for all of those indications but only tested in
one. If a biosimilar was funded in New Zealand in
your area of practice, how confident would you be
about the use of indication extrapolation?” Participants
responded on 5-point Likert scale from “very confi-
dent” to “not at all confident”. As a follow-up ques-
tion, participants with lower confidence (undecided,
not very, not at all) were asked about the main reason
for their lack of confidence regarding extrapolation.
The response options were as follows: I would only
feel confident to prescribe a biosimilar for a condition
if there was a high quality clinical trial in that condi-
tion; The pharmacokinetic properties are likely to be
different in different conditions; The molecular
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mechanism is likely to be different in different condi-
tions and The safety profile is likely to be different in
different conditions. Participants could endorse any
statements that applied.

Switching

Confidence in switching patients to a biosimilar was
assessed by the following question: If a biosimilar
was funded in NZ in your area of practice, how confi-
dent would you be in switching a patient from a bio-
logic to a biosimilar? Participants responded on 5-
point Likert scale from “very confident” to “not at all
confident”. Participants with lower confidence (unde-
cided, not very, not at all) were asked about the main
reason for their lack of confidence regarding switching
patients to a biosimilar. The response options were as
follows: Not convinced that there is enough clinical
data in this area; There is a significant risk that the
biosimilar will be less effective for some patients;
There is a significant risk that the biosimilar will be
less safe; Funding options that require compulsory
switching should be discouraged because the prescrib-
ing physician should have the choice of agents, and
Patients may feel anxious about a change away from
a medicine that has been effective for them. Partici-
pants could endorse any statements that applied.

Explaining a biosimilar to patients

We asked specialists how long they would estimate it
would take to explain a biosimilar to your average pa-
tient and to answer any questions they may have, and
also, in an open-ended question, how they would ex-
plain a biosimilar to a patient.

Analysis

We used Spearman’s correlations and t-tests to exam-
ine the association between the likelihood of prescrib-
ing biosimilars and specialists’ characteristics.

RESULTS

Sample characteristics

Responses were received from 110 medical specialists
of the 327 who were invited to participate (33.6%).
The characteristics of the sample are presented in
Table 1. The respondents were mostly aged over 40
and predominately worked in public practice or a mix-
ture of public and private practice. The majority of
participants (76%) reported they were familiar and
had a basic understanding of biosimilars; 13% re-
ported they were very familiar and had a complete

understanding. A smaller proportion of participants re-
ported that they had heard of biosimilars but could not
define them (9%). Only 2% reported having never
heard of biosimilars (the pattern of results did not
change whether these two participants were included
or not).

Perceptions of biosimilars

Participants had predominately positive views of the
efficacy, safety, manufacturing and pharmacovigilance
process for biosimilars (Figure 1). In terms of efficacy,
70% of the sample was very or somewhat confident of
the efficacy of biosimilars with a higher percentage
having confidence in the safety of biosimilars. Confi-
dence in manufacturing and pharmacovigilance was
lower but still positive. Overall, less than 20% of spe-
cialists reported negative views of biosimilars, al-
though 30% reported being undecided about their
confidence in the manufacturing process.
Consistent with these relatively positive percep-

tions, 71% of specialists agreed that they would pre-
scribe biosimilars for all or some clinical conditions
meeting the relevant criteria, only 10% indicated they
would do this for only few or no clinical situations.
There was no significant correlation between the like-
lihood of prescribing biosimilars and age (r = �.03,
p = .78), length of time working in the health sector
(r = .03, p = .76) and the number of patients under care
currently prescribed biologics (r = �.17, p = .12).
However, there was a significant negative correlation
between the likelihood of prescribing a biosimilar
and the amount of time specialists perceived it would

Table 1. Demographic characteristics of the study sample

N (%)/Mean (SD)

Age
31–40 20 (18.2%)
41–50 37 (33.6%)
51–60 34 (30.9%)
60+ 19 (17.3%)

Specialty
Rheumatology 34 (30.9%)
Dermatology 22 (20.0%)
Gastroenterology 15 (13.6%)
Oncology 25 (22.7%)
Haematology 14 (12.7%)

Practice characteristics
Years working as doctor 26 (10.4)
Number of patient appointments per week 39.4 (25.4)
Patients on biologics 40.3 (43.6)
Patients on biosimilars (oncology only) 5.8 (8.9)

Type of practice
Only private 12 (10.9%)
Only public 51 (46.4%)
Mixed practice 47 (42.7%)

attitudes to prescribing biosimilars
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take to explain a biosimilar to a patient (r = �.44,
p = .001) and the number of appointments the special-
ist conducted in an average week (r = �.22, p = .02).
There was no association between whether the special-
ist worked in private or public practice in terms of their
willingness to prescribe a biosimilar (some or all pri-
vate mean (SD) 2.4 (1.2) vs 2.0 (0.92), p = .11).

Responses to the open-ended question “In what clin-
ical situations would you not prescribe biosimilars?”
were coded into five main categories (Table 2). The
largest category of responses to this question was
about a lack of clinical data supporting the efficacy
of the biosimilar (32%). This category ranged from ba-
sic data on the equivalence of the biosimilar to the

Figure 1. Confidence in efficacy, safety, manufacturing and pharmacovigilance of biosimilars among medical specialists

Table 2. Situations where medical specialists would be reluctant to prescribe biosimilars

Category N (%) Examples

Where there is a lack of clinical data 28 (31.8%) “When there is no data to back prescribing it for the condition one is dealing with”
“Where there is not Phase 3 trial efficacy and safety data showing equivalence to the
parent biologic”
“Where there is no evidence of longer term, i.e. >5 years safety and efficacy data”

Where there is evidence of adverse
effects or a lack of efficacy

15 (17.0%) “Clear evidence of inferiority or clinical risk”
“Any hints that it was not truly biosimilar in efficacy or ADRs”
“If there were data that showed the biosimilar to be unsafe, unreliable or less effective”

Where the patient is doing well on
current treatment

13 (14.6%) “Otherwise unresponsive patient whose severe disease has responded well to a
specific biologic”
“In a stable patient on treatment”
“If the patient had responded well to Humira or other non-generic biologic, I would be
reluctant to change them”

Where the patient has a complex
medical history

5 (5.7%) “Patient adverse reaction history”
“Patients who have difficult to control conditions”
“Pregnancy”
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reference biologic, as well as a lack of data on the safety
of long-term use of the biosimilar. The next most impor-
tant category was when there is evidence of adverse ef-
fects from the biosimilar and adverse drug reactions or
some form of clinical risk (17%). Other situations where
specialists showed reluctance were when the patient was
stable or had responded well to current treatment or
when the patient had a complex history.

Confidence in indication extrapolation

Specialists’ perceptions were generally positive in this
area, with 47% very confident or somewhat confident
in indication extrapolation (Figure 2). A sizable percent-
age (32%) were not confident, and the remainder were
undecided. Those participants who lacked confidence
in indication extrapolation reported the need for a high
quality clinical trial in the specific condition being
treated, as the main reason for their lack of confidence,
selected by the largest percentage of participants
(Figure 2). The three alternative reasons, differences in
the pharmacokinetic properties, difference in the molec-
ular mechanism and differences in the safety profile,
were selected by a similar number of the participants.

Switching

In relation to switching, participants showed a similar
pattern of confidence to indication extrapolation. Thema-
jority of participants were confident to switch a patient
from a biologic to a biosimilar. However, there remained
a high proportion of participants who were not very con-
fident or not at all confident to switch patients (28%). The
most common reason, reported by participants who
lacked confidence, was the risk that the biosimilar may
not be as effective. This was closely followed by the rea-
son there is not enough clinical data (Figure 3).

Explaining biosimilars to patients

Specialists’ estimates of how long it would take to ex-
plain a biosimilar to an average patient ranged from 1
to 30 min (mean (SD) 10.4 (7.7) min). In response to
the question of how specialists would explain
biosimilars to their patients, the majority of specialists
chose to explain the biosimilar in terms of its similarity
with the reference biologic or explain the presence of
clinical data to support the efficacy, safety or similarity
of the biosimilar to its reference biologic (Table 3). In-
terestingly, another 21.3% of specialists chose to focus
on the differences between the biosimilar and the ref-
erence biologic. In addition, a proportion of the sample
took an alternative approach to explaining biosimilars,
and reported they would tell the patient they are

uncertain about the efficacy or safety, or could make
no guarantees about the biosimilar.

DISCUSSION

This study found medical specialists had relatively pos-
itive perceptions of the efficacy, manufacturing, safety
and pharmacovigilance of biosimilars. Most specialists
indicated that they would prescribe biosimilars for all
or some clinical conditions that met relevant criteria.
The willingness to prescribe biosimilars was negatively
related to the time clinicians perceived it would take to
explain biosimilars to patients and workload. In re-
sponse to the type of situations specialists would not

Figure 2. Percentage of sample confident in indication extrapolation and
reasons for lack of confidence
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prescribe biosimilars, the largest response was when
there was lack of clinical data supporting the efficacy
of the biosimilar, followed by when there is evidence
of adverse effects. It should be noted that these category
are broad, and within each barrier, there are a range of
responses. For example in the lack of clinical data re-
sponses, specialists identified a variety of barriers from
the most basic, in terms of a lack of data showing equiv-
alence to the parent biologic, to an absence of data
supporting the long-term safety of the biosimilar.
Clinicians were less confident about indication ex-

trapolation and switching patients from biologics to
biosimilars. Those who lacked confidence in indication
extrapolation reported the need for a high quality

clinical trial in the specific condition being treated.
While specialists who were less confident in switching
mostly reported being concerned about the risk that the
biosimilar may not be as effective or by the fact that
there may not be enough clinical data. There was wide
variation in the amount of time clinicians thought it
would take to explain a biosimilar to a patient. The most
popular approach was to explain biosimilars in terms of
its similarity with the reference biologic.
Despite the fact that biosimilars will require a

change in clinical management of patients, to date
there has been little research on clinicians’ percep-
tions, with most previous studies focused on safety,
regulations and the commercial opportunities of
biosimilars. 7,11,12 Our results are consistent with a
previous study of oncologists that found 68% of on-
cology specialists intended to prescribe biosimilars to
their patients.7 The proportion of clinicians that have
positive attitudes towards biosimilars is also broadly
comparable to surveys of doctors’ attitudes towards
generic medicines. 8 However, compared to attitudes
towards generics, we found a smaller percentage of
specialists with negative views to biosimilars, and this
may be partly due to the fact that better-known phar-
maceutical companies such as Sandoz are manufactur-
ing biosimilars. It could also be due to the potential
savings to the health budget that may make biologic
treatments available to a wider range of patients.
The study points to the fact that the perception that

biosimilars require a long and detailed explanation to
patients is a potentially important barrier in the prescrib-
ing of biosimilars. It may be that the provision of patient
material that effectively explains biosimilars to patients
may help reduce this barrier along with clinician educa-
tion on how to describe biosimilars to patients. Our data
have identified that medical specialists mostly highlight
the similarities to the biologic in their explanation of
biosimilars to patients. However, a proportion of spe-
cialists emphasize the differences in manufacturer and
their uncertainties about the safety and efficacy of a
biosimilar, which may in fact increase patient anxiety
and potentially cause more side effects. 13,14 The study
also suggests that clinicians would value some guidance
in how to effectively explain biosimilars to patients.
While this is the first study to explore attitudes of

clinicians in specialties currently using biologic treat-
ments, a number of limitations of the research should
be acknowledged. First, the sample size was modest
and did not allow for the exploration of differences be-
tween specialties in their attitudes toward the use of
biologics. The methodology relied on self-report and
thus may be influenced by self-presentation and social
desirability biases. It should be acknowledged that some

Figure 3. Percentage of sample confident in switching patients from an
existing biologic and reason for lack of confidence
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of the options we used for exploring the lack of confi-
dence in switching from an existing biologic may not
be distinct and could overlap. It also should be noted
that NZ specialists work in a highly regulated drug envi-
ronment compared to other countries with different
models of procurement and funding.15 Furthermore,
we did not collect any data on patients’ attitudes, which
are likely to be critical in the acceptance and use of
biosimilars in treatment settings. 16 Identifying patients’
concerns and how these may be effectively addressed is
clearly an important area for future research.

CONCLUSIONS

Most medical specialists indicated that they would
prescribe biosimilars for all or some clinical conditions
that met relevant criteria. Most also held positive
views about the efficacy, manufacturing, safety and
the pharmacovigilance of biosimilars. There was less
confidence in indication extrapolation, with many not-
ing the need for data in the specific condition being
treated. Clinicians who were also less confident about
switching patients from an existing biologic mostly re-
ported being concerned about the risk that the
biosimilar may not be as effective or the fact that there
may not be enough clinical data. The findings high-
light the need to provide clinicians with guidance on

how to explain biosimilars and patient material that ef-
fectively explains biosimilars to patients.
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KEY POINTS
• We found medical specialists were mostly posi-
tive about the safety, efficacy and manufactur-
ing standards of biosimilars as well as the
pharmacovigilance processes to monitor
biosimilars.

• Most specialists were positive about prescribing
biosimilars as a cost-effective alternative to bio-
logics, but willingness to prescribe was nega-
tively related to the time clinicians perceived it
would take to explain biosimilars to patients
and workload.

• Specialists were less confident about indication
extrapolation and switching patients from an
existing biologic.

• Concerns about switching mostly focused on
concerns about the biosimilar not being as effec-
tive or that there may not be enough supporting
clinical data.

Table 3. Categories identified in relation to how medical specialists would explain biosimilars to patients, with percentages (n = 75)

Category N (%) Examples

It is similar to the reference biologic 40 (53.3%) “This medication is very similar to Humira. It is thought to have similar properties (safety,
effectiveness) to Humira”
“It’s the same molecule”
“Works the same way”

It is different to the reference biologic 16 (21.3%) “Different molecule”
“Some patients do notice a difference”
“It is not quite the same drug”

It is cheaper 16 (21.3%) “This drug is a cheaper version of Humira”
“More economical for the country”
“There is considerable cost saving”

I would explain it in the same way as I do
the reference biologic

15 (20%) “Nothing different to discussing the original
biologic”
“I don’t mention the difference to my patients”
“I would not explain the use of a biosimilar just as I would not discuss using a generic drug versus
the original branded drug”

There are clinical data to support its
efficacy and safety

13 (17.3%) “Evidence of non-inferiority/side effect profile”
“Studies have shown that the biosimilar has equal efficacy and safety (presuming that it has)”
“This drug has been rigorously tested and I am confident that the results will be the same”

I would explain it using scientific
information

12 (16%) “If the instance was of someone not having had this type of treatment then it would be along the
lines of the theory behind the reason for it working, the potential side effects, the means by which
it was given”
“I would explain the function”
“This medicine stimulates the growth of white blood cells from the bone marrow”

I am uncertain of its safety and efficacy 12 (16%) “We can’t be certain that its effect (good and bad) will be the same as the original”
“Might work or not”
“I cannot guarantee that it will work just as well or that it is as safe”

It is produced by a different manufacturer 11 (14.7%) “Manufactured by a different company”
“Different manufacturing process”
“It is not made by the company that invented it but by a different company”

attitudes to prescribing biosimilars
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