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KEY FINDINGS

Regulatory pathway(s) for biosimilars

>

Section 351(k) was established in 2010 as an abbreviated licensure pathway for biosimilars;
this is the primary regulatory pathway for biosimilar approval. Some biosimilar products have
also been approved through the 505(b)(2) pathway and 351(a) pathway.

Biosimilarity determinations are based upon data derived from analytical studies, animal
studies, and clinical studies. The analytical studies are the foundation of approval, with
subsequent study phases designed to address any “residual uncertainties” from the previous
phase.

RWD/RWE in regulatory submissions for other products

>

Real-world data/real-world evidence (RWD/RWE) has been used to meet regulatory
requirements for some small-molecule drugs and other drug products, typically drugs used in
oncology and rare disease settings.

Pragmatic trials and single-arm (external comparator) trials which both rely on RWD/RWE
have been used to support drug approvals. RWD from registries have also been used in some
specific contexts.

There have been no biosimilar applications in which RWD/RWE has been used to support
approval in the US.

RWD/RWE for expediting biosimilar development and approvals

>

>

RWD/RWE can help to optimize clinical trials (e.qg., target patients for study recruitment or
identify novel biomarkers), and to expand available clinical data through the further adoption
of pragmatic or single-arm studies, or better leveraging existing technologies (e.g., digital
health devices) and “big” healthcare databases (e.g., administrative claims or electronic health
records).

There are attributes of the proposed biosimilar and its indication that may make RWD/RWE
more acceptable for use in applications like characteristics of reference biologics (e.g., post-
market data and marketing history), other biosimilars already being marketed, the severity of
condition for which the biosimilar is indicated and limited therapeutic options for patients.




INTRODUCTION

Biologics have transformed treatment options for patients with complex conditions, but they are costly
to develop and bring to market, and therefore costly to patients and the healthcare system more
broadly.'? One way to reign in these costs is through competition from greater availability of
biosimilar and interchangeable products. Some of the challenges associated with bringing biosimilars
to market more quickly were addressed through the 351(k) pathway, but the costs associated with
development can still be prohibitive and adoption remains relatively slow among providers.?3
RWD/RWE can be leveraged to accelerate the development, approval, and thus availability of
biosimilar products by enhancing and expanding the available data necessary to meet regulatory
requirements. RWD/RWE may also be able to foster greater physician awareness of biosimilars and
acceptance of their therapeutic equivalence.

This report summarizes the regulatory requirements for biosimilar and interchangeable
product approvals, and highlights where RWD/RWE can be used to improve upon clinical
development or meet regulatory requirements, using lessons learned from regulatory
applications for other drugs.




THE REGULATIONS AROUND BIOSIMILARITY AND
INTERCHANGEABILITY ALLOW FOR MULTIPLE SUBMISSION
PATHWAYS

A specified regulatory pathway for biosimilars was established when the Biologics Price Competition
and Innovation Act (BPCI) Act was signed into law on March 23, 2010, enacted as part of the
Affordable Care Act.* The BPCI Act created an abbreviated licensure pathway for biological products
shown to be biosimilar to or interchangeable with a Food and Drug Administration (FDA) licensed
reference product. Before the BPCI Act, biosimilar applications were submitted through more
traditional approval pathways that involved greater evidentiary and cost burdens which slowed the
time to biosimilar regulatory approval and market availability.

Section 351(k): The primary biosimilarity pathway

Added through the BPCI Act, section 351(k) of the Public Health Service (PHS) Act (42 U.S.C.
262(k)) sets forth the requirements for an application for a biosimilar product and an
application/supplement for an interchangeable product.® Biosimilarity is attained when FDA
determines the biological product is highly similar to the reference product (notwithstanding minor
differences in inactive components), and that there are no clinically meaningful differences between
them with respect to “safety, purity, and potency' of the product.” The purpose of a biosimilar
development program is to support a standardized approach to the demonstration of biosimilarity
between a proposed product and a reference product, including an assessment of the effects of any
observed differences between the products, but not to independently establish the safety and
effectiveness of the proposed product. To obtain licensure,®’ the sponsor must demonstrate
biosimilarity based upon data derived from:

e Analytical studies (i.e., structural analysis and functional assays) that demonstrate that the
biological product is highly similar to the reference product on a molecular level
e Animal studies that assess toxicity and provide additional support for demonstrating
biosimilarity
e Aclinical study or studies
(including comparative pharmacokinetic
[PK] and pharmacodynamic [PD] studies,
and clinical immunogenicity assessment)
that are sufficient to demonstrate “safety,
purity, and potency” for conditions for
which the reference product is licensed
and intended to be used. The types of
data and studies that are required vary,
depending primarily on the molecule and
proposed indication. All extensive
structural and functional characterizations
of both the proposed product and the
reference product serve as the foundation of a biosimilar approval process (See Figure 1)8, and thus

Figure 1: Hierarchy of evidence for biosimilar approvals?®

Additional Clinical Studies

Clinical Pharmacology

Animal Studies

Analytical (the foundation)

' The standard for licensure of a biological product as “potent” under section 351(a) of the PHS Act has
generally been interpreted to include effectiveness.




the development program. Without strong evidence of structural and functional similarity, biosimilarity
approval cannot be obtained regardless of the success of any non-clinical or clinical studies.

The FDA recommends that sponsors use a stepwise approach to developing a biosimilarity
application.®” At each study phase — analytical, animal, and clinical pharmacology — a sponsor is
advised to evaluate the extent to which there is “residual uncertainty” about a biosimilar product’s
“pbiosimilarity” to the reference biologic and design the next phase of the study program to address
that uncertainty. If “residual uncertainty” persists, the sponsor must consider what additional
comparative clinical data may be needed to address it. While premarket studies may provide
adequate clinical data to support biosimilarity, additional post-marketing safety monitoring (i.e.,
surveillance) and clinical trials may be warranted. The FDA has the discretion to determine that any
data element or study phase is unnecessary.

Some of the major challenges associated with the biosimilar approval process were addressed
through the abbreviated 351 (k) pathway for biosimilars designated by the BCPI act. The time and
financial burdens associated with demonstrating biosimilarity (from an industry perspective) and
evaluating biosimilarity (from a regulatory perspective) have been significantly reduced since the
regulatory review of biosimilars is far more focused on molecular characterization and preclinical
studies than from lengthy, and costly, clinical trials.® At the same time, leveraging RWD/RWE can
inform biosimilarity and help to further reduce the burden associated with bringing biosimilars to
market without compromising safety and effectiveness.

Section 351(k): Interchangeability

To meet the standard for “interchangeability” under section 351(k),® a product must first be formally
designated biosimilar to the reference product. A sponsor must then demonstrate that the product
can be expected to produce the same clinical result as the reference, and that the risks or reduced
efficacy associated with switching between the product and its reference is not greater than that of
using the reference product without a switch.® The data necessary for approval may vary depending
on features of the proposed interchangeable product, but typically applications include assessments
of critical quality attributes, analytical differences and their potential clinical impact, and differences in
mechanisms of action, PK and biodistribution, immunogenicity risks, and toxicities. In addition, a
switching study (or studies) is needed to support a demonstration of interchangeability. This study
should evaluate whether switching affects clinical responses in relation to safety or reduced efficacy
as determined through differences in immunogenicity, PK, and/or PD.°

Other regulatory pathways have been used in more limited instances

While the 351(k) pathway is the primary regulatory pathway for biosimilars, some biosimilar products
have been approved through the 505(b)(2) pathway for abbreviated approvals of nonoriginal products
referencing another product in the submission.'® The 505(b)(2) application contains full reports of
safety and effectiveness investigations with information from studies not conducted by or for the
submitting sponsor. This application allows greater flexibility in the product’s “equivalence” than the
traditional abbreviated new drug applications; in other words, the product may not necessarily be
bioequivalent, pharmaceutically equivalent, and/or therapeutically equivalent to the listed drug(s)

relied upon.

Only one biosimilar, tbo-filgrastim, was approved through a biologics license application (BLA) under
the 351(a) pathway because the 351(k) pathway did not yet exist for biosimilar approval.’
Applications submitted under section 351(a) of the PHS Act are “stand-alone” applications that must
contain all information and data necessary to demonstrate that the proposed product is “safe, pure
and potent.”"!




THE BIOSIMILAR MARKET HAS CHANGED SINCE THE FIRST
MOLECULE LAUNCHED

The first biosimilar launched in the U.S. in 2007 (Omnitrope), pre-dating the implementation of the
BPCI Act. As of January 2023, 30 biosimilars have launched across 12 molecules, with 10 more
biosimilars approved and set to launch by the end of 2023; these include biosimilars for the best-
selling biologic molecule, adalimumab (See Figure 2)." Under the 351(k) pathway for biosimilars, 45
products have been approved (25 launched), four with interchangeable status (two launched),
including the molecules adalimumab, bevacizumab, epoetin alfa, etanercept, filgrastim, infliximab,
insulin glargine, pegfilgrastim, ranibizumab, rituximab, and trastuzumab. Under the 505(b)(2)
application pathway, four products have been approved (four launched), including the molecules
insulin glargine, insulin lispro, somatropin, and teriparatide. As previously stated, tbo-filgrastim was
approved through original BLA under the 351(a) pathway. Many more biosimilars are in clinical
development; development is largely being driven by smaller companies, while marketing is done by
large companies."?

Figure 2: Biosimilars approved and launched in the U.S. as of January 2023
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Source: IQVIA Institute report’

Biologics are the fastest-growing class of medications in the U.S., and they have revolutionized the
care for patients with many complex conditions. However, they account for a substantial and growing
proportion of healthcare costs. In the last five years the biologics market has grown, on average, over
12% annually (on an invoice-price basis), and now comprises 46% of drug spending.” This could
markedly change in the coming years as more biologics come off patent protection and the market
has increased competition from biosimilars.® While not entirely clear what effect they will ultimately
have on healthcare costs, some estimates suggest a reduction on direct spending that could exceed
$180 billion over the next five years.! At the same time there are many intersecting factors that will
impact biosimilar uptake long term, including reimbursement practices and provider training/education
and incentives.?




RWD/RWE HAS BEEN USED IN REGULATORY APPLICATIONS, JUST
NOT FOR BIOSIMILARITY

The 215t Century Cures Act of 2016 called for the US FDA to develop a plan for increasing the use of
RWD for product reviews.'? While this Act was not specific to biosimilars, it provided an opportunity to
increase the efficiency for biosimilar approvals. Subsequently, the FDA has approved applications for
small-molecule drugs and other drug products that use RWD/RWE to meet regulatory requirements.'?
This has typically included drugs used in the setting of oncology and rare diseases, and some other
limited indications including leukemia, lymphoma, myocardial infarction, and progeria (See Table 1).
RWD/RWE has been used to supplement applications to extend existing FDA labeled indications,
new drug applications (NDAs), market authorization applications (MAAs), and post-marketing
analyses (PMAs) for biosimilars.[Pawloski PA, et al under review]

Table 1: Key examples of where RWD/RWE was used in regulatory applications

Examples Intervention Clinical Setting Study Design RWD/RWE Element(s) Requirement Met
fari e Utilized an external, historical control from patient
NCT02013167%*%° Blinatumomab leukemia Single-arm trial records across multiple clinical study and treatment Phase 3 study
sites to compare time to remission
Enrolling patients from two national registries:
. SWEDEHEART in Sweden and MINAP in the UK. This
Double-blinded, study will utilize automated capture of routine
DAPA-MI study Dapagliflozin Acute myocardial placebo- follow-up data, data queried from mobile devices Phase 3 study
(NCT04564742) versus placebo infarction controlled ! ! (ongoing)

and pill bottle caps which record the number of
pills dispensed by the patient and allow for real-
time adherence tracking

pragmatic trial

Transplant-ineligible s -
P s Utilized an external, historical control (cohort from

Tafasitamab in patients with - - .
L-MIND stud¥7 .s  combination with relapsed/refractory Single-arm trial a retrospective ob_servatlonal study) to charfacterlze Phase 2 study
(NCT02399085)"" lenalidomide diffuse large B-cell the safety and efficacy of MOR00208 (tafasitamab)
Iymphtg)ma in combination with lenalidomide
Patients with Utilized an external, contemporaneous control
NCT00425607 & . Hutchinson-Gilford Open-label, single- g - D - .
NCT00916747°%2 Lonafarnib rogeria syndrome arm trials (cohort of untreated patients with HGPS) to Phase 2 studies
prog (HG\FCS) establish survival benefit

Note: This is not an exhaustive list of all RWD/RWE use cases in regulatory applications

Pragmatic trials and single-arm (external comparator) trials, which both rely on RWD/RWE, have
been used to support drug approvals, yet the RWD/RWE are rarely included in approved drug
labels.[Pawloski PA, et al under review] An example where the RWD/RWE was included in the drug
label include lutetium Lu 177 (Letathera) for somatostatin-positive gastroenteropancreatic
neuroendocrine tumors (GEP-NETSs).?? In addition to clinical trials, RWD/RWE obtained from
expanded access programs, electronic health records, patient databases and registries, and existing
regulatory data have also been used to support drug approval submissions as shown for
alglucosidase alfa (Myozyme) for infantile onset Pompe disease, hepatitis B immune globulin
(Human) for the prevention of hepatitis B recurrence following liver transplantation, defibrotide
(Defitelio) for hepatic veno-occlusive disease following hematopoietic stem cell transplantation,
cerliponase alpha (Brineura) for tripeptidyl peptidase-1 deficiency (CLN2).22

RWD/RWE is usually considered acceptable for use in applications when preliminary data suggest
effect sizes will be large, and in the context of single-arm trials when using a traditional parallel
assignment control arm would be unethical or infeasible in a given clinical setting.'® In addition to
providing support in the setting of large effect sizes for efficacy/effectiveness, RWD/RWE has been
used to provide baseline controls, and contextualization.[Pawloski PA, et al under review] Examples




include cholic acid (Orphaco, Cholbam), deferiprone (Ferriprox), eculizumab (Soliris), and metreleptin
(Myalept).???5 Examples of drugs where RWD/RWE was used to provide contextualization include
entrectanib, erdafitinib (Balversa), and polatuzumab.?226.27

Thus far there have been no biosimilar applications in which RWD/RWE
has been used to support approval; however, successful applications of
RWD/RWE in other regulatory contexts can provide a suitable roadmap
for its potential use in support of biosimilar approvals.




HOW CAN RWD ENHANCE RWE OR PROVIDE RWE FOR

BIOSIMILAR APPROVALS?

In the context of biosimilar applications, real potential for RWD (e.g., insurance claims, electronic
health records [EHRS], registries, etc.) exists to provide supporting data to clinical trials and to
generate better evidence from clinical trials to increase efficiencies essential for timely regulatory
review. In addition, RWD can supplement clinical data for use in comparative studies and to meet
regulatory requirements, notably in rare conditions when traditional trials are unethical or infeasible.

Where RWD can optimize clinical trials and speed up development,

and approval

Generating hypotheses
and study endpoints

Identifying biomarkers

Leveraging clinical
pathway analyses

Targeting patients for
study recruitment

Assessing trial
feasibility

Informing statistical
model development

Leverage disease natural
history studies

RWD is often used to inform study questions, hypotheses, and
endpoints associated with traditional randomized controlled trials
(RCTs). By leveraging RWD, a sponsor can adjust prespecified
hypotheses and endpoints to better align with regulatory
requirements."

RWD can help facilitate improved identification of potential
biomarkers or other important clinical data points for use in clinical
development. These data may come from labs, available genomic
analyses, or even the free text from provider medical records.

These types of analyses involve the systematic and comprehensive
review of real-world treatment modalities, including the steps
involved in diagnosis, treatment selection, and follow-up care. By
analyzing clinical pathways sponsors can better design clinical
studies (e.g., pragmatic trials and switching studies) by better
understanding clinical practice.?®

Registries or health system EHRs can be used to target potential
patients for clinical trials to enhance trial generalizability, identify
desired patient sub-groups or prognostic indicators for enriched
patient pools, and create efficiencies for stratified studies and/or in
evaluating endpoints of interest."

RWD is critical for understanding how various inclusion/exclusion
criteria will impact the available patient pools within a given
geographical region or site. To maximize enrollment in studies with
strict inclusion/exclusion criteria, RWD can help investigators build
distributed research cohorts when finding patients is challenging.®

RWD can help to provide the empirical basis for prior probability
distributions in Bayesian statistical models.'®

Contextual information about disease progression generated from
RWD underlies RWE on the benefits and risks of treatment options.
Disease natural history studies can be used to inform clinical
development, and supplement approval applications.
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Where leveraging RWD can help increase the availability of quality

clinical data

Expand pragmatic
trial adoption

Expand single-arm
trials with external
comparators

Increase linkage
across registries
and databases

Leverage
international data

Build on innovative
free text data
mining

Build on integration
of mobile health
technologies

Prioritize the use of
common data models
for network studies

These types of clinical trials can be integrated into the health care
system and facilitate data collection at the point of care.
Pragmatic RCTs can be open label and can use usual care or
alternative therapies as controls.

When randomization is not feasible or ethical, single-arm studies
are crucial. RWD can be used as the basis for external controls
(historical or contemporaneous).

RWE will benefit from better linkage between clinically rich
registry data, often used in oncology or rare disease settings, and
expansive electronic healthcare data like administrative claims or
EHRs. Combining registry data with data collected from
pragmatic or other clinical trials can also substantially reduce
study-related burdens (e.g., data collection) on both patients and
investigators.

Biosimilar designations are sometimes made by other
international regulatory bodies like the European Medicines
Agency before FDA approval. Although sometimes limited by
differences in healthcare systems and medical practice, using
patient-level data from other countries on already marketed
products can create natural experiments on the safety and
effectiveness of products marketed outside the U.S.

Natural language processing (NLP) of free text or unstructured
data in EHRSs to better capture biomarkers, social determinants,
or other granular clinical information can expand the available
RWD for regulatory use. Implementation of NLP coupled with
other advanced analytics like machine learning algorithms can
help untap important insights which can inform the development
of a clinical study program.

The expanded use of mobile health technologies can help
decrease the burden associated with primary data collection and
can expand the available biometric RWD; these data could be
combined with patient reported outcomes to allow for a more
comprehensive assessment of all relevant patient information.?®

Standing up large, federated data networks that rely on a
common data model (CDM) can further facilitate rapid, reactive,
and reproducible studies across many data partners
simultaneously. Particularly useful in the context of rare
exposures/outcomes where an extensive network data could be
leveraged, CDMs allow for efficient querying of multiple data
partners EHRs or claims data to support large-scale RWE
generation.
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RWE HAS REGULATORY POTENTIAL IN CURRENT LANDSCAPE (IN
CERTAIN SCENARIOS)

Biologics constitute some of the most expensive drugs on the market and are a growing share of the
overall drug expenditure. Given this backdrop, and the passage of the 215t Century Cures Act, there
is a real incentive across industry and federal partners to be innovative in ways to shorten the time
from inception and clinical development to approval, as the availability and scaled-up adoption of
biosimilars could help moderate the growing costs associated with these therapeutics.®'? Fully
leveraging RWD/RWE to expedite the approval process is critical, but currently RWD/RWE may be
more acceptable for use in some biosimilar applications than others. Some attributes of the proposed
biosimilar that may make FDA more amendable to allowing RWD/RWE to meet regulatory
requirements include:

» Reference biologic with a long marketing history and known to be safe/effective

» Other biosimilars for the reference biologic are approved and marketed (including those in
international settings)

» Indicated for severe or life-threatening conditions

> Limited available therapies for the condition

Additional opportunities for increasing the use of RWD/RWE in regulatory submissions includes the
development of existing or novel methodologies for the uptake and analysis of RWD and strategies
for implementing RWD/RWE such as enhancing propensity score methodologies, RWD
implementation, RWD availability and the use of surrogate markers, validation of synthetic data,
meta-analyses of observational studies compared with randomized controlled trials, development of
risk identification methods, and the establishment of acceptable RWD endpoints.30-4°

If precedents are set for leveraging RWD/RWE for specific biosimilar applications, in specific
contexts, the framework around RWD use in these types of submissions can be better defined. While
not in FDA’s purview, it is possible that some market forces (e.g., healthcare costs) may also play a
role in the acceptance of RWD in certain biosimilar submissions in addition to FDA considerations like
reference biologic marketing history and clinical need. At the same time, sponsors, patient advocacy
groups, and other stakeholders should consider when the FDA may be flexible about RWD/RWE,
engage with the agency to design RWD/RWE studies that have the potential to fulfil a regulatory
requirement, and push for FDA guidance to be expanded to include defined use cases for RWD/RWE
in the context of biosimilars.

12



WHERE ARE WE NOW AND WHERE DO WE GO FROM HERE?

Biosimilars allow patients access to biologics in a cost-efficient way, creating competitive pressure on
reference biologics, but efforts are needed to catalyze further development and expedite approval.
One way to accomplish this is to leverage lower costs and readily available RWD/RWE; however, not
all RWD/RWE are currently fit-for-purpose or acceptable for meeting regulatory requirements from
FDA'’s perspective. Using RWD/RWE in biosimilar approval applications will require the identification
of knowledge gaps associated with regulatory review and a clear understanding of the appropriate
RWD/RWE needed in each given regulatory scenario, a targeted approach modeled on its use in
applications for oncology drugs or drugs treating rare diseases, leveraging study designs that have
been successfully used in those therapeutic settings. FDA has allowed clinical studies incorporating
RWD/RWE in approval applications in limited instances, generally in the context of pragmatic and
single-arm trials. Thus, FDA may be more amenable to RWD/RWE generated from these types of
studies, particularly for proposed biosimilars with an outsized clinical need. There are other areas in
which RWD/RWE could be used to build upon existing paradigms for optimizing clinical trials for
biosimilars and increasing available clinical data for comparative or contextual use. Some RWD gaps
must be addressed for improved regulatory-grade RWE like more claims/EHR data linked to rare
disease registries, and enhanced ascertainment of biomedical data.

Under the 21st Century Cures Act of 2016,'> FDA was tasked with developing an RWE Program to
evaluate the potential use of RWD in support of approval for new indications of already approved
drugs and biological products, and to support changes to labeling around product comparative
effectiveness or safety. Out of the RWE program, the FDA issued a series of draft guidance
documents from September through December 2021 covering everything from data sources*'4? and
data standards*? to considerations for the use of RWD/RWE to support regulatory decision-making.**
FDA provided recommendations on how to select appropriate claims and EHR data sources, validate
study variables, maintain data provenance and quality, design registries, and conform to FDA-
supported data standards. The FDA also notes that interventional studies using RWD are subject to
investigational new drug application regulations and describes their expectations regarding non-
interventional studies that use RWD. Further, the FDA asserts that RWD quality, reliability, and
integrity will ultimately affect how they consider the RWE submitted in support of an application.
Subsequently, the FDA issued additional specific guidance on designing externally controlled clinical
trials*® and intends to issue another on pragmatic RCTs conducted in routine clinical practice settings.

These guidance documents address what FDA views as reliable and relevant data for use in
regulatory settings, but there are considerable areas of uncertainty around how FDA views
RWD/RWE in the context of specific types of products or applications where the need for it to support
approval may be greater like in biosimilar applications involving rare diseases. While FDA has not
offered any formal guidance on the use of RWD/RWE for biosimilar applications, future regulatory
decisions and public communications by FDA around biosimilars may provide insights on the context
in which RWD/RWE may be acceptable. FDA maintains there is considerable interest in using RWD
to generate RWE to support regulatory decisions. In September 2022, the FDA User Fee
Reauthorization Act of 2022 was signed into law, which included the second reauthorization of the
Biosimilar User Fee Act (BsUFA) for fiscal years 2023-2027.46¢ The use of RWD/RWE to advance
development of interchangeable products is explicitly noted in the performance and procedural goals
of the BsUFA commitment letter. This commitment should facilitate greater investments in RWD/RWE
programs for biosimilars to help accelerate their development and approval and meet the needs of
patients.
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