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This public guidance is intended to easily and clearly describe the considerations in
determining the utility of biosimilar’s comparative efficacy study or represent the
current thinking or stance of the Ministry of Food and Drug Safety on this topic.

This guidance is not externally binding; accordingly, please use this guidance only
for reference despite the manner in which the text is phrased (should, etc.). In
addition, this guidance has been established based on current scientific and technical
facts and effective regulations as of March 2026. Therefore, please note that it may
be applied differently depending on subsequently amended regulations, more accurate

fact relevance, etc.

¢ Public guidance” refers to a document that clearly explains the contents of statutes or
administrative regulations in order to assist industry in understanding those applicable to
their current pursuits, or that describes the external position of the Ministry of Food and
Drug Safety regarding specific applications or equivalent ones filed with the MFDS.
(Article 2 of “Regulations on the Management of Guidelines, etc. by the Ministry of Food
and Drug Safety

% For comments or questions about this public guidance, please contact the Biosimilars
Division, Biopharmaceuticals and Herbal Medicine Evaluation Department, National Institute

of Food and Drug Safety Evaluation.

Tel: +82-43-719-5652
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List of Abbreviations

Considerations in Determining the Utility of

Comparative Efficacy Studies for Biosimilars

Abbreviation Definition
BS Biosimilar
CES Comparative Efficacy Study
CPS Comparative Pharmacokinetics Study
CQA(s) Critical Quality Attribute(s)
CQS Comparative Quality Study (using analytical and functional assays)
ICH International Council for Harmonization
MFDS Ministry of Food and Drug Safety
MoA Mode of Action
PK Pharmacokinetics
QA(s) Quality Attribute(s)
QTTP Quality Target Product Profile
RP Reference Product
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Considerations in Determining the Utility of
Comparative Efficacy Studies for Biosimilars

1. Introduction

1.1. Objective and background

The pharmacological action of recombinant protein products composed of high molecular
weight proteins is generally achieved through interaction with receptors or ligands, so
recombinant protein products with the same structure may be expected to exhibit the same
pharmacological action. In other words, the structure of a recombinant protein product determines
its function, and the same function results in the same pharmacological activity and ultimately the
same safety and efficacy in humans.

Recombinant protein products are manufactured through a complex manufacturing process
including cell culture and purification, and they result in a wide spectrum of structural changes
due to changes in the manufacturing process, such as changes in cell lines, culture conditions or
purification, and even different batches produced using the same manufacturing process can
exhibit subtle structural changes.

For decades, regulatory agencies in many countries have approved changes in the
manufacturing process of recombinant protein products based on analytical comparability
assessments of product quality between pre- and post-change products, even when there are
significant changes in the manufacturing process of recombinant protein products, without new
nonclinical and/or clinical data proving that there is no ultimate impact on the safety and efficacy
of the product.

Comparability, as defined in ICH QSE, is the conclusion that the quality attributes (QAs) of the
pre- and post-change products are highly similar and that the manufacturing change has no
adverse effect on the safety (including immunogenicity) or efficacy of the drug product. This
concept has proven to be useful and successful for many years.

Comparability reflects the recognition that recombinant protein products are inherently variable

_‘]8_



and that minor differences in QAs are often not clinically significant. This is a characteristic of
such products, in contrast to synthetic drugs, which are structurally identical rather than
comparable.

As mentioned above, considering the importance of structural similarity in recombinant protein
products, the focus of comparability exercise lies in the analytical quality evaluation before and
after the manufacturing process change, and if there is uncertainty that cannot be overcome by the
quality evaluation alone as exemplified in ICH QS5SE such as unknown mode of action (MoA),
additional nonclinical and/or clinical comparability evaluations may be useful.

The theoretical background of biosimilar (BS) development based on this concept of
comparability, and generally approval is granted by submitting data proving the biosimilarity
between the reference product (RP) and proposed BS in terms of quality, pharmacokinetics (PK),
and efficacy. However, in the case of a comparative efficacy study (CES) in which safety and
immunogenicity data are also collected, it can be replaced with a comparative pharmacodynamics
study if there is a well-established pharmacodynamic surrogate marker according to the
‘Biosimilar product evaluation guideline (MFDS, 2022)’. In addition, CES have been waived in
very exceptional cases of proteins with low structural and functional complexities.

Regulatory agencies in many countries, including the MFDS, have been re-evaluating the utility
of CES in BS development programs based on the accumulated knowledge gained from BS
development over the past 20 years and on the regulatory experience that CES routinely
conducted in BS development programs generally provide little additional information (see [PRP
BWG workshop summary report).

Taken together, with advances in analytical techniques, CES using efficacy endpoints as
biosimilarity indicators have lower sensitivity than analytical and functional assays in detecting
differences between the RP and the proposed BS. Furthermore, CES results were not a decisive
factor in the regulatory approval of BS, as shown by cases in which BS were approved based on
the demonstration of biosimilarity in terms of quality and PK profiles despite questions raised
regarding CES results.

In BS development, CES are part of the biosimilarity assessment program and are not

confirmatory clinical study to establish the safety and efficacy of the BS itself.

_‘]9_



It should be made clear that CES are not routinely performed during BS development. If CES
are deemed necessary, developers should provide a rationale explaining the purpose of the CES in
relation to demonstrating biosimilarity between the RP and the proposed BS.

For BS whose inception was initially spurred by the concept of comparability described in ICH
QS5E, a step-wise approach is emphasized; however, since completing of an appropriately
designed CES alone requires at least 2-3 years, CES are customarily conducted in parallel with
comparative quality studies (CQS), not sequentially after them.

This guideline was prepared to contribute to the streamline of the BS development and theirs
marketing authorization by presenting considerations for deciding whether to conduct a CES
based on uncertainty/risk, focusing on the information known about the RP in the early stage of

development, not after the completion of CQS.

1.2. Scope

This guideline describes the exceptional circumstances in which CES are necessary in BS
development programs.

The determination of whether a CES is necessary should be based on well-researched and
accumulated knowledge of the product, particularly its known quality, safety, and efficacy, and
should provide a valid justification for the need for a CES to complete biosimilarity.

For general considerations throughout BS development, refer to the ‘Biosimilar product

evaluation guideline (MFDS, 2022)’.
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2. Considerations for determining the need of CES

Since MFDS considers CQS to be the central element of biosimilarity assessment in BS
development, it does not assume that CES will be routinely conducted.

CES should be conducted as a means to address residual uncertainty that cannot be resolved
through CQS alone and should not be used as a means to justify meaningful differences in quality
attributes between the RP and the proposed BS. The utility of CES should be considered when
there is a key question that cannot be addressed by other approaches but can be answered through
CES.

CES are not routinely conducted in BS development programs and are not the only means to
address residual uncertainties; however, conducting CES may be useful in certain situations.
Detailed factors for determining whether conducting CES would be useful during BS
development are provided in the "[Appendix 1] Evaluation Table for Assessing the Utility of
CES".

Developers can consult with the MFDS regarding their BS development strategy, including
whether to conduct CES, or apply for a pre-submission review (scientific advice) in accordance
with the "Regulations on the Operation of Pre-submission Review of Medical Products (MFDS

Notice)." A list of data for for pre-submission review can be found in [ Appendix 2].

2.1. Quality considerations

Quality Target Product Profiles (QTPPs), Quality Attributes (QAs), and Critical Quality
Attributes (CQAs) are identified early in product development based on prior knowledge and
literature review, and are ultimately determined based on extensive characterization data.

CQAs may be identifed by conducting risk assessment (through scoring and ranking each
slected QA in consideration of its potential impact (criticality) on safety, efficacy, PK, and
immunogenicity and the associated uncertainties) based on publicly available knowledge about
the RP, together with a scientifically sound rationale. Where the MoA and the structure-activity
relationship (SAR) are not fully understood, and, consequently, it is not feasible to identify CQAs
and conduct a risk assessment, CES may be useful. Where biosimilarity cannot be demonstrated

for a CQA, process refinement and additional studies on analytical methods should first be
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conducted. If differences are so significant that they cannot be resolved from a quality
perspective, a CES will not be able to resolve them.

However, CES may be considered in the following cases.

If, from a characterization perspective, the heterogeneity patterns of structural and
physicochemical attributes and the CQAs are not well studied and there is insufficient
accumulated prior knowledge available, such that a key question exits that can be addressed
through CES, conducting a CES may be useful.

If the potential impact and criticality of certain QAs that may arise between the RP and the
proposed bS cannot be adequately explained with respect to the safety and efficacy of the final
product, when administered to humans, and a key question exits that can be addressed through
CES, conducting a CES may be useful.

From a manufacturing perspective, if the product is produced using a new platform (e.g.,
transgenic animals or plant cells) rather than on a well-established process platform, such as a
monoclonal cell line-based manufacturing process, that has been extensively studied over a long
period of time and has demonstrated the ability to ensure consistency in product quality even with
when multiple manufacturing process changes are introduced, and a key question exits that can be
addressed through CES, conducting a CES may be useful.

In the CQS, similarity should be demonstrated with respect to the selected QAs, and, in
particular, the analysis of biological activity of the CQAs reflecting the MoA is the most
important factor in such assessments. Due to the inherent complexity of these products,
including their higher-order structures, analytical methods may have limitations in detecting
all the structural and/or functional differences through physicochemical and biological
analyses. Because biosimilarity assessment in BS development centers on quality
comparability, when such analytical limitations leave a key question that can be addressed

through CES, conducting a CES may be useful.

2.2. Clinical considerations

CES should be used as a means to resolve residual uncertainties that cannot be addressed
through CQS, independent of the results of CQS. In general, CES are less sensitive than CQS for

detecting differences between the RP and the proposed BS. Nevertheless, conducting a CES may
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help identify or screen for clinically meaningful uncertainties.

For products whose therapeutic dose lies in the steep part of the dose-response curve (i.e.,
products with a narrow therapeutic window), even minor changes in PK or receptor binding may
affect safety and efficacy and, consequently, CES may be useful for evaluating differences
between the RP and the proposed BS.

For locally acting products (e.g., products administered via intraocular injection) for which a
comparative phamacokinetics study (CPS) based on systemic exposure is not relevant, a CES may
replace the CPS.

Differences in immunogenicity may be difficult to evaluate through CQS or single-dose CPS.
Where the frequency of adverse reactions due to immunogenicity is low, the number of subjects
may not be sufficient to detect such differences. However, if immunogencity-related adverse drug
reactions have been reported at a high frequency for the RP, conducting a CES may be useful for
evaluating differences between the RP and the proposed BS.

If prior knowledge of the RP indicates that immunogenicity affects safety (e.g., severe
injection-site reactions) or efficacy (e.g., neutralizing antibodies), additional comparative
immunogenicity assessment may be necessary. In such cases, designing a CPS using multiple
dosing in a sufficient number of healthy volunteers or in a sufficiently sized patient population to
allow comparison of immunogenicity may be considered. As supportive means, in vitro
immunogenicity studies using human cell lines or literature supporting that immunogenicity
comparability can be assessed through CQS and single-dose CPS alone, among others, may be
utilized.

In some cases, it may be difficult to derive meaningful immunogenicity data from CPK; in such
instances, separate clinical safety and immunogenicity studies (or CES including immunogenicity
evaluation) may be required. The most sensitive immune population should be utilized for the

evaluation.
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[Appendix 1] Evaluation table for Assessing the Utility of CES

Evaluation factors

Quality

Factors

In terms of characterization, are the
patterns of the structural and
physicochemical properties and the CQAs
well understood, and has available prior
knowledge been accumulated?

Action plan if No (example)*

If additional characterization
studies are insufficient to resolve
scientific uncertainty, a CES
may be considered.

Is the MoA reasonably understood for all
known indications, and have all CQAs
that influence the MoA been identified?

Further studies (e.g., nonclinical,
PK) to resolve uncertainty in the
MoA and CQA should be

Characteri- conducted first, and conducting a
zation CES may be useful.
Is the structure-activity relationship (SAR) | Scientific uncertainties can be
well known? resolved through additional
Can the potential differences in some QAs in'-dep‘Fh studies (.g. C(?ll-based
between the RP and the proposed BS biological assays reflecting the
adequately explain their potential impact and MoA).
significance on the safety and efficacy of the
final product when administered to humans?
Is the product manufactured using a stable | Conducting a CES may be
process platform, supported by useful.
well-established process studies, capable of
Manu- | ensuring consistent product quality over
facture | time and across multiple manufacturing
process changes? (e.g., monoclonal cell
line culture systems, high-purity
purification processes)
Are there well-established analytical and While improvement of analytical
biological assays sensitive enough to assays should be taken first, but
detect differences between the RP and conducting a CES may be useful
Assay | proposed BS in terms of QAs? as a supportive measure if some

Do the biological assays reflecting the MoA
(e.g., cell-based assays) possess adequate
precision, accuracy, and sensitivity?

scientific uncertainties remain
unresolved.

proposed within the scope scientifically justified for each product.

% This table is provided as an example only. In addition to redesigning product development or
considering other development pathways (e.g., stand-alone licensure), various plans may be
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Evaluation factors

Action plan if No (example)*

Clinical
Factors

Is it possible to assess the PK of systemic

Clinical models that enable

exposure? (For example, for locally | sensitive assessment of
PK applied products, PK assessment of | exposure-response differences,
systemic exposure may generally be | such as CES, may serve as
difficult) useful alternatives to PK
assessment of systemic exposure.
Is the therapeutic dose in the flat region | Conducting a CES may be
. | of the dose-response curve (a product with | useful.
Therapeutic . . .
Window a‘broad therapeutlc. range)? (Minor quahty
differences are unlikely to translate into
clinically meaningful differences)
Is it expected, based on RP information, Additional comparative
that immunogenicity will not affect immunogenicity assessment is
efficacy (e.g., neutralizing antibodies) or necessary, and conducting a CES
Immuno- | safety (e.g., serious injection-site reactions)? | may be used as a supportive
genicity | [g the development program designed to feasure.

assess the potential risk of immunogenicity
through quality assessment and/or Phase I
clinical trials?

% This table is provided as an example only. In addition to redesigning product development or

considering other development pathways (e.g., stand-alone licensure), various plans may be

proposed within the scope scientifically justified for each product.
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[Appendix 2] Example List of Data for Pre-submission Review

1. Preliminary comparative analysis data available to date

1) Preliminary comparative quality data

O Quality assessment data at the level comparable to those submitted when

applying for Phase I clinical trial approval

- Comparative analysis of pilot batches of the proposed BS and a limited

batches of the reference product (RP)
- Manufacture and characterization of pilot batches of the proposed biosimilar (BS)
2) Preliminary comparative nonclinical Data

O In vitro data reflecting the MoA, etc.
2. Comparative quality study (CQS) plan

1) Information on the RP

O Prior knowledge including the MoA

2) CQS strategy

O CQS strategy between the RP and the proposed BS
- 2-way (local RP - BS) or 3-way (local RP - non-local RP - BS)

comparison strategy
- If applicable, comparison strategy in units(e.g., strength, dosage form)
O Risk assessment
- Definition of the QTPP and identification of QAs and CQAs

- Scoring and rating for the list of QAs (including rationale)

O Full list and tiers of QAs to be used for the CQS

3) Batch information of the RP and proposed BS

O Batch information of the RP and the proposed BS to be used in the CQS
and the comparative forced degradation study (plan including number of
batches, dosage form, dosage unit, process development stage, manufacturing

date, and product age at the time of study)
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4) Assays
O Physicochemical and biological assays to be used for the CQS

O If necessary, a qualification summary and plan that ensures that the assays
can detect meanigful differences in QAs and have high levels of precision

and sensitivity

5) Methods for establishing biosimilarity criteria and statistical analysis

O Methods for establishing acceptance criteria for biosimilarity and methods for

statistical analysis

6) Impact of quality differences between the RP and proposed BS on safety and
efficacy (How to justify difference in QAs)

O Methods for evaluating the clinical impact of differences between the RP and
proposed BS in QAs

O Plan for conducting additional biological activity studies, if necessary

3. Immunogenicity evaluation plan

O Additional plans for comparative immunogenicity evaluation if immunogenicity
1s expected to affect efficacy (e.g., neutralizing antibodies) or safety (e.g.,
serious injection reactions and cross-reactivity with a non-redundant
endogenous ligand) based on the RP information
4. Comparative pharmacokinetics study (CPS) plan
O Design of the CPS (including assessments to address residual uncertainties,
such as immunogenicity, if necessary)

5. Conclusion on whether to conduct a comparative efficacy study (CES)

O [Appendix 1] Evaluation Table for Assessing the Utility of CES and the

rationale for the assessment of each factor

O Plan to conduct CES for clinical endpoints other than efficacy endpoints, if

necessary
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The part of CQS protocol (example)

Category (example) Tier | Analytical method (example) | Justification if difference
Amino acid sequence LC-MS
Primary Intact LC-MS
structure Mole'mlilar Reduced LC-MS
weight De-N-glycosylated LC-MS
Far-UV CD
Secondary structure FLIR
Higher Near-UV CD
order Ternary structure DSC
structure Fluorescence
Disulfide bond and free LC-MS
thiols Ellman’s reagent
: CEX
Charge variants oIEF
SEC
Purity Size variants SEC-MALS
CE-SDS
SV-AUC
Amino acid variants LC-MS
Oligosaccharide profiling LC-MS
Afucosylation LC-MS
Galactosylation LC-MS
Glygosy- High Man LC-MS
lation : .
Sialylation LC-MS
NGNA LC with DMB labeling
Glycation LC-MS
Protein contenct UV spectroscopy
Antigen binding affinity ELISA
Bioassay Cell-based reporter activity
FcyRI binding SPR
FcyRlIla binding SPR
FcyRIIb binding SPR
Biological FcyRlIlla binding SPR
activity | 'S | FoyRIIIb binding SPR
mediated Cla bindi BLI
function q 1? 1'ng
FcRn binding SPR

ADCC ADCC reporter assay
CDC CDC reporter assay
ADCP ADCP reporter assay

_29_




2026 39 27¢

Q]
=

R

sAEYtEY v fEA AdIAE 78 AR Al 2P AR

AL AN 2

5

B/
X

=i
=

AR o] @ AR e] 414}

G

—

A
)

A7},

©

Hho] 9.9 o %

k

=

, FAEYE,

F A

o
A oFnfo] & 3

i

9
pal

'§]/

=4

O3
=

9]

S}ST), 4 ko] S0 3 26, G
)

ol

i

9
pal

AR o] @ AR A}

e

o

A

o
eyl

AR o] @ AR 4}

e

o

~1-

7+ wto]

043) 719-5652
043) 719-3500

393

0 of =)
ol k- Thy
1 -
) KO
e o
= W mE
ol = o
53
o< 7 _._.I_|
- u
N
0 =1 o M
K <d
Bl w_m TR}
o [ u Kq
®gy =
= 0| E} K
= K
PR = KT
mod = [
oy q 110
o Ik _m._o o1 o h

.Ao.__ﬁ.
0 7 AT Oft .
|L|H_ .AL_E
_”““_nw_._ot_/_._._._“_._w._x.__.
o-< Hn
rROkE S =_o

H_._
131
<
EQMMJJﬂ
paky [ To el <1< K
lof

0 3%

| O] X| (www.mfds.go.kr) > =

= —
=

S|

ol of M &l ol of !
M0 3T < 1h Mo Ho

XEi.’F_iIR—TLE'}.:.

AloE
i M |




