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SPECIFIC COMME NTSON TEXT

GUIDEL INE SECTION TITLE

Lineno®. + Comment and Rationale Proposed change (if applicable)
paragraph no.

GeneralComment| DocumentFormat Suggestions:

The ExecutiveSunmary andIntroductionshouldsummaize the
content or intentions of the guideline document.

The Introduction should contain brief background information with
references for the reader to acquire more detailed information
regarding concerns about immunogenicity of biotherapeutics and
factors that may influence immunogenicity. Instead of a detailed
review of immunogenicity, the Introduction should lay the ground
work for theimportan@ and valueof arisk-basedstraegy for anti-
drug antibody testing and characterization.

The Main Text of the document should describe the expectations
or recommendations for testing and characterizing for anti-drug
antibodies, and when such testing/characterizing is appropriate
based upon arisk-based strategy.

We recanmend thattheterm Oanial models®e removed ]
throughout the document and replacedwith OnonclinicastudiesO.

Page 3, The ExecutiveSunmary andIntroduction do not summarize the We suggest the following wording, Orhis Guideline is intended to
content or intentions of the guideline document. provide guidance on nonclinical and clinical immunogenicity testing for

Executive biologicaltherapeutics.O

Summary

Orhis document contains background information concerning the
potential causes and impacts of immunogenicity and provides
recanmendaionsfor performanceof immunogenicityassessent
utilizing a risk-basedstrategye O

! Where available
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Page 3, The ExecutiveSummaryandIntroductionsectiongdescribe We suggest inclusion of the following text, QA\ntibody generation to a
Executive expectgii onsfor cI_ini_caI studies. Thfa 3 paragraph comment biotechnology derived therapeutic protein in the nonclinical setting may
Summary _regardl ng the predi ctive value of ani mal models could_ t_)e have re! evance related to adequate drug exposure_and support_the _

interpreted as suggesting that nonclinical immunogenicity evaluation of adverse events. Thus, evaluation of immunogenicity in
3 paragraph assegnentis not necessarfor safetyassesment. nonclinicalstudiesis necessaryo assst in the interpretation of the

Although nonclinical immunogenicity assessment may not be regulatory toxicological data.O

predictive of human immunogenicity, it isimportant for evaluation

gt/;hniggu%i?f&?re;td dggi ?g?%fggg;gsg?s?ﬁ;d atlzd adverse OScreeninfpr ADA is recommended.The characteization of the ADA

gy o theguidance may be performedon a case-by-casebasisaswarranted by risk
document should include the minimum expectations for assessment -
X S . . X ! assaegnent.O

of immunogenicity in nonclinical studies and its purpose (i.e.

screenindgor ADA is recanmendedcharacteization of the ADA

may be perfomedon a cae-by-casebasisaswarranted by risk

assesgnent)
Page 3 The ExecutiveSummary3™ paragraph contains information that is | We suggest moving this paragraph to the Introduction section and the
Exectti more suitable for the Introduction and should contain more specific | aternate wording QAlthough animal studies havebeenusedto predictthe

ecutive . . . L o , . : )
Summary informationwith referenesasaresourcdor thereader. relative immunogenicity o_f dlffe_rent protei nsor pro'_[em analogs (Zwickl
et a, others), they tend to inconsistently predict the incidence of human

3" Paragraph immunogenicity of biopharmaceuticals. Adverse events due to

immunogenicity are rarein toxicology studies, but when they occur, they
canbeillustrative of potentialadverseclinical eventge.g. TPO). The
characterization of immunogenicity responses in nonclinical studiesis
performedprimarily to addresghe concern of atered pharmacokinetics
due to the presence of ADA that can bind to or clear the drug from the
systemandthereforealterthe drugexposurdevel.

In the clinical settingk .0
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Page 3 ExecutiveSummay We suggest removing the word standardize(d) unlessit is better defined
Executive The terms CstandardisedOand CitandardisationOneed dlarification | 2510 theintent.
Summary relativeto usagen relatedefforts. Theseterms havebeenusedin | Or we suggest clarifying:
4" and 5" g' r%mﬁﬂcifora%aelg%“rogs?:n'i Irg:ncunggk(ierr]llecrléy i[;itler:gecr?tnducted CFor agiven product, sampling should be standardized across studies.
Paragraph y pie conp ) yt P o The sampling schedule for each product is determined on a case-by-case
However in the context of this docgment, the therapeutlc basis. O
compound is unique and the term GtandardisationQOis not relevant. '
Additionally, the word GitandardizedOin paragraph 5 appears to
contradict the next portion of the sentence which states Gadapted
for eachproducton a caseby-casebasisandtakingarisk based
approachQ How can it be standardized and adapted on a case-by
casebasis?
Note this word appears spelled different ways (European vs.
American spellings).
Page 3, h
Executive Paragraph 4 is not appropriate for the Executive Summary W_e ,_wggeﬂ| ng omitting the 4™ Paragraph, or moving it to section 4.5
S Clinical Safey.
ummary
4™ Paragraph
Page 3, Rewrite: 1% Paragraph: We suggest the alternate wording, QM ost biol ogical/biotechnol ogy-

Introduction

1% Paragraph

derived proteins produce an immune response that is triggered by more
than one single factor. Thisimmunological response is complex and, in
addition to antibody formation, other eventssuch as T cell activation or
innate immune response activation (inflammation) could contribute to
potentially adverse responses. In practice, toxicologists monitor
immunogenicity in nonclinical studies to evaluate the effects of anti-drug
antibodies on drug exposure and to determine whether any adverse
eventsobservedn thetoxicology studies could be associated with an
untoward immune response.O
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Page 3, The Introduction in this guidance provides a satisfactory
Introduction background of information for why immunogeniciy assessentis
important, although references are needed to provide the reader
GeneralComment | with aresourceor more detail.
Because the Introduction adequately explains the need for
immunogenicity assessment, the additional information in the
Main Textsection4.lis notnecessaryunlesst canincorporate
therisk-basedstrategy(pleaseseecomment for Main Text Section
4.1)
Page 3, Theguidelinedocunentsuggestsa needto broadlycharacteize If the scope of the document is anti-drug antibody, we suggest replacing
: the Ohuroral andcellularimmunerespaseQnducedby OEimmune responseEQvith OEantibodyformationEOfor clarity.
Introduction bi otechnol ogy-derived therapeutics. Isthis document intended to . . "
1% paragraph provide guidance on assessing anti —arug antibody formation or is If the scopeof thedocunent includesthe generalOmmuneresponseO,
X . the Executive Summary, Scope, and Main Text require additional
the intended scope more broadly related to the immune system? rationale and specific recommendations
Aswritten, the guidance is heavily weighted to anti-drug antibody '
asssegnent. The Ocellulaimmuneresmnse@s a much broader
subject that may be more relevant to Immunotoxicology guidance
documents.
Page 3, Section 1 | Add Gin individual Oto the following sentence: (Patient-related We suggest the following wording, OPatient-relatefdctorsthat might
Introduction, factorsthatmight predisposen individual to animmune response | predispose an individual to an immune response include: underlying
E.O disease, genetic background, immune status, including
3rd paragraph, immunomodul ating therapy.O
sentence
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Page 3 The scope does not appear to describe the intended content of the | We suggest the following wording:
Scope document.
" The Scope should state whether this guideline is intended to
support the existing regulatory documents (references)
General and/or includes additional expectations.
comments R . e .
. o o o O'he principles adopted and explained in this document are intended to
Scope should state if this guideline covers nonclinical as provide guidance for nonclinical and clinical assessment of
well asclinical studies. immunogenicity as defined by the assessment of anti-drug antibodies.O
" Scope should state a focus on testing for anti-drug antibodies
(humoral). Although mentioned in the document, the
cellular aspect is mechanism-based and should be addressed
separatelyasanimmunotoxicology issue(referencecurrent
immunotoxicology guidances).
" Does Scope include the design of Immunogenicity Studies? | If the intent of the document is aso to include guidelines on the design of
(hot assays, but the nonclinical or clinical studies?) Seepg8 | immunogenicity studies, please include recommendations for when a
OmmunogenicityAssessrant Strategy) specific nonclinical or clinical dmmunogenicity studyOis expected (e.g.
comparability).
Page 3, The statement OT hese proteins and polypeptides are produced from | We suggest the following wording Orhis applies to proteins,
Scope recombinant or non-recombinant-cell cultureexpresson systems.O| polypeptides, their derivatives and products of which they are
1% paragraoh This limits the scope of this document to cell culture expres®d components.Q
paragrapn, proteins and polypeptide. Was thisthe intent of the authors?
2" sentence Are synthesizeeptidesor vaccinesotin scope?
Main Text All sections would be better supported with references and We suggest including reference®r referencego examples.
General examples.
Comments
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Page 4,
Main Text
Section 4.1

Because the Introduction adequately explains the need for
immunogenicity assessment, the additional information in the
Main Text section4.1is not necessaryunlesst canincorporate
therisk-basedstrategy(pleaseseecomment for Main Text Section
4.1).

If the background information was intended for risk-based
assegnent,thereis aneedto clarify andprovideguidancefor use
of risk-based strategy.

This section would benefit from the use of literature references
with respecto areviewof manyof thefactorsandfacets of
immunogenicity; this may also shorten the text overall. A detailed
listing is not appropriate for this type of guideline.

We request a discussion of risk-based immunogenicity strategy
similar to that described in the EMEA guidelineon conparability
of biotechnology-derived medicinal products.

We suggesthangingthetitle of Sedion 4.1 to CRisl<-pased Strategy for
Immunogenicity Assessment of Therapeutic ProteinsOand addressing the
following issues/questions:

Qecommendations for host antibody testing and characterization
strategies for nonclinical and clinical studies based upon risk assessment
of the drug and the study conditionsin which theantibodiesvere
generatedEThe premise of therisk assessientstrakgy is to consder
the severity of consequences of the antibody response to a protein
therapeutic.Thecritical factorsare the origin of the product and the
presence and biological function of its endogenousounterpart.gplease
seeKorenetal. Recanmendationsfor Strategiesin draft)

In nonclinical studies E .what needs to be considered when determining
the extent of the immunogenicity assessment?

In clinical studies E . what needs to be considered?

We recommend adding Qt isimportant to use a risk-based approach in
order to determine the type and level of immunogenicity testing needed
for a particular biotechnology derived therapeutic protein. The risk-based
approach considers probability of an immunogenic response as well as
the severity. The probability considerations may include: patient
population, genetic factors, single vs. chronic dosing, human vs. foreign
proteins, route of administration, HSA free vs. HSA containing
formulations, level of purity, amount of aggregates. Severity
considerations may include: endogenous vs. honendogenous version of
product, unique biological activity vs. redundant biological activity, sole
therapy vs. other therapies, life threatening vs. non-life threatening
disease, chronic vs. end stage disease, reversible vs. non reversible
adverse events, replacement therapy vs. non replacement therapy.O
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Page 4

Main Text
Section 4.1

411
OGenetitactorsO

1% paragraph

2" bullet

1stsentence

4" bullet?

Diseaserelated
factors

If the Main Text Section 4.1 will beretained with its current
content, the following comments apply:

1. Suggest rewording Genetic Factors section , due to
confusingserence

2. Firstline underOGenetifactorsEQ correcttypo: Olfthe
therapeutic protein is used for substitution, reduced levels
or even lack of an endogenous protein, it caninfluence
immunological tolerance, since for theseE E .0

3. Disease-related factors should include a statement that the
immunogenicity of a product may be different depending
upon the stage of the disease. For example, patients with
advanced cancer that receive heavy and frequent doses of
chemotherapy are less likely to develop an immune
responseo a productascomparedto cancerpatientsthat
areatarelatively earlierstageof thediseaseeceivirg
therapieghatmay belessimmunosuppressive.

1. We suggest the following wording (ue to potential genetic

differencesn patientswith anendogenougroteindefect
(abnormal or no production of the endogenous protein), when a
therapeutic protein is used for substitution therapy
immunogenicity responses between patients can be highly
variable.O We suggest that references/eamples be addedinto
the document.

Qf the therapeutic protein is used for substitutionreducedevels
or even lack of an endogenous protein, it can influence
immunological tolerance, since for these patients the
physiological antigen may represent a neo-antigen.O

We suggest deleting: For some products, it has been reported
that the susceptibility to an antibody response can be different
for different indications. Therefore, immunogenicity may need
to be studiedseparatelyor eachdiseas.O

We suggest the alternate wording GFor some products, it has
been reported that the devel opment of an antibody response can
be different for different indications or different stages of the
disease.Therefore,immunogenicitymay needto be studied
separateljor eachdiseas or stageof thediseag.O
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Page 5

Section 4.1.2
2" paragraph
2" sentence

Protein related risk factors of immunogenicity

Protein Sructure

Concern regarding the statement GFusion proteins composed of a
foreign and self-protein are of particular concern because of the
potential of the foreign moiety to provoke an immune response to
self-protein (antigen spreading). Identification of the antigenic site
is advisableO.

Comment/Rationale: Identification of the site does not provide any
utility unless such information will be used to potentially modify
the molecul e to reduce immunogenicity. A risk-based approach
should be utilized for this effort.

We suggest the following wording QFusion proteins composed of a
foreign and self-protein are of particular concernbecaus®f the potential
of the foreign moiety to provoke an immune response to self-protein
epitope spreading. In the event that antibodies are generated to the drug
product with corresponding impact on efficacy or safety, identification of
the antigenic binding site specificity of the ADA should be considered
usingarisk-basedapproabO

Page 5

Section 4.1.2
2" paragraph
6" sentence

Protein related risk factors of immunogenicity

Protein Sructure

Thefinal sentence® the GProtein Structure@ectionstatesONhen
the same protein is manufactured under different conditions there
might be changes in pattern of post-translational modifications.
Consequently, antibodies induced by one product may or may not
cross-react with another product. It isalso important to consider
this aspect for immunogenicity testingQ

It is not clear what guidance is being given here and further
clarification would be helpful. Isthis a concern for assay
development, i.e. positive controls not cross react with the drug
product from an alternate manufacturing process? Product-to-
product ADA cross-reactivity?

Pleaselarify whatis meart by the sentce OConsequentlgntibodies
induced by one product may or may not cross-react with another
product.O

Page 5

Section 4.1.2
3 Paragraph
37 & 4™ sentences

Formulation

Regardinghe statenentOr' herefore critical propertiesof
excipients should be identified and characterized. The stability of
the formulation and the composition and the source of excipients
may alterimmunogenicityEQ

Themeaningof Ocriticalproperties@ not clear.

We suggest the alternate wording:

Orherefore, the source and composition of excipients should be identified
and the stability of the formulation determined. These factors should be
considered as potential impacts upon the immunogenicity of the
formulated productO

Page 9 of 29




Page 5
Section 4.1.2
4th paragraph
1% sentence

Formulation

Concern with wording in italics: Qmpact of the condition of
clinical use e.g. dilution in infusion solutions, use of diverse
immediate containersjnfusiondevicesof differentmaterialcould
be the link to increased immunogenicity.O

We suggest an expanded sentence to read OThe impact of the condition
of clinical use, changesin formulation and/or delivery methods (e.g.
dilution in infusion solutions, use of diverse immediate containers,
infusion devices of different material) could also influence the
immunogenic potential of atherapeutic protein.O

Page 6 Aggregation We suggest expanding thetitle to read Aggregation and Adduct
. FormationO
Section4.1.2 Include Adducts in title for Q\ggregationOand within paragraph.
5" Paragraph We suggest the alternate wording :
Omit: Q\ggregation of proteins may either reveal new epitopesor | QA\ggregation of proteins or adduct formation with formulation
leads to the formation of multivalent epitopes, which may excipients may either reveal new epitopes or lead to the formation of
stimulate the immune system. Factors, which could be considered | multivalent epitopes, which may induce an immune response. Factors
to contribute to aggregate formation, include formulation, which could be considered to contribute to aggregate or adduct formation
purification processes, viral inactivation procedures and storage include formulation, purification processesyiral inadivation procedures
conditions of intermediates and finished product. The use of other | and storage conditions of intermediates and finished product.
proteinse.g.albumin asexcipientmay leadto theformationf more
immunogenic aggregates. It isimportant to monitor the aggregate | Theuseof, or lack of, albunin asanexcipient may lead to the formation
content of a product throughout its shelf life.O of more immunogenic aggregates or adducts. It isimportant to monitor
the aggregate or adduct content of a product throughout its shelf life.O
Note: In second to last sentence of this paragraph. Correct typo:
@fOnot GO For example according to Johnson & Johnson PRCA case reports on
EPREX" , in non US markets, akey factor playing aprimary rolein
casea of PRCA wastheregacementof humanserum alburnin with
polysorbate stabilizers. Prior to that the incidence of immunogenicity
wasvery low.
Page 6 Excipients and impurities We suggest the following options:
Section 4.1.2 This paragraph athough informative, does not appear to belongin | Option #1: Move the excipients information from the Formulation
6" paragraph this section. It is under section on excipients and impurities but section to the Excipients sections,

discusses how various factors may impact immunogenicity and
that a Geuitable risk management strategy should be devisedQ

Also, excipients and impurities are mentioned in the Formulation
section.

Option #2: Combine Formulation and Excipients as one section.
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Page 6
Section 4.2
Predictivity

Predictivity of nonclinical models

The important message regarding nonclinical studies should be that
immunogenicity assessment in nonclinical speciesis not intended
for the purpose of predicting immunogenicity in humans, but rather
to support the interpretation of the nonclinical study. Additional
information as to how the immunogenicity information is used in
conjunction with other nonclinical safety parameters should be
included.

We suggest the alternate title ONonclinical Immunogenicity AssessmentO

We suggest the alternate wording On nonclinical studiesit is not
uncommon to obtain arelatively high incidence and level of antibodies
especially to human, humanized or chimeric proteins and peptides. Such
antibodies may affect pharmacokinetics, pharmacodynamics and
bioavailability of the product in toxicology studies and this may result in
atered drug exposure. Testing for binding antibodies should be
performed. Some characterization asto confirmation and level of
antibodies (titer or concentration) may be recommended for
interpretatiorof the nonclinical study.O

CEvaluation of the neutralizing/clearingactivity may be basedn the
asssganentof PK/PDor biomarkerdatg if available. Determination of
neutralizing antibodies in samples from nonclinical studies may be
consideredisingtherisk-basedstratgy on a caseby casebasisto
provide additional information regarding whetheranimalswere exposed
to the active drug and the study provided and adequate assessment of
potential toxicity. Depending on the type of drug and its mechanism of
action,a competitiveligandbindingassayor a bioassaymay be
appropriate.O
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Page 6

Section 4.2
Predictivity

1% and 2™ bullets

The bullet points describing the Oothesituationswhere
immunogenicity studiesOshould be considered.

The first two bullets of this section deal with manufacturing/
comparability issues relative to immunogenicity and should be
combined into one bullet. The guideline implies that
immunogenicity studies are the default requirement when a
manufacturing change occurs, and exceptions must then be
justified. This goes beyond the recommendations made in the
EMEA guideline on Comparability of Biotechnology-Derived
MedicinalProductswhich baseghedecisionfor furtherstudies,
such asimmunogenicity, on arisk basis with such factors
considered as complexity of the drug molecule, mode of action,
posology, previous data, etc. (p. 4).

The use of non-human species for comparing the immunogenicity
of reference and comparator products can provide data that are
difficult to interpret. Meaningful interpretation would require large
numbersof animalsto revealstatistcally significantdifferencesn
the immunogenic potentia of the two products undergoing
comparison. Moreover, as the draft guideline currently
acknowledges, even if differences are seen they may have limited
predictive value for potential immunogenicity differencesin
humans. Such an approach may be useful for high-risk products
that bear structural homology with an endogenous protein
expressedby the selectechonclinical species.If statistcally
significant differences in immunogenicity in nonclinical species
are observed in a comparability exercise, they should not be
ignored. While thiswill not predict human immunogenicity, they
do indicate that the product is not comparable. A risk-based
approach should be used.

Route of administration does affect immunogenicity but should not
berelatedto comparability of products. SCandIM routesare
recognized as more immunogenic routes of administration as
comparedto V.

We suggested removing the following Or'here are some other situations
whereimmunogenicitystudiesn animd modelsshouldbe
consideredGnd replacing it with

Orhere are other situations where nonclinical immunogenicity studies
should be considered using a risk-based approach.O

We suggest combining bullets 1 and 2 by deleting On the development
of the production process, formulation and route of administration,
studies in animal models may aid in reducing the potential for
immunogenicityOand replacing with QAlthough not predictive in
humans, comparability studies in nonclinical speciesnaybeusefulin
evaluating the potential immunogenicity of therapeutic proteins
undergoing changes in the production process or formulation. During
the comparability exercise, the anti-drugantibodyresponsénducedby
the reference standard is compared to the comparator product. A clear
difference in the immunogenicity respmsein the nonclinical species
would indicatethatthe productsarenot comparable.O

We recommend this document should mention the importance of
considering manufacturing changes and comparability, with areference
to existing comparability documents (ICH Q5E) for details on those
considerations rather than trying to recreate the considerationsin this
document (ICH Q5E, Step 4, Comparability of
Biotechnological/Biological Products; Note for Guidance on
Biotechnological/Biological Products Subject to Changesin their
Manufacturing Process (CPMP/ICH/5721/03, 1st December 2004):
Section 2.5 Nonclinical and Clinical Considerations, EMEA guideline on
Comparability of Biotechnology-Derived Medicina Products)
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Page 6
Section 4.2
3%pullet,

3% sentence

Both humoral and cellularresponseshould be considered.O

The3 bullet (3 sentencespeakso the needto considercellular
immune responses in addition to humoral immune (antibody)
responses and appears to link the evaluation of the cellular
response to high risk products where anti-drug antibodies have the
potential to induce autoimmune reactions to endogenous proteins.
However, no guidance is provided in terms of how cellular
immunogenicity should be evaluated. There currently isno
accepted industry or regulatory standard for conducting such an
analysis andthe additionalvaluethatas&ssnentof the cellular
immune response would provide is not clear.

As staedin Annex1: In mostcass,developmenbf a mature lgG
response implies underlying antigen-specific helper T-cell
involvement.

We suggest the following wording:

Orhe humoral response to a therapeutic protein should be eval uated.
Cellularrespnsegnay be evaluatedn a cae-by-caserisk basis.O

Pleaseclarify whatis meart by Ocellulaimmunerespnse@ndhow to
assessellularresponses.

Page 6 Predictivity of nonclinical models We suggest the following wording:
Section 4.2 We suggest rewording of the statement CEvolving in vitro and in CEvolving in vitro, in vivo, and in silico technologies (e.g. T-cell
Predictivity vivo technologies e.g. transgenic mouse models may be useful for activation, transgenic mouse models, and epitope mapping) may be
evaluating the potential immunogenicity of a given product.O useful for comparing the potential immunogenicity between products,
Lastsentene Although these models may provide some information, until a however theyarenot predictiveof the humanimmunogenicity
mouse has identical MHC as well as all other components of the response.O
human immune repertoire, the only true test for immunogenicity is
to go into a human. Thus, the useof thesemodelshaslimited
value.
Page 6-7 The title for section 4.3 (Development of Assays for humoral and | We suggesthealternatetitte OAsaystrategyfor clinical asesment of
Secti cellularimmuneresponse@oesnot seemappropriatédbecausehe | anti-drug antibodiesO
ion 4.3 - : ; X .
majority of the sectiondeak with assaystrategiegor anti-drug
Humoral & antibodies. Furthermore, the section provides no guidance
Cellular Assays regarding assays for cellular immune responses other than to say

that one should consider such.
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Page 6-7 Thetitle O?evel opment of assays for humoral and cellular immune | We suggesthealternatetitle OClinical Immunogenicity AssessmentO

Section 4.3 responseQ

Title

Page 6-7 Discussions concerning Humoral and Cellular Assays should not We suggest deletion of the 1st paragraph of section 4.3 and replacing it

. be combined together into one section. The evaluation of humoral | with:
Section 4.3 and cellular responses for immunogenicity is not consistent with
g . . . . Ot isimportant to select and/or develop the appropriate immunogenicity

1" paragraph current AAPS white paper strategies for immunogenicity. assaystrategyandassay for eachtheragutic proteinusinga risk-based
There are no accepted industry or regulatory standards or guidance | assessment. The humoral response to a therapeutic protein should be
documents available for how cellular immunogenicity assessment | evaluated.This s typically anti-drug antibody assays. Cellular immune
should be performed or interpreted. responses and the feasibility of the performance of cellular )
It is difficult to evaluatecel mediatedesponses.Theassag Immunogenicityassag may beevaluate‘(hswarranted)y risk.0 )
reguire whole blood, are labor intensive, and have high We suggestlarifying whatis meantby Ocellulaimmuneresponse@nd
backgrounds with extreme variability between individuals. Sample | howto assessellularrespnses.
shipping from multi-center trial sites to laboratories would
jeopardizehe sample integrity. All of thesefactorswould make
the interpretation of the cellular response data difficult.

Page 7 Assy strategy We suggest the following wording for clinical assay strategy

Section 4.3 The strategies for nonclinical and clinical immunogenicity On clinical studies, it isimportant to collect appropriate data regarding

AssavStrate assessmemhay be differentbased upon risk assessment. the appearance and characteristics of antibodies induced over time and

y 9y Therefore, include anonclinical strategy in the GPredictivity of asssshow thesefindings may be associateavith clinical outcomes. In
2" paragraph non-clinical model sO(or retitled Nonclinical Immunogenicity general, samples should be screened for anti-drug antibodies using a

AssesgnentO¥ection (Seecommentdor Pages, Section4.2,
Predictivity)

We recanmenda referenceo the AAPS white papersy Mire-
Sluiset a, 2004 and by Koren, et d. (in draft) and/or the Strategies
publication by Shankar, et al. 2007.

binding assay, screen positives are confirmed in a confirmatory assay
and then further characterized for titer or concentration. Samples that are
confirmed positive should be further characterized for neutralizing
antibodies.O

We suggest a decision flow chart for strategy:

See attached decision flow chart at the end of this document.
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Page 7

Section 4.3 )
OAssaystrategyO

2" sentence

Thesecondsentencelescibesthe neutralizatiorassayasa
functional bioassay without the allowance for other formats such as
ligandbindingassayg. Theneutralizatbn assaymay beacell-
based or a non-cell based assay depending upon the complexity of
thebiology inducedby the drugandthe ability to developa cell-
basedassayof acceptablesensitiviy andspecificity. A recently
published white paper on NAb assays (Gupta et a. 2007) provides
furtherdetailson situationswherecell-basedassays are
irreplaceabldor NAb detectionandexampleswhentheseasays
are difficult to develop due to various confounding factors
warrantingthe needto developa noncell-basedNAb assay

Competitive ligandbindingassayg canbeaviable optionearlyin
programs (Phase 1, Phase 1) and/or depending upon mode of
action of drug throughout a program (all phases). Additionaly, in
manycasesonpetitive ligand assag maybe more sensitivethana
bioassay and hence provide more information than a bioassay.

Correcttypoin lastsentene: changeOvereQo OwhezO

We suggest changing the sentence on functional bioassays from )
OEfunctionalbioassays) for the assesmentof neutralizingcapaciyOto:

Oasays for theassssmnert of neutralizingantibodiesTheseasslysmay
be competitive ligand binding assays or bioassays depending on mode of
action of drug, risk assessment evaluation, and testing strategies.O

OA neutralization assay should be performed on confirmed antibody
positive samples for the detection and characterization of neutralizing
antibodies. Functional bioassays are recommended and especially
important for high risk products that bear resemblance to a non-
redundant endogenous protein. There are situations where it is difficult
to develop a bioassay due to various confounding factors, such asthe
type of drug or the mechanism of action, warranting the need to develop
anoncell-basedssayO

Page 7
Section 4.3
Assg strategy

2" paragraph

With regard to the statement: Gor further details on the proposed
strategy for antibody detection andcharacteriationseeAnnex20:

Annex 2 is confusing and the text in the Assay Strategy section
doesnot supportthe specificslistedin the diagram. For example,
why is OSurfacelagnon Resonancé\ssayOlisted asa specific
technology?lt is inconsistentvith therestof the Otype®f assagO
categoriesbinding,confirmatory bioassay

A decisiontreeprocesdlow chartoutlining the strategiegnight be
more useful. Referencesto the literature would aso be useful e.g.
Koren, et a. or Shankar, et al.. .

Should Annex 2 be caled Annex 1?

We suggest replacing the current Annex 2 diagram with a decision flow
chart for screen Beonfirm - quantify Bcharacterize (Nab, Isotype,
SpecificityE)
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Page 7
Section 4.3

The OTyesof antibodyassagOin the assaystrategysection
describeghe expectation®f theassag andmay be more
appropriatelytitted OExpectationsf Antibody AssaysQ Annex 1
alsohasa sectiontitied OType®f Antibody AssaysOwhich
actuallydescribeghetypesof assag.

We suggesteplacingOType®f antibodyassagOwith OExpectationst
Antibody AssaysO

Section 4.3, sub-
section entitled
Cscreening
assaysO,
2"sentence

This sectionmust emphasketheimportanceof theasaycut point
thatrepresergthelevel of responsén the screeningassaybelow
which asample is negative for antibodies and above which a
sampleis suspected to contain antibodies and requires further
confirmation in a specificity assay. The derivation and validation
of theassaycut pointareimportantactivities duringassay
development and validation, respectively.

Mire-Sluis et al. 2004 recommend using the mean + 1.645 SD
where 1.645 is the 95" percentile of the normal distribution of the
population of serum tested to derive the assay cut point value. A
screeningassaythatis unéble to detectany positivesin a pre-
clinical or clinical studycastssuspicionon the ability of theassay
to detect low positives.

We suggest omitting: O Thigmpliesthatdetectionof same false positive
resultsis inevitableasabsdute screening-assagpecifcity is normally
unattainable and false negative results must be avoidedOand replacing it
with the alternatdanguageOAstatigical approach should be used to
determine the assay cut point to distinguish between antibody-negative
and positive samples. False negative results must be avoided. Using a
risk-based approach, it is more appropriate to have 5% false positives
thanfalsenegatives.O
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Page 7
Section 4.3
5™ paragraph

Assays for
specificityand
confirmation

Oltis usuallyadvisableto usea differentassayformatthatusedfor
thescreeningssay.

Though this approach may be applicable in some cases, in other
caseathis canleadto discrepantesultsbetweeressa. Different
assay technologies have their own advantages and disadvantages
based on the scientific principles they employ; therefore, they are
notinherentlythesane. Forexanple, sufaceplagnon resonance
technology may be capable of detecting low affinity antibodiesin
real-time, however,jit may notbeassensitiveasotherassay
formats. Similarly, abridging ELISA assay may offer high
specificity, however, may be prone to high drug interference.
Moreover, cut point for each of theseassayg will needto be
established separately based on the subject sera background values
within eachassaywhich mayor may notresultin thesamelevel
of sensitivity for each assay. Since many of the important
parameters, such as sensitivity, drug tolerance, ability to detect low
affinity antibodies etc. will not bethe samebetweerassag,
confirming the specificity of antibodies detected in a different
assaymay leadto discrepantesults.

Competition of screening antibody positive samples by incubation
with excesslrug andtestingin the sane assaykeepshe assay
formatsascloseaspossible. Statisticalmethods suchasthe Ot-
test,Ohave been proven to be robust and appropriate for confirming
the antibody positive samples.

We suggest the following wording:

Ot is advised that the assay to confirm the specificity of screening
antibodies be selected carefully and statistically interpreted. A
competition assay can be performed by incubating positive samples with
excesgirug,therebykeepingthe assayformatthesame. In cases where
adifferentassayformatis choserto confirm the specficity of detected
antibodies, the interpretation of results should include consideration of
the drug tolerance, cut points and sensitivity that may differ from the
screeningassy.O
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Page 7
Section 4.3
3 pullet

1% sentence
Neutralization

assays

Neutralization assag.

Same commentsasSectiond.3 Assaystrategy above.

Oasays for theas®ssnentof neutralizingantibodiesTheseasays may
be ligand binding assays or bioassays depending on mode of action of
drugandrisk assesnentevaluationandtestingstrateyies.O

OA neutralization assay should be performed on confirmed antibody
positive samples for the detection and characterization of neutralizing
antibodies. Functional bioassays are recommended and especially
important for high risk products that bear resemblance to a non-
redundant endogenous protein. There are situations where it is difficult
to develop a bioassay due to various confounding factors, such as the
type of drug or the mechanism of action, warranting the need to develop
anoncell-basedssayO

Page 7
Section 4.3
4" bullet

2" sentence

AssayValidation (this should be a header, not another bullet)

The Oasay validationGedion stateghatOValidatiorstudiesmust
be conducted to establish that assays show appropriate linear
responseto relevantanalytesEO Typically, definitionsof
linearity contained in regulatory guidance do not apply for anti-
drugantibodyassag which arequasiquantitative due to the lack
of availability of avalid referencestandardwhich s the casefor
most biologica therapeutics. Thus, defining what is meant by
linearresponsesay be usdul.

This sentencalsousestheterm CGaccurayOasanassg validation
parameter. The main analyte thatimmunogeniciy asays can
detect are antibodies that bind to the drug and since appropriate
reference controls for the detected antibodies are generally not
available theterm OecoveyOshouldbe usedinsteadof
CaccuracyQ

We suggest the following wording be changed O/ alidation studies must
be conducted to establish that assays showappropriatdinearresponses
to relevantanalytesEO

Please delete: \ssays need to be validated for their intended purpose.
Validation studies must be conducted to establish that the assays show
appropriatehfinearresponseto relevantanaljtesaswell asappropriate
accuracy precision, sensitivity, specificityandrobustness.O

and replace with: OA\ssays need to be validated for their intended use. A
suitable positive control antibody should be selected for this purpose.
Validationstudiesmust be conductedo establishthatthe assayshowsa
concentration-dependent response to the selected positive control
antibody as well as appropriate precision, sensitivity, specificity,
robustness and recovery.O

We suggest that areference to Mire-Sluis, et a would be helpful.
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Page 8
Section 4.3

Standardisation
and reference
materials

1% sentence

Standardization and reference materials

We areconcernediboutthe statenent OAssaymust be
standardizedE.requiresppropriatereferencanateralsandtheuse
of relevant biological standards. Refereme materialsand standardg
areessentialfor assaycalibrationandvalidationO.

Most novel biotherapeutics that are not recombinant forms of
endogenous proteins do not have true standard®r reference
materalsavaiable.

We suggest adding the additional statement

Many novel biotherapeutics do not have true standard®r reference
materals. In this casethe useof appropriatepositivecontrolsis
recanmended.O

Page 8 This appears to overlap with the introductory paragraph above it We suggest moving this paragraph up to the introductory paragraph of
Section 4.3 (Characterisation of AntibodiesQ Of antibodies are induced in OCharaetisdion of antibodies@ith the following wording change.
' patients serumor plagna samplesneedto be charactesedE.O This allows each subsequent bullet to be coveredby risk-assesnernt:
éﬂg?;g%’e stics Olfantibodiesaredetectedn patientsundergoingherapy arisk-based
assessment should be performed to determine the need for additional
1% paragraph antibodycharacteriationandhow the findingsmay be assocatedwith
clinical outcomes. Characterisation may include identification of
antibodyclassandsubclasgisotype),affinity, specificity, and/or
neutralizing capacity.O
Page 8 The second paragraph is unclear asto intent. CSpecificityOto the QA lthough specificity to the therapeutic protein is demonstrated in the
Section 4.3 drug product is demonstrated in the confirmation assay. However, | confirmationassayfurthercharactesation of specificity of anti-drug
' this paragraph is requesting a demonstration of specificity to the antibodies to the active protein component(s) of the drug may be
Antibody Cactive proteinOdistinguished from contaminant. |sthe emphasis | considered for confirmed positive samplesbasedon risk assessert.O
Charactentics on identifying ADA to the active protein or characterising ADA to
2™ paragraph active protein and all contaminants?

On arisk-basis, if aproduct is a conjugate or fusion protein,
identification of the specificity of the ADA to a high-risk
component of the product is advisable. However, an evaluation of
the specificily of theantibodiedo product-relateédnd process-
related components could be difficult and would require (a) the
identification of these contaminants and(b) the availability of these
substancem apurified form at sufficient quantitiesfor routineuse
in confirmatory assag which couldbe challenging. If the
contaminant is known and can be isolated, then the cross-reactivity
of detected antibodies towards it should be studied using a risk-

based approach.
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Page 8 I mmunogenicity Assessment Strategy Bdesign and interpretation. We suggest moving the Ommunogenicity Assessment Strategy
Section 4.3 This sectionmay be out of place. Isit within the scope of this paragraph to the GRecommendations for routine monitoring of changesin
' document? If so, this topic should be added to the scope. clinical responseEQection.
Immunogenicity
Assess Strategy This topic may be more appropriate in the next section on Page 12,
(Recommendations for routine monitoringe .O
Page 9 Potential Clinical consequences of immunogenicity We suggest changing the sentence to O Thereforehe risk assssnent for
Section 4.4 The last sentence states Qhe risk of immunogenicity needs to be :%r:ll;g%%in;'éy geitlnlast}[gntfgons dered individually for different
1% peragraph considered individually for each indication/patient population.O Pop
Lastsentene Thetem Ori&Qinsteadof OriskasssnentOmay beinterpretedas
the evaluation only of the probability of the development of anti-
drug antibodies and not the clinical impact of the presence of the
ADA. A therapeutic may have a high risk of causing antibody
production, but the clinical impact of such aresponse could be
negligible.
Risk assesnentneeddo bedefinedearlyin thedocurnent.
Page 9
Section 4.4 It may be more appropriate to place this discussion in the We suggest placing this discussion in the beginning of the guidance
' beginning of the guidance when the rationale for immunogenicity | where the rationale for immunogenicity testing is discussed.
2" paragraph testing is discussed.
OConsequences
on EfficacyQ
Page 9 1stsentence We suggesthangingthefirst sentencéo OFactorsvhich influence
Section 4.4 Other considerations may include: amount of antibodiessubclass whether anti bodles.to atherapeutl.c protein W'.” Inquce C".”'?a'
of antibodies, conseguences may include the ep_ltopg recognized, the affinity, classand
2" paragraph subclass as well as amount of antibodies generated.O
S This sentence would be more appropriately placed in the . . " . .
OOnCI;%izg;gnces introductory paragraph aboveit, asit is applicableto all We suggest moving thisto the 1™ paragraph of this section.

1% sentence

conseguences mentioned, not just efficacy.
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Page 9 The text diminishes the importance of non-neutralizing antibody We suggest the following wording:
Section 4.4 impacton efficacy. OCleanigQantibodiesmay be neutralizingor QAntibodies recognising epitopes on the therapeutic protein not linked to
o non-neutralizing, and are important in the discussion of efficacy activity areassociatedvith fewerclinical consequenceddowever,such
2" paragraph due to their impact on pharmacokinetics. antibodies can influence pharmacokinetics and, as such, influence
AConsequences N S N efficacy. OCda_aringC'antibodi_esmaybe neutralizing or non-neutralizing,
on EfficacyQ An additional consideration is BindingQ non-neutralizing, andreduceefficacy by removingthe therapeutic protein from circulation.
antibodieswvhich mayincreaseratherthandecreasehe efficacy Non-neutralizingObindingGntibodiesmayincreaseratherthan
of aproduct by prolonging the half-life, or stimulating a pathway decrease, the efficacy of a product by prolonging the half-life, or
or mechanism. stimulating a pathway or mechanism.O Neutralizing antibodies may
inactivatethe drugwith or without clearance.Thelossof efficacy may
The text would be more cohesive if the Ompact on be characterzedthroughthe Assay Strategydescribedn Section4.3as
pharmacokineticsE Oparagraph in Section 4.5 was moved to needed.O
section 4.4 and retitled GConsequences on PharmacokineticsO
Page 9 ODiscrinination betweemeutalizing and non-neutralizing We suggest the aternate wording:
Section 4.4 antibodies is of great importance, and the assays used should be
o ableto discriminateaccordingly (seesection 4.3)0.
2" paragraph Metermination of neutralizing antibodiesrom confirmed screen
OConse A lack of efficacy may be detectedhroughpharmacodgamic positives,andthe assag used,shouldbe appropriatgseesection4.3)0.
guences "
on EfficacyQ markers rather than through the development of neutralization

5" sentence

assag. Nabassag may helpto explainalossof efficacybut
should not be considered required as suggested by the statement.

ThestatemenOtheassayg usedshouldbe ableto discriminate
accordinglyOsuggests a need for a non-neutralizing positive
controlduringNabassaydevelopment.If thisis the intent of the
statement,thereis insufficientinformation provided to understand
how such an evaluation should be done and to what extent.

It is often difficult to obtain arelevant non-neutralizing positive

controlantibodyespeciallytowardsmonoclonalantibodytypedrug

products to test the NAb assay® ability to distinguish between
neutralizing and non-neutralizing antibodies. Whenever a non-
neutralizing positive control antibody is available this evaluation
shouldbe conductechswarrantedby risk assessent.

Most importantly, the assay should be able to identify clinically relevant
neutralizing antibodies.O
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Page 9
Section 4.4,
4th paragraph

OConsequences
on SafetyQ,

1% Bullet

OAcute )
ConseguencesO

The section on Gacute consequencesOlinking antibodies to infusion
reactionds misleading. Infusionreactionscancommonly occur
due to cytokine floods or product related toxicities that have
nothing to do with antibodies to the drug product. A presentation
by P. Keegan of the FDA in 2005 stated in a presentation that Qhe
term infusion reaction has no regulatory definitionQ Furthermore,
herslidesstat thatOanapHyxis appearso beararecauseof
infusionreactions@inceAnost infusionreactionsaremost
common on initial exposure and | ess frequent/severe reactions
observed on re-challenge.O

We recommend that this section be re-written asit appliesto
antibodies to the drug product and differentiate such from other
cause®f infusionassociatd reactions.

We suggest the following wording: GDne of the clinical problems
associatdwith treatment with biotechnologyderived therapeutic
proteinsis development of infusion reactions.Infusionreactionanore
frequently occur on initial exposure and less frequent/severe reactions
are observed on re-exposure. Acute infusion reactions may occur within
24 hours and delayed ones may develop days after initiation of treatment
and upon subsequent treatment. Acute reactions can betrue alergic,
namely IgE-mediatedtypel reactionganaphylactic reactions), including
hypotension, bronchospasm, wheezing and/or urticaria. However, the
greatmgjority of infusionreactionsarecharactezedby more
nonspecific symptoms and are often classified as anaphylactoid ones (i.e.
probably nonalergic). A range of symptoms including headache,
nausea, fever or chills, dizziness, flush, pruritus, and chest or back pain
have been described in relation to infusions.O

Page 10
Section 4.4,
7™ paragraph

OConsequences
on SafetyQ,

2nd Bullet

Non-Acute
ConsequencesO

Autoimmunity

Autoimmunity

In the Oautoimmunitgection(®leaseclarify thatthis pertainsto
therapeutics that have endogenous counterparts.

We suggest rewording the 1% sentencéo:

QAntibodies devel oped against therapeutic proteins with endogenous
counterpartsnay crossreactwith the endogenousroteinsin cases
where endogenous protein is still produced (e.g., erythropoeitins).O

Page 10
Section 4.5
title

The title GPre-authorization signal detection in clinical settingOis
not clear.

We suggest defining what is meant by CPre-authorization signal
detection in clinical settingOor changing the header so the meaning is
clear.
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Page 10 The draft guideline acknowledges that an antibody response could | We suggest adding the additional text afterthe currentsentence of this
Section 4.5 be transient or persistent but does not mention how this paragraph: (Both transient and persistent antibody responses should be
- information should be used to determine the overall considered when evaluating the clinical consequence of immunogenicity
Clinical Safey immunogenicity of a product. of aproduct. Although transient antibodies are less likely to have a
1% bullet clinical significance, the evaluation should be weighed with the
. assegnentof risk.O
ORationaldor
sampling
scheduleE Q
" paragraph
Page 11 A dequate follow-up of patients for measuring immune response | We suggested the alternate wording:
Section 4.5, g};ru(;;:?;'&mi“ (()a?]i(():]; ttr?ﬁt?begniog (ilhl:;;]r;pleer[lﬁrlte?gfei no GFollow-up of patients for measuring immune response after
Clinical Safey 9 y P P ’ discontinuation of treatment should be considered for evaluation of
immunogenicity in absence of the therapeutic protein, when warranted
1st bullet This statenentdoesnot allow for consideratiorof risk assesment. by risk assessient.O
CRationale for
sampling
scheduleE Q
3rd paragraph
3 sentence
Page 11 The content of this paragraph would be more appropriate with the | The text would be more cohesive if the Ompact on pharmacokineticsE O
Section 4.5 OPotentiatlinical consequences@ctian. It is unclearwhy impad paragraph in Section 4.5 was moved to section 4.4 and re-titled
- on pharmacokinetics is grouped with the surrounding text. OConsequences PharmaokineticsO

Clinical Safey
ond et Anti-product antibodies can affect the accurate measurement of We suggest the additional text to the end of the paragraph:

A product levelsin typical PK immunoassays. It should be OToallow a meaningfulinterpretationijt is recanmendedthatthe effect
A mpact on recanmendel thatthe PK assaybe assesedfor the effectof of anti-drugantibodieson the performancenf the PK assaybe assased.

pharmacokinetics

of product®

antibodyinterferenceon accuracyand precision and that results be
interpreted appropriately if animmuneresponseoccurs.

This may be achieved by evaluating the spike-recovery performance of
the PK assayin the presencef the arti-drug positivecontrolantibody
If anti-drugantibodiesinterferewith the ability of the PK assayto
reliably detect drug levels, an alternate approach of measuring
biologically active drug levels may be considered.O

Page 23 of 29




Page 11
Section 4.5,
Clinical Safey
3“ bullet

Methodol ogy
aspectdo assess
compar ability of
immunogenicityQ

This section recommends that a product immunogenicity
comparability studybe conductedn humans ® G\ pplicants should
makean effort to selecta homogeneous patient population that
allowsfor suchcomparisns.OThis is probably beyond the scope
of this document and the draft EMEA guidance on
biocomparability sufficiently addresses biocomparability without
recommending human studies. This guidance should be
referenced.

Pleaseaefer to the EMEA guidanceon bioconparability .

3rd paragraph

3 sentence

Page 12 Thecontentof thefirst sevenparayraphs of this section would be | We suggest incorporating the content of the first seven paragraphs into
Reconmendationd MOre appropriatelyplacedin the ImmunogenicityAssesment Section 4.3 Immunogenicity Assessment Strategy, including the

for routine | Strategy section on Page 8 Section 4.3. There are many Paediatric paragraphs.

monitoring of
changesn clinical

overlapping considerations.

responsé&0
Page 12 Risk ManagemenPlan We suggest the alternate wording for section 4.6
Section 4.6 In section 4.6 the second sentence states O his should take into CPotential risks of a biotechnology product based upon mode of action or

2" sentence

account risks identified during product development and potential
risks.O The sentence is worded in a confusing manner and should
berewordedfor clarity. .

type of compound as well as nonclinical data, should be considered as
part of the risk management plan submitted in accordance with EU
legislation and pharmacovigilance guidelines.O

Annex 1
Comments

Generakomment: The Otype®f antibodyassagQnformationin
the Annex 1 should be combined with the Orypes of antibody
assaysOsection in Section 4.3 page 7. Thereis not enough
information under each of these classifications to warrant
separatinghemandwe arenot clearasto therationalefor
separating them.

We suggest moving the Orypes of antibodyassagQcontentin Annex 1
to the OTyesof antibodyassayCOsection in 4.3 page?.
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Page 14
Annex1

ScreeningAssays

Concern regarding the statement: CScreening methods include
immunoassaysadioimmunoprecipitatiorassag andsurface
plasmon resonancesaysO

RIP andSPRareOmmunoassayGin differentforms. Although

We suggest the alternate wording of 1% and 2™ paragraphs combined:

CBereening assay are primarily immunoassays, however other techniques
may beused. Immunoassgs arebasedon a variety of formatssud as
binding, bridging, capture (sandwich), and competitive, and they use a

1% & 2™ screening assays are usually immunoassays, other formats are variety of detectionsystemsincluding radiolig and enzymatic,
paragraphs possible suchaschromatography fluorescent, chemiluminescent, or electrochemiluminescent labels. All
procedures detect antigen-antibody interaction (binding), but may differ
in their underlying scientific/technicaprinciples.O

Page 14 OAsays for dissectingspedficity andconfirming antibody We suggest that the alternate title to the second bullet be CConfirmatory

Annexl positivityOis along descriptive title; we, suggest shortening it to AssaypOandmove Assays for dissectingspecificity andconfirming
OConfimatory AssaysO antibody positivityE Oto the text.

2" bullet

Assays for

dissecting

specificity &

confirmingE

Page 14 Concern regarding the statement: Qo achieve confirmations of We suggest the alternate wording:
specificityit is advisableto selectanassay basedn a different > —— s L

Annex1 L . . . - | OAsays for confirming the specificity of screenegbostive samples

2 et scientificftechnical rationale than that used for the scree‘nmg assyO should be selected and designed carefully andstatisticallyinterpreted. A
Same comments as Page 7, Section 4.3, 5™ paragraphQAsays for | competition assay can be performed by incubating positive samples with

Assays for specificity and confirmationO excesglrug,therebykeepingthe assayformatthe same as the screening

dissecting o . . assay In casesvhereadifferentassy formatis choento confirmthe

specificity & The paragrapion c;]onpetltlve a;sag sa%e OAnS yical dto di specificity of detected antibodies, the interpretation of results should

confirmingE Immunoassays such asimmunoblotting £ canbeusecto dissect include consideration of the drug tolerance, cut points and sensitivity that
the specificityQ however this approach should be presented as not maydiffer from the screering assay0d '

1% paragraph necesarily beingneededor routine antibodydetection. The y 9

2" sentence

paragraph should a so note that there are perhaps additional
charactesation techniqueghatmay be usedaswarranted by the
risk assegnent.

OAnalyical immunoassaysuchasimmunoblotting and surface plasmon
resonancaralysis canbe usedto further charactere the specificity of
thedetectedintibodiesif warrantedoy risk.
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Page 14
Annex1
3 pullet

Neutralization
assay's

This section leads in with the assumption that the neutralization
assaywill beabioassayhowever thisis notalwaysthecase.

See comments in Section 4.3 Assay strategy.

OThesessay may beligand bindingassag or bioassag dependingn
mode of action of drug and risk assessment evaluation and testing
strategie®©

Page 14 Same comments asin Sections 4.2 and 4.3 on this topic. We suggestemoving cellularimmuneresponseassys sectionfrom the
Annex1 There are no accepted industry or regulatory standards or guidance Annex.
4" pullet documents available for how cellular immunogenicity assessment
should be performed or interpreted and none are included in this
Assays for section. The examples listed are mechanistic, immunotoxicity
Assessingcell- evaluations.
:gidlglrsgé;nmune It is difficult to evaluatecel mediatedesponses.Theassag
P require whole blood, are labor intensive, and have high
backgrounds with extreme variability between individuals. Sample
shipping from multi-center trial sitesto laboratories would
jeopardizehe sanple integrity. All of thesefactorswould make
the interpretation of the cellular response data difficult.
Page 15 AssayCharacteristcs Update Annex 1, if earlier comments and suggested wording changes
Annex 1 Standardisation wereacceptel
I nter pretation
Earliercommentsandrecommendedrewording affectthese
sections of Annex 1
Page 17 Should Annex 2 be called Annex 1? It isthe first Annex
referenced.
Annex 2
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Page 17
Annex 2

Thefigure suggestsisingtwo differentassag to screen all
samples for binding antibodies. This approach will likely lead to
discrepancies incidencerates. Thefigure alsorecanmends
usingsurfaceplagnon resonancevhich may notbe appropriatefor
al products. Different types of assay formats may be needed
dependent upon the drug characteristics, dosing and patient
population for use.

The figure should indicate that (i) samples are termed positive only
if they test positive in the confirmatory immunoassay, (ii) the
bioassayis conductedn sanplesthattestpositivein the
confirmatory immunoassay .

Thetems screeningimmunoassayconfirmatory assg and
neutralization assay should be used in the flow diagram to indicate
the 3-step testing strategy. A figure legend should be added to
statethattesting strategyshouldbe basedon risk anduse
appropriateassayformats for the product,doseandindication.
Pleaseseethe attachedigure.

We suggest replacing the current Annex 2 diagram with a decision flow
chart for screen Beonfirm - quantify Bcharacterize (Nab, Isotype,
SpecificityE)

We suggestheinsertionof areferene to Koren,etal. or Shankargtal.
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These comments and the identity of the sender will be published on the EMEA website unless a specific justified objection was received by EMEA.
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Figure 1. Stepl: Recommendedesting strategy for detection
of anti-drug antibodies
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Figure 2. STEP 2: Recommendedstrategy for characterization

of anti-drug antibodies
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