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& Biocon Biologics

Increasing Adoption of Quality-Assured Biosimilars to
Address Access Challenges in Low-and Middle-Income Countries

Biocon Biologics is a fully integrated global biosimilars company dedicated to transforming healthcare by
providing affordable access to high-quality biologics for millions of patients worldwide. Leveraging its
end-to-end capabilities across R&D, manufacturing, and commercialization, the company serves over 5.5
million patients annually in more than 120 countries through its diverse portfolio of eight commercialized
biosimilars.

With a comprehensive portfolio of 20 biosimilars that include insulins, monoclonal antibodies, and
conjugated recombinant proteins, Biocon Biologics is providing patients with access to advanced therapies
for critical non-communicable diseases such as diabetes, cancer, autoimmune disorders, serious eye
conditions, and bone-related diseases.

Biocon Biologics has demonstrated success with a
proven track record of multiple successful
biosimilar approvals, including several global
"firsts.” The company received the industry’s first
approval of an interchangeable biosimilar for
Insulin Glargine in the U.S. It is also the first
globally to receive approvals for biosimilar
Trastuzumab, biosimilar Pegfilgrastim,
interchangeable biosimilar Aflibercept from the
U.S. Food and Drug Administration (FDA).

At the core of Biocon Biologics’ mission is a
strong humanitarian commitment to closing the
healthcare gap between high-income countries
and low- and middle-income countries (LMICs)
by expanding access to cutting-edge affordable
biologic therapies.

Through its strong insulins portfolio, Biocon
Biologics meets the bulk of the demand for
high-quality insulins in key markets such as
Mexico and Malaysia. Its monoclonal antibodies
and therapeutic proteins, particularly in
oncology, are making a significant impact by

“Clarity in regulatory frameworks
and pathways help in preventing
delays in accessing quality-assured,
affordable  medicines. This s
important especially in low- and
low-middle  income  countries
(LMICs) that already struggle with
constrained healthcare systems.

Regulatory agencies must consider a paradigm shift
towards eliminating redundancies in the approval
processes and fast-track commercialisation of
quality-assured biosimilars.

Through  this  article, we  have  provided
recommendations that can lead to improved adoption
of biosimilars in countries with limited resources and
who have the most critical need for cost-effective,
high-quality alternatives to modern therapies.”

Susheel Umesh,
Chief Commercial Officer, Emerging
Markets, Biocon Biologics.

offering cost-effective alternatives to expensive reference biologics. For example, its product addresses over
50% of the market demand for biosimilar Trastuzumab in South Africa, Morocco, the Philippines, and
Indonesia.

Driven by the belief that no patient should be left behind, Biocon Biologics is working to ensure that quality
healthcare reaches all who need it through its '4A Model' of product affordability, accessibility, availability,
and assurance.

Transforming Healthcare. Transforming Lives.
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To support a favorable environment for biosimilars in LMICs, Biocon Biologics commissioned this study in
collaboration with Clarivate. The article, has been published in Generics and Biosimilars Initiative (GaBI)
journal, an independent and peer reviewed academic publication. It offers insights into the challenges of
biosimilars uptake in LMICs and outlines policy recommendations for accessing and using quality-assured
biosimilars in LMICs, including strengthening regulatory systems, national policies, local manufacturing,
guidance for prescribing, promoting stakeholder initiatives, and pharmacovigilance.

The article has been co-authored by Pritha Paul, PhD; Rahul Kapur, MBBS, PhD; Shivani Mittra, MPharm, PhD; Nimish Shah, JD, MBA,; Gopal K Rao,
MSc; Matthew E Erick, BS, RPh; Susheel Umesh, BPharm, MBA; Sandeep N Athalye, MBBS, MD.

The peer-reviewed article has been published in the Generics and Biosimilars Initiative (GaBl) Journal.

Transforming Healthcare. Transforming Lives.
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Abstract

Non-communicable diseases (NCDs) disproportionately affect people living in low- and middle-
income countries (LMICs) compared to high-income countries (HICs). Given the particularly
limited healthcare resources in LMICs, increasing the adoption of biosimilar products can be
a viable solution to expand access to medicines. Biosimilars can allow patients to be treated
with more affordable biologic products compared to their originator biologics. As most of
the literature around biosimilars focuses on HICs, this review article offers insights into the
benefits of biosimilars for better access to biologics in LMICs, focusing on data from selected
emerging markets. Insights were mainly gathered via conducting interviews in LMICs on
exploring challenges towards access to biosimilars and were supplemented with a literature
search. This review article highlights the burden of NCDs in LMICs, trends in the regulatory
space for biosimilars, benefits of biosimilars, and challenges in accessing biosimilars in
emerging markets. The challenges include weaker regulatory frameworks, dependence on
importation, low awareness of biosimilars, and the need for effective policies encouraging
access to and use of biosimilars. This review article suggests recommendations to increase
access to and adoption of quality-assured biosimilars in LMICs, including strengthening
regulatory and pharmacovigilance systems, providing guidance on prescribing biosimilars and
education on biosimilars, strengthening national policies to increase adoption of biosimilars,
encouraging local manufacturing, and encouraging stakeholders’ initiatives promoting access
to biosimilars. Acknowledging that affordability remains a main factor for stakeholders’
purchasing decisions, this paper offers additional criteria beyond price that may help
stakeholders in LMICs select quality-assured biosimilars.

@ The burden of non-communicable diseases (NCDs) is increasing rapidly across the globe. NCDs cause nearly 75%
of all deaths worldwide, and 85% of the people who die yearly due to NCDs are from low- and middle-income
countries (LMIC)™. The risk of dying prematurely from NCDs in LMICs is almost twice as high as in high-income
countries (HICs) @. The healthcare budgets are more limited, and the regulatory systems, although evolving, are
less developed in LMICs compared to those of HICs, which translates to poor access to life-saving medicines.

The disparity in access to essential medicines for NCDs is a plausible contributing factor to a higher number of
premature deaths from NCDs in LMICs compared to HICs ©. Biosimilars can help increase patients’ access and
affordability to lifesaving biologic medicines by promoting pricing competition with the originator biologics/
reference products (RPs). As most of the literature around biosimilars focuses on HICs, this review article offers
insights into the challenges faced for biosimilar uptake and offers recommendations for faster and better access
to biosimilars in emerging markets and, more broadly, LMICs. Focusing on data from selected emerging markets
(Brazil, Colombia, Malaysia, Mexico, Nigeria, Turkey, and Taiwan), we explored trends in the regulatory framework
of biosimilars, potential and actual benefits of biosimilars, and challenges in accessing quality-assured biosimilars.
Finally, recommendations to enhance access and use of quality-assured biosimilars in LMICs and a list of potential
criteria to help stakeholders in LMICs select these quality-assured biosimilars are also provided.



@}@ Methodology

Three interviews were conducted with ex-government officials/individuals who had worked with
governments in Nigeria, Colombia, and Taiwan to explore the challenges related to access to biosimilars
and ways to facilitate the adoption of quality biosimilars.

Recruitment: Participant eligibility was restricted to former government officials/people affiliated with
governments familiar with the reimbursement of biosimilars in Nigeria, Colombia, and Taiwan.

Interiew guide: the interview guide included open-ended questions so that the participants could be relatively
free to share insights based on their experience (Box 1).

Interviews: Three interviews were conducted, one in each of the following countries: Nigeria, Colombia, and
Taiwan, by Clarivate between February and August 2023, after obtaining consent to collect insights.

Analysis: Content analysis was performed on the transcripts of the interviews to extrapolate insights, and the
interviews were summarized to be included in the review.

Box 1:

¢ Could you provide a brief overview of your current or previous job role relating to access
to biosimilars? What country do you work in? Which bodies do you typically work with?
Are you involved in reimbursement decisions or tendering for biosimilars?

¢ What would help to wean the decision-makers from biologics over to quality biosimilars
approved in regulated and other markets? What perceptions and apprehensions stand in
the way of faster and better adoption of biosimilars?

e When you/your team decide to purchase and/or reimburse a biosimilar, what are your
criteria for choosing it? How do you shortlist a biosimilar?

e To what extent are biosimilars’ quality and price considered when deciding to reimburse
and purchase biosimilars?

e What are the quality criteria for biosimilar selection that you currently follow for
purchasing and reimbursement decisions? Additionally, are there specific guidelines you
follow? (such as from the government or other bodies/stakeholders).

e According to you, which should be the ideal criteria for governments to select quality
biosimilars? We're interested in understanding how selection criteria for quality
biosimilars may be enhanced. (For instance, characteristics of the manufacturer such as
manufacturing capabilities and capacity, R&D capabilities, high number of approvals in
different countries, inspection history, or things such as product’s adverse events. Please
do suggest any others).

e According to you, what are your country’s main challenges and barriers to access to
biosimilars?

e According to you, what actions could the government take to increase patient access to
quality biosimilars in your country?

* What could other stakeholders do to contribute to increasing patient access to
biosimilars? (stakeholders can include the biopharmaceutical industry, regulators, payors,
HCPs, and patients).



NCDs
disproportionately
affect people in
LMICs, where more
than three-quarters
of all

(74%)

deaths occur due
to NCDs.

A literature search was conducted to gather insights, focusing on the following
emerging markets: Brazil, Colombia, Malaysia, Mexico, Nigeria, Turkey, and Taiwan.
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These countries, except Taiwan, are middle-income countries (MICs) with varying income levels, ranging from

lower to upper-middle-income countries. Taiwan was included in this search, given its successful move from LMIC
to HIC; insights from Taiwan may be relevant for emerging markets that might evolve into HICs in the future.
Various sources were analyzed, including articles, peer-reviewed papers, and reports. Biocon Biologics Limited (BBL)
established the research method and contracted Clarivate to help conduct the interviews and the literature search
and draft the review article. BBL reviewed and co-developed the review article.

The burden of NCDs in LMICs and growing interest in biosimilars

NCDs are responsible for the deaths of 41 million people annually, corresponding to 74% of all deaths globally.
Every year, 17 million people below the age of 70 die from NCDs. Of these premature deaths, 86% occur in

LMICs. Notably, cancer and diabetes are among the most common NCDs, together with cardiovascular and chronic
respiratory diseases (.

NCDs disproportionately affect people in LMICs, where more than three-quarters of all deaths

(31.4 million) occur due to NCDs. According to the World Health Organization (WHO), NCDs are a barrier

to achieving the United Nations (UN) 2030 Agenda for Sustainable Development, which, among other
objectives, aims to reduce premature mortality (between the ages of 30 and 70) caused by NCDs by one
third by 2030 ™,

As outlined in Figure 1, there is a vast disparity in health spending per capita across countries in the world, with
LMICs spending considerably less compared to HICs (Fig. 2). This can contribute to overall poorer health outcomes
in LMICs, making access to affordable biosimilars, particularly important.

Figure 1: Health spending per capita across selected countries, 2019 (US$) .
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2023 reports that by
2019, only

19%

of countries had
incorporated
trastuzumab (LMIC)

The Model List of Essential Medicines of the WHO, 2023 requires the inclusion of critical medicines, such
as monoclonal antibodies and insulins, “to be available in functioning health systems at all times, in
appropriate dosage forms, of assured quality and at prices individuals and health systems can afford” ©.
However, the burden of the cost of anti-cancer medicines often falls on the patients as an out-of-pocket
expense in LMICs and Low-income countries (LICs). For instance, the patient bears the cost of 58% of
essential cancer medications in LICs, compared to 32% in low-middle-income countries and just 1.8% in
upper-middle-income countries ©.

Figure 2: Cost of essential medications borne by patients:
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Additionally, some costly treatment options may not even be integrated into national formularies; for example, a
recent study published in 2023 reports that by 2019, only 19% of countries had incorporated trastuzumab, a drug
required by WHO Model Lists of Essential Medicines 2015, into their formularies ©.

Biosimilars offer lower-cost alternatives to their reference products (RPs), promote competition, and
can contribute to reducing the prices of RPs. Biosimilars can thus facilitate increased patient access to
biologics, contributing to improved patient outcomes and sustainable use of healthcare system resources.

Biologics are large, complex molecules from a living organism or its products. Due to their complexity, it is possible
to only develop similar but not identical molecules, “biosimilars,” of the originator reference product (RP)?.
Biosimilars differ from generics, which can contain medicinal ingredients identical to their RPs. Although the
definition of a biosimilar slightly varies across countries, the WHO defines it as “a biological product that is shown
to be highly similar in terms of its quality, safety, and efficacy to an already licensed reference product” ©

As patents of RPs expire, biosimilars are being approved in various countries. As of June 2021, biosimilars of 9 RPs
were approved in Taiwan ©. By July 2020, 30 biosimilars of 13 RPs, 13 biosimilars of 4 RPs, 96 biosimilars of 20 RPs,
22 biosimilars of 13 RPs, 12 biosimilars of 8 RPs, and 8 biosimilars of 6 RPs were approved in Brazil, Ghana, India,
Iran, Jordan, Ukraine respectively %', In 2022, biosimilars of at least 9 RPs, and 4 RPs were approved, respectively,
in Mexico and Colombia %23 By October 2023, biosimilars of 16 RPs were approved in Malaysia ("%.

The growing number of biologics under development suggests opportunities for increased biosimilar
development and use in the future. However, in the LMICs the quality of the biosimilar or similar
biotherapeutic product can be of concern as some of these products were or guidelines for biosimilar
evaluation or may not have been approved following a strict comparative regulatory process as
recommended by the WHO guidelines .



Table 1:
Adoption of Biosimilar Regulations in selected countries of interest (Brazil, Colombia, Malaysia, Mexico, Nigeria, Turkey, and Taiwan).

S

Brazil

Colombia

=

Malaysia

Mexico

Nigeria

Turkey

Taiwan

ANVISA (Instituto Nacional de
Vigilancia de Medicamentos y
Alimentos)

INVIMA (Agéncia Nacional de
Vigilancia Sanitaria)

NPRA (National
Pharmaceutical Regulatory Agency)

COFEPRIS (Comision Federal
para la Proteccion contra Riesgos
Sanitarios)

NAFDAC (National Agency for Food
and Drugs
Administration and Control)

MoH (Turkish Medicines and
Medical Devices Agency of the
Ministry of Health (MoH) )

TFDA (Taiwan FDA)

2010

2014

2008

2009

2012

2008/2021

2008

In Brazil, the legal framework that approves the
marketing of biological products and biosimilars
is the Resolution 55 (16 December 2010).

Note: Insulin, EPO and G-CSF biosimilars were
available prior to 2010.

In Colombia, a draft guideline was issued
entitled License for Manufacturing facilities of
biological products.

Malaysia follows a stringent regulatory pathway for
the approval of biosimilars. Country's first biosimilar,
somatropin, was approved in 2010. In Malaysia, final
guidance was issued on 30 July 2008 by the Ministry
of Health Malaysia, entitled Guidance Document for
registration of Biosimilars in Malaysia.

In Mexico, biological products with expired patents
are known as biocomparables. It should be noted
that ‘biocomparables’ approved in Mexico may have
been authorized if they had been subjected to the
strict regulatory processes required for approval of
biosimilars in the EU*. In Mexico, guidelines were
issued in 2009 entitled Ley general de medicamentos
biotecnoldgicos.

It should be noted that ‘biosimilars’ approved in
Nigeria may not have been authorized following as
strict a regulatory process as is required for approval
of biosimilars in the EU.

In Turkey, a final guideline was issued in August 2008
by the General Directorate of Pharmaceuticals and
Pharmacy, entitled Instruction Manual on Biosimilar
Medical Products. To obtain approval of a “biosimilar
product”, an applicant must submit an “abridged”
application to the MOH that demonstrates that there
are no significant differences in terms of the quality,
safety or efficacy between the biosimilar product

and a biological reference product. The 2008 version
largely referred to the European Medicines Agency
(EMA) guidelines; however, the new guidelines (2021)
don't offer the detailed product-specific guidelines on
biosimilars that the EMA has published.

In Taiwan, a final guideline was issued on 21
November 2008 by the Department of Health,
entitled Review Criteria for Registration and

Market Approval of Pharmaceuticals-Registration and
Market Approval of Biological Products. TFDA
published two additional guidelines subsequently:

(1) Points to Consider for Review and Approval of Bio-

similar Products (2010), and (2) Guideline for Review and

Approval of Biosimilar Monoclonal Antibodies (2013).

Year of

https://www.gabionline.net/biosimilars/
general/biosimilars-approved-in-brazil

https://www.gabionline.net/biosimilars/
general/biosimilars-approved-in-co-
lombia#: ~:text=In%202014%2C%20
Decree%201782%20was,on%20
concrete%?20definitions%200f%20com-
parability.

https://www.gabionline.net/biosimilars/re-
search/Biosimilars-regulation-clinical-tri-
als-approval-and-adverse-events-in-Ma-
laysia

https://www.gabionline.net/biosimilars/gen-
eral/biocomparables-approved-in-mexico

https://www.gabionline.net/guidelines/
Nigerian-guidelines-for-biosimilars

https://www.productlifegroup.com/news-tur-
key-issues-new-detailed-biosimilar-guid-
ance-support-registrations/

https://www.amgenbiosimilares.com.
co/pdfs/pages-from-amgen-biosimil-
iars-booklet_e-version-final.pdf

*Cofepris implemented modifications to the Official Mexican Standard (NOM) 177-SSA1-2013, in order to streamline the registrations of generic and biosimilar medicines ?4.
It recognizes studies conducted in countries with criteria equal to or superior to those of Mexico, with health authorities accredited by WHO @4,



How are regulatory frameworks for biosimilars evolving?

The European Medicines Agency (EMA) was the first regulatory authority to establish a framework for approving
biosimilars, issuing guidelines in 2005 . Since then, various regulatory authorities, including the US FDA, have
developed frameworks and guidelines for approving biosimilars.

Regulatory pathways are different for biologic originators (the RP) and biosimilar drugs, with the latter subject to
“abbreviated clinical development pathways.” Biosimilar development is, in fact, more streamlined and linked
to lower costs compared to the development of RPs. Nevertheless, these differences do not imply a difference in
the efficacy and safety of biosimilars"®. Generally, for a biosimilar to be approved, no demonstratable clinically
meaningful difference in quality, safety, or efficacy should exist when compared to the RP (7,

Regulatory frameworks for biosimilars differ among countries. However, the WHO is making continuous
efforts to increase global regulatory convergence. Ever since the WHO guidelines for the regulatory
evaluation of biosimilars were issued in 2009, the WHO has worked towards harmonizing the
terminology and the regulatory framework for biosimilars globally (" 18 19,

WHO describes the progress made and the regulatory landscape changes for biosimilars in 21 countries through
a survey carried out in 2019-2020 89 The following salient points were surmised:

framework for biosimilars in countries and have increased regulatory

1. WHO guidelines have contributed towards setting the regulatory
convergence at the global level

2. the terminology used 3. biosimilars are now
for biosimilars is more approved in all
consistent than in the past participating countries

Despite this effort, the survey revealed some challenges that still remain: unavailable/insufficient
reference products in the countries, lack of resources, problems with the quality of some biosimilars,
and difficulties with the practice of interchangeability and naming of the biosimilars ®. The survey also
put forth opportunities/solutions for regulatory authorities to manage the challenges faced, namely, ™ exchange

of information on products with other regulatory authorities and accepting foreign licensed and sourced reference
products, hence avoiding conducting unnecessary (duplicate) bridging studies; @ use of a “reliance” concept and/
or joint review for the assessment and approval of biosimilars; ® review and reassessment of the products already
approved before the establishment of a regulatory framework for biosimilar approval; and @ setting appropriate
regulatory oversight for good pharmacovigilance, which is essential for the identification of problems with products
and establishing the safety and efficacy of interchangeability of biosimilars 9.

The new WHO guidelines for biosimilar evaluation published in 2022 include the current data
requirements and considerations for licensing biosimilars @,

The framework for biosimilars in LMICs is continuously evolving, and, like HICs, many LMICs have
established abbreviated clinical development pathways for biosimilars’ evaluation, often following
the frameworks of the WHO and the EMA. Despite this step towards facilitating access to biosimilars,
comparability pathways for biosimilars are not always implemented effectively in LMICs, due to
ambiguity in the regulatory oversight @,

Many LMICs also rely on the WHQO's list of prequalified products to guide their selection of medicines. The WHO
Prequalification of Medicines Programme (PQP) is a service to assess medicines’ quality, safety, and efficacy,

helping to ensure that procurement agencies supply medicines that meet acceptable standards ??. This programme has
resulted in improved access to two oncology drugs Trastuzumab, since 2019, and Rituximab, since 2020 in many LMICs @2,



Regulators in LMICs
are also taking steps
to streamline the
approval process for
biosimilars

Although the development cost of biosimilars is lower compared to their RPs, it is still high in absolute

terms and much higher compared to generics, due to the complexity of biologic molecules. Waiving off
regulatory requirements that might not be strictly essential can thus benefit biosimilar development costs
and timelines 3. According to the WHO guidelines, “a comparative efficacy trial may not be necessary if
sufficient evidence of biosimilarity can be inferred from other parts of the comparability exercise” %,

Guidelines of the US FDA, Health Canada, and EMA allow flexibility for phase Ill “confirmatory” clinical safety and
efficacy studies granted that specific essential requirements are met, such as the presence of pharmacodynamic
(PD) biomarkers as relevant markers or surrogates for efficacy ®¥. Similarly, comparative clinical efficacy is not
required in the UK, provided a solid scientific rationale exists for this @,

Regulators in LMICs are also taking steps to streamline the approval process for biosimilars. In September
2023, Brazil's National Health Surveillance Agency (ANVISA) opened a consultation acknowledging the potential
removal of certain studies or steps for biosimilar registration ©. Similarly, for the registration of biosimilars, the Federal
Commission for the Protection against Sanitary Risks (COFEPRIS) of Mexico announced the recognition of studies
conducted in countries with criteria equal or superior to those of Mexico (with regulators recognized by the WHO as
reference regulatory authorities) ?”. With this measure, Mexico is also making progress in the implementation of a
harmonization process through which local regulations are aligned with international standards or requirements #7.

The requirement of interchangeability between an RP and its biosimilar or between two biosimilars highly varies
among countries. Interchangeability remains an important yet challenging topic globally, and in LMICs, imprecise
use of interchangeability remains an issue ?®. Table 2 provides the approach to the interchangeability status adopt-
ed by the countries that participated in the WHO survey (9.

Table 2: Approach adopted towards interchangeability by the countries that participated in the WHO survey.

. . -~
IC status given automatically upon L ]
approval of Biosimilar Iran Japan
IC status given depending on the clinical @ 3 ‘ e ‘ '
evidence provided by the biosimilar
manufacturer Brazil Ghana Zambia Cuba Cuba
L. A
IC status based on the decision made ‘*' @ e @
. - -
by prescribers Canada China Egypt EU India
a ¢~ = o @
— 3
Indonesia Jordan Malaysia Korea Singapore
—_—
- O
-
Thailand Brazil

In the concept of interchangeability, one product can be replaced with another by either switching, which is decided
by a physician, or by automatic substitution at the pharmacy level. In the US, the biosimilar has to be denoted

with an ‘interchangeable product status’ by the US FDA. Once denoted as an ‘interchangeable biosimilar’ it can be
automatically substituted with the reference product at the pharmacy level. The US FDA determines a biological
product to be interchangeable with a reference product if ™ the biological product ‘is biosimilar to the reference
product’” and ‘can be expected to produce the same clinical result as the reference product in any given patient’ and
@ 'for a biological product that is administered more than once to an individual, the risk in terms of safety
or diminished efficacy of alternating or switching between use of the biological product and the reference
product is not greater than the risk of using the reference product without such alternation or switch’

@9 In a recent development, the US FDA is considering eliminating interchangeability details from product labels as
these are potentially confusing (according to the new draft guidance on biosimilar labeling) ¢°.
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INTERCHANGEABILITY
“the possibility of
exchanging one
medicine for another
that is expected to
have the same
clinical effect.”

The EMA defines interchangeability as “the possibility of exchanging one medicine for another that is expected

to have the same clinical effect.” This may imply changing an RP with a biosimilar (or the other way round) or

a biosimilar with another. Such changes can happen via switching at the prescriber level ©V. There is no official
position on interchangeability of a biosimilar at the EU level. Instead, several national regulatory authorities,
including the Dutch Medicines Evaluation Board (MEB), the Finnish Medicines Agency Fimea, Healthcare
Improvement Scotland, the Irish Health Products Regulatory Authority, and Paul Ehrlich Institute in Germany,
have already taken national positions to endorse the interchangeability of biosimilars under the supervision of the
prescriber ¢2:33),

The WHO survey of 21 countries revealed that most LMIC countries do not have regulatory guidelines for the
interchangeability of biosimilars, but many have adopted national approaches for this. As summarized in Table 2,
most of the countries rely on the decisions made by the prescribers. However, Brazil, Cuba, Ghana, Peru, Russia,
and Zambia also consider the clinical evidence provided by the biosimilar manufacturers 9.

It is important to note that both biosimilars and interchangeable biosimilars can constitute as safe and effective
treatment options. Some prescribers fear that switching between non-identical but highly similar biologicals can
lead to loss of efficacy or adverse events. However, several reviews have confirmed the safety of switching from
RPs to biosimilars. This includes a systematic review of 178 switch studies, encompassing over 20,000 switched
patients, reporting no signs of such switching associated with any loss of efficacy or higher rates of side effects ",

What are some actual and potential benefits of biosimilars?

More data on the benefits of biosimilars for healthcare systems and societies is available in HICs, such as the US
and European countries, compared to LMICs.

The biosimilar market share has been growing in HICs, with the total European biosimilar market reaching EUR
8.8 billion in 2021 4. As of 2022, biosimilar products comprised nearly 66% of the adalimumab share in the EU
%, Notably, the impact of biosimilar competition led to cumulative savings at list prices of over EUR 30 billion in
Europe by 2022 9. Figure 3 below shows the market expansion and price reduction with the advent of
adalimumab biosimilars in the EU.

Figure 3: The launch of adalimumab biosimilars has (A) expanded the market and (B) reduced prices, making biologics
more accessible.

(A) Increase in EU Adalimumab Market Size (SU)

Volumes (SU Eq. 40mg)

(B) Reduction in EU Adalimumab Pricing
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Significant price reductions have also been associated with the market entry of biosimilars in the US. The cumulative

savings in drug spending from the trastuzumab biosimilar launch between Q3 2019 and Q2 2022 was estimated to
be USD 5.3 billion in the US. Moreover, three years after the launch of the first trastuzumab biosimilar, the price of
the RP declined by 19%, and biosimilars accounted for 80% of the share of all trastuzumab products ©°.

A 2023 report by the US Department of Health and Human Services highlighted how biosimilar competition
reduced costs for Medicare Part B and enrollees. Opportunities remain to further decrease Part B and enrollee
expenditure via increased utilization of more affordable biosimilars 7.

Biosimilars are not only linked to cost savings, but they also add value through increased access to medicines

for patients. For instance, European data showed a substantial increase in the use of biologics and biosimilars
when a biosimilar entered the market, which was attributed to reduced costs driven by competition ©®. Physician
perspectives on biosimilars have also positively evolved, as demonstrated by a survey of 63 oncologists and
immunologists showing more confidence in using biosimilars across various European countries 2.

Despite more data being available for HICs, promising data on the potential and actual benefits of biosimilars also
exists for LMICs.

Biosimilars are more cost-effective treatment options than their RPs and competing with RPs can
contribute to decreasing RPs’ prices and allow more patients to be treated. In Malaysia, for instance,
insulin prices have dropped over 40%, and insulinization rates have improved by 30% since 2011, when
biosimilars to RHI insulins were made available “9,

A study in Brazil estimated the impact of the lack of access to trastuzumab on the mortality of HER2-positive
patients with metastatic tumors in the national health system (NHS) in 2016. Of the 2,008 women diagnosed
with advanced HER2-positive breast cancer, it was estimated that two years later, only 808 would be alive if they
received only chemotherapy, 1,408 if they received chemotherapy plus trastuzumab, and 1,576 if they received
the gold standard of chemotherapy plus trastuzumab and pertuzumab . Studies such as this one underscore the
importance of adopting biosimilars in countries with sub-optimal accessibility to life-saving medicines, such

as trastuzumab.

Figure 4: Estimated survival rate of 2,008 HER2-positive breast cancer
patients with metastatic tumors after two years of treatment

chemotherapy
plus trastuzumab
and pertuzumab

808 1,408 1,576

patients patients patients

Chemotherapy Chemotherapy
treatment only plus trastuzumab

S

A recent study conducted in China confirmed equivalent clinical outcomes and lower prices of cancer care
biosimilars compared to RPs, suggesting that increasing the uptake of biosimilars can benefit oncology patients. A
systematic review and meta-analysis of 39 randomized clinical trials and 10 cohort studies found equivalent clinical
outcomes between rituximab, bevacizumab, and trastuzumab and their RPs in China. In 2022, the estimated
median weighted average prices for biosimilars of bevacizumab, rituximab, and trastuzumab in China were 74%,
69%, and 90% of the price of the RP, while biosimilars uptake rates were 83%, 74%, and 54%, respectively 2.
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In LMICs certain
non-innovator
biotherapeutic
products other

than the
originators or
biosimilars are
approved and
can occupy a
substantial
proportion

of the market.

In 2014, the Colombian Ministry of Health and Social Protection highlighted that 8 of its NHS's ten most used
medicines were biologicals. If there were just two competitors for each of those eight biologicals, the Colombian
NHS could have saved 600 billion Colombian pesos (43). In Mexico, the head of COFEPRIS emphasized in 2017 that
biosimilars represent a safe option for the NHS to improve access to treatments for NCDs “4.

Many physicians now believe using biosimilars can reduce costs and increase patient’s access to medicines. For
instance, according to a survey among Malaysian oncologists, most oncologists (95%) agreed that prescribing a
biosimilar would save healthcare costs, increase the accessibility of biologics (91%), and stimulate competition in the
biologics market (88%) “°.

What are some barriers to biosimilar access and adoption?

Challenges of various natures remain towards increased access to and adoption of quality-assured biosimilars in
emerging markets and, more broadly, in the global South. Insights on key access challenges were gathered mainly
via a literature search and were complemented with interviews. A total of three interviewees from three countries,
Nigeria (lower middle-income), Colombia (upper-middle-income), and Taiwan (high-income), were interviewed to
gather insights from different local contexts.

Despite progress, regulatory frameworks for biosimilars have different maturity levels across LMICs, with some
remaining unclear or under development. Heterogenous regulations, non-adherence to regulatory pathways,

and imprecise use of interchangeability (as well as insufficient pharmacovigilance) are common challenges @8,
These factors can impede or slow down access to quality-assured biosimilars. In particular, the African region

has the highest prevalence of poor-quality medicines, with weak or absent regulatory systems largely responsible
for this “®. The WHO estimates that 1 in 10 medicines in LMICs is substandard or falsified, with most reports of
these products coming from Africa“” Unsurprisingly, the Nigerian interviewee flagged abuse and misuse of fake,
counterfeit, and low-quality biosimilars. Possible identified causes for this issue included underdeveloped regulatory
systems, easy access to cheap but low-quality or fake biosimilars, lack of education on biosimilars, not following
the prescribers’ guide, and difficulty securing follow-up appointments with doctors.

In LMICs certain non-innovator biotherapeutic products other than the originators or biosimilars are approved and
can occupy a substantial proportion of the market. The dominant product class of human insulin, manufactured in
various countries, is a key example of such a biotherapeutic.

A me-too/noninnovative/copy biotherapeutic product (i.e., non-originator and non-biosimilar) is defined as a
biotherapeutic product developed on its own and not directly compared and analyzed using a licensed reference
biotherapeutic product as a comparator. [t may or may not have been compared clinically. In the WHO survey,
the existence of a regulatory framework for such products in the participating countries was assessed . Brazil,
China, Cuba, Malaysia, the Republic of Korea, and Thailand have formulated regulations for such products. Brazil
had several such products on its market as non-innovator products, and all that were licensed before March 2002
have been reassessed in terms of efficacy and safety for each indication, that is, four somatropins, one filgrastim,
one interferon, and two erythropoietins. On the other hand, China has 98 non-innovator biotherapeutics of

13 products approved by the National Regulatory Authority. However, there is no plan for their re-evaluation.
These products range from the older ones like interferon and erythropoietin to newer mAbs like adalimumab
and bevacizumab. The complexity of this situation becomes a barrier to the uptake of biosimilars as it decreases
confidence in biosimilar uptake.
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Given the difficulties in encouraging local manufacturing, many LMICs are highly dependent on importing

biosimilars from other countries, making them vulnerable to shortages and contributing to illegal transactions and
circulation of substandard and falsified medicines, such as in the African region. However, as noted by the Nigerian
interviewee, stakeholders in LMICs are often interested in exploring partnerships with biosimilar companies to
secure local manufacturing and procurement agreements.

Different stakeholders may still be unaware of the use of biosimilars in some LIMCs. Prescribers may lack the
confidence to prescribe biosimilars, and patients might lack trust in biosimilars. The Colombian interviewee stressed
that patients tend to think that biosimilars may have quality issues and noted that such negative perception is likely
to originate from the HCPs, which ends up influencing patients. A survey among Nigerian pharmacists published

in 2022 suggests a lack of knowledge of biosimilars, as most pharmacists incorrectly responded that a biosimilar is
structurally identical to its RP “®.

The lack of policies and guidance encouraging access to and use of biosimilars may also contribute to sub-
optimal biosimilar use. The Taiwanese interviewee noted a need for a clear policy to encourage hospitals to adopt
biosimilars into their formularies. According to the interviewee, hospitals still prefer to use the RPs as not much
educational awareness and/or effective incentives are given

to use biosimilars.

To summarize, better access to biosimilars in LMICs is not only a matter of availability
but also education, training, capability building, capacity management, better
distribution infrastructure, and distribution systems. The LMIC drug regulators should
focus on reducing counterfeit or low-quality biosimilars, black-marketing, unethical
marketing, product manipulation, and corruption at various levels 9.
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Policy recommendations

Policy recommendations for accessing and using quality-assured biosimilars in LMICs are outlined below.

These recommendations should be considered as general guidance and not as ‘one-size-fits-all’” policies.

Not all recommendations may be relevant to all LMICs, and these should always be tailored to the local contexts

and economies in different countries.

Reqgulatory requirements for biosimilar licensing
in LMICs should be strengthened to facilitate
approval of safe and quality-assured biosimilars.
Following examples from the WHO and
stringent regulatory authorities can help LMICs
in this engagement. In Africa, establishing the
African Medicines Agency (AMA) could help
pool regulatory resources among countries,
facilitate access to quality-assured medicines,
and help fight counterfeit medicines “ 59, As of
October 2023, 27 African countries had ratified
the AMA treaty, and other countries had signed
and were expected to ratify it ¢".

Pharmacovigilance systems should be
strengthened to monitor, and report suspected
reactions or adverse events appropriately. Given
biosimilars’ complexity, pharmacovigilance is
important to evaluate their long-term safety ©2.

Providing clear guidelines for prescribing biosimilars
can help to increase prescribers’ confidence in
prescribing biosimilars. Increasing patient education
on biosimilars, especially in countries where these
may be linked to low levels of trust, can mitigate
possible nocebo effects (53). Multi-stakeholder
initiatives can educate the patients on key topics
such as the risks of counterfeit biosimilars and the
importance of following treatment guidance from
trusted sources.

Depending on the local context, national policies
should be implemented to support increased
access to and adoption of biosimilars. Relevant
national policies could include promoting higher
reimbursement levels for biosimilars and providing
incentives to prescribe biosimilars, as narrated by
the Taiwanese interviewee.

Encouraging local manufacturing can facilitate
stable supply and availability, and consequent
access, to biosimilars in the LMICs. Global
companies may increase their manufacturing
presence in LMICs or may improve the
manufacturing capabilities of other local
manufacturers via technology transfers, which
could be part of licensing agreements. Ideally,
promoting local manufacturing should be part
of a wider plan to improve business conditions in
certain LMIGs.

At both local and global levels, various initiatives
led by different stakeholders can improve

access to biosimilars in the LMICs. Company-led
initiatives can involve partnerships with local
authorities, patient support programs, and free
access to patients. Initiatives led by international
organizations such as the WHO PQP can support
countries to acquire quality-assured biosimilars.
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Potential selection criteria for quality-assured biosimilars

Following a biosimilar’s regulatory approval, public and private payers make purchasing decisions to choose
amongst potential biosimilars. Acknowledging that a biosimilar's price and affordability requirements remain
key factors for payers in LMICs, there are additional criteria beyond price to help stakeholders choose
quality-assured biosimilars.

The manufacturing process of each biotechnological medicinal product undergoes several changes during its life
cycle, which may have a substantial impact on the product. Therefore, the new and previous versions should be
deemed to be comparable by appropriate tests, usually physico-chemical, structural, and in vitro functional tests
¢4 The demonstration of comparability does not have to mean that the pre-change and post-change products are
identical but that they are highly similar, and that the existing knowledge is sufficient to conclude that the observed
differences have no adverse impact on the safety or efficacy of the medicinal product "®. The advancement in
protein structure characterization and other processes has led to many improvements in the manufacturing and
product testing that a biosimilar manufacturer can measure up to 100 critical quality attributes (CQAs) across 40 or
more biochemical, analytical, pharmacological, or functional assays to ensure bio-similarity ?®. The national control
laboratories at LMICs should ensure that adequate tests are carried out to check that the biosimilar products
comply with WHO specifications to provide assurance to prescribers, payors, and patients on the product’s quality
prior to release in the market @,

A biosimilar’s regulatory approval by a regulatory authority that is a part of the International Council for
Harmonisation of Technical for Pharmaceuticals for Human Use (ICH), such as the US FDA, EMA, and the
Pharmaceuticals and Medical Devices Agency (PMDA) of Japan, could increase LMICs stakeholders’ confidence
in the quality of a biosimilar. Additionally, the WHO PQP allows LMICs to adopt pre-qualified biosimilars

with confidence.

In addition to considering the adverse events that emerge from the clinical trials, pharmacovigilance data and
results from post-marketing studies can provide additional useful information on the safety of a biosimilar.

RWE, even from the HICs, can further reassure payers about a product’s safety, efficacy, and quality. The RWE
can provide information on the use of a biosimilar in populations not included in clinical trials, such as diverse
ethnic groups, and potentially information on the biosimilar’s use in other indications (not explored as part of
the original clinical trials).

Clear packaging and barcoding on the product’s per-dose packaging can help limit medication errors *> and
potentially help distinguish between quality-assured biosimilars and fake or counterfeit biosimilars.

The possibility of administering the biosimilar via patient-friendly devices or delivery mechanisms (for instance,
insulin pens) can be valuable and improve HCPs' and patients’ experience.

The manufacturer’s capability, capacity, and geographical presence can impact the availability of a biosimilar.
Payers could consider the following characteristics of the manufacturer: experience and reputation with
biosimilars; records related to products’ quality; supply conditions such as the number of manufacturing centers;
manufacturing location; supply chain resilience; positive history related to shortages and recalls; capability to
maintain adequate production; and counterfeit protection 67,

Additional offerings, such as educational materials, can be helpful during treatment initiation and continuation
for HCPs and patients.
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Conclusion

Biosimilars are more affordable treatment options than their RPs and can help
increase access to medicines in LMICs and HICs. Experiences from the HICs
confirm several benefits of biosimilars. Biosimilar companies actively market

their products in LMICs, creating opportunities to expand treatment options,
particularly needed for under-served and under- or un-insured communities.

As governments and other stakeholders increasingly recognize the potential of
biosimilars in addressing accessibility and affordability challenges, more biosimilars
are likely to enter the global market. Increased access to biosimilars can benefit
health systems and economies by increasing competition and reducing the prices
of expensive biologics. Despite establishing regulatory pathways for biosimilars in
LMICs, focused approaches are required to strengthen the regulatory requirements
further and facilitate access to quality-assured biosimilars. Additional challenges
related to adopting quality-assured biosimilars persist across LMICs and may include
dependence on importation, low awareness of biosimilars, and lack of effective
policies encouraging their access and use. Recognizing that affordability remains a
critical factor when making decisions around procuring biosimilars, stakeholders in
LMICs can consider some characteristics of the product and the manufacturer to
ensure the selection of quality-assured biosimilars. Proposed policy recommendations
to promote access to biosimilars in this review article include strengthening
regulatory systems and pharmacovigilance, providing guidelines for prescribing
biosimilars, increasing education on biosimilars, strengthening national policies to
increase access to and adoption of biosimilars, encouraging local manufacturing,
and encouraging stakeholders’ initiatives promoting access to biosimilars.
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Expanding Access to High Quality Biosimilars to
Significantly Improve Health Outcomes and Quality of
Life for Patients

Biocon Biologics is driven by a humanitarian mission to ensure advanced, lifesaving biologic
treatments are within reach for all. With a steadfast commitment to equitable access, we provide
high-quality, affordable biosimilars for diabetes, cancer, and autoimmune diseases to patients in
Advanced & Emerging Markets. Our goal is to ease the financial burden of chronic disease
treatments on patients, governments, and healthcare systems, and enable global health equity.

Transforming Healthcare. Transforming Lives.
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