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ABSTRACT
Objectives: This study determined the current awareness and knowledge 
among physicians about biosimilars in Saudi Arabia. Methods: This 
study used a cross-sectional study design and data were acquired by the 
convenience sampling method. The research tool was self-developed, pre-
validated and self-administered to achieve the sample size. The physicians 
from various parts of the country participated in the study. Both, inferential 
statistics with the help of descriptive statistics were applied using the 
Statistical Package for Social Sciences (SPSS) version 24.0 and Microsoft 
Excel. A p-value <0.05 was considered statistically significant. Results: A 
total of 105 practicing physicians throughout the country participated in the 
study. The majority of the participants were well informed and had adequate 
knowledge and awareness about numerous aspects of biosimilars except 
for the local healthcare policies and payer policies, where around half 
of them very aware of them. Statistically, a non-significant association 

(p-value >0.05) was observed. Conclusion: It is concluded that the study 
physicians had adequate knowledge and awareness about biosimilars 
in Saudi Arabia. Statistically, a non-significant association (p <0.05) was 
observed between adequate and inadequate knowledge among the 
studied physicians in Saudi Arabia.
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INTRODUCTION
Biosimilars are the biologically similar products that match with their 
referenced therapeutic drugs. Biosimilars are quite similar in terms of 
activity, efficacy, safety and quality with their similar therapeutic agents.1 
The regulatory approval processes of the biosimilars are different 
from the regular approval process of the generic medicines because 
biosimilars are only similar to their reference products not identical to 
them.1,2 The introduction of biosimilars in the pharmaceutical market 
is expected to decrease the impact of biologics on healthcare budgets 
as in many European countries, patent expiry has reached or near to.3,4 
In the past two decades, the treatment pattern of several diseases has 
been changed after the introduction and implementation of biosimilar 
products. Biosimilars are quite effective among patients with chronic and 
severe diseases and in those patients who have failed to respond to earlier 
medications.5,6 
European Medicines Agency (EMA) stated that the biosimilarity 
profile of biosimilars in terms of efficacy and safety were quite high 
when compared with their therapeutic drugs. On the other side, a 
few healthcare organizations (HCOs) believed that biosimilars were 
complex proteins and could never be identical similar of the therapeutics 
agents.2,7-9 Despite such conflicts, biosimilars are used in numerous 
European countries and are getting approved in the United States and the 
rest of the world.1,2 Cost-effectiveness, prescription patterns, dispensing 
practices and patients’ belief about efficacy and safety of biosimilars are 
among the vital factors which are expressively essential to understand.10,11

Saudi Food and Drug Authority (SFDA) is mainly responsible for the 
approval and availability of all drugs to use in Saudi Arabia.12 In 2010, 

the SFDA developed and published the first guidelines regarding the 
registration of biosimilars in the country.12-15 Later in 2017, a further 
milestone was achieved by publishing guidelines about biosimilars’ 
quality and control in Saudi Arabia.16 The biosimilars’ quality 
consideration guidelines provide detailed information regarding 
biosimilars’ comparability aspects, manufacturing procedures, reference 
medicinal formulations and their analytical methods regarding biological 
activity and purity.17-20 
In Saudi Arabia, biosimilars have occupied a quite rapid growth trend 
in the pharmaceutical market with an average growth rate of >15%. This 
growth rate is among the highest growth rates for the pharma market 
share in the middle east.12-15 In 2018, the market shares of biosimilars 
had crossed 1.5 billion USD which itself showed a high market potential 
for biosimilars in the region.13-17 In Saudi Arabia, as the biosimilars are 
about to capture the pharma market, hence it is essential to determine 
the current awareness in terms of knowledge and awareness about 
biosimilars among physicians in Saudi Arabia. To date, there is a lack 
of published data about physicians’ knowledge and awareness about the 
required information about biosimilars. Therefore, this study aimed to 
explore the physicians’ knowledge and awareness about biosimilars in 
Saudi Arabia.

MATERIALS AND METHODS
A cross-sectional study was performed among physicians currently 
practicing in various healthcare sectors of the country. A self-developed 
research tool was used to collect the data in June-August 2019. The tool 
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was validated using the content and face validity approaches with the 
help of experts in the field. The reliability of the questionnaire was also 
determined. Non-probability sampling method, in the form of quota 
sampling, was used to recruit physicians. 
The research tool had 3 parts. The first part consisted of basic information 
regarding their specialty, current and preferred sources of information, 
willingness to know about biosimilars. The second part had questions 
regarding the knowledge about biosimilars and the last part was about 
general awareness of biosimilars regarding clinical efficacy and safety, 
pharmacokinetic similarities, chemical and physical similarities. 
The physicians currently practicing in various healthcare settings in 
Saudi Arabia and those who gave consent were included in the study. 
Physicians who refused to participate and did not give consent were not 
included in the study. Participation in this study was voluntary among 
physicians. A score of 1 was credited to each correct answer and 0 for 
an incorrect answer. The mean cut-off for adequate knowledge was set 
at 60%, whereby participants who scored or answered > 60% correct 
answers were considered having adequate knowledge and those who 
scored or answered < 60% correct answers were considered having 
inadequate knowledge.

Statistical analyses
Data entry, analyses and interpretation were done using Statistical 
Package for Social Science (SPSS) version 24.0 and Microsoft Excel 
(Microsoft Corp., Redmond, WA, USA). Mean with standard deviations 
were determined for the continuous variables and the frequencies with 
percentages were determined for the categorical variables. The normality 
of the data was checked and association using the correlation matrix 
was determined by Spearman correlation test to determine differences 
among study physicians regarding knowledge and awareness about 
biosimilars. A p-value of < 0.05 was considered statistically significant.

RESULTS
A total of 105 physicians participated in the study. The physicians 
were from different specialties, particularly from gastroenterology, 
endocrinology and oncology specialties. Figure 1 represents the different 
specialties of physicians.

Table 1 illustrates the knowledge about biosimilars among the study 
physicians. The majority of the physicians had good knowledge about 
biosimilars in Saudi Arabia. They were quite familiar with biosimilars’ 
information regarding safety and efficacy when compared with 
therapeutic drugs, switching from therapeutic agents to the biosimilars 
and their naming conventions.
Figure 2 shows the sources from which the study participants usually 
receive information about biosimilars. They received the information 
from various resources, like the internet, conferences, seminars, 
workshops, published literature (online education and self-study 
materials), their colleagues, medical representatives and events organized 
by pharmaceutical companies and various society meetings.
The importance of information in terms of various aspects of making 
decisions to use biosimilars among physicians is shown in Table 2. The 
majority of physicians stated that for making decisions to use biosimilars 
need detailed information in various aspects. The believed that clinical 
efficacy and safety profile, pharmacokinetic similarities between 
reference drugs and biosimilars are important to know for them before 
their use. 
Table 3 shows the willingness of the physicians to know more regarding 
biosimilars in Saudi Arabia. The majority of the respondents showed that 
they need to learn more about biosimilars’ safety and efficacy and new 
developments regarding biosimilars. 
Figure 3 showed the preferred methods of knowing more information 
regarding biosimilars among the studies physicians. The preferred 
methods were varied from online courses to medical conferences, 
symposia, workshops, product dossiers and webinars. 
Table 4 demonstrates the findings of the correlation analysis among the 
study participants regarding knowledge and awareness of biosimilars. 
Statistically, a non-significant association (p-value >0.05) was observed. 

DISCUSSION
The present study evaluated knowledge and current awareness 
of physicians about biosimilars regarding safety, efficacy and 
pharmacokinetics and dynamics equivalencies for their better use in 
clinical practice in Saudi Arabia. According to the obtained study results, 

Table 1: Knowledge of biosimilars among study participants, N (%).

Statements No Yes

Knowledge about biosimilars 10 (9.5) 95 (90.5)

Access to information about comparing biosimilars 
with reference drugs is easy 9 (8.6) 96 (91.4)

Switching between reference biologics and 
biosimilars is difficult 34 (32.4) 71 (67.6)

Dealing with safety issues of biosimilars is easy 6 (5.7) 99 (94.3)

Using biosimilars into clinical practice and 
educating patients about biosimilars is easy 15 (14.3) 90 (85.7)

Physicians have the authority to decide a suitable 
biosimilar for the patients 21 (20.0) 84 (80.0)

There is a need for establishing a reasonable 
and scientifically justified approach to replace a 

therapeutic drug with biosimilars
24 (22.9) 81 (77.1)

Familiar with naming conventions of biosimilars 58 (55.2) 47 (44.8)

Familiar with local healthcare policies regarding 
biosimilars 59 (56.2) 46 (43.8)

Familiar with payer policies regarding biosimilars 60 (57.1) 45 (42.9)

Table 2: Awareness of physicians about biosimilars, N (%).

Statements No Yes

It is important to know about clinical efficacy and 
safety between reference drugs and biosimilars

12 (11.4) 93 (88.6)

It is important to know about pharmacokinetic 
similarities between reference drugs and biosimilars 

16 (15.2) 89 (84.8)

It is important to know about chemical/physical 
similarities between reference drugs and biosimilars

32 (30.5) 73 (69.5)

It is important to know about international and 
Saudi Arabia clinical practice guidelines and 

standards of biosimilars

16 (15.2) 89 (84.8)

It is important to know about clinical 
immunogenicity data of reference drugs and 

biosimilars 

21 (20.0) 84 (80.0)

It is important to know about in vitro functional 
comparison assays between reference drugs and 

biosimilars

24 (22.9) 81 (77.1)

It is important to know about cost-differences 
between reference drugs and biosimilars

55 (52.4) 50 (47.6)

It is important to know about recommendations of 
colleagues and experts regarding biosimilars

38 (36.2) 67 (63.8)
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approximately more than 50% of the study physicians were quite familiar 
with biosimilars and had appropriate information about biosimilars to 
be used in clinical practice. The results of this study also showed that 
the majority of the physicians (84.8%) agreed that the studies regarding 
pharmacokinetic similarities between reference drugs and biosimilars 
are important to be conducted to have better evidence regarding their 
efficacy and safety. It was also observed that around 84.8% of the 
physicians wanted to know more about international and Saudi Arabia 
clinical practice guidelines and standards of practice of biosimilars. 
Regarding the availability of the data about the comparison of clinical 
immunogenicity of the reference drugs with biosimilars, a total of 80% 
had appropriate knowledge and believed that it is of utmost importance 
in clinical practice in Saudi Arabia. These findings were quite useful 
regarding the biosimilars’ availability in the Saudi Arabian healthcare 
system. 
According to another study conducted by C. Ventola et al. (2013) 
reported that around 88% of the study participants believed that it is 
crucial to know about a direct comparison of clinical efficacy and 
product safety between reference drugs and biosimilars before their use 
among patients.21 In their study results, they had also observed that a 
total of 90% of the study participants believed that studies that determine 
pharmacokinetic similarities between reference products and biosimilars 
are important before the clinical practice of biosimilars. Although our 
study and their study had different study populations, different study 
sites, different biosimilar market and different working environments, 
yet both of the similar findings urge the need of detailed information 
of various aspects about biosimilars before their actual use in clinical 
practice to treat various ailments by the physicians.14,17 Similarly, another 
study reported that the physicians’ understanding of biosimilars was 

poor and the need to improve their awareness and knowledge regarding 
biosimilars was high.3 Indeed, before the actual prescribing of biosimilars, 
it is of utmost importance to know the efficacy, safety, cost, stability and 
appropriateness of biosimilars.3-5

On the other hand, around 52.4% of the studied physicians believed that 
information regarding the acquisition of cost-differences is important 
to consider while using biosimilars. This study results were similar to 
another study which reported that around 86% of the participants were in 
favor of acquiring more information regarding cost differences between 
the reference drugs and biosimilars. In our study, approximately 57.1% of 
the participants were not exactly familiar with the payer policies for the 
patients regarding biosimilar use. In opposition, according to another 
study, 87% of the participants were well familiar with the payer policies, 
decisions and requirements regarding biosimilar use.21 
In our study, around 48.8% of the physicians showed their willingness to 
have overall more information regarding biosimilars use. About 39.1% 
reported that they had a somewhat basic understanding of biosimilars, 
but they were more interested in learning about the efficacy and safety 
of biosimilars in Saudi Arabia. Conversely, only 12.4% of the studied 
physicians believed that they were well informed about biosimilars. Even 
those participants who were well informed about the biosimilars they 
were also greatly interested to learn more regarding recent developments 
of biosimilars. According to another study finding, similar results were 
reported that the recent knowledge of the study participants about 
biosimilars was low and they needed to learn more about biosimilars.6 

These study results highlighted the need for timely updation of the 
medical programs’ syllabi and the regular arrangement of the continuous 
medical education programs to better equip the physicians with the 

Table 3: Willingness of the study participants to know about 
biosimilars.

Statements N %

I want to know more about biosimilars 51 48.8

I have a basic understanding of biosimilars but would 
like to know more about their efficacy and safety

41 39.1

I am well informed about biosimilars but want to learn 
more regarding recent developments of biosimilars

13 12.4

I am satisfied with my current knowledge of 
biosimilars, no further information or education 

needed

0 0

Table 4: Statistical correlation between adequate and inadequate 
knowledge about biosimilars.

No. Statements p-value

1 Biosimilars knowledge 0.364

2 Comparing biosimilars with reference drugs 0.409

3 Safety of biosimilars 0.189

4 Biosimilars’ use and patients education 0.277

5 Clinical efficacy of biosimilars 0.558

6 Pharmacokinetic profile of biosimilars 0.098

7 International and Saudi Arabia guidelines of biosimilars 0.753

* Statistical correlation is significant at 0.05 level (2-tailed)

Figure 1: Specialties of the study participants. Figure 2: Participants’ information sources about biosimilars.
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recent knowledge and detailed information about biosimilars in the local 
market.13-15

In this study, regarding the preferred modes/ways of learning about 
biosimilars, the preferred education format to learn and know more 
about biosimilars were online educational programs (39%) followed by 
regional scientific conferences and meetings (13.3%). In contrast to our 
findings, another study reported that the preferred education format 
among their study physicians was physical conferences and other live 
meetings.18 Regarding the rest of the preferred learning methods among 
the participants in our study, symposia and workshops (13.3%), regional 
conferences (34.3%), medical webinars (10.5%) and by company 
representatives (20%) were observed. In terms of the association between 
the inadequate to adequate response ratio (10:90) regarding knowledge 
and awareness of biosimilars among the studies physicians, statistically, a 
non-significant association (p-value >0.05) was observed. 
Irrefutably, physicians’ knowledge and awareness regarding safety, 
efficacy, similarity and cost-effectiveness of the biosimilars is significantly 
vital to obtain better treatment outcomes, enhanced patients’ safety and 
deliver optimum pharmacotherapy.22,23 Incorrect use of biosimilars 
among patients may cause adverse events which can affect patients’ 
health-related quality of life.24-26 Likewise, it is also the responsibility 
of the biosimilar manufacturing companies to be cautious and focused 
during biosimilar production especially in their safety, efficacy and 
quality control.26-28

CONCLUSION
The present study concluded that knowledge and awareness about 
biosimilars among physicians are important. The current findings 
show that most of the physicians had good understandings in terms 
of knowledge and awareness of biosimilars in Saudi Arabia. In the 
near future, biosimilars could play a vital role in the cost-effective 
management of numerous chronic diseases if healthcare professionals 
are very well informed about their efficacy, safety and proper use.
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Figure 3: The preferred ways to learn more about biosimilars (N).
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