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EBF had limited activities focussed on
immunogenicity prior to 2016

» Historically EBF activities around immunogenicity have been limited
— Topic Team on the sense/non-sense of neutralising antibodies
— Feedback as EBF during public consultation for guidance
— Long-term stability testing for anti-drug antibody (ADA) assays

White Paper

For reprint orders, please contact reprints@future-science.com

EBF recommendation for stability testing
of anti-drug antibodies; lessons learned
from anti-vaccine antibody stability studies

Long- and short-term stability testing of the analyte is one of the key parameters
in bioanalytical method validation in support of pharmacokinetics. However, for
immunogenicity testing, the scientific rationale for long- and short-term stability
testing on quality control samples most often spiked with polyclonal antibody raised
in a different species should be questioned. Therefore, the European Bioanalysis
Forum (EBF) formed a Topic Team to discuss the scientific rationale for stability testing
of anti-drug antibodies (ADAs). A review of EBF member companies’ experience on
ADA stability and on anti-vaccine antibodies from vaccine projects was the basis of
this discussion. EBF recommends to perform short-term stability testing of the positive
control, but not to perform long-term stability testing of ADAs in nonclinical and
clinical studies.

in a manner that preserves antibody reactiv-
ity at the time of testing”. It is further stated,

Background & scope
Testing for unwanted immunogenicity

towards biological drugs is part of the ana- that “Freezing and thawing patient sam-
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EBF implemented an Immunogenicity Strategic
Workstream (SW) in 2016

| IHE%& )+ - [* 012" 8+ +*3&4'5+ 0)*362& # 5#$% 1 748,
*65065'1$#'8") B 1+&' ()H#+&

I '<&+7&)8"10 =
> ?H#H@13',%%1FA$5"*$
> B¥C**3+#$ 9<&3D++6$&'
> [1+¥E11)*$&$> :A)1SF-1*#$#4A5128
>
>

B#+&8'<6$3#A 9I*@#$2&
G*7&)5'H&48*$ H*@1++6$&

| 164+1$#5&3'1$'.%268"%)18"+0'J.;K'1$":&05&+7&)' LMNO'
> 1"H$$%& () &*+,-.-(/0(122#8/3%&. 4. (5 6%-'(7$*4'.4%-(*&8(
9%3#+*'/$, (:#$8+%-;
> *268*$)8%64#51*$8P'265'0*1$5'#$3'#45&)$#51 @ &' #00)#2"&8' (*)
$&65)#4181$% #$517*3A HSFHAIK
> :413&8="=>7?@ @ @EIAY#?0@ DEBGBH6-? EBE

"550=RRSSST&6)*0&#$71*#$#4A818(*)6+T&6 U /




I"H$ " HO0& Vo () %' + #%-.."I&0)/* 1*#2%34%%

Conference Report

For reprint orders, please contact: reprints@future-science.com BIOG nG IYSIS

Feedback from the European Bioanalysis
Forum: focus workshop on current analysis
of immunogenicity: best practices and
regulatory hurdles

Joanne Goodman', Simon Cowen?, Viswanath Devanarayan?, David Egging?, Thomas
Emrich®, Michaela Golob®, Daniel Kramer’, Jim McNally®, James Munday®, Robert
Nelson'®, Jodo A Pedras-Vasconcelos'', Timo Piironen'?, Denise Sickert'3, Venke Skibeli',
Marianne Scheel Fjording'® & Philip Timmerman* 18

"Medimmune, Aaron Kiug Building, Granta Park, Cambridge, Cambridgeshire, CB21 6GH, UK, +44 (0) 203 749 6244, +44 (0)
1223 471472
2LGC, Queens Road, Teddington, Middlesex TW11 OLY, UK
#Charles River Laboratories, 905 Sheehy Dr, Horsham, PA 19044; formerly located at Abbvie during the production of this
manuscript
“Synthon, Microweg 22, PO. Box 7071, 6503 GN Nijmegen, The Netherlands
“Roche Pharma Research & Early Development, Roche Innovation Center Munich, Roche Diagnostics GmbH, Nonnenwald 2,
82377 Penzberg, Germany
SNuvisan GmbH, Am Feld 32, 85567 Grafing, Germany

7sanofi Aventis Deutschland GmbH, Industriepark Hochst, D-Frankfurt am Main, Germany

EShire, 300 Shire Way, Lexington MA 0242 1; formerty located at Merck Serona during production of this manuscript
Covance Laboratories Ltd, Otley Road, Harrogate, HG31PY, United Kingdom

"Novimmune SA, 14 Chemin des Aulx, 1228 Plan-les-Ouates, Geneva, Switzeriand

'S Food and Drug Administration/Center for Drugs Evaluation and Research/Office of Biotechnology Products/Division of
Biotech Review and Research 3, MD, USA

syrinx Bioanalytics, Pansiontie 47, Biohouse D5, 20210 Turku, Finland

UNovartis, Kohlenstrasse, WS5J-386.13.05.14, CH-4056 Basal, Switzerland

"*Norweglan Medicines Agency, Stroemsveien 96, Postboks 6167 Etterstad, 0602 Oslo, Norway

"SNovo Nordisk A/S, Novo Nordisk Park, DK-2760 Malev, Denmark

'SEyropaan Bioanalysis Forum, Havenlaan B6c b204, 1000 Brussels, Belgium

* Author for comespondence: Tel.: +32 479 91 01 3Z; philip@e-b-f.eu

1" HBY0%&&E () *+H( -/ +,- 012/23+%)4'()



Immunogenicity SW activities did not stop there

One output from 2016 FW was standardising reporting of titre
and drug tolerance

— 2 Mini Workshops (mWS) at EBF Closed EBF Meetings

— 1 mWS at EBF Open Symposium in Barcelona (2017)

— Conference report has been written ready for publishing

mWS on preclinical immunogenicity assessment, March 2017
mWS at Closed EBF Strategy Meeting, March 2018

— ldeas gathering amongst member company representatives leading to
this FW

— Main focus on positive controls and the value for stability assessments

EBF Training Day on Critical Reagents with a dedicated
session to immunogenicity, May 2018
— Recommendations presented from team and mWS discussions
— Slides:
— Presentation planned at EBF Open Symposium in Barcelona (2018)
— Plans to publish a paper

Involvement in AAPS-sponsored ADA Validation Testing and
Reporting Harmonisation EBE

http://www.europeanbioanalysisforum.eu 5
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Immunogenicity topics popular within the EBF
community (March 2018)

Immunogenicity mWS Topic Responses

Others

Standardising clinical testing
Preclinical ADA

Risk categories

Positive Control

Changing disease state

Standardised reporting

—
-
—
[ —
[

FoA selectviy |
R
[

Regulatory citations/questions

o
N
N
o
fo)
—
o
—
N
—
N
—
»

One extra suggestion: in all tiers are all validation parameters necessary? EBF

http://www.europeanbioanalysisforum.eu 6 /
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real data (e.g. double background value) can be used to determine what will be considered the lowest
positive result. For antibody positive samples, a titre needs to be determined using a standard
approach and reporting the reciprocal of the highest dilution at which the sample gives a positive
result. Another option is to report in mass units using a positive antibody control but this has caveats
as explained above.

6 512(71%3#,(89:=<

For patients who are confirmed to be ADA positive. determining antibody levels can be

informative because it allows for the stratified assessment of ADA levels and their impact on

safety and efficacy. These relationships may not be elucidated unless ADA levels are

determined. Positive antibody responses may be reported as a titer (e.g.. the reciprocal of the

highest dilution that gives a readout at or just above the cut pomt of the assay). when appropriate.

The MRD should be factored in the calculations of titers and provided when reporting titers.

Reporting levels of antibodies in terms of fiters 1s appropriate and generally understood by the

medical community. Values may also be reported as amount of mass units of therapeutic protein

product neutralized per volume serum with the caveat that these are arbitrary in vitro assay units

and cannot be used to directly assess therapeutic protein product availability in vivo. E B F
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So what is the challenge?

» Mixed approach for MRD mainly driven by differences in guidance

» If MRD is included should all dilution steps be included?

— FDA only mentions MRD and interpretation of what constitutes MRD is
different

~

Only the reciprocal of the titre dilution is used
. First sample dilution multiplied by the reciprocal of the titre dilution

All dilution steps within the method muiltiplied by the reciprocal of the
titre dilution

First sample dilution

Acid dissociation

Dilution from methods such as SPEAD/ACE

Dilution from addition of labelled reagents

Any other source of adjustment

w N

oo o0oo0o

» Prescribing physicians utilise titre as a way of comparing products

http://www.europeanbioanalysisforum.eu 8 /
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EBF survey results (2017) on MRD*
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Inclusion or exclusion of MRD What is included in MRD?

All dilution
steps in the
MRD assay

excluded

First sample

dilution

included
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Assessing Drug Tolerance

Fixed drug level

Fixed Level PC
(LPC)

Multiple PCs and
multiple drug
levels

Fixed level PC
(other
concentration)
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Development Validation Reported for DT

One PC (43%) E— One PC (43%) _— One PC (43%)

Other (12%)] ———5|  Other (12%) ——>  Other (12%)
Multiple PC (45%) i One PC (24%) ——> One PC (24%)
789+"8:/2;0+2(: Multiple PC (17%)

Multiple PC (21%) Y
One PC (3%)
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Positive control (PC) discussions

» Variety of approaches for positive controls

— Monoclonals, polyclonals and/or panel of monoclonals

— Usually what works best in the assay

— Human controls from trials not generally used
» May switch PC when moving to neutralising antibody assays
» Range of immunisation protocols

— Species, immunisation length, adjuvants, purification

— Dependent on stage of project, time line, volume needed,
company practice

> Selection of PC levels
— MPC (value in validation and position)
— Setting of LPC
— Use of limits

http://www.europeanbioanalysisforum.eu 16 /



!II#$%&%III()%*+,**%-.*

"H$"00& (8)%6"& *&Y6)++',-."&['%$.$0"&1' (. +'#%&234%5&.6-.&7-8&
(.&9"&+"*#"1 $0"&*&6) T-(&+"%/' (%" %
/$:$(,8'%&.6"834&$%8."%.$(,8.6"8Y%.-9BH#$.88*&.6-.& L'+ H&-(<&('.
6"8%.-93#%$.8&*&%-7/#"%

='(, >"+78%.-9$#$.882=7:5&"*&-(.$9'<$"%&$%8 @ "HH&<'1)T"(."<&S
HE. o)+

A BC,d3$16-). "#$%XE GH5I&35E884EEFGH5
I%"&"*&.+"(<$(,&-(-H8%$%&*'+&34%&-(<8Y%68%."78%0)$.-0$#$.8&#3
J.$H$.88 & +"46-@&2LM?5&%.-9$#$.88'*& %) ++',-."&34

N'&: (@ (&*-$#)+"%&@$.6$(&BOL&EL'77)($.88&* +&=7:&'+&LM?&
%.-9$#$.88.6-.8&@-%&-&%.-9$#$.88$%%%6)"
P"%6/$."&-0-$#-O#"&<- .- 1&-1/+' Q$7-."#8&GME&*&BOL&1'77)($.8&
0. SHH&"+ +T8=":&~(<&-HT'Yo. &-HH#&/"+*+T$(,&LM?8%.-95#%.8

EBF

6./RMM@@@C")+'/"-(9%"-(-#8%%$%*'+)7C") s /



"HSU&E! () +(,-,./$01$2-.,3,.,+4%%),(*$5)6 7268

I"HSHHOO& H" ()* 'S+, "~($"./0(&H#% 10"%""2*34$) & *5"
6&7$08%$3"19:;

%"'6&7$08%$3"19:;

@3%,%4%)"3$*=$' #" $*0"A&3B%'="& "*"3$4&00$'+* %&" (*($3
C$4%#%& " 3$$"D&3"(354)%'%4*)"%001'&=3$'%4%, /" H##$H#H#0S$',

E..(FGGAAAHS$13&($*'8%&**)/#%#D&310H$1 . /



"##$%&

» EBF formed an Immunogenicity Strategic Workstream in 2016
— Focus Workshop (FW) in 2016
— Conference paper report published in Bioanalysis
— Discussions continue within the EBF core companies
o Preclinical immunogenicity
o Minimal required dilution and titre reporting
o Drug tolerance
o Positive controls
o Stability
o Critical reagents
» 2" Immunogenicity FW

» EBF will continue to work on immunogenicity focussed topics
presenting/publishing outputs

http://www.europeanbioanalysisforum.eu 19 /
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Drug tolerance — EMA (2017)

should be justified, especially if there are limitations of the respective methods. Additionally, residual
therapeutic protein (drug) present in patients’ blood can complex with induced antibody and hence
reduce the amount of antibody detectable by assays. This interference may affect assays differently,
depending on the assay format or type and the antibody characteristics and should be addressed
during method validation. If such drug interference occurs, it may be circumvented/resolved by using a

number of approaches e.g. by dissociating the immune-complexes with acid, removing excess drug by
solid-phase adsorption, use of long incubation times and/or using an assay which allows sufficient
sample dilution to avoid this problem. Sometimes, it may be possible to remove drug or target from
the sample using lectins or xenogeneic antibodies. Such approaches must themselves be validated for
effectiveness and shown to have no negative impact on analysis results. In some cases, the
interference from residual therapeutic protein can be overcome by appropriate spacing of the timing
between administration of product and sampling for antibody assessment i.e. allowing time for the
product to be cleared from the circulation before sampling. This latter approach must not compromise
the detection of antibodies or the treatment of the patient. In any case, the Applicant has to
demonstrate that the tolerance of the assay to the therapeutic exceeds the levels of the therapeutic
protein in the samples for ADA testing. Due to technical limitations it may not be always possible to

develop fully tolerant assays. If this occurs, the best possible assay should be employed and the
approach taken should be properly justified.

EBF
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tolerance early in assay development. The sponsor may examine drug tolerance by deliberately
adding different known amounts of purified ADA nto individual ADA-negative control samples
in the absence or presence of different quantities of the therapeutic protein product under
consideration and determining quantitatively whether the therapeutic protein product interferes
with ADA detection. Results obtained in the absence and presence of different quantities of the
therapeutic protein product under consideration should be compared. There should be a
relationship between the quantity of antibody and the amount of therapeutic protein product
required for a specified degree of inhibition. Data from pharmacokinetic studies may be useful
in establishing optimal sample collection times. Acid dissociation pretreatment or other
approaches may be used to disrupt circulating ADA-drug complexes. which may lead to
increased assay drug tolerance. Interference from the therapeutic protein product can be
minimized 1f the sponsor collects patient samples at a time when the therapeutic protein product
has decayed to a level where 1t does not interfere with assay results.
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