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Purpose: While the value of individual biosimilars is evident, little is known about the value of a biosimilar portfolio beyond the cost savings
between biosimilars and originators. Stakeholders may consider the value of a manufacturer’s biosimilar portfolio, especially when negotiating
portfolio-based contracts or other rebate programs. However, little is known about what other types of value, in addition to financial benefits,
decision-makers perceive regarding a manufacturer with a biosimilar portfolio compared to those without one. The objective of this integrative
literature review was to describe a conceptual framework consisting of themes that may help define the value of a biosimilar portfolio.
Methods: An integrative literature review was conducted using Excerpta Medica Database (Embase) and Medical Literature Analysis
and Retrieval System Online (MEDLINE). Grey literature searches of search engines, journals not indexed in Embase or MEDLINE,
healthcare payers, health technology assessment bodies, value frameworks, and non-pharmaceutical industry analogs were also
conducted. Eligible studies reported on the value of a biosimilar portfolio in decision-making by stakeholders. Apart from the
literature, insights were gained from clinical experience and observation.

Results: No studies investigating biosimilar portfolio value were identified; however, several themes were identified that may help
define the value of a biosimilar portfolio: Manufacturing; procurement, inventory, and storage; administration; education; and
transaction costs. Several non-pharmaceutical industry analogs were identified: Product line length and single-supplier versus multiple-
supplier procurement. Several themes were identified through other sources: Science credibility and research. Based on these themes,
we developed a conceptual framework for biosimilar portfolio value.

Conclusion: To our knowledge, this is the first study to systematically assess and create a framework for biosimilar portfolio value.
The conceptual framework described here could be tested to quantify the clinical and economic value associated with a biosimilar
portfolio.

Plain Language Summary:

® Though the value of single biosimilars is evident, little is known about the value of a biosimilar portfolio beyond the cost savings
incurred between biosimilars and originators.

e We identified seven themes that may help to define the value of a biosimilar portfolio: Manufacturing; procurement, inventory, and
storage; administration; education; transaction costs; science credibility; and research.

® These themes may be integrated into a conceptual framework that may form a basis to help quantify the clinical and economic
benefit of a biosimilar portfolio to stakeholders.

Keywords: biosimilar, portfolio, value, analog

Introduction

Generally defined as a collection of products or services a company offers, portfolios are used across industries to mitigate risk,
improve cash flow, spur innovation, and increase brand awareness.' For example, the Coca-Cola Company leverages its portfolio
to develop exclusive distribution agreements.2 The use of portfolios has taken place more recently in the pharmaceutical industry,
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where manufacturers historically focused on one product or biological pathway.> Work by Bleys et al suggests that the
pharmaceutical industry first embraced the portfolio model in 2010.% In a portfolio model, there is less investment risk versus
a single product. Other advantages include a greater chance of financial incentives delivered across multiple assets. Potential
disadvantages include scarce resources owing to diversification, impeded decision-clarity/lack of focus, and centralized functions
that may cause prioritization and competition among assets.

Pharmacoeconomic evaluation of pharmaceutical products is multifaceted but generally has only considered cost (eg, cost per
quality-adjusted life-years [QALY] outside of the United States).* There are other sources of value that are currently not
considered in these assessments. Beyond cost, other elements may be helpful in evaluating value that may need to be considered
in decision-making for pharmaceutical products, such as reduction in uncertainty, fear of contagion, and the value of hope.*

The European Medicines Agency (EMA) approved the first biosimilar Omnitrope™ (somatropin) in 2006, while the Food
and Drug Administration (FDA) approved the first United States (US) biosimilar Zarxio® (filgrastim-sndz) in 2015.°
Biosimilar approvals have steadily increased since then, with 80 authorized biosimilars in the European Union (EU) and 45
approved biosimilars in the US as of January 2024.%” In 2020, only 13% of biosimilars were being developed by six large
pharmaceutical companies; thus, the majority of development was undertaken by smaller companies.®

Evidence suggests that stakeholders frequently use studies related to clinical efficacy and safety as well as pharmacoeconomic
evidence in decision-making.”'" Additionally, stakeholders may consider the value of a manufacturer’s biosimilar portfolio in
a particular therapeutic area in decision-making, especially when negotiating portfolio-based contracts or other rebate programs.
However, little is known about what other types of hidden value, in addition to financial benefits, decision-makers perceive
regarding a pharmaceutical company with a biosimilar portfolio compared to those without a biosimilar portfolio. Large
pharmaceutical companies often believe their size and breadth of products offer an advantage relative to smaller companies.

While the inherent value of single biosimilars is clear, little is known about the relative value of having a biosimilar
portfolio beyond the cost savings incurred between biosimilars and originators. Furthermore, no studies have described
a method to assess the value of a biosimilar portfolio beyond cost. For the purpose of this integrative literature review,
a biosimilar portfolio is defined by the authors as a collection of >3 biosimilars produced by a single pharmaceutical
company. The objective of this integrative literature review is to describe a conceptual framework consisting of themes
that may help define the value of a biosimilar portfolio.

Materials and Methods

An integrative literature review was performed in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.!’ The literature search was conducted in Excerpta Medica Database (Embase)
and Medical Literature Analysis and Retrieval System Online (MEDLINE) via the ProQuest platform in May 2022.
Subject headings and free-text terms for portfolio and value were combined with those for study design and publication
type (Table 1). The search was limited to 2010 to May 2022, as work by Bleys et al suggests that the portfolio model was
implemented by the biotech industry in 2010.> Grey literature searches of search engines, journals not indexed in Embase
or MEDLINE, healthcare payers, health technology assessment (HTA) bodies, value frameworks, and non-
pharmaceutical industry analogs (eg, beverage brand portfolios, product line length, and supplier procurement) were
conducted using search strings, such as “Portfolio” and “Biosimilar portfolio”.

Pre-specified eligibility criteria regarding study population, intervention, comparator, outcome, and study design
(PICOS) are outlined in Table 2. The PICOS was designed to capture studies reporting on the value of a biosimilar
portfolio to key stakeholders, including patients, clinicians, pharmacy staff, nursing staff, and the institution/finance staff.
The outcome of interest was the value of a biosimilar portfolio, as defined by the studies. Study designs of interest were
observational studies, systematic literature reviews, non-systematic or narrative reviews. Relevant studies were limited to
those published after 2009 in English.

One reviewer screened titles/abstracts for potentially eligible studies. Full-text publications corresponding to the
included studies were then retrieved and screened by one reviewer. Themes related to the use and value of a biosimilar
portfolio in decision-making by stakeholders were extracted by a single reviewer. No formal quality assessment was
undertaken.

Apart from the literature, clinical experience and observation were used to identify additional themes.
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Table | Embase/MEDLINE Search Strategy
Topic Search String Hits ‘
Portfolio S TILAB (portfolio) OR TI,AB (product portfolio) OR TI,AB (R&D portfolio) OR TI,AB (drug 15,172
portfolio) OR TI,AB (drug development portfolio) OR TI,AB (drug pipeline portfolio) OR T,
AB (pharmaceutical portfolio) OR TI,AB (biopharmaceutical portfolio) OR TI,AB
(manufacturer portfolio) OR TI,AB (portfolio strategy) OR TI,AB (portfolio contract) OR Tl,
AB (portfolio based contract) OR TI,AB (portfolio agreement)
Value S2 TILAB (value*) OR TI,AB(“value of””) OR TI,AB(“perceived value of””) OR TI,AB(*perceived 6,973,616
value”) OR TI,AB(“value proposition”) OR TI,AB(“value demonstration”) OR TI,AB (tender¥)
OR TI,AB (benefit¥) OR TI,AB(“benefit of”)
Combine portfolio and S3 S1 AND S2 142,364
value
Study design S4 TI,AB (clinical AND (trial or study or studies)) OR TI,AB(“RCT”) OR TI,AB((singl* OR 7,898,395
doubl* OR treb* or tripl¥) NEAR/I (blind[*3] OR mask[*3])) OR TI,AB (placebo[*|]) OR TI,
AB (random* NEAR/2 allocated) OR EMB.EXACT.EXPLODE(“Clinical trial”) OR EMB.
EXACT (“Controlled clinical trial”) OR EMB.EXACT (“Randomized controlled trial”) OR
EMB.EXACT (“Single blind procedure”) OR EMB.EXACT(“Double blind procedure”) OR
EMB.EXACT (“Crossover procedure”) OR RTYPE(“Clinical trial, Phase I’) OR RTYPE
(“Clinical trial, Phase 11"y OR RTYPE(“Clinical trial, Phase III”") OR RTYPE(“Clinical trial, Phase
IV”’) OR RTYPE(*“Controlled clinical trial”’) OR RTYPE(*“Multicenter study”) OR RTYPE
(“Clinical trial”)
Publication type S5 TI,AB (case NEAR/I (stud* OR report)) OR EMB.EXACT(*“Case study”) OR EMB.EXACT 8,696,821
(“Abstract report” OR “Letter”) OR RTYPE(“Case reports”) OR RTYPE(“Letter”) OR
RTYPE(“Historical article”) OR RTYPE(“Editorial”) OR RTYPE(“Note”)
Combine study design Sé S4 AND S5 8,696,821
Combine portfolio, value, S7 S3 NOT Sé 452,206
and study design
Time limit S8 S7 AND pd(>20091231) 1,618
English limit S9 S8 AND LA (English) 1,577%

Note: *Duplicates between Embase and MEDLINE removed from the results count.
Abbreviations: Embase, Excerpta Medica Database; MEDLINE, Medical Literature Analysis and Retrieval System Online.

Table 2 Eligibility Criteria

Criteria Description

Population ® Key stakeholders, such as patients, clinicians, pharmacy staff, nursing staff, and the institution/finance staff
Intervention ® No restriction

Comparator ® No restriction

Outcome ® Value of a biosimilar portfolio

Study design

® Observational studies

® Systematic literature reviews

Non-systematic or narrative reviews

Other ® Studies published in 2010 to present
® English language
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Results

Integrative Literature Review
No specific studies investigating biosimilar portfolio value were identified in the peer-reviewed or grey literature

(Figure 1). Since no studies were identified, we conducted a targeted literature review of the peer-reviewed and grey

literature to find articles that discussed biosimilar process or cost. We searched for themes or economic factors in these

articles that could form a basis for assessing biosimilar portfolio value.

This targeted literature review resulted in the identification of 15 studies from which several themes emerged. The

following themes may help to define the clinical and economic value of a biosimilar portfolio:

Manufacturing.

e Procurement, inventory, and storage.

Administration.

e Education.

e Transaction costs.

Additionally, several non-pharmaceutical industry analogs were identified; namely, product line length and single-

supplier versus multiple-supplier procurement. Several potential topics based on clinical experience and observation

were also identified: Science credibility and research.

Some of the identified themes may also be differentiators in biosimilar portfolio value and are described below.

—\

Identification

Screening

Included

Records identified from:
Databases (n = 1,577)

v

Records screened
(n =1,566)

Records removed before
screening:
Duplicate records removed
(n=11)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Y

Reports sought for retrieval
(n=32)

A 4

Records excluded
(n=0)

Y

Reports assessed for eligibility
(n=27)

A 4

Reports not retrieved
(n=5)

A 4

[

Studies included from databases
(n=0)

Studies included from grey
literature (n = 15)

Figure | PRISMA flow diagram for study selection.
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Manufacturing
Processing and packing biosimilars presents a challenge for manufacturers. Biosimilars are produced in cell lines with
multiple purification and production stages.' Given this innate complexity, modest changes in the manufacturing process can
disrupt the final structure and function of biosimilars and ultimately impact interchangeability with the reference product.'?
Further, drug shortages are not uncommon.'? Clinicians and pharmacy staff may develop a preference for biosimilars
from reliable manufacturers owing to the low likelihood of supply disruptions, positive history regarding recalls, safe
handling practices, supply chain security, and counterfeit protection.'*”'” For these reasons, there may be clinical value
that is realized by clinicians and clinical and economic value that is realized by pharmacy staff.

Procurement, Inventory, and Storage

There are challenges for end users (eg, institutions and clinical staff) associated with managing multiple brands, and
mistakes can be costly.'® Across biosimilars, there could be differences in packaging, shelf life, etc. between a biosimilar
and its reference product. In the US, many health plans may differ on the preferred biosimilar brand. Administration of
the wrong brand of biosimilar may result in non-payment from the health plan. Thus, the institution/finance staff would
absorb the cost of the biosimilar.

Administration

Patients, pharmacy staff, and nursing staff may develop preferences for differentiated forms of delivery (eg, intravenous
versus subcutaneous).'” ! Further, the timing of administration or patient experience may impact the preferences of
these stakeholders.

Oncology biosimilars are considered “look alike, sound alike” medications; thus, minimizing medication errors is
essential.”* Thus, patients, pharmacy staff, and nursing staff may realize clinical and economic value associated with
a biosimilar portfolio, as it may reduce resources associated with administration. Economic value may also be realized by
the institution/finance staff.

Education

Educating patients, clinicians, pharmacy staff, and nursing staff on biosimilars is resource-intensive.”> Through the use of
a biosimilar portfolio, educational materials from the manufacturer may be shared across stakeholders, reducing resource use
associated with internally collating and managing this knowledge. This may manifest as clinical value to patients, clinicians,
pharmacy staff, and nursing staff while providing economic value to pharmacy staff, nursing staff, and the institution/finance staff.

Transaction Costs

Both patients and the institution/finance staff incur costs associated with switching from a reference product to
a biosimilar or from one biosimilar to another.”* The economic value of a biosimilar portfolio may be realized when
patients can switch products without changing manufacturers. This may be related to resources saved associated with the
billing, coding, and reimbursement process.

A biosimilar portfolio may also provide value related to reimbursement support and other programs, such as product
replacement, co-pay assistance, and insurance denial support. The manufacturer of the biosimilar portfolio may serve as
a single, reliable source for patients and the institution/finance; thus, removing the need for resources associated with
contacting multiple manufacturers.

Potential Topics Based on Observation but Lacking Literature Support

Science Credibility

Science credibility may be assigned to manufacturers based on innovation or first-to-launch therapies.”> Manufacturers have
a 6% market share advantage when introducing a novel product/treatment compared to companies that launch afterwards, thus
there seems to be a reward for innovation.”> Moreover, companies with previous experience in a therapeutic area receive
nearly twice the first-to-launch advantage relative to companies with no experience.”” Perceived science credibility may also
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be related to company size. For example, Pfizer’s COVID-19 vaccine was used more widely than Moderna’s COVID-19
vaccine, partially owing to greater commercial and manufacturing capabilities with Pfizer.?®

It is possible that more science credibility may be assigned to companies with a biosimilar portfolio versus small
companies with a single biosimilar, though no evidence has been published on this attribute. Manufacturers with a large
portfolio in a therapeutic area may have greater credibility with stakeholders (eg, patients, clinicians, institutions) due to
their volume of research in a therapeutic area compared to a small company with a single drug. This could manifest in
stakeholder value based on reliability for support and breadth of therapeutic knowledge when contacting the manufac-
turer with a biosimilar portfolio.

Research

Manufacturers with biosimilar portfolios may have larger and sustained funding for research in a therapeutic area for
clinical and investigator-initiated trials. For institutions or organization that drive revenue through clinical research,
a manufacturer with a biosimilar portfolio may provide more confidence financially in sustaining their research business
and simplify procedures in contracting for the research business.

Non-Pharmaceutical Industry Analogs

Product Line Length

Work by Berger et al suggests that product line length can positively affect brand choice by influencing perceived brand
quality.®” The authors argued that companies with a wider variety of compatible products are generally perceived as having
greater category experience, thereby increasing perceived quality and purchase likelihood. Thus, biosimilar portfolios may
provide value relative to single biosimilar agents through greater brand quality associated with product line length.

Single-Supplier versus Multiple-Supplier Procurement
Work by Costantino et al outlined differences between single-supplier and multi-supplier procurement.”® Advantages of
single-supplier procurement included collaboration, shared benefits, and long-term relationships. In the context of
a biosimilar portfolio, this may manifest as high levels of trust between the manufacturer and stakeholders.

The authors also noted that multiple-supplier procurement is associated with greater costs related to the management
of more than one supplier and loss of scale economies. Thus, biosimilar portfolios may provide economic value owing to
reduced supply management costs, as described above in the Manufacturing theme.

Discussion
Hypothetical Value of Biosimilar Portfolio
Based on the themes that emerged from the methods used in this integrative literature review, we hypothesize that many

stakeholders may realize clinical and/or economic value associated with a biosimilar portfolio according to their role
(Figure 2). Specifically, the value of a biosimilar portfolio to patients and clinicians/healthcare personnel may be related

AT Pharmacy Institution/
Manufacturing 5 E

Procurement, inventory, and storage

Administration E iR
Education Ej @
Transaction costs iR B
Science credibility ) &) & B
Research ) E @ &5 =
E = Clinical value
= Economic value
Figure 2 Hypothetical biosimilar portfolio value to specific stakeholders.
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to favorable administration through enhanced devices, patient education supporting shared decision-making on treatment
of the patient’s disease, transaction costs as biosimilars generate lower overall cost of therapy. Companies with biosimilar
portfolios may be nationally recognized by the patients and healthcare staff which may enhance their perception of
rigorous clinical research behind the biosimilar development and the science credibility of the manufacturer.

Apart from the value described above, additional value of a biosimilar portfolio to pharmacists and institution/finance staff
might be realized in less time involved in the procurement, inventory management, and storage with biosimilars with better
stability. In addition, companies with a portfolio likely will have larger budgets to support clinical research for clinical sites
involved in clinical research, providing more security and value in sustaining this revenue stream for the institution and staff.

Potential Drawbacks of Biosimilar Portfolio

While the themes from the literature and other sources suggest value associated with a biosimilar portfolio, there are potentially
some negative aspects. In a targeted literature review and survey on US outcomes-based risk-sharing agreements (OBRSA),
Goodman et al suggest that portfolios may enable unfavorable drug selection.” This may occur when a drug offered in an
OBRSA outperforms another in the same indication. With a biosimilar portfolio, it is less likely that an OBRSA is needed for
originators since biosimilars have equivalent efficacy; thus, they will take the vast majority of the market share saving institutions
a substantial amount.

However, new products launched in the same therapeutic area of the biosimilar portfolio may be more likely to be
required to have an OBRSA. New products generally have substantially higher prices, which makes it difficult to show
incremental cost-effectiveness benefit when compared to a biosimilar due to the lower cost of biosimilars. Thus, payers
will likely require an OBRSA for new competitive products.

While single-supplier procurement can be advantageous, there are inherent risks involved with this practice related to
greater dependency on the supplier and increased vulnerability to supply chain disruption.*® These risks may be mitigated
by sourcing from dependable manufacturers with a history of minimal supply disruptions.

Policy/Managerial Implications

As previously stated, this framework was developed to assess biosimilar portfolio beyond cost savings between originator and
biosimilar. Policies that shift utilization of biosimilars first in the treatment of an illness may be affected if not considering the
elements in the value framework. For example, there may be inherent risk in policies that list one preferred biosimilar brand
from a company that does not have a portfolio due to increase supply interruptions. In this situation, a second biosimilar may
need to be added as a preferred option which may negatively impact the negotiated price leading to extra staff time in
managing supply shortages, procurement time in negotiations, and potential increase for errors.

In institutions that generated part of their revenue and profit from clinical research may find adverse effects if they
only drive selection of preferred biosimilars based on cost savings. Presumably, companies without a biosimilar portfolio
may have less to no funding committed for research for innovative therapies. Selecting companies without a biosimilar
portfolio may have adverse effects on the clinical research revenue generated.

Strengths and Limitations
This integrative literature review employed sensitive searches of peer-reviewed literature as well as extensive searches of
grey literature. However, similar to all literature reviews, there is a risk that relevant studies published before 2010 and
after May 2022 may not have been captured.

A defining weakness of this integrative literature review is the paucity of studies reporting on the value of a biosimilar
portfolio. However, themes from the literature emerged that were formed into a conceptual framework.

Hypothetical Conceptual Framework

To our knowledge, this is the first study to systematically assess and create a framework for biosimilar portfolio value
from the perspective of the pharmaceutical industry. While the integrative literature review identified no studies assessing
the value of a biosimilar portfolio to stakeholders, seven themes emerged that might inform the value of a biosimilar
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Figure 3 Hypothetical conceptual framework for composition of biosimilar portfolio value.

portfolio. As shown in Figure 3, these themes have been integrated into an overarching framework that could be used to
empirically test the clinical and economic value of a biosimilar portfolio.

Validation and Future Research

The conceptual framework described here creates a basis for validating the elements through future research efforts. For
example, a stakeholder survey could help to quantify the clinical and economic benefit of a biosimilar portfolio by key
stakeholders in institutions (patients, clinicians, pharmacy staff, nursing staff, and the institution/finance staff). It may be
possible that new themes may emerge with a stakeholder survey and that some of the hypothetical themes may be
deemed non-essential in describing biosimilar portfolio value. Additionally, it would be of interest to complete the survey
across countries and regions given intrinsic differences in healthcare systems.

Conclusion
This is the first study to assess and create a framework for biosimilar portfolio value from the perspective of the
pharmaceutical industry and affected stakeholders. Our findings suggest that the concept of biosimilar portfolio value is
multi-faceted and literature on this topic to date has been limited to singular elements of value and not comprehensive
value.

Potential themes have emerged in the literature to describe the value of a biosimilar portfolio. The conceptual
framework described here may form a basis to help quantify the clinical and economic benefit of a biosimilar portfolio
through further research.
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