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ABSTRACT

A medication that is extremely similar to a biologic medication in terms of the structure
and function is known as a biosimilar or a biosimilar drug. They are produced in a living
system, such as mammals, yeast, and the bacterial cells’. One or more biosimilars are
offered for various brand-name biologics. A brand-name biologic and a biosimilar have
structures that are very close but not identical. Since a biosimilar functions’ similarly
to its brand-name biologic, there are "no substantial distinctions™” between them. This
indicates that the biosimilar is regarded as being equally secure and efficient as the
biologic. Both originate in biological systems. While not an identical replica of the
brand-name medication, a biosimilar is quite similar to it. For interchangeability, a
biosimilar requires further FDA approval. Even when biologics are the best treatment
for a condition, access to them can occasionally be difficult due to their high price. The
Biologics Price Competition, and, Innovation Act was passed by Congress to lower the cost
of biologic medications, and, increase its accessibility to more people (BPCIA). The

FDA was able to shorten the approval procedure for biosimilars because to this statute.
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CHAPTER 1
INTRODUCTION

1.1 Overview of Research Nester Analytics LLC

Research Nester, is a one-stop shop for services, specializing in strategic market research, and
consulting with an objective & unmatched approach to assist global market players, conglomerates, &
executives, by offering them enlightening industry insights and plans while avoiding unforeseen
scenarios, the company helps businesses make wise decisions for their future investment and progress.
Through its unparalleled expertise, the organization provides market intelligence services to sectors as
listed below:

e Healthcare and pharmaceuticals; information technology and telecommunications; and BFSI

and other services.

e Packaging; Agriculture and Allied Activities; Chemicals and Advanced Materials

e Minerals, metals, and mining; manufacturing and construction; electronics and smart devices;

industrial automation and equipment; and defense, marine, and aerospace

1.2 What is Market Research?

Through interviews with prospective customers, market research examines the potential of a novel
good or service. This method can be used by businesses or organizations to determine their target market,
collect and record feedback, and arrive at informed conclusions. Businesses and organizations can
conduct market research themselves, or they can hire specialized firms to do it on their behalf. Conducting
market research, can be done in a variety of methods, including implementing surveys, talking to a sample
of people, conducting interviews, and other similar activities. Understanding or evaluating the market for
a specific commodity or service, & predicting the behavior of the target market are the basic objectives
of analysis of the market. Market research data can be used to create unique marketing and advertising
strategies, as well as to pinpoint the aspects that customers value the most and any unmet service demands.

The best methods to improve satisfaction of the customer, lower the customer turnover, & grow

the organization is through research. The following categories are available depending on the procedures
and equipment needed:
Using both qualitative and quantitative research, conduct primary market research.
e Primary Market Research — It is the process through which businesses or organizations
interview potential customers or engage a third party to carry out relevant studies to obtain data.
Quantitative or qualitative (non-numerical) (numerical or statistical data) information may have
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been acquired. Primary market research can be used to acquire both exploratory and particular
information. In exploratory research to study an issue, open-ended questions are posed in-depthly to
a small number of people, sometimes referred to as a sample. The study's sample size is restricted
to 6-10 people. On the other hand, specific research is more narrowly targeted and utilized to
address the problems brought up by exploratory research.

e Secondary Market Research - This kind of research makes use of information gathered by non-
market institutions including government agencies, the media, chambers of commerce, etc. This
information is published in newspapers, periodicals, books, corporate websites, free government
and nongovernment organizations, and other media.

Three sorts of main sorts objectives are frequently included in the market research projects:
Administrative: Facilitate a company's or business's growth through efficient planning, coordinating,
and administration of both human and material resources in order to timely satisfy all unique market
demands.
Social: Providing necessary goods or a service that satisfies clients' particular demands. When used by a
customer, the product or service should meet their needs and preferences.
Economical: Determine the economic likelihood that a business will succeed or fail when it enters a
new market or otherwise introduces new goods or services. This will give all future decisions

confidence.



CHAPTER 2

PROCEDURE

In this chapter, the details of procedure to prepare the research report on global

biosimilars market is presented. A brief explanation of the techniques used in this work is given.

2.1 Define the Problem

The global biosimilars market was defined as to what is the market all about, and

research was done for the same through open end search.

2.2 Data Collection

The data for global biosimilars market was collected through various sources such as
primary and secondary sources. A survey questionnaire was prepared, some of the experts were

approached in the field to get some insights on the market.

Survey Questions ‘ Option

On average, what is the cost
L 100-5200 200-300 300-$500
per biosimilar drug? »100-5 > > »300-5

Survey Response ‘ XX% XX% XX%

On average, how long does
it take to complete one
biosimilar

workflow? (Approximate)
What precautions your
organization takes clinically
(Approximate)

1-2 years 2-6 years 7-8 years

Survey Response

Fig 1.1: Representation of survey questionnaire
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2.3 Market Segmentation
The data was also collected from open end search and then the market segmentation was prepared.

The market segmentation for this market is as follows,

By Product

Monoclonal Antibodies
o Infliximab
o Retuximab
o Adalimumab
o Trastuzumab

e Glucagon

e Insulin

e Erythropoietin

o Interferon

¢ Calcitonin

e Others
By Geography

+ North America
o U.S.
o Canada

e Europe
o U.K.
o Germany
o France
o Others

e Asia Pacific
o China
o India
o Japan
o South Korea
o Others

Rest of the World

By Application

Oncology

Lung Cancer

Brain Cancer

Breast Cancer

Cervical Cancer

Colorectal Cancer

Leukemia or Blood Cancer
o Others

Growth Hormonal Deficiency

Blood Disorders

Chronic & Autoimmune Disorders

[ ]
o O O O O O
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e Infectious Disease

e Others
e Autoimmune disease
o Arthritis
= Rheumatoid arthritis
= Psoriatic arthritis
= Others
o Inflammatory Bowel Disease (ibd)
o Psoriasis
o Others

e Hematology
o Neutropenia

o Anemia
o Others
e Others

2.4 Company Profiling
After the segmentation, the major players/competitors in the market were searched and they are

as follows:

e Biogen Idec, Inc.

e Novartis

e TevaPharmaceutical Industries Ltd.
e LG Life Sciences

e Biocon

e Hospira

e Synthon Pharmaceuticals, Inc.
e Merck Serono

e Biogen Idec, Inc.

e Genentech

e Celltrion

e Other Major Players

These players were then profiled. The companies benchmarking and profiling was done considering
certain parameters like the information was taken from the company’s official website itself for its

validation. The information provided while profiling was as follows:

About the company

The key acquisitions

Product offerings and its description
Financials of the company

12



Then, the regulatory and standards framework was analyzed. For ex. - Among the regulatory agencies in
this sector for the approval of biosimilar medicines are the US Food and Drug Administration and the

European Medicines Agency.

When a biosimilar is given its initial FDA approval, it cannot be used in place of the biologic
that carries its brand name right away. Although after receiving initial FDA permission, biosimilars can
be used to treat diseases, they need an extra, special FDA approval before they can be automatically
substituted for a name-brand biologic. If the biosimilar is not accepted as interchangeable with the
brand-name biologic, a prescription must be written specifically for it to be used in place of the original
biologic. A biosimilar must follow strict FDA guidelines in order to be recognized as interchangeable.
Any biosimilar that has been approved for usage has proven in clinical trial data to be just as safe and
effective in treating a particular condition as the original biologic. The biosimilar's manufacturer has the
option of just giving the FDA the necessary information for this initial clearance. However, if a
company wants the FDA to accept its biosimilar as interchangeable (and hence allow it to be used
automatically in place of its brand-name prescription), it must provide additional data from clinical

trials. Vegzelma, Stimufend, Cimerli, and other examples come to mind.

2.5 Industry Supply Chain Analysis

Manufacturers —— Suppliers/Distributors  —— End-Users

Fig 1.2: Representation of industry value chain

The organizations tasked with providing those biosimilars to the end-users, i.e., the customers, are
known as suppliers/distributors. Biosimilars are prepared and produced by corporations known as
manufacturers.

For ex., in the case of biosimilars, the supply chain will be as follows:

Pfizer Inc. |—> Amatheon Inc Children/Adults/Elderly
AMSCO Medical

Others
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2.6 SWOT Analysis

The market growth drivers, restraints, trends and opportunities were analyzed.
Growth Drivers:
The usage of biosimilars in a variety of the applications

Based on application, the biosimilars market is divided into sections for hematology, oncology,
autoimmune diseases, growth hormone deficiency, diabetes, and other conditions. With a market value
of USD 13,600 million in 2021, the hematology sector was responsible for about 45% of total revenue.
These drugs are used in hematological illnesses, including leukemia, and for hematopoietic
malignancies such as cancer. Rituximab is a well-known treatment for both non-Hodgkin lymphoma
(NHL) (CLL) and chronic lymphocytic leukemia. According to the Leukemia & Lymphoma Society,
lymphoma cases increased by more than 900,000 in only 2021. The global increase in the prevalence of
is strongly associated with the increased demand for biologic medical products. According to the
Leukemia & Lymphoma Society, lymphoma cases increased by more than 900,000 in only 2021. The
rising prevalence of leukemia is directly associated to the increased need for biologic medical products

globally, which is expected to drive market expansion throughout the study period.

Cost-effectiveness of the biosimilars prevalent among the global population in the treatment of
various chronic diseases

It is anticipated that the adoption of biosimilars would pick up speed quickly in light of the rising
prevalence of chronic diseases in the population and the recent regulatory body approval of a variety of
biosimilars in a number of countries. Because more people are becoming aware of the availability of
biosimilar medicines and their effectiveness in treating a range of conditions, the market for biosimilars
is expanding globally. Biosimilars can successfully cure a variety of chronic illnesses, including renal
failure, diabetes, cancer, and cardiovascular disease, which is anticipated to fuel market expansion in the
years to come. According to the International Agency for Research on Cancer, there will be 10.3 million

cancer-related deaths and 19.3 million new cases of cancer worldwide in 2020.

Regulatory reforms

Recently, it is anticipated that the adoption of biosimilars would expand due to regulatory
improvements in countries like the US, China, and Japan. Over 60 biosimilar products have already
received approval from Europe, which represents over 50% of the market's worth. In the US, seven
biosimilars were authorized by the FDA in 2018. Therefore, it is anticipated that regulatory reforms in
the key markets will have a beneficial effect on market growth and offer the market's players lucrative

growth prospects in the near future.
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Restraints: Complexities in the manufacturing

The development of biosimilars is a very complex and expensive process that necessitates
significant investments, technical capabilities, clinical trial experience, scientific standards, and quality
systems. As a result, the production of biosimilars, or the ability to control variability during the

manufacturing process, represents a significant challenge. (Danese, 2017)

Trends: Demand for recombinant glycosylated proteins due to rising adoption of cancer
treatment

By assisting the bone marrow in the production of fresh granulocytes, filgrastim is primarily used
to treat neutropenia brought on by cancer treatments. In the treatment of cancer patients, filgrastim plays
a significant role in supportive therapy. For instance, the American Cancer Society estimates that in
2022 there will be 60,000 new instances of leukemia and about 2,000 new cases of breast cancer in the
United States. As a result, there is a growing need for recombinant glycosylated proteins. (Scott Morton,
2018)

Opportunities: Patent Expiry of Blockbuster Drugs

Blockbuster medicine patents will expire, giving manufacturers the green light to create new
products. For instance, it was recently demonstrated in July 2021 that roughly 15 best-selling
medications, including Humira and Keytruda, will lose their patents in the ensuing ten years. Because of
the patent's expiration, the market for later entry biologics is thus poised for significant growth.
(Agbogbo, 2019)

STRENGTHS WEAKNESSES

SWOT

Analysis

OPPORTUNITIES THREATS

TemplateLAB

Fig 1.3: Representation of SWOT analysis
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2.7 Country-Wise Demand Analysis

For the forecast period of 2022-2035, the market demand is examined by country, including North
America, Europe, Asia Pacific, Latin America, and the Middle East & Africa. According to the
segmentation in USD Million and Million Units, the market's revenue and volume are examined. The

following formula is used to determine market value:

Market size = product mix * penetration rate.

Market value = market volume - average value.

In terms of revenue share, North America now dominates the global market for biosimilars, and it is
expected that this trend will hold during the estimated period as well. The prevalence of numerous

chronic illnesses among the local population, which is on the rise, is the source of this domination.

It was calculated that the market size for global biosimilars market in the year 2021 was ~USD
30,023.7 Million and 2030 market value projection is ~USD 100,643.9 Million.

2.8 Industry Growth Outlook

The market for biosimilars is predicted to grow as more popular and successful biologic medicines
lose their patent protection in the future years. This is because a market for biosimilars, less expensive
biologic alternatives, opens up when the patents on biologics expire. To define the industry growth
outlook, certain parameters were taken into consideration such as:

1. Product growth forecast (CAGR) 2023-2035

2. Product development opportunity analysis
3. Product investment analysis
4

Product regional demand analysis

2.9 Clinical Trials Analysis
Many clinical trials are taking place in the biosimilars market. Some of them are listed below:

e The Cancer Institute and Hospital of Tianjin 16 Medical University is evaluating the Hepatic
Avrterial Infusion Chemotherapy (HAIC) Combined with Sintilimab and Bevacizumab
Biosimilar in the First-Line Treatment of Patients with Advanced Unresectable
Hepatocellular Carcinoma. The clinical experiment's second phase has over.

e Gedeon Richter Plc. is evaluating RGB -14- P's efficacy, pharmacodynamic (PD), safety,

tolerability, and immunogenicity in postmenopausal osteoporosis patients in comparison to

16



Prolia, a drug having a US license. The clinical trial's third phase is now complete. (Udpa,
2016)

e The Korean Cancer Study Group is researching the effects of Trastuzumab Biosimilar
(Herzuma) combined with Gedatolisib in patients with metastatic breast cancer who tested
positive for HER-2 and progressed after receiving two or more HER-2 focused

chemotherapy treatments. The clinical trial is in its Phase 2.

2.10 Recent developments in the market

On February 2, 2022, Health Canada authorized ONTRUZANT (also known as SB3), a
biosimilar to Herceptini (Trastuzumab), for the treatment of adults with early breast cancer
(EBC), metastatic breast cancer (MBC), and metastatic gastric cancer. (MGC).

Senju Pharmaceutical Co., Ltd. was given the go-ahead to sell ranibizumab BS intravitreal
injectable kit 10 mg/mL 'Senju’, an ocular VEGF inhibitor, in Japan in September 2021
(Blackstone, 2013)

A strategic partnership between Teva Pharmaceutical Industries Ltd. and Bioeq AG ("Bioeq")
was established in June 2021 for the purpose of commercializing FYB201, a biosimilar
candidate to the drug Lucentis (ranibizumab), exclusively in Europe, Canada, Israel, and New
Zealand.

Cipla Gulf, a division of Cipla Limited, increased its collaboration with Alvotech in March 2021
to commercialize and distribute four biosimilar medications in Australia and New Zealand.
Aflibercept (Eylea), Ustekinumab (Stelara), Denosumab (Prolia, Xgeva), and Golimumab
(Simponi), biologic medication brands created and produced by Alvotech, will have patented

biosimilars that Cipla Gulf will be in charge of commercializing.

As a result of these industry developments, the market for biosimilars will experience substantial

expansion throughout the forecast period.

2.11 Active Patent Analysis

Reducing tumor Ina person with a

burden by solid tumor

AU2017246460B2 administering Chemocentryx Inc  6th April, 2037 malignancy, like

CCR1 antagonists triple negative

in combination breast cancer, the
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US10716854B2

with PD-1
inhibitors or PD-
L1 inhibitors

Stable aqueous
formulations of

adalimumab

Coherus

Biosciences Inc

18

6th September,
2033

present invention
offers techniques
for lowering
tumor burden,
tumor
development,
tumor
progression,
and/or metastasis.
The procedures
comprise giving a
subject who needs
it an effective
dose of a PD-LI
inhibitor or a PD-
1 inhibitor along
with a CCR1-
blocking small
molecule
chemokine
receptor
antagonist.
Adalimumab
aqueous
pharmaceutical
compositions
appropriate for
long-term
preservation are
offered by the
invention, along
with production
processes,

administration



Selective histone
deacetylase

US11407723B2 inhibitors for the
treatment of

human disease

2.12 New/Upcoming Product Launches

Innovator

Molecule Product

(company)

Xolair
(Genentech)

Prolia (Amgen)/
Xgeva (Amgen)

Novolog (Novo
Nordisk)

Shuttle
Pharmaceuticals

Inc

Upcoming

Biosimilars

TEV-45779
CT-P39
GP2411
FKS518
AVTO03

BMAB-1000

Others

MYL-1601D

AMP-004
19

16th January,
2039

Company

Teva
Celltrion
Sandoz
Fresenius Kabi
Alvotech

Biocon

Biocon

Amphastar

techniques, and
Kits containing the
compositions.
In order to treat
cancer,
inflammatory
illnesses,
neurological
ailments, and
immunological
diseases, this
article discusses
selective HDAC
inhibitors and
pharmaceutical
formulations that

incorporate them.

Launch
Date/Status

3rd-phase trials
3rd-phase trials
3rd-phase trials
3rd-phase trials
3rd-phase trials
3rd-phase trials
3rd-phase trials
2023 pending
FDA approval
3rd-phase trials




SAR341402 Sanofi 3rd-phase trials

Amjevita Amgen
Cyltezo Boeheringer 2023
Ingelheim
Humira (AbbVie)
Abrilada Pfizer 2023
Yusimry Coherus 2023
Others
ABP 654 Amgen
CT-P43 Celltrion 3rd-phase trials
Stelara (Janssen) ;
FYB202 Formycon 3rd-phase trials
Others

2.13 Biosimilars Industry Segmentation

According to the scope of the report, a biosimilar is a biologic that is "similar" to another biologic
drug (referred to as a reference product) that has already gained FDA approval.
In terms of safety, purity, and potency, biosimilars are quite comparable to the reference product;
nonetheless, there may be slight variations in components that are clinically inactive. The FDA may
demand a clinical trial (or studies) sufficient to show safety, purity, or potency in one or more uses for
which the reference product is licensed and the biosimilar requests licensure before approving a
biosimilar. (Chow, 2013)

The biosimilars market is segmented into different groups based on the product (monoclonal antibodies,
recombinant hormones, immunomodulators, anti-inflammatory agents, and other product classes), the
application (blood disorders, growth hormone deficiency, chronic and autoimmune disorders, oncology,
and other applications), the geography (North America, Europe, Asia-Pacific, Middle East and Africa,

and South America), and the end user (users).

In 2022, the market for monoclonal antibodies held the largest revenue share by product. Monoclonal
antibodies are used to treat a wide range of disorders, such as cancer, rheumatoid arthritis,
cardiovascular conditions, and multiple sclerosis. This market segment has developed into the most
significant due to the extensive use of monoclonal antibodies in the treatment of cancer, which
selectively target particular infected cells.

Erythropoietin is predicted to grow at the quickest rate during the prediction period. Erythropoietin

20



assists in the production of red blood cells in the bone marrow. Additionally, it effectively treats
anemia. It is anticipated that there will be more kidney-related illnesses, which will drive the growth of
this market.(Jacobs, 2016)

The key factor driving the studied segment’s growth throughout the forecast period will be the rising
prevalence of cancers globally, and the oncology segment is expected to account for the biggest
application share in the biosimilars market. In 2020, there are expected to be 474,519 new cases of
leukemia worldwide, according to the International Agency for Research on Cancer 2020. According to
the same source, the illness had an extremely high death rate and killed a total of 311,594 lives globally.
In addition, the International Agency for Research on Cancer (IARC) projects that by 2040, there will
be 27.5 million additional cases of cancer worldwide in addition to 16.3 million cancer-related deaths.
The demand for sophisticated cancer therapies is expected to rise as the number of cancer patients rises.
Rising regulatory body approvals and increased R&D activities by top oncology-focused companies are
also projected to promote the expansion of the examined market. For instance, the US Food and Drug
Administration (USFDA) in December 2020 approved Amgen's RIABNI (rituximab-arrx), a biosimilar
to Rituxan (rituximab), for the treatment of adult patients with non-Hodgkin's lymphoma, chronic
lymphocytic leukemia, granulomatosis with polyangiitis, and microscopic polyangiitis. Additionally, in
May 2022, Biocon Biologics Ltd. and Viatris Inc. received approval from Health Canada for Abevmy
(bevacizumab), a biosimilar to Roche's Avastin (bevacizumab), across four cancer indications.
Because of the aforementioned reasons, it is anticipated that the oncology section would significantly
grow throughout the projection period. (Gulacsi, 2015)
45
40
35
30
25

20
15

10
5 H
0
& N

Fig 1.4: US Net Spending Growth for New Brands and Protected Brands VVolume, in USD

Billion, from 2017 to 2021
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North America is expected to see a significant CAGR in the biosimilars market over the course of the
projected period. The key factors driving the rise of the region's market under investigation are the high
frequency of chronic diseases, such cancer, and the increased spending on research and development
activities by the top businesses. According to GLOBOCAN 2020's projections, there will be 2,281,658
new cases of cancer identified in the United States in 2020, with 612,390 cancer-related fatalities. With
253,465 cases, breast cancer had the highest incidence of all malignancies. Lung cancer (227,875),

prostate cancer (209,512), and colon cancer (101,809) were the next most common cancers.

5.7%- 1.3%

E North America ®Europe & Asia ®Latin America & The Caribbean & Africa & Oceania

Fig 1.5: % of Cancer Cases Worldwide in 2020, By Region

Numerous prominent market players are headquartered in North America, including Pfizer Inc., Mylan
NV, Amgen Inc., and Coherus Biosciences Inc. The market in the region is growing as a result of new
product debuts and an expanding product pipeline. For instance, Nyvepria, a Pfizer Inc. pegfilgrastim
biosimilar that is suggested for lowering infection incidence, was given U.S. approval in June 2020. The
US Food and medicine Administration ("FDA") has also accepted the 351(k) Biologics License
Application ("BLA") for CHS-1420, a potential biosimilar replacement for the anti-inflammatory
medicine Humira (adalimumab), for review, according to information provided by Coherus

BioSciences, Inc. in February 2021.
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The market is anticipated to expand significantly over the anticipated period in North America because
to the increased prevalence of chronic diseases like cancer and expanding R&D initiatives.
(Garcia,2016)
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= No. of Approved Biosimilars ® No. of Launched Biosimilars

Fig 1.6: Number of Biosimilars Launched and Approved in the US, Yearly
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CHAPTER 3
RESULTS & DISCUSSIONS

In this chapter, the results of the analysis made on the biosimilars market have been
presented. The study of the ongoing and upcoming trends and new developments in the market has

also been given.

3.1 Biosimilars uptake varies by market and molecule

Recent research have shown that switching from original pharmaceuticals to biosimilars typically
has little change in clinical efficacy and safety. Many countries presently support physician-led
switching to biosimilars, and it is anticipated that switching among pharmacies, pharmacy benefit
managers, and other reasons will increase.

The adoption of biosimilars has surpassed 46% by volume across all compounds in developing
European markets. This total conceals significant variations in uptake between specific markets and

compounds due to varying policies, tender usage, pricing and reimbursement, and prescriber education.

In the US, the Food and Drug Administration (FDA) approved seven biosimilars in 2018, which is
almost as many as in the three years before. In 2019, an additional eleven biosimilars received approval.
The FDA also published interchangeability criteria for biosimilars, which provide extra clarity for
biosimilars businesses when creating new products. The cancer biosimilars have shown how recently
announced biosimilars can be adopted significantly more swiftly as a result of this enhanced clarity on
legal and regulatory issues, managing to reach nearly 50% of the market within 12 months—even

quicker than European averages.

Additionally, better financing has contributed. The most cost-effective drug for outpatients can now be
found through step therapy, for example, and biosimilar drugs are now included within the coverage-
gap discount scheme for prescriptions alongside brand-name medications. Up until now, doctors' offices
have largely controlled the buy-and-bill channel used in the US biosimilars market. According to
studies, six to eight biosimilars to adalimumab are predicted to be introduced in the United States in
2023. These products are predicted to operate through the retail pharmacy channel and capture as much

as $18 billion in market share by 2025. (Barbier, 2020)
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Since local "bio copies™ were legalized in the 1990s without direct comparisons to the original drugs,
the Chinese biosimilars industry has been in existence. The first four biosimilars were approved in 2019
under a stringent new mechanism put in place in 2015. Following the addition of rituximab and
trastuzumab in 2017, the following medications were added to the National Reimbursement Drug List
in 2019: adalimumab, infliximab, tocilizumab, golimumab, pertuzumab, aflibercept, and omalizumab.
The market will be able to expand even further thanks to these additions, which have enhanced the use

of biologics. According to estimates, China is actively developing 400 distinct biosimilar products.

Although the launch of biosimilars for large patient populations in Japan has been gradual, this could
speed the market's growth. The penetration of self-injecting biosimilars has also been encouraged by
recent legislative changes. For instance, the new rules issued by the Japanese Ministry of Health, Labor,
and Welfare in April 2020 provide incentives for medical centers to suggest these drugs. It is anticipated
that the level of acceptability for biosimilars will vary based on the molecule and heavily depend on

prescription and use incentives.

No matter what markets a biosimilars company competes in, we believe that the key to building and
maintaining a viable business will be to reevaluate its marketing approach, portfolio management, and

speed to market.

3.2 Commercial model: Take the initiative by supporting ongoing innovation

Agile go-to-market methods were essential for success when the burgeoning biosimilars market was
examined in 2021. As new biosimilars enter the market, businesses must constantly modify their market
positioning and strategy to account for the altering competition landscape. Effective commercial
strategies, it is thought, strike a balance between three competing imperatives: increasing savings for
payers and providers through incentives; lowering the cost of the product for patients and improving
tendering capabilities to secure volume gains; and tailoring pricing and channel strategies to specific

products and nations to gain traction at the physician level.

In mature economies, the ability to balance business strategies across a variety of channels will be
essential. To accomplish this, one must first develop a detailed grasp of the decision-making processes
of physicians and patients, as well as the flow of funds at payers and providers, before leveraging that
knowledge to segment these groups into various channels. This is a problem that requires constant
attention. Companies will need to keep adjusting and fine-tuning their strategies in response to how

stakeholders engage and how physicians and payers get more comfortable using biosimilars, partially as
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a result of the disruptions caused by the COVID-19 pandemic.

Deep channel analytics will be required of pharma companies, along with the development and testing
of numerous models and the search for contract partners. For instance, based on their needs in oncology,
various countries might require different business approaches. Support for hospitals and statutory-
health-insurance doctors for biosimilars may be developed in Germany through the use of
multistakeholder platforms that include payers and providers. Manufacturers in the UK could work with

"chemo at home" vendors and chemo compounding companies to coordinate delivery.

While waiting for outcome-based models to be created, for example in France, real-world evidence
initiatives in both hospitals and primary-care settings may boost the confidence in prescribing
biosimilars in the field of immunology. Since biologics are exclusively acquired and administered at
hospitals in Spain, the pertinent models may be developed according to area and hospital size. In
general, companies must forge strong local connections where they can and provide education to
increase awareness in countries like China and Brazil where biosimilars haven't yet attracted the

attention of many medical professionals.

The ability of biosimilars to offer cheaper costs is commonly credited with their success; nevertheless,
companies must consider the situations in which discounting may be more significant than in their
prelaunch market models.6 As a result, originator businesses are currently competing utilizing a range
of tactics, like modified contractual terms. Variously successful, others have introduced their own
biosimilars. For instance, when Darbepoetin AL KKF, a biosimilar to the original drug Nesp, was
launched in Japan, it immediately outperformed the other three biosimilars by a ratio of 10, surpassing

their market share.

The average launch discount for most biosimilars in the US was less than 10% of the typical sales price,
with an average annual price decline of 10% to 15%. Businesses must think about how their strategy
might alter if more biosimilars hit the market, particularly for conditions like chronic illnesses where
there are more than five competing drugs. For instance, the arrival of up to eight adalimumab
biosimilars in the United States in 2023 may result in distinct market dynamics.

Companies that produce biosimilars should think about the best technique and distribution plan for each
medication in each market. Across channels, accounts, and formularies, many firms are likely to employ

strategies and methods that are very dissimilar from one another.
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Finally, pharma and biosimilars companies are under pressure more than creative medicine companies
due to regulation-restricted access to healthcare providers. More volume share than before is being
taken in Europe by newer biosimilars that are entering the market for new compounds that have not yet
been introduced. Biosimilars enterprises need to make remote engagement a crucial part of their
business model in order to minimize their cost of sales and boost physician involvement in order to be

competitive and sustainable.

3.3 Portfolio management: Use a unique strategy and expand swiftly

The commercial lifecycle of biosimilars is shortening as new medication generations emerge to
replace standards of care, forcing businesses to make hasty decisions about their upcoming wave of
products. Biologic drugs worth approximately $170 billion will lose their patent protection between
now and 2030. More than 45 of these compounds report annual sales in the billions of dollars. On the
opposite end of the scale, several biologics with far lower annual volumes—Iless than 500 kg—have off-

patent blockbuster biologics that frequently record annual quantities of more than 1,000 kg.
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Fig 1.7: Cumulative peak sales of blockbuster brands that lose exclusivity, $ Billion

27



Given that production scale effects technology choice, unit cost, and cost of goods sold, such significant
disparities suggest a diversified approach to portfolio management. Along with more traditional factors
like the therapeutic area, revenue size, portfolio synergies, number of candidate products, development
sequencing, geographic scenarios, and competition monitoring, production volume will need to be

considered as an extra consideration in decision-making.

Another crucial aspect of portfolio management is the complexity of the industrial and medical
industries. When several products are being developed at the same time, there are more trials, sites,
patients to track, and personnel to organize. Only companies with strong internal R&D departments or
those that work closely with contract research organizations and strategic partners will probably be able
to manage a broad portfolio. A wider range and lower volume per drug make it more challenging to
manage transitions from one molecule to another. This could lead to one production line instead of the

usual one or two being shared by four or more molecules.

Along with choosing the finest goods for their portfolio, companies need to use more flexible and
innovative pricing and contracting strategies, such as performance- and indication-based methods.
Another way for firms to differentiate themselves from the competition and narrow in on a specific
specialization adopt cutting-edge manufacturing techniques, like modular factories created for low-

volume production. (Olech, 2016)

3.4 R&D: Quicken development and cut expenses

Companies must accelerate the development of their medicines if they want to put biosimilars first to
market. According to a survey of seven biosimilars launched in Europe, the three best-selling
biosimilars for a variety of compounds tend to be early entrants and account for more than 90% of the

market between them.
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Fig 1.8: Market share of biosimilars in France, Italy, Germany, Spain, and the United
Kingdom

To maintain sustainability in interim, biosimilars business must cut costs, notably in medication
development. Currently, the cost to develop a typical biosimilar ranges from $100 million to $300
million, with clinical studies taking up the majority of the expense. Companies could modify their
development plans to scale back clinical trials in order to save money. In its 2019 draft guidance on
creating biosimilars and interchangeable insulin products, the FDA followed suit. The European
Medicines Agency proposed the possibility of exempting insulin biosimilars from immunogenicity
testing in certain situations in 2015. (Kirchoff, 2017)

To assist minimize the remaining uncertainties that require human trials for novel biosimilars,
companies wanting to adopt lean models for producing biosimilars may also turn to rapidly evolving

technology like data platforms and data analytics.

3.5 Current status of the Indian market

India, in contrast to other countries, has a thriving biosimilar ecosystem, and as a result, Indian
pharmaceutical firms have risen to the top of the global market for biosimilars. India gave the green
light to its first biosimilar a lot sooner than the US and EU did. In India, the first biosimilar was licensed
and put on the market for hepatitis B in 2000, despite the lack of defined standards at the time for its

development and marketing. Since then, other biopharmaceutical companies have created and launched
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biosimilars in India. A recent USFDA approval for the marketing of a new biologic was received by an

Indian biopharmaceutical company.

India’s FDA approved first biologic is Herceptin, treatment for some types of stomach and breast
cancer. Herceptin's active ingredient is trastuzumab. Additionally, this was the first comparable
biologics produced by an Indian business to be given permission to be marketed in the US.

There are already more than 100 Indian biopharmaceutical businesses involved in the production and

promotion of biosimilars. (Patel, 2015)

Product Name Active Drug Indication
Glaritus Insulin glargine Diabetes mellitus
Grafeel Filgrastim Neutropenia

Epofer Epoetin Alfa Anemia
Krabeva Bevacizumab Colorectal cancer
Herceptin Trastuzumab Breast Cancer
Abcixirel Abciximab Autoimmune disease
Relibeta Interferon beta-1a Multiple sclerosis

Intacept Etanercept Rheumatoid Arthritis

Table 1.3: List of some biosimilars approved in India
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Conclusion

Biosimilars have the potential to improve patient accessibility for a variety of malignant and
nonmalignant illnesses by reducing the cost of care. Creation and application of "biosimilars or similar
biologics" have expanded significantly since the first biosimilar was used. Regulatory organizations
regularly approve several biologics that are identical to one another for the treatment of numerous
malignant and non-cancerous diseases. India is a major player on the international stage in the
production of comparable biologics. Due to its growing population, it is also a sizable market for
biologics similar to those mentioned above. Although India has great potential and tremendous

expectations, maintaining the top spot will provide massive and difficult obstacles.

The biosimilars market is a thriving one, growing quickly and having a significant impact on the
healthcare system. The pace can only quicken as the US quickens its biosimilars trip, a new batch of
compounds lose their exclusivity, and regulatory and market structure shift. Businesses may launch
more biosimilars more quickly by improving the commercial model, shortening time to market,
managing portfolios, and lowering development costs. Growing demand for biosimilars may lead to
lower healthcare costs and more patients having access to cutting-edge therapies at more reasonable

pricing. Payers and providers may use the savings to raise the standard of care for all patients.

Even while health policies in other countries have been developed and put into practice under
conditions that are different from those in the U.S., there are numerous opportunities for the U.S. to gain
from their experiences with policies that have advanced the use of biosimilars. Both European and
American biosimilar legislation aim to reduce the cost of effective biologics after the original product's
exclusivity term has ended while guaranteeing that the affordable biologics have no significant clinical
differences. Biosimilars are being used increasingly often in European markets, with no signs of
uncommon or unexpected adverse events or indications of differences in efficacy between biosimilars

and their reference biologics.

31



(1) NORTH AMERICAN MARKET

Segmentation and Forecast

) NORTH AMERICAN MARKET
By Application

b

Wellness:20%  Spores: 8%
e Growing at g
: CAGR of 643 L]
-
Persanal: 45% I 10%
I Other: 12%
2007 2018 19 020 2n 202

(/) NORTH AMERICAN MARKET
/1) NORTH AMERICAN MARKET By Geagraphy

By Operating Systems
Canada: 20%
Android: 68% ‘
i0s: 22%
United States: 20%
Linux: 10%

Mexico: 20%

¢) OVERVIEW ANALYSIS [) CUSTOMER SEGMENTATION

‘Based on the data, we recommend securing a space in the U.S.A market os There are 2 ideal buyer personas that we have chosen to target, supported
the priority in 2020, with into Conada and by current customer histary and market research, We have identified them
and 2023, respectively). We also recommend further developing the Pulsar by geographic, p iphic, behavioural and qualtie:
Extension Smartwatch, officially Pulsar 2.0 to respond to the needs of our

buyer persanas. The Pulsar 2.0 will focus primaril on persanal assistance

and wellness. With infarmation from a number of surveys, we hove compiled @

detailed buyer personas to target with our marketing efforts.

Key Trend
Smartwatches can dellver mare information and have @ mdﬂmqu of
features,

JOHN KENSIGNTON MARIA ACUNA

Geogrophy

Lives In an upscole, residential suburb,
very close ta the city core. The homes
are valved ot $1.7M-52.6M

Geagrophy
ives in an upscale. highiy-urban area.
With & martgage on o wo-storey

Market Driver #1 condominium uni I & tower

Smartwotch technology is getting mare

sophisticated, allowing for larger screens, better mmm [

technology integrations, higher touch-screen onc ighy educared. Ears upwards of

responsiveness, and wider range of styles. P  vehicke veh
but choases to move. s married
ransit Owns o summer cormage. i ‘and has ane child aged 0-3 years,
married and owns o lorge dog.

Demagraphy
Wioria is 32vars old, iotin, female and
highiy ecucated. Earns upwords of

Market Driver #2

Certain features even allow Smartwatches to
operate independently of smartphones ond then
automatically sync again.

Prychography

Likes to siay ociive to keep the mind ond
bady sharp. Sees exercising as 6 way to
optimize productinty n the workpiace,
mainzain high energy levels. s highy
metric driven due to marketing
background. Likes tech that provides
him with reports and feeaback, which
makes tracking progress easy:

Psychography

Likes o stay aciive and in shope. Exercise
s @ source of stress-rele, provides focus,
molntains lgh energy levels and drives
creatidty. Participotes os o boord
member for a nor-projit organization of
@ couse impartant to her. influentict
Jfigure, influencer, empawered visible
‘minovity and ingustry easier

BRAND ANALYTICS

Sample Information » Brand Awareness
n=1.333 When you think about outdoor gear products -
what brands come to your mind?

n=1.333

Have you heard of the following brands?

n=1.333

Age Group

I Brena 8 [ 5 =

Celebrity Analysis

Who of the three persons would be the best

Top 5 Branding Themes*
‘Which of these advertising themes fit best

to Brand D? celebrity to represent the values of Brand D?
n=547 n=547
pe———  I© [ 4#] .
> l Jessk.n el p

conmecreare [ >+

==
ror s weemnce [N 2 B Zoc Ehon
e—— )
P—— I
* mean of Likert-Scale (1-5)
= -
.

ig 1.7: Template of a research report

v

32



References

Udpa, Natasha, and Ryan P. Million. "Monoclonal antibody biosimilars.” Nature Reviews. Drug
Discovery 15, no. 1 (2016): 13.

Agbogbo, Frank K., Dawn M. Ecker, Allison Farrand, Kevin Han, Antoine Khoury, Aaron Martin,
Jesse McCool et al. "Current perspectives on biosimilars.” Journal of Industrial Microbiology and
Biotechnology 46, no. 9-10 (2019): 1297-1311.

Azevedo, Valderilio, Thomas Ddrner, Robert Strohal, John Isaacs, Gilberto Castafieda-Hernandez,
Jodo Gongalves, and lain Mclnnes. "Biosimilars: considerations for clinical practice.” Considerations in
Medicine 1, no. 1 (2017): 13-18.

Blackstone, Erwin A., and P. Fuhr Joseph. "The economics of biosimilars." American health & drug
benefits 6, no. 8 (2013): 469.

Tsuruta, Lilian Rumi, Mariana Lopes dos Santos, and Ana Maria Moro. "Biosimilars advancements:
moving on to the future." Biotechnology progress 31, no. 5 (2015): 1139-1149.

Mellstedt, Hakan, Dietger Niederwieser, and H. Ludwig. "The challenge of biosimilars.” Annals of
oncology 19, no. 3 (2008): 411-419.

Weise, Martina, Marie-Christine Bielsky, Karen De Smet, Falk Ehmann, Niklas Ekman, Gopalan
Narayanan, Hans-Karl Heim et al. "Biosimilars—why terminology matters.” Nature biotechnology
29, no. 8 (2011): 690-693.

Ahmad, AL-Sabbagh, Ewa Olech, Joseph E. McClellan, and Carol F. Kirchhoff. "Development of
biosimilars." In Seminars in arthritis and rheumatism, vol. 45, no. 5, pp. S11-S18. WB Saunders, 2016.

Tsiftsoglou, Asterios S., Sol Ruiz, and Christian K. Schneider. "Development and regulation of
biosimilars: current status and future challenges.” BioDrugs 27 (2013): 203-211.

Alten, Rieke, and Bruce N. Cronstein. "Clinical trial development for biosimilars.” In Seminars in
Arthritis and Rheumatism, vol. 44, no. 6, pp. S2-S8. WB Saunders, 2015.

Jacobs, Ira, Ena Singh, K. Lea Sewell, Ahmad Al-Sabbagh, and Lesley G. Shane. "Patient attitudes
and understanding about biosimilars: an international cross-sectional survey." Patient preference and
adherence (2016): 937-948.

Tsuruta, Lilian Rumi, Mariana Lopes dos Santos, and Ana Maria Moro. "Biosimilars advancements:
moving on to the future.” Biotechnology progress 31, no. 5 (2015): 1139-1149.

Roger, Simon D., and Ashraf Mikhail. "Biosimilars: opportunity or cause for concern.” J Pharm Pharm
Sci 10, no. 3 (2007): 405-410.

Declerck, Paul, Romano Danesi, Danielle Petersel, and Ira Jacobs. "The language of biosimilars:
clarification, definitions, and regulatory aspects." Drugs 77 (2017): 671-677.

33



Bui, Lynne A., Susan Hurst, Gregory L. Finch, Beverly Ingram, Ira A. Jacobs, Carol F. Kirchhoff,
Chee-Keng Ng, and Anne M. Ryan. "Key considerations in the preclinical development of
biosimilars.” Drug discovery today 20 (2015): 3-15.

Daller, Justin. "Biosimilars: A consideration of the regulations in the United States and European
union." Regulatory Toxicology and Pharmacology 76 (2016): 199-208.

Schiestl, Martin, Markus Zabransky, and Fritz Sorgel. "Ten years of biosimilars in Europe:
development and evolution of the regulatory pathways." Drug design, development and therapy
(2017): 1509-1515.

Harvey, R. Donald. "Science of biosimilars." Journal of oncology practice 13, no. 9_suppl (2017):
17s-23s.

Schellekens, Huub, Josef S. Smolen, Mario Dicato, and Robert M. Rifkin. "Safety and efficacy of
biosimilars in oncology." The Lancet Oncology 17, no. 11 (2016): e502-e509.

Covic, A., and M. K. Kuhlmann. "Biosimilars: recent developments.” International Urology and
Nephrology 39 (2007): 261-266.

Hakim, Aaron, and Joseph S. Ross. "Obstacles to the adoption of biosimilars for chronic diseases."
Jama 317, no. 21 (2017): 2163-2164.

Danese, Silvio, Gionata Fiorino, Tim Raine, Marc Ferrante, Karen Kemp, Jaroslaw Kierkus, Peter L.
Lakatos et al. "ECCO position statement on the use of biosimilars for inflammatory bowel disease—
an update.” Journal of Crohn's and Colitis 11, no. 1 (2017): 26-34.

Sharma, Ashish, Nilesh Kumar, Nikulaa Parachuri, Francesco Bandello, Baruch D. Kuppermann, and Anat
Loewenstein. "Biosimilars for retinal diseases: an update." American journal of ophthalmology224
(2021): 36-42.

Kirchhoff, Carol F., Xiao-Zhuo Michelle Wang, Hugh D. Conlon, Scott Anderson, Anne M. Ryan,
and Arindam Bose. "Biosimilars: key regulatory considerations and similarity assessment tools."
Biotechnology and bioengineering 114, no. 12 (2017): 2696-2705.

Udpa, Natasha, and Ryan P. Million. "Monoclonal antibody biosimilars.” Nature Reviews. Drug
Discovery 15, no. 1 (2016): 13.

Rémuzat, Cécile, Julie Dorey, Olivier Cristeau, Dan lonescu, Guerric Radiére, and Mondher Toumi.
"Key drivers for market penetration of biosimilars in Europe.” Journal of market access & health
policy 5, no. 1 (2017): 1272308.

Scott Morton, Fiona M., Ariel Dora Stern, and Scott Stern. "The impact of the entry of biosimilars:
evidence from Europe.” Review of Industrial Organization 53 (2018): 173-210.

Smeeding, James, Daniel C. Malone, Monica Ramchandani, Bradley Stolshek, Larry Green, and Philip
Schneider. "Biosimilars: considerations for payers.” Pharmacy and Therapeutics 44, no. 2 (2019): 54.

34



Gottlieb, Scott. "Biosimilars: policy, clinical, and regulatory considerations." American Journal of
Health-System Pharmacy 65, no. 14 _Supplement_6 (2008): S2-S8.

Lucio, Steven D., James G. Stevenson, and James M. Hoffman. "Biosimilars: implications for health-
system pharmacists.” American Journal of Health-System Pharmacy 70, no. 22 (2013): 2004-2017.

Patel, Palak K., Caleb R. King, and Steven R. Feldman. "Biologics and biosimilars.” Journal of
Dermatological Treatment 26, no. 4 (2015): 299-302.

Casadevall, Nicole, 1. Ralph Edwards, Thomas Felix, Peter R. Graze, Jason B. Litten, Bruce E. Strober,
and David G. Warnock. "Pharmacovigilance and biosimilars: considerations, needs and challenges."
Expert Opinion on Biological Therapy 13, no. 7 (2013): 1039-1047.

Rifkin, Robert M., and Susan R. Peck. "Biosimilars: implications for clinical practice.” Journal of
oncology practice 13, no. 9_suppl (2017): 24s-31s.

Kay, Jonathan. "Biosimilars: a regulatory perspective from America." Arthritis research & therapy 13, no.
3 (2011): 1-5.

Feagan, Brian G., Denis Choquette, Subrata Ghosh, Dafna D. Gladman, Vincent Ho, Bernd Meibohm,
Guangyong Zou et al. "The challenge of indication extrapolation for infliximab biosimilars."
Biologicals 42, no. 4 (2014): 177-183.

Mulcahy, Andrew, Christine Buttorff, Kenneth Finegold, Zeid El-Kilani, Jon F. Oliver, Stephen
Murphy, and Amber Jessup. "Projected US savings from biosimilars, 2021-2025." American Journal
of Managed Care 28, no. 7 (2022).

Socinski, Mark A., Giuseppe Curigliano, Ira Jacobs, Barry Gumbiner, Judith MacDonald, and Dolca
Thomas. "Clinical considerations for the development of biosimilars in oncology.” In MAbs, vol. 7,
no. 2, pp. 286-293. Taylor & Francis, 2015.

Gulacsi, Laszlo, Valentin Brodszky, Petra Baji, HoUng Kim, Su Yeon Kim, Yu Young Cho, and Marta
Pentek. "Biosimilars for the management of rheumatoid arthritis: economic considerations." Expert
review of clinical immunology 11, no. supl (2015): 43-52.

Afzali, Anita, Daniel Furtner, Richard Melsheimer, and Philip J. Molloy. "The automatic substitution
of biosimilars: definitions of interchangeability are not interchangeable.” Advances in Therapy 38
(2021): 2077-2093.

Barbier, Liese, Steven Simoens, Arnold G. Vulto, and Isabelle Huys. "European stakeholder learnings
regarding biosimilars: part I—improving biosimilar understanding and adoption.” BioDrugs 34
(2020): 783-796.

Calo-Fernandez, Bruno, and Juan Leonardo Martinez-Hurtado. "Biosimilars: company strategies to
capture value from the biologics market." Pharmaceuticals 5, no. 12 (2012): 1393-1408.

35



Minghetti, Paola, Paolo Rocco, Francesco Cilurzo, Lucia Del Vecchio, and Francesco Locatelli. "The
regulatory framework of biosimilars in the European Union." Drug discovery today 17, no. 1 -2 (2012):
63-70.

Lee, Howard. "Is extrapolation of the safety and efficacy data in one indication to another appropriate for
biosimilars?.” The AAPS journal 16, no. 1 (2014): 22-26.

Olech, Ewa. "Biosimilars: rationale and current regulatory landscape.” In Seminars in arthritis and
rheumatism, vol. 45, no. 5, pp. S1-S10. WB Saunders, 2016.

Sarnola, Kati, Merja Merikoski, Johanna Jyrkka, and Katri Hdmeen-Anttila. "Physicians’ perceptions
of the uptake of biosimilars: a systematic review." BMJ open 10, no. 5 (2020): e034183.

Kang, Hye-Na, Robin Thorpe, Ivana Knezevic, Mary Casas Levano, Mumbi Bernice Chilufya,
Parichard Chirachanakul, Hui Ming Chua et al. "Regulatory challenges with biosimilars: an update
from 20 countries.” Annals of the New York Academy of Sciences 1491, no. 1 (2021): 42-59.

Tesser, John RP, Daniel E. Furst, and Ira Jacobs. "Biosimilars and the extrapolation of indications for
inflammatory conditions." Biologics: Targets and Therapy (2017): 5-11.

Locatelli, Francesco, and Simon Roger. "Comparative testing and pharmacovigilance of biosimilars."”
Nephrology Dialysis Transplantation 21, no. suppl_5 (2006): v13-v16.

Uhlig, Till, and Guro L. Goll. "Reviewing the evidence for biosimilars: key insights, lessons learned
and future horizons." Rheumatology 56, no. suppl_4 (2017): iv49-iv62.

Megerlin, Francis, Ruth Lopert, Ken Taymor, and Jean-Hugues Trouvin. "Biosimilars and the
European experience: implications for the United States." Health Affairs 32, no. 10 (2013): 1803 - 1810.

Barbier, Liese, and Arnold G. Vulto. "Interchangeability of biosimilars: overcoming the final hurdles."
Drugs 81 (2021): 1897-1903.

Moorkens, Evelien, Clara Jonker-Exler, Isabelle Huys, Paul Declerck, Steven Simoens, and Arnold
G. Vulto. "Overcoming barriers to the market access of biosimilars in the European Union: the case
of biosimilar monoclonal antibodies.” Frontiers in Pharmacology 7 (2016): 193.

Chow, Shein-Chung. Biosimilars: design and analysis of follow-on biologics. CRC Press, 2013.
Lyman, Gary H., Edward Balaban, Michael Diaz, Andrea Ferris, Anne Tsao, Emile Voest, Robin Zon
et al. "American Society of Clinical Oncology statement: biosimilars in oncology." Journal of Clinical

Oncology 36, no. 12 (2018): 1260-1265.

Roger, Simon D., and D. Goldsmith. "Biosimilars: it’s not as simple as cost alone." Journal of clinical
pharmacy and therapeutics 33, no. 5 (2008): 459-464.

Hemmington, Amy, Nicola Dalbeth, Paul Jarrett, Alan G. Fraser, Reuben Broom, Peter Browett, and

Keith J. Petrie. "Medical specialists' attitudes to prescribing biosimilars.”" Pharmacoepidemiology and drug
safety 26, no. 5 (2017): 570-577.

36



De Mora, Fernando. "Biosimilars: a value proposition.” BioDrugs 33, no. 4 (2019): 353-356.

Muller, Rudiger, Christoph Renner, Cem Gabay, Giuseppe Cassata, Andreas Lohri, and Paul Hasler.
"The advent of biosimilars: challenges and risks." Swiss Medical Weekly 144, no. 2728 (2014):
w13980-w13980.

Christl, Leah A., Janet Woodcock, and Steven Kozlowski. "Biosimilars: the US regulatory
framework." Annual review of medicine 68 (2017): 243-254.

Azevedo, Valderilio F., Nathalia Galli, Alais Kleinfelder, Julia D’Ippolito, and Paulo CM Urbano.
"Etanercept biosimilars.” Rheumatology international 35 (2015): 197-209.

Garcia, Ricardo, and Denizar Vianna Araujo. "The regulation of biosimilars in Latin America."
Current rheumatology reports 18 (2016): 1-8.

Rugo, Hope S., Robert M. Rifkin, Paul Declerck, Angel H. Bair, and Geraint Morgan. "Demystifying
biosimilars: development, regulation and clinical use." Future Oncology 15, no. 7 (2019): 777-790.

Severs, M., B. Oldenburg, Ad A. Van Bodegraven, P. D. Siersema, MJ J. Mangen, and initiative of
Crohn’s and Colitis. "The economic impact of the introduction of biosimilars in inflammatory bowel
disease.” Journal of Crohn's and Colitis 11, no. 3 (2017): 289-296.

Markus, Richard, Jennifer Liu, Monica Ramchandani, Diana Landa, Teresa Born, and Primal Kaur.
"Developing the totality of evidence for biosimilars: regulatory considerations and building
confidence for the healthcare community.” BioDrugs 31 (2017): 175-187.

Thill, Marc, Nicholas Thatcher, Vladimir Hanes, and Gary H. Lyman. "Biosimilars: what the
oncologist should know." Future Oncology 15, no. 10 (2019): 1147-1165.

Mehr, Stanton R., and Richard A. Brook. "Factors influencing the economics of biosimilars in the
US." Journal of Medical Economics 20, no. 12 (2017): 1268-1271.

Azevedo, Valderilio, Thomas Dorner, Robert Strohal, John Isaacs, Gilberto Castafieda-Hernandez,
Jodo Gongalves, and lain Mclnnes. "Biosimilars: considerations for clinical practice.” Considerations in
Medicine 1, no. 1 (2017): 13-18.

Declerck, Paul J., Feyza Darendeliler, Miklos Goth, Stanislava Kolouskova, loana Micle, Cees
Noordam, Valentina Peterkova, Natalia N. Volevodz, Jifina Zapletalova, and Michael B. Ranke.
"Biosimilars: controversies as illustrated by rhGH." Current medical research and opinion 26, no. 5
(2010): 1219-1229.

Zufiiga, Leyre, and Begofia Calvo. "Biosimilars: pharmacovigilance and risk management.”
Pharmacoepidemiology and drug safety 19, no. 7 (2010): 661-669.

Burchiel, Scott W., Rob Aspbury, and James Munday. "The search for biosimilars and biobetters."”
Drug discovery today 24, no. 5 (2019): 1087-1091.

Rosen, Lee S., Ira A. Jacobs, and Ronald L. Burkes. "Bevacizumab in colorectal cancer: current role
in treatment and the potential of biosimilars.” Targeted oncology 12 (2017): 599-610.

37



Mack, Asbjern. "Norway, biosimilars in different funding systems. What works?." GaBI J 4, no. 2
(2015): 90-92.

Pouillon, Lieven, Marie Socha, Beatrice Demore, Nathalie Thilly, Vered Abitbol, Silvio Danese, and
Laurent Peyrin-Biroulet. "The nocebo effect: a clinical challenge in the era of biosimilars.” Expert
review of clinical immunology 14, no. 9 (2018): 739-749.

Barbier, Liese, Hans C. Ebbers, Paul Declerck, Steven Simoens, Arnold G. Vulto, and Isabelle Huys.
"The efficacy, safety, and immunogenicity of switching between reference biopharmaceuticals and
biosimilars: a systematic review." Clinical Pharmacology & Therapeutics 108, no. 4 (2020): 734-755.

Ingrasciotta, Ylenia, Paola M. Cutroneo, llaria Marciano, Thijs Giezen, Fabiola Atzeni, and Gianluca
Trifiro. "Safety of biologics, including biosimilars: perspectives on current status and future direction."”
Drug safety 41 (2018): 1013-1022.

Strober, Bruce E., Katherine Armour, Ricardo Romiti, Catherine Smith, Paul W. Tebbey, Alan Menter,
and Craig Leonardi. "Biopharmaceuticals and biosimilars in psoriasis: what the dermatologist needs
to know." Journal of the American Academy of Dermatology 66, no. 2 (2012): 317-322.

Rawla, Prashanth, Tagore Sunkara, and Jeffrey Pradeep Raj. "Role of biologics and biosimilars in
inflammatory bowel disease: current trends and future perspectives." Journal of inflammation research
(2018): 215-226.

Kabir, Eva Rahman, Shannon Sherwin Moreino, and Mohammad Kawsar Sharif Siam. "The
breakthrough of biosimilars: a twist in the narrative of biological therapy.” Biomolecules 9, no. 9
(2019): 410.

Gecse, Krisztina B., Reena Khanna, Gijs R. van den Brink, Cyriel Y. Ponsioen, Mark Léwenberg,
Vipul Jairath, Simon PL Travis, William J. Sandborn, Brian G. Feagan, and Geert RAM D'Haens.
"Biosimilars in IBD: hope or expectation?."” Gut 62, no. 6 (2013): 803-807.

Zelenetz, Andrew D., Islah Ahmed, Edward Louis Braud, James D. Cross, Nancy Davenport-Ennis,
Barry D. Dickinson, Steven E. Goldberg et al. "NCCN biosimilars white paper: regulatory, scientific,
and patient safety perspectives.” Journal of the National Comprehensive Cancer Network 9, no.
Suppl_4 (2011): S-1.

Simoens, Steven, and Arnold G. Vulto. "A health economic guide to market access of biosimilars."
Expert Opinion on Biological Therapy 21, no. 1 (2021): 9-17.

Belsey, Mark J., Laura M. Harris, Romita R. Das, and Joanna Chertkow. "Biosimilars: initial
excitement gives way to reality.” Nature Reviews Drug Discovery 5, no. 7 (2006): 535-536.

Mohd Sani, Noraisyah, Zoriah Aziz, Rema Panickar, and Adeeba Kamarulzaman. "Pharmacists’
perspectives of biosimilars: a systematic review." BioDrugs 36, no. 4 (2022): 489-508.

Henry, David, and Carrie Taylor. "Pharmacoeconomics of cancer therapies: considerations with the
introduction of biosimilars.” In Seminars in oncology, vol. 41, pp. S13-S20. WB Saunders, 2014.

Stebbing, Justin, Paul N. Mainwaring, Giuseppe Curigliano, Mark Pegram, Mark Latymer, Angel H.
Bair, and Hope S. Rugo. "Understanding the role of comparative clinical studies in the development
of oncology biosimilars.” Journal of Clinical Oncology 38, no. 10 (2020): 1070.

38



Ebbers, Hans C. "Biosimilars: in support of extrapolation of indications.” Journal of Crohn's and
Colitis 8, no. 5 (2014): 431-435.

Farhat, Fadi, Alfredo Torres, Wungki Park, Gilberto de Lima Lopes, Raja Mudad, Chukwuemeka
Ikpeazu, and Simon Abi Aad. "The concept of biosimilars: from characterization to evolution—a
narrative review." The oncologist 23, no. 3 (2018): 346-352.

McCamish, Mark, and Gillian Woollett. "Worldwide experience with biosimilar development.” In
MADbs, vol. 3, no. 2, pp. 209-217. Taylor & Francis, 2011.

Duivelshof, Bastiaan L., Wim Jiskoot, Alain Beck, Jean-Luc Veuthey, Davy Guillarme, and Valentina
D’ Atri. "Glycosylation of biosimilars: Recent advances in analytical characterization and clinical
implications.” Analytica chimica acta 1089 (2019): 1-18.

Faccin, Freddy, Paul Tebbey, Emily Alexander, Xin Wang, Lu Cui, and Teotonio Albuquerque. "The
design of clinical trials to support the switching and alternation of biosimilars." Expert Opinion on
Biological Therapy 16, no. 12 (2016): 1445-1453.

Anour, René. "Biosimilars versus ‘biobetters’—a regulator’s perspective." GaBI J 3, no. 4 (2014):
166-7.

Van de Wiele, Victor L., Reed F. Beall, Aaron S. Kesselheim, and Ameet Sarpatwari. "The
characteristics of patents impacting availability of biosimilars." Nature Biotechnology 40, no. 1
(2022): 22-25.

Janjigian, Yelena Y., Marco Bissig, Giuseppe Curigliano, Jennifer Coppola, and Mark Latymer.
"Talking to patients about biosimilars.” Future Oncology 14, no. 23 (2018): 2403-2414.

Schellekens, Huub. "Biosimilar therapeutics—what do we need to consider?.” NDT plus 2, no.
suppl_1 (2009): i27-i36.

Chopra, Rakesh, and Gilberto Lopes. "Improving access to cancer treatments: the role of biosimilars."
Journal of global oncology 3, no. 5 (2017): 596-610.

Rinaudo-Gaujous, M., S. Paul, E. D. Tedesco, C. Genin, X. Roblin, and L. Peyrin-Biroulet.
"biosimilars are the next generation of drugs for liver and gastrointestinal diseases.” Alimentary
pharmacology & therapeutics 38, no. 8 (2013): 914-924.

Bridges Jr, S. Louis, Douglas W. White, Angus B. Worthing, Ellen M. Gravallese, James R. O'Dell,
Kamala Nola, Jonathan Kay, Stanley B. Cohen, and American College of Rheumatology. "The science
behind biosimilars: entering a new era of biologic therapy.” Arthritis & rheumatology 70, no. 3 (2018):
334-344.

Huebel, Kai, Florian Kron, and Michael Patrick Lux. "Biosimilars in oncology: effects on economy
and therapeutic innovations." European Journal of Cancer 139 (2020): 10-19.

Ramanan, Sundar, and Gustavo Grampp. "Drift, evolution, and divergence in biologics and biosimilars
manufacturing.” BioDrugs 28 (2014): 363-372.

39



Rompas, Sotiris, Thomas Goss, Sally Amanuel, Victoria Coutinho, Zhihong Lai, Paola Antonini, and
Michael F. Murphy. "Demonstrating value for biosimilars: a conceptual framework." American Health
& Drug Benefits 8, no. 3 (2015): 129.

Sharma, Ashish, Nilesh Kumar, Baruch D. Kuppermann, Bandello Francesco, and Anat Lowenstein.
"Ophthalmic biosimilars: lessons from India.” Indian Journal of Ophthalmology 67, no. 8 (2019):
1384.

Blandizzi, Corrado, Pier Luigi Meroni, and Giovanni Lapadula. "Comparing originator biologics and
biosimilars: a review of the relevant issues.” Clinical therapeutics 39, no. 5 (2017): 1026-1039.

Rotenstein, Lisa S., Nina Ran, Joseph P. Shivers, Mark Yarchoan, and Kelly L. Close. "Opportunities
and challenges for biosimilars: what's on the horizon in the global insulin market?." Clinical Diabetes
30, no. 4 (2012): 138-150.

Rezk, Mourad F., and Burkhard Pieper. "Treatment outcomes with biosimilars: be aware of the nocebo
effect.” Rheumatology and therapy 4, no. 2 (2017): 209-218.

Farfan-Portet, Maria-Isabel, Sophie Gerkens, Isabelle Lepage-Nefkens, Irmgard Vinck, and Frank
Hulstaert. "Are biosimilars the next tool to guarantee cost-containment for pharmaceutical
expenditures?.” The European Journal of Health Economics 15 (2014): 223-228.

Gascon, Pere. "Presently available biosimilars in hematology-oncology: G-CSF." Targeted Oncology
7 (2012): 29-34.

Strand, V., and B. Cronstein. "Biosimilars: how similar?." Internal medicine journal 44, no. 3 (2014):
218-223.

Puig, Lluis, and Anna Lopez-Ferrer. "Biosimilars for the treatment of psoriasis.” Expert Opinion on
Biological Therapy 19, no. 10 (2019): 993-1000.

Tabernero, Josep, Malvika Vyas, Rosa Giuliani, Dirk Arnold, Fatima Cardoso, Paolo G. Casali,
Andres Cervantes et al. "Biosimilars: a position paper of the European Society for Medical Oncology, with
particular reference to oncology prescribers.” ESMO open 1, no. 6 (2016): e000142.

Moorkens, Evelien, Arnold G. Vulto, Isabelle Huys, Pieter Dylst, Brian Godman, Simon Keuerleber,
Barbara Claus et al. "Policies for biosimilar uptake in Europe: an overview." PloS one 12, no. 12
(2017): e0190147.

Stevenson, James G., Robert Popovian, Ira Jacobs, Susan Hurst, and Lesley G. Shane. "Biosimilars:
practical considerations for pharmacists." Annals of Pharmacotherapy 51, no. 7 (2017): 590-602.

Knezevic, lvana, and Elwyn Griffiths. "Biosimilars—global issues, national solutions.” Biologicals 39, no.
5 (2011): 252-255.

Misra, Anoop. "Are biosimilars really generics?.” Expert opinion on biological therapy 10, no. 4
(2010): 489-494.

Simoens, Steven, Ira Jacobs, Robert Popovian, Leah Isakov, and Lesley G. Shane. "Assessing the
value of biosimilars: a review of the role of budget impact analysis." Pharmacoeconomics 35 (2017): 1047-
1062.

40



Ventola, C. Lee. "Biosimilars: part 1: proposed regulatory criteria for FDA approval.” Pharmacy and
Therapeutics 38, no. 5 (2013): 270.

Greenwald, Maria, John Tesser, and K. Lea Sewell. "Biosimilars have arrived: rituximab." Arthritis
2018 (2018).

Castafieda-Hernandez, Gilberto, Rodrigo Gonzalez-Ramirez, Jonathan Kay, and Morton A.
Scheinberg. "Biosimilars in rheumatology: what the clinician should know." RMD open 1, no. 1
(2015): e000010.

Niazi, Sarfaraz. "Scientific rationale for waiving clinical efficacy testing of biosimilars." Drug Design,
Development and Therapy (2022): 2803-2815.

Bellinvia, Salvatore, JR Fraser Cummings, Michael R. Ardern-Jones, and Christopher J. Edwards.
"Adalimumab biosimilars in Europe: an overview of the clinical evidence." BioDrugs 33 (2019): 241 -
253.

Yoo, Dae Hyun. "The rise of biosimilars: potential benefits and drawbacks in rheumatoid arthritis."
Expert Review of Clinical Immunology 10, no. 8 (2014): 981-983.

Baumgart, Daniel C., Laurent Misery, Sue Naeyaert, and Peter C. Taylor. "Biological therapies in
immune-mediated inflammatory diseases: can biosimilars reduce access inequities?." Frontiers in
pharmacology 10 (2019): 279.

Zufiga, Leyre, and Begoiia Calvo. "Biosimilars approval process.” Regulatory Toxicology and
Pharmacology 56, no. 3 (2010): 374-377.

Bui, Lynne A., and Carrie Taylor. "Developing clinical trials for biosimilars." In Seminars in
Oncology, vol. 41, pp. S15-S25. WB Saunders, 2014.

Ratih, Ratih, Mufarreh Asmari, Ahmed M. Abdel-Megied, Fawzy Elbarbry, and Sami El Deeb.
"Biosimilars: Review of regulatory, manufacturing, analytical aspects and beyond.” Microchemical
Journal 165 (2021): 106143.

Schellekens, H. "Assessing the bioequivalence of biosimilars: the Retacrit® case." Drug Discovery
Today 14, no. 9-10 (2009): 495-499.

Barbier, Liese, Paul Declerck, Steven Simoens, Patrick Neven, Arnold G. Vulto, and Isabelle Huys.
"The arrival of biosimilar monoclonal antibodies in oncology: clinical studies for trastuzumab
biosimilars.” British journal of cancer 121, no. 3 (2019): 199-210.

Vital, Edward M., Jonathan Kay, and Paul Emery. "Rituximab biosimilars." Expert opinion on
biological therapy 13, no. 7 (2013): 1049-1062.

Zalcberg, John. "Biosimilars are coming: ready or not." Internal Medicine Journal 48, no. 9 (2018):
1027-1034.

Chan, Juliana CN, and Anthony TC Chan. "Biologics and biosimilars: what, why and how?." Esmo
Open 2, no. 1 (2017).

41



Grabowski, Henry, Rahul Guha, and Maria Salgado. "Biosimilar competition: lessons from Europe."
Nature Reviews Drug Discovery 13, no. 2 (2014): 99-100.

Egeberg, A., M. B. Ottosen, R. Gniadecki, S. Broesby-Olsen, T. N. Dam, Lars Erik Bryld, M. K.
Rasmussen, and L. Skov. "Safety, efficacy and drug survival of biologics and biosimilars for
moderate-to-severe plaque psoriasis.” British Journal of Dermatology 178, no. 2 (2018): 509-519.

Ahmed, Islah, Ben Kaspar, and Uma Sharma. "Biosimilars: impact of biologic product life cycle and
European experience on the regulatory trajectory in the United States.” Clinical therapeutics 34, no. 2
(2012): 400-4109.

Kang, Hye-Na, and Ivana Knezevic. "Regulatory evaluation of biosimilars throughout their product
life-cycle.” Bulletin of the World Health Organization 96, no. 4 (2018): 281.

Blackstone, Erwin A., and Joseph P. Fuhr Jr. "Innovation and Competition: Will Biosimilars
Succeed?: The creation of an FDA approval pathway for biosimilars is complex and fraught with
hazard. Yes, innovation and market competition are at stake. But so are efficacy and patient safety."
Biotechnology healthcare 9, no. 1 (2012): 24.

Nabhan, Chadi, Amy Valley, and Bruce A. Feinberg. "Barriers to oncology biosimilars uptake in the
United States.” The Oncologist 23, no. 11 (2018): 1261-1265.

Cook, John W., Megan K. McGrath, Margie D. Dixon, Jeffrey M. Switchenko, R. Donald Harvey, and
Rebecca D. Pentz. "Academic oncology clinicians’ understanding of biosimilars and information
needed before prescribing.” Therapeutic Advances in Medical Oncology 11 (2019):
1758835918818335.

Chen, Brian K., Y. Tony Yang, and Charles L. Bennett. "Why biologics and biosimilars remain so
expensive: despite two wins for biosimilars, the Supreme Court’s recent rulings do not solve
fundamental barriers to competition.” Drugs 78, no. 17 (2018): 1777-1781.

Papamichael, Konstantinos, Thomas Van Stappen, V. Jairath, K. Gecse, R. Khanna, Geert D'Haens,
Séverine Vermeire et al. "pharmacological aspects of anti-TNF biosimilars in inflammatory bowel
diseases.” Alimentary pharmacology & therapeutics 42, no. 10 (2015): 1158-1169.

Colbert, Robert A., and Bruce N. Cronstein. "Biosimilars: the debate continues." Arthritis &
Rheumatism 63, no. 10 (2011): 2848-2850.

Conner, Jill B., Raj Bawa, J. Michael Nicholas, and Vera Weinstein. "Copaxone in the era of
biosimilars and nanosimilars." Handbook of Clinical Nanomedicine-From Bench too Bedside.
Singapore: Pan Stanford Publishing Pte Ltd (2014): 1-31.

Bielsky, Marie-Christine, Anne Cook, Andrea Wallington, Andrew Exley, Shahin Kauser, Justin L.
Hay, Leonard Both, and David Brown. "Streamlined approval of biosimilars: moving on from the
confirmatory efficacy trial." Drug Discovery Today 25, no. 11 (2020): 1910-1918.

Niazi, Sarfaraz K. "Biosimilars: a futuristic fast-to-market advice to developers.” Expert Opinion on
Biological Therapy 22, no. 2 (2022): 149-155.

42



Sharma, Ashish, Frank G. Holz, Carl D. Regillo, K. Bailey Freund, David Sarraf, Arshad M. Khanani,
Caroline Baumal et al. "Biosimilars for retinal diseases: United States-Europe awareness survey (Bio-
USER-survey)." Expert Opinion on Biological Therapy (2023): 1-9.

Rémuzat, Cécile, Anna Kapusniak, Aleksandra Caban, Dan Ionescu, Guerric Radiére, Cyril Mendoza, and
Mondher Toumi. "Supply-side and demand-side policies for biosimilars: an overview in 10 European
member states.” Journal of Market Access & Health Policy 5, no. 1 (2017): 1307315.

Huizinga, Tom WJ, Yoshifumi Torii, and Rafael Muniz. "Adalimumab biosimilars in the treatment of
rheumatoid arthritis: a systematic review of the evidence for biosimilarity." Rheumatology and therapy
8, no. 1 (2021): 41-61.

Park, Sang Hyoung, Jae Cheol Park, Milan Lukas, Martin Kolar, and Edward V. Loftus. "Biosimilars:
concept, current status, and future perspectives in inflammatory bowel diseases.” Intestinal research
18, no. 1 (2020): 34-44.

Crommelin, Daan, Teresa Bermejo, Marco Bissig, Jaak Damiaans, Irene Kramer, and P. Rambourg.
"Pharmaceutical evaluation of biosimilars: important differences from generic low-molecular-weight
pharmaceuticals.” Eur J Hosp Pharm Sci 11, no. 1 (2005): 11-7.

van Overbeeke, Eline, Birgit De Beleyr, Jan de Hoon, Rene Westhovens, and Isabelle Huys.
"Perception of originator biologics and biosimilars: a survey among Belgian rheumatoid arthritis
patients and rheumatologists.” BioDrugs 31 (2017): 447-459.

Curto, Sandro, Simone Ghislandi, Katelijne van de Vooren, Silvy Duranti, and Livio Garattini.
"Regional tenders on biosimilars in Italy: an empirical analysis of awarded prices." Health Policy 116, no.
2-3 (2014): 182-187.

Zinzani, Pier Luigi, Martin Dreyling, William Gradishar, Marc Andre, Francisco J. Esteva, Suliman
Boulos, Eva Gonzéalez Barca, and Giuseppe Curigliano. "Are biosimilars the future of oncology and
haematology?." Drugs 79 (2019): 1609-1624.

Kvien, Tore K., Kashyap Patel, and Vibeke Strand. "The cost savings of biosimilars can help increase
patient access and lift the financial burden of health care systems.” In Seminars in Arthritis and
Rheumatism, vol. 52, p. 151939. WB Saunders, 2022.

Kanter, Jason, and Robin Feldman. "Understanding the Incentivizing Biosimilars." Hastings LJ 64
(2012): 57.

Tesar, Tomas, Peter Golias, Zuzana Kobliskova, Martin Wawruch, Pawet Kawalec, and Andras Inotai.
"Potential cost-savings from the use of the biosimilars in Slovakia." Frontiers in Public Health 8
(2020): 431.

Moorkens, Evelien, Brian Godman, Isabelle Huys, Iris Hoxha, Admir Malaj, Simon Keuerleber, Silvia
Stockinger et al. "The expiry of Humira® market exclusivity and the entry of adalimumab biosimilars in
Europe: an overview of pricing and national policy measures.” Frontiers in pharmacology 11 (2021): 1993.

Melosky, Barbara, David A. Reardon, Andrew B. Nixon, Janakiraman Subramanian, Angel H. Bair,

and Ira Jacobs. "Bevacizumab biosimilars: scientific justification for extrapolation of indications."”
Future Oncology 14, no. 24 (2018): 2507-2520.

43



Nupur, Neh, Sumit Kumar Singh, Gunjan Narula, and Anurag S. Rathore. "Assessing analytical
comparability of biosimilars: GCSF as a case study." Journal of Chromatography B 1032 (2016): 165- 171.

Barbier, Liese, Steven Simoens, Caroline Soontjens, Barbara Claus, Arnold G. Vulto, and Isabelle
Huys. "Off-patent biologicals and biosimilars tendering in Europe—a proposal towards more
sustainable practices.” Pharmaceuticals 14, no. 6 (2021): 499.

Lammers, Philip, Carmen Criscitiello, Giuseppe Curigliano, and Ira Jacobs. "Barriers to the use of
trastuzumab for HER2+ breast cancer and the potential impact of biosimilars: a physician survey in
the United States and emerging markets.” Pharmaceuticals 7, no. 9 (2014): 943-953.

Huang, Hui-Yao, Da-Wei Wu, Fei Ma, Zhi-Lei Liu, Ju-Fang Shi, Xia Chen, Shu-Hang Wang et al.
"Availability of anticancer biosimilars in 40 countries." The Lancet Oncology 21, no. 2 (2020): 197 -
201.

Blauvelt, Andrew, A. D. Cohen, L. Puig, R. Vender, J. Van Der Walt, and J. J. Wu. "Biosimilars for
psoriasis: preclinical analytical assessment to determine similarity.” British Journal of Dermatology
174, no. 2 (2016): 282-286.

Sheth, Smritie, Laxmikant Vashishta, Rohit Goyal, Anurag Rathore, and Narendra Chirmule. "On the
manufacturers of biosimilars in Asia.” Clinical Pharmacology & Therapeutics 113, no. 1 (2023): 23-
26.

Kay, Jonathan, and Josef S. Smolen. "Biosimilars to treat inflammatory arthritis: the challenge of
proving identity." Annals of the rheumatic diseases 72, no. 10 (2013): 1589-1593.

Kang, Hye-Na, Meenu Wadhwa, Ivana Knezevic, Clive Ondari, and Mariangela Simao. "WHO
guidelines on biosimilars: Toward improved access to safe and effective products.” Annals of the New
York Academy of Sciences 1521, no. 1 (2023): 96-103.

Reilly, Michael S., and Philip J. Schneider. "Policy recommendations for a sustainable biosimilars
market: lessons from Europe." GaBl Journal 9, no. 2 (2020): 76-83.

Scavone, Cristina, Concetta Rafaniello, Liberato Berrino, Francesco Rossi, and Annalisa Capuano.
"Strengths, weaknesses and future challenges of biosimilars’ development. An opinion on how to
improve the knowledge and use of biosimilars in clinical practice.” Pharmacological Research 126
(2017): 138-142.

Wolff-Holz, Elena, Klara Tiitso, Camille Vleminckx, and Martina Weise. "Evolution of the EU
biosimilar framework: past and future.” BioDrugs 33, no. 6 (2019): 621-634.

Jensen, Thomas Bo, Dorthe Bartels, Eva Aggerholm Sadder, Birgitte Klindt Poulsen, Stig Ejdrup
Andersen, Mette Marie H. Christensen, Lars Nielsen, and Hanne Rolighed Christensen. "The Danish
model for the quick and safe implementation of infliximab and etanercept biosimilars.” European
Journal of Clinical Pharmacology 76 (2020): 35-40.

Godman, Brian. "Biosimilars are becoming indispensable in the management of multiple diseases
although concerns still exist." Bangladesh Journal of Medical Science 20, no. 1 (2021): 5-10.

44



