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Will Asia Go Big in Biosimilars Adoption and

Manufacturing?

Since 1984 when U.S. regulations favoring
adoption of generics were enacted, the global
generics market has grown to account for roughly
38% of global pharmaceutical spending and this
portion is expected to increase to 43% in the next
five years.? Will biosimilars follow the generics
trajectory in the next few decades?

While the biosimilars market is still in its early years, many

industry watchers expect it to grow faster than all other pharma
segments. With biologics accounting for almost a quarter of global
pharmaceutical sales, the expiration of their patents will pave the
way for intense biosimilar competition. Who will leverage the fast-
growth potential of biosimilars?

Historically, Asia has led in generics adoption with approximately
40% of global generics spending coming from this region.?

With more than 300 biosimilars under development in Asia,?
could the region position itself as the center for global biosimilars
manufacturing and adoption?

In this Executive Insights, L.E.K. Consulting analyzes how the
biosimilars industry could evolve in Asia, examining the industry
growth drivers, enablers and challenges it will likely face and how
industry players can ride the growth waves.

Growth drivers

Generics represent 55% of pharma spend in Asia, due to
availability and cost-effectiveness. Similarly, the growth of the
biosimilar industry will be driven by the following factors:

Biologics patent expirations. With an estimated US$64B worth
of global biologics sales at risk due to patent expirations by 2020,
the biosimilars industry is expected to post a double-digit CAGR of
15% (see Figure 1). Furthermore, an additional US$36B worth of
biologics will go off patent between 2020 and 2030, fueling R&D
activity for the third and fourth wave of biosimilars.

Figure 1
Sales at risk from biologics patent expirations (2015-30F)
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Source: L.E.K. analysis of data from EvaluatePharma (2016).
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Patient demographics. With 60% of the global population based
in Asia, the potential demand for biosimilars there is expected to
be higher than in any other geographic region. Rising urbanization,
an increasingly aging population and lifestyle changes in Asia have
also led to the growing incidence of non-communicable diseases
such as cancer, diabetes and auto-immune disorders. Figure 2 lists
a selection of biologics for non-communicable diseases and the
addressable Asian patient populations, excluding respondents to
small molecule therapies.

Government support. Many Asian countries are accelerating the
development of biosimilars; for example, South Korea has been
the most aggressive in developing the biosimilars industry in the
region, allocating 35% of its medical research budget in 2012 to
aid local pharma companies. In addition to capital and generous tax
breaks, the government also provides regulatory guidance to local
biosimilars companies, and has set an ambitious goal of providing
22% of global biosimilars by 2020.4 China has also provided
generous funding, with US$308B allocated from 2010 to 2015 for
biotechnology including biosimilars, and an additional US$11.8B
earmarked for 2015-2020 to advance innovations in biotech.>

Figure 2
Selected biologics for non-communicable diseases and estimate of addressable patients in Asia

Aot S o Addressable patients Addressable patients
Biologic Molecule name Approved indication(s Mn (2015) Mn (2030F)

Lantus Insulin glargine Diabetes 81.0 108.0

Humira Adalimumab Inflammatory bowel disease, Crohn'’s disease, 5.4 8.0
rheumatoid arthritis and ulcerative colitis™

Avastin Bevacizumab Colorectal, lung, ovarian, cervical, kidney, 1.4 2.1
brain and breast cancers

Neulasta Peg-filgrastim Neutropenia 1.1 1.6

Herceptin Trastuzumab Breast and stomach cancers 0.4 0.6

Notes: *Biologics with patents expiring by 2020. **Approved indications may differ by country. “Excluding juvenile idiopathic arthritis, psoriatic arthritis, ankylosing spondylitis, and

plaque psoriasis, which are also FDA-approved indications.

Source: L.E.K. analysis of data from the World Health Organization, IDF Atlas (2015), Diabetes Research and Clinical Practice (2011), National Cancer Institute, IMS Health and

J Global Health (2015).

Affordability. Price discounts on biosimilars will drive adoption
particularly in emerging Asian economies that have low healthcare
spending per capita, low private insurance penetration, and high out-
of-pocket expenses (30-60% of total healthcare spending). With price
discounts between 30% and 70% of the originator’s price, biosimilars
may prove attractive to patients who cannot afford biologics.

Universal healthcare coverage. Universal healthcare is expanding
in emerging economies such as Thailand and Indonesia to provide
better access to drugs through subsidies and reimbursement
schemes. Meanwhile, governments in developed markets such

as South Korea and Japan are facing pressure to contain public
healthcare costs. These present attractive opportunities for low-
cost biosimilars to overtake biologics.

Key enablers

As they do in the generics industry, the key stakeholders
(government, manufacturers, payers and physicians) will play
important roles in driving the biosimilars industry. The key
enablers to facilitate industry growth include government support
to develop local R&D and manufacturing expertise, regulatory
guidelines to evaluate drug safety and efficacy, payer support

to manage drug costs, manufacturing and development cost
advantages, and prescriber support to drive adoption.

Regulatory frameworks. Biosimilars, unlike generic drugs, are not
exact copies of the reference drug, hence guidelines are needed to
evaluate and establish the safety, efficacy and consistency of and
structural similarity to the reference biologic. Asian countries have
varying degrees of sophistication in evaluating biosimilars, with
more developed countries such as Japan and South Korea adopting
stringent regulations on par with EMA (European Medicines
Agency) guidelines. India has opted for lower regulatory hurdles,
with most candidates designated as follow-on biologics rather
than biosimilars. China released a final guideline in 2015 with
customized requirements for biosimilars, and previously approved
candidates as follow-on biologics using the same pathway for
biologics. To date, China and India have approved 96 and 66
follow-on biologics respectively, while Japan and South Korea have
approved nine and seven biosimilars, respectively.

Payer support. In Asia, governments are one of the key payers
for pharmaceuticals and the driving force for the success of the
generics industry. Government efforts to balance drug access and
costs through public health schemes can provide strong support
for the nascent biosimilars industry. In South Korea, biosimilars
uptake accounts for a quarter of biologics volume due to a single-
payer reimbursement system with a high emphasis on cost savings.
In China and Vietnam, government tenders and reimbursement
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schemes have allowed biosimilars to enter the public healthcare
system, resulting in 60% and 38% market uptake respectively.
Japan, which historically has struggled with generics adoption,
has seen a rapid market uptake of biosimilars filgrastim (45%)
and insulin glargine (9% over two months) due to cost-limiting
regulations aimed at hospitals, where both reimbursement and
hospital fees are capped by legislation.”

Cost advantages. Asia-based companies have benefited from a
lower cost base relative to the U.S. and EU, which includes:

e Lower biosimilar development costs (e.g., US$11M-$20M in
India and US$3M-$10M in China, versus US$100M-$250M in
the U.S. and developed countries)

e Lower capital expenditure for GMP manufacturing facilities
(US$250-$300M in the U.S.; 25-50% cheaper in Japan, India,
South Korea and China)

e |ower labor costs in Asia (4%-73% of the cost of U.S. labor)8

While materials and consumables costs may not differ
significantly from costs in the U.S. or Europe, our analysis shows
that lower capital expenditure and labor costs can still provide

a significant advantage to local manufacturers in countries such
as South Korea (see Figure 3). These cost savings can translate
into lower drug prices while remaining profitable, enabling

local companies to enter the biosimilar industry (see Figure 4).
Furthermore, companies can leverage their existing competencies
in the pharmaceutical value chain (e.g., logistics, packaging and
marketing) to their advantage. While these cost advantages may

diminish over time, early entrants can use the head start to build
up their brand reputations.

Figure 3
Estimated costs for biosimilar manufacturing
Sample analysis of manufacturing costs in the U.S. and South Korea

Estimated costs for a monoclonal antibody
manufactured in U.S. and South Korea* (2015)
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Notes: *Assumes 5 g mAb / L titer, 90 kL plant capacity, 10-year linear depreciation

of capital investment, output of 1 metric ton (MT) of mAbs per year and scaled
manufacturing labor costs (e.g., South Korea labor at 58% of U.S. costs). One gram
can provide between two and 10 vials of finished product. **Others includes overheads
such as utilities cost.

Source: L.E.K. analysis.

Figure 4
Profiles of selected biosimilar manufacturers

Figure 4. Selected profiles of Asia-based biosimilar drug companies

FY2015
revenues
Year ($millions

Company established usD)

Biocon 1978 471%*
Intas Pharmaceuticals 2000 1,012*%*
Celltrion 2002 540

LG Life Sciences 2002 398**
3SBio 1993 266**
Beijing SL Pharma 1994 166**

Key inline biosimilars*

Basalog (insulin), BIOMAb EGFR (nimotuzumab), CANMAD (trastuzumab), Nufil Safe
(filgrastim), Erypro Safe (EPO)

Neukine (filgrastim), Erykine (EPO), Intalfa (IFN), Pegasta (peg-filgrastim),
Terifrac (teriparatide), Mabtas (rituximab), Folisurge (FSH), Razumab (ranibizumab)

Remsima (infliximab), Herzuma (trastuzumab)

Eutropin (recombinant growth hormone), Espogen (EPO), Follitrope (FSH), Euvax B
(hepatitis B vaccine)

TPAIO (thrombopoetin), EPIAO (EPO), Intefen (IFN), Inleusin (IL-2), Sparin (LMWH)

Li Sheng Su (filgrastim), Mai Ge Er (rhiL-11), Xin Ji Er (rhIL-2), Fu Ji Fu (rhFGF)

Notes: *Abbreviations used: EPO — erythropoietin; IFN — interferon alfa 2a; FSH - follicle-stimulating hormone; IL-2— interleukin 2; LMWH — low molecular weight heparin;
rhiL-11- recombinant human interleukin-11; rhiL-2 — recombinant human interleukin-2 , FGF — fibroblast growth factor. **Revenues includes non-biosimilars such as generics.

Source: Company websites and annual reports; WSJ; SPEEDA,; L.E.K. analysis.
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Prescriber support. Asian patients hold doctors in high regard;
hence, prescriber support will be essential to biosimilars adoption.
A survey in 2015 found that physicians across the region have
different levels of understanding and perception on biosimilars
safety, efficacy and interchangeability. Around 68% of medical
respondents across Asia consider biosimilars and biologics to be
interchangeable but only 37% were willing to prescribe biosimilars
to new patients, highlighting the need for physician education on
biosimilars and additional data on product efficacy and safety.?
As evidence of positive patient outcomes accumulates, physician
stickiness to particular brands may develop and encourage wider
biosimilars advocacy and adoption.™

With these enablers in place, biosimilars could follow the trajectory of
generic drugs, however, the industry also faces challenges reminiscent
of the early days of the generic drug industry.

Challenges in growing biosimilars in Asia

Like generic drugs, biosimilars will face a number of hurdles before
they become widely acceptable to payers, patients and prescribers.

Interchangeability and substitution. Potential differences
between biologics and biosimilars have led to global regulatory
concerns about drug interchangeability and substitution, which
have hindered biosimilars uptake in Europe. Asian regulatory
bodies have sought to allay those concerns by prohibiting
substitution at the pharmacy level. However, the overall impact of
substitution may be weak given the low penetration of biologics.

Awareness and perception. In Asia, brand perception is often
equated with quality. Both physicians and patients show a strong
preference for branded drugs despite the lower cost and proven
efficacy of unbranded generics. For the nascent biosimilars industry,
players should consider ways to improve awareness of their brands
and convince patients and physicians of the quality and efficacy of
their products.

Regulatory lapses. Regulatory lapses in the pharmaceutical
industry have led to serious risks to patient safety such as the
distribution of contaminated or counterfeit drugs. Examples include
a contaminated biosimilar in India that resulted in eye inflammation
in patients, and a heparin adulteration scandal in China that was
linked to 81 deaths. While isolated incidents may slow down the
adoption of biosimilars, multiple incidents may lead to a steep
decline in adoption and threaten industry growth.

Innovators’ response. For innovators, lowering prices of
biologics to match biosimilars is not a commonly pursued
strategy to ward off biosimilar competition, and innovators have
usually commanded a premium, which has allowed biosimilars

to win market share. However, innovators may seek to influence
prescribers and patients by identifying cases for preferential use
of biologics in key patient segments and indications for which the

biosimilar has not been tested.!" Partnerships with physician and
patient groups, such as patient access programs, offer strategic
pricing schemes (e.g., outcome-based and finance-based) to gain
loyal advocates and may delay biosimilars adoption. Pricing and
rebate negotiations with payers may also provide innovators with
an advantage, but Asian countries including India, China, Japan
and South Korea have adopted price controls to curb the practice
and level the playing field.

Winning the biosimilars market in Asia

Competition in the biosimilars space is intense, and companies
should consider the unique market characteristics in Asia and adapt
their strategies accordingly.

Optimize product portfolio. The choice of product portfolio is a
critical first step for biosimilars players considering the significant
investment required for R&D and commercialization. In the portfolio
selection process, companies should carefully consider product-
therapeutic area combinations to pursue taking into account the
disease burden, level of unmet needs in Asia as well as expected
competition level. Furthermore, fit with company’s strengths such
as therapeutic area and manufacturing expertise should also be
considered in order to minimize potential risks in the future.

Prioritize target markets. The healthcare market in Asia is
heterogeneous, with varying levels of development, complexity
and customer dynamics influencing biosimilar adoption. Biosimilar
uptake in developed markets such as Japan and South Korea

will be influenced primarily by payer/government efforts to curb
healthcare costs. On the other hand, developing markets such as
China, India and Southeast Asia are largely dependent on patient
spending power, given the large proportion of out-of-pocket
healthcare spend in those countries. Due to differences in adoption
and market potential, biosimilar drug companies should prioritize
markets wisely to maximize investment returns on their portfolio.

Identify the right partner. A number of competencies are
needed to successfully develop and commercialize biosimilars.

In addition to manufacturing capabilities, regulatory expertise

is needed to gain a foothold in highly regulated Asian markets.
Financial strength is needed, given the high costs involved and long
development times (e.g. four to six years for a single indication).
Other competencies required include sales, marketing and

medical capabilities to educate and drive brand awareness among
physicians, patients, payers and other key decision makers. Players
will need to assess their strengths in their target market and, if
necessary, seek out partnerships to bridge gaps in their capabilities.

Expand prescriber base. Additional investment in physician
education and building awareness will be critical to grow the
number of prescribers beyond the existing users and drive higher
volumes of prescriptions. Current knowledge of biologics generally
lies with specialists in metro or tier 1 cities, which results in limited
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biologics adoption. Expanding knowledge beyond metro/tier

1 cities will be necessary to grow the biosimilar market in Asia. For
example, Novo Nordisk was successful in increasing the number of
doctors trained in diabetes management in developing countries
such as Vietnam and Indonesia through its Train-the-Trainer
program targeting internists and general practitioners.

Adopt new commercialization strategy. The target patient
pool for biosimilar products is comparatively smaller than that

for generics; therefore, companies need to fundamentally shift
from the traditional sales and marketing approach that relies
heavily on sales force promotion. Players need to be innovative

in their commercialization strategy to achieve economies of scale
effectively and maintain a profitable operation. Given the intense
competition, companies should also find ways to differentiate and
add value to their customers, which may require the company to
go beyond just selling a product.

Conclusion

The foundations have been laid for the biosimilar industry in
Asia, providing an opportunity for the region to become a global
center for manufacturing and adoption of biosimilars in the next

few decades. However, players will need to overcome potential
hurdles in order to win in Asia. Despite optimism for growth,
the industry has a long way to go before it catches up with the
generics industry.
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" For more detailed insights on innovator responses to biosimilar competition, see
L.E.K. Executive Insights Volume XVI Issue 10 “The Biologics Inflection Point:
Managing The Risk From Biosimilar Competition.”
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