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Overview 
• WHO standards and application
• Workflow of development of standards
• Recent examples of potency standards for biotherapeutics
• Utility of standards in clinical application
• Adalimumab ADA standards



WHO International Standards 
A core function of WHO as per its Constitution (Article 2) is “ to develop, establish and promote 
international standards with respect to food, biological, pharmaceutical and similar products" as 
well as "to standardize diagnostic procedures as necessary’’  
• Written Standards : Recommendations, Guidelines etc
• Measurement Standards : Physical – a common language for test                                         

results from biological, immunological and other assays

Allows harmonisation, e. g. in public health applications (e.g. monitor 
immune status, screen for disease or susceptibility), diagnose disease, 
monitor therapy, or in testing for blood safety

Successful harmonisation of tests allows international consensus on 
interpretation of results and helps to define regulatory requirements for 
tests or products

Facilitate transfer of laboratory science into worldwide clinical practice and 
development of safe and effective biological medicines

“Define an internationally 
agreed unit to allow 
comparison of biological 
measurements worldwide”



Development of a WHO International standard (IS): Key Steps
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ECBS – Expert Committee Of Biological Standardisation 

The process takes pharmaceutical grade material (milligrams) through to a WHO international standard –
• an assigned “biological potency in international units (IU) to allow comparison of biological measurements worldwide”
• ensures harmonisation in dosage to patients globally (long history) e.g., coagulation factors, erythropoietin etc



MHRA: WHO Collaborating Centre
Offices Laboratories

• MHRA – UK regulatory Agency 
• WHO Collaborating Centre 
• 2 main sites – Headquarters – Canary Wharf, London 
• Laboratories – South Mimms, HERTS, UK. Reference standards work undertaken (formerly NIBSC) 
• Prepares and distributes >90% of WHO IS for biologicals
• Several product classes e.g., vaccines, cytokines, blood products, monoclonal antibodies, hormones 

diagnostics etc
• https://nibsc.org

https://nibsc.org/
https://nibsc.org/


WHO International Standards for Biosimilars 
(since 2013)

Protein WHO IS 
Code

Year 
established

Critical reagent 
(WHO)

Peg-filgrastim 12/188 2013 -
Etanercept 13/204 2015 TNF IS (12/154)
Rituximab 14/210 2017 -
Infliximab* 16/170 2017 TNF IS (12/154)
Adalimumab* 17/236 2019 TNF IS (12/154)
Darbepoietin 17/204 2019 -

Bevacizumab 18/210                             2020 VEGF IS (19/246)

Trastuzumab 19/108 2020 -
Cetuximab 21/170 2022 -
Golimumab* 22/116 2024 TNF IS (12/154)
Ranibizumab 23/124 2025 VEGF IS (19/246)
Ustekinumab Collab study (ongoing)

mAb WHO IS 
Code

Activities

Rituximab 14/210 1000 IU CDC activity (P)
1000 IU ADCC activity
1000 IU CD20-cell binding activity
1000 IU apoptotic activity

Adalimumab 17/236 500 IU TNF-α neutralising activity (P)
500 IU TNF-α binding activity
500 IU ADCC activity
500 IU CDC activity

Bevacizumab 18/210 1000 IU VEGF165 neutralising activity (P)
1000 IU VEGF165 binding activity

Trastuzumab 19/108 1000 IU IOP activity (P)
1000 IU ADCC activity
1000 IU ADCP activity
1000 IU HER-2 binding activity
1000 IU FcγRIIIa binding activity

Golimumab 22/116 500 IU TNF-α neutralising activity (P)
500 IU TNF-α binding activity
500 IU Fcg RIIIa binding
500 IU ADCC activity

Ranibizumab 23/124 1000 IU VEGF165 neutralising activity (P)
1000 IU VEGF165 binding activity* - bioactivity & for drug monitoring. Shaded – recent/ongoing

• Potency assay (P) for lot release; 
• Available from: https://nibsc.org

https://nibsc.org/


WHO IS : Bioactivity standards
• WHO IS : Apply to all products (originator, biosimilar)

• Serve as a ‘tool’ :
• To assure bioactivity data and assay performance 
• To harmonise bioactivity, to identify and control drift during product lifecycle. 
• For ‘independent testing’ when required e.g., product bioactivity over time, falsified products

• Regulation: WHO IS are not mandatory unless specified in regulation. 
• Use stated in ICH6B, other GLs 
• In Europe, UK and US, a calibration of in-house standard to the IS expected (when available) 

(biosimilar GLs). 
• Ph Eur – product-specific monographs and supporting reference standards
• Explicit in WHO GL so countries likely to follow ... regulatory convergence

Provide assurance in availability of safe and effective medicines
Confidence in prescribing and product uptake



Supporting Clinical 
Application



Rationale for using IS for clinical monitoring

Product

Efficacy Antibodies 
(PK/PD)

Safety

• Monitoring for anti-drug antibodies (ADA)/ 
therapeutic is important

• Clinical efficacy dependent on relative amounts 
of drug and ADA.

• For ADA, both binding and neutralizing assays 
used. Several methods in use, sensitivity varies   

• No universally accepted method or reference 
reagents

Bartelds et al (2011) JAMA, 305 (14) : 1460-1468; Cludts I et al (2017) Cytokine, 96, 16-23 



EPO Antibody Reference Panel 

Panel (B-I) represents  a) non-neutralizing, usually pre-existing, 
b) early onset, typically non-neutralizing, IgM and IgG1, and  
c) those characteristic of a neutralizing antibody-mediated PRCA -
IgG1, IgG2 and IgG4 isotypes

Established in Oct 2015                                                           
Intended for assay selection, characterization and 
performance. No units assigned 

Binding assays – Platform based disparity; varied 
recognition based on assay and mAb characteristics. 
Direct ELISAs gave spurious data.

Where recognised, huge variation (not attributed to 
variability in data) in titres between assays/labs. 

Low affinity & IgM antibodies mostly missed except in 
SPR/RIPAs

Neutralization assays – More consistent data

B – missed in some binding assays was neutralizing. 

EPO: Selection of an assay which detects early onset 
(& mature ADA) important to avert PRCA
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Immunogenicity Standards
• EPO antibody panel paved the way towards extension to ADA standards for other molecules 
• Call from clinicians and industry 
• EMA : Workshop on immunogenicity of biotherapeutic products, Mar’16
• Dialog with ABIRISK consortium and clinical labs -

• ABIRISK : Create a legacy; a resource that will continue to move the field forward in the 
improvement of our understanding of biopharmaceutical immunogenicity.

• Open access to the data generated by ABIRISK.

• Open provision of positive controls & Analytical Protocols (APs) from a central 
suppository. 

• Aid implementation of standardised assays globally, providing robust data. Potential to 
serve the clinician on treatment decisions.

• Expert Committee on Biological Standardisation (WHO committee) – endorsed proposal on 
initiation of this project (Oct’16); NIBSC as custodians of PCs.



Positive Controls: Scale-up production
Create a sustained legacy : 

Purified human mAbs, 
isolated & cloned from 
patient’s PBMC and 
characterized 

Targeted 
Biopharmaceutical Priority Monoclonal 

Antibody Batch Name
Type 

(Bab/Nab*)

Activity 
EC80 

(ng/mL)

Affinity     
EC50 

(ng/ml)

Binding-KD 
(M) SPR Isotype

Infliximab 1 INA29 VA2-17-221-1 Nab 66 9 3 E-10 IgG1 κ

INA79 VA2-17-198-1 Nab 489 12 1.7 E-10 IgG4

Adalimumab 1
ADA44 VA2-17-199-1 Nab 155 14 2.5 E-10

IgG1 κ

ADA39 VA2-17-200-1 Nab 169 12 4.9 E-11

Natalizumab 2
NAA80 VA2-17-218-1 Nab - (46.02) -

IgG1 λ
NAA96 VA2-17-222-1 Bab 4946 9 1.5 E10

Rituximab 2 RXA3 VA2-17-196-1 Nab 105 11 6.1 E-12 IgG1 κ

Interferon-β 3
sa01.54 VA2-17-216-1 Nab 69 31 - IgG4 K

sa01.71 VA2-17-217-1 Nab 86 420 - IgG1 λ

Slide Courtesy :  L. Christodolou – ADA Positive Controls: An ABIRISK legacy, EIP, Nov’ 2017



Development of 
anti-Adalimumab 
Reference Standards
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WHO ECBS
• Four standards established:

• Preparation A (coded 19/264) with an assigned value of 50,000 IU/ampoule as the 1st WHO 
International Standard for Adalimumab Anti-Drug Antibodies for calibration of neutralisation assays 
and for assay harmonization

• Preparation B (coded 19/266) with an assigned value of 50,000 IU/ampoule for binding activity as the 1st

WHO International Standard for Adalimumab Anti-Drug Antibodies for use in calibration, characterization 
and harmonization of binding assays

• Preparation C (coded FS-007) as the WHO International Reference Reagent for detecting low activity
Adalimumab Anti-Drug Antibodies (no assigned value)

• Preparation D (coded FS-008) as the WHO International Reference Reagent for detecting low affinity
Adalimumab Anti-Drug Antibodies (no assigned value)

• All labelled and available for distribution



Adalimumab: Background
Fully human IgG1 monoclonal antibody targeting TNF-a

• Humira ® (Abbvie) approved by FDA 2002, EMA 2003
• Highly successful clinically (blockbuster product); global sales exceeding $21bn in 2022
• Biosimilars approved in several countries incl EU, US

• Listed in WHO’s List of Essential Medicines
• TNF-α - mediated inflammatory diseases - rheumatoid arthritis, 

Crohn’s disease, psoriatic arthritis, ankylosing spondylitis, uveitis etc 
Mechanism of action

• Binds to both soluble and transmembrane forms of TNF-α 
• Neutralizes TNF-α bioactivity by preventing binding of TNF-α to its receptors (predominant)
• Elicits Fc-mediated effector functions

Concern
• Anti-drug antibodies (ADA) in recipients resulting in secondary failure & adverse events. 
• ADA vary from 5% to over 80% depending on various factors incl study, assays. 
• Clinical efficacy dependent on relative amounts of drug and ADA

Billmeier et al (2016) World J Gastroenterol. 22(42): 9300-9313



Therapeutic Drug Monitoring: A powerful tool



TNF inhibitors and Therapeutic Drug Monitoring (TDM)
• TDM : comprises mAb and ADA levels; 
• Advocated to facilitate clinical decisions 

• drug levels optimised; treatment cessation; switch to 
another product/class

• Implementation ??
• Several methods, commercial kits 
• Problems in interpreting results; assays not 

interchangeable 
• Lack of assay standardization a concern
• NICE-UK; clinicians – call for reference standards; 

• WHO IS for Adalimumab (17/236)– Harmonise 
results from different methods (mass content)

• Gap – No public standard for ADA
• Proprietary controls for ADA (neg, pos) -

‘discriminating’ ADA+ve & ADA-ve; assay 
development, characterization, validation e.g., 
sensitivity, specificity, drug tolerance etc



Adalimumab treatment and reported antibody incidence 
Frequencies of ADA detection, ADA titers vary based on assay
Summary of incidence of ADA detection in adalimumab-treated patients across indications and assay cut-
points by assay method    • ADA incidence varied widely 

(0–87%)

• Different measurement units & 
cut-points (non-comparable)

Lack of standardized assays & 
interpretation

Gorovits B et al. Clin Exp Immunol. 2018



Development of Adalimumab ADA reference panel

Materials : Provided by 
• ABIRISK : 2 mAbs Human, isolated & cloned from PBMCs (treated patients)
• Sanquin (NL) : 3 mAbs
• NIHS (Japan) : 10 chimeric mAbs
• Commercial mAbs
• All tested in a range of assays 



Panel of antibodies assessed in various ADA assays 
21 antibodies tested
• 15 (collaborators) 
• 6  (commercial)

Assay platforms
• 3 binding
• 2 neutralization 

very high
high

moderate
low/very low

negative

ECL binding ELISA binding SPR binding CLBA neutr bioassay SPR KD (affinity) 

ABIRISK ADA39 A
ABIRISK ADA44 B

NIHS A27-1C-IgE S
NIHS A27-1C-IgM
NIHS A02-5A-IgG1
NIHS A02-5A-IgG4
NIHS A21-1G-IgG4

NIHS A40-1F-IgG4 D
NIHS A12-6A-IgG1 R
NIHS A40-1F-IgG1
NIHS A21-1G-IgG1 C
NIHS A27-1G-IgG1

Sanquin 2.10 U
Sanquin 1.2
Sanquin 2.7 T

Biorad HCA271
Biorad HCA203
Biorad HCA205
Dendritics* DDX5032P
Dendritics* DDX5031P
Dendritics* DD5030P

polycl sheep S4733

ABIRISK ADAs – high binders (used as baseline)

Order of ADAs in table is based on ranking from ECL binding assay due to its large dynamic range 
Commercial ADAs were dropped (& not tested in ELISA or in bioassay) - similar binding to other mAbs.
*Dendritics (now Eurobio scientific) 



Source material: Adalimumab ADA reference materials 
• 4 mAbs : 2 human mAbs - isolated and cloned from PBMC of treated patient 

(ABIRISK*); 2 chimeric mAbs (NIHS, Japan) 

• All recombinant forms - CHO cells, ND – not determined. The A40 antibody is an IgG43 with wild type sequence. 
• Antibody affinity determined by ELISA is expressed as EC50 (concentration inducing a response halfway between baseline and maximum), 
• KD: dissociation constant (koff/kon) as determined by SPR using ProteOn (Biorad, US) or 1BIAcore T200 system (Cytiva, USA) respectively. 
• Neutralisation activity expressed as EC90 (concentration giving 90% of Emax) determined by competitive ligand binding assay or reporter gene assay2

(Promega). 
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All were lyophilised 
as per WHO 
recommendations. 
An international 
collaborative study 
was organised.

*ABIRISK consortium: academic institutions EFPIA member companies 
and SMEs; funded by the Innovative Medicines Initiative, EU; 2012-2017



Collaborative Study Design
Aim:
• Compare the lyophilized antibodies across available methods and assess their suitability for use as 

performance indicators in these methods. 
• Assign arbitrary unitage, if feasible, to enable calibration of local standards and for assay harmonisation.
Study Materials:

• mAbs A – D (lyophilised)
• 4 mAb preparations1, coded R-U                

• All IgG1 except for S (IgE);          for ADA performance                     
All binding & neutralizing 

• 6 pre-tested pooled sera2, 1-6 
• ADA pos (treated), neg (healthy) 

• Determine ADA levels of all samples relative to 
• mAbs A and B
• kit/in-house standards 

Sample 
code

Antibody 
origin Source Clone Isotype Light 

chai
n

Binding 
Affinity 
KD (M)1

Neutralisin
g Antibody 

Status$

R chimeric 
human-rat 

NIHS cl A12-6A-
IgG11,3

IgG1 k 5.7 E-11 +ve

S chimeric 
human-rat 

NIHS cl A27-1C-
IgE1

IgE k 5.7 E-11 +ve

T human B 
Cells 

Sanquin cl 2.72,4 IgG1 k 1.95 E-
10 +ve

U human B 
Cells

Sanquin cl 2.102 IgG15 k 1.15 E-
10 +ve

• Participants :
• 22 laboratories; 14 countries; 4 WHO regions
• 8 reagents/kits manufacturers, 3 product manufacturers 
• 6 clinical/diagnostic laboratories , 1 CRO
• 3 control & 1 academic laboratory Powered by Bing



Collaborative Study: ADA Assays
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Binding : ECL – regulatory submissions, Others – clinical monitoring. 
Majority – free ADA, some *- total ADA (free ADA + ADA complexed with drug).  



Results: In-house binding data of mAbs
using SPR
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Results: Participants
• All labs : Followed study protocol
• 3 assays (min), tested serial diln except 1 

(neut);  1 lab – no sera tested; 
• ADA results reported as per routine practice as 

pos/neg, µg/ml or AU/ml relative to IH/kit 
standards or titers. Therefore, a comparison 
of all results was precluded in terms of the 
IH/kit standards. 

• Estimates of activity calculated relative to 
A, B and IH

• Parallelism of samples was assessed using 
the ratio of their fitted slopes by CombiStats
for the different assay types. 

• Value of 1.0 – perfect parallelism;
• All estimates were calculated in cases where 

the slope-ratio was within 0.67-1.50. 
• All other cases were excluded due to 

unacceptable level of non-parallelism.



mAbs: ELISA data from individual laboratories

• All mAbs positive – all assays/ labs
• Range of estimates narrowed relative 

to A (except for R, S, U);
• Extreme values disappear when B as 

standard; estimates narrowed for all
• Data consistent and harmonised 

relative to B for all

Results based on labs which reported results in µg/ml Different scales (top & bottom panels) : mAbs, calibrators
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Serum samples: ELISA data from individual laboratories
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• No effect of standards on sample positivity
• ADA positivity was assay dependent – free/total.
• Highest values for sera 4, 5 and 6 vs A/B are from the same 

lab (7), which had no acceptable values vs IH (all NP)

B better than A to reduce spread of data

• S1:  negative in all
• S4,6 : positive in all  
• S2 : missed in 9/11   have adalimumab
• S3 : missed in 8/11
• S5 : missed in 1/11

Sample A (!g/ml)  B (!g/ml) IH (!g/ml) 
Sera Range GM Range GM Range GM 

2 Neg Neg Neg Neg Neg Neg 
3 Neg Neg Neg Neg Neg Neg 
4 0.02 - 0.26 0.08 0.02 - 0.09 0.04 0.02 - 0.62 0.08 
5 0.04 - 0.54 0.13 0.04 - 0.12 0.06 0.03 - 1.17 0.14 
6 1.14 - 9.31 2.75 0.78 - 2.87 1.45 0.45 - 22.86 3.24 

!



ELISA Data : Variability

mAbs A B IH 
B 162% 272%
A 162% 741%
D 326% 246% 324%
U 319% 143% 132%
R 316% 133% 131%
T 137% 132% 342%
S 225% 118% 198%
C 41% 91% 392%

Median 225% 133% 298%

Sera A B IH 
2 n/a n/a n/a
3 n/a n/a n/a
4 166% 77% 312%
5 168% 50% 303%
6 111% 60% 336%

Median 166% 77% 312%

Green shaded boxes – values reduced compared with IH
Inter-lab variability – % geometric coefficient of variation (GCV)

• Relative to B, %GCV reduced 
in all samples except for R and 
U; 

• mAbs: median GCV value 
reduced to 133% from 298% 
with IH std. 

• Sera : median GCV much 
reduced with B

• B as a common standard a 
better option than A0%
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mAbs: ECL data from individual laboratories
• All mAbs positive – all assays/labs

• IH : Wide estimates for A/B
• A : Estimates dispersed – worse 

than IH; high values

• B : Estimates better harmonised in 
all cases compared with IH or A

• B better than A in reducing 
spread of data.

Different scales (top & bottom panels) : mAbs, calibrators
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NOTE : Wider scale relative to A versus B & IH in top panels

Sample 
mAbs 

ECL 
A (!g/ml) B (!g/ml) IH (!g/ml) 

Range GM Range GM Range GM 
B 106.42 - 628.28 229.45     10.87 - 210.79 51.71 
A     3.98 - 23.49 10.90 2.52 - 58.12 11.15 
D 15.30 - 249.57 59.25 3.58 - 57.78 12.78 2.90 - 72.86 13.22 
U 33.09 - 235.63 74.78 14.87 - 20.10 16.68 4.37 - 67.87 17.25 
R 0.74 - 29.36 8.36 0.46 - 3.89 2.06 0.50 - 9.15 2.10 
T 11.59 - 54.72 21.88 3.41 - 6.30 4.72 1.37 - 24.79 4.88 
S 35.05 - 211.51 78.32 12.38 - 27.24 16.83 3.87 - 114.84 17.40 
C 2.15 - 14.72 5.21 0.42 - 2.21 1.13 0.25 - 4.98 1.17 
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Serum samples : ECL data from individual laboratories
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• S1: negative in all
• S3-6 : positive in all 
• S2 : negative in 1/7 (total ADA, sensitivity?) 

NOTE : Wider scale relative to A versus B & IH

B better than A in harmonizing estimates

 A (!g/ml) B (!g/ml) IH (!g/ml) 
Sera Range GM Range GM Range GM 

2 0.02 - 0.55 0.06 0.003 - 0.04 0.01 0.003 - 0.04 0.01 
3 0.09 - 1.65 0.25 0.02 - 0.13 0.05 0.01 - 0.25 0.04 
4 0.26 - 2.06 0.42 0.06 - 0.16 0.09 0.01 - 0.41 0.08 
5 0.45 - 3.46 0.75 0.11 - 0.28 0.17 0.03 - 0.56 0.13 
6 4.90 - 53.31 10.03 1.44 - 4.39 2.24 0.38 - 9.16 1.82 

!



ECL Data : Variability

Green shaded – values reduced compared with IH
Inter-lab variability – % geometric coefficient of variation (GCV)
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mAbs A B IH
B 79% 205%

A 79% 251%

D 162% 161% 243%

U 94% 13% 182%

R 265% 114% 155%

T 70% 29% 187%

S 82% 31% 232%

C 108% 73% 165%

Median 94% 73% 196%

Sera A B IH
2 375% 224% 359%

3 211% 135% 358%

4 145% 58% 259%

5 138% 44% 194%

6 159% 52% 235%

Median 141% 65% 233%

• Relative to B, %GCV 
much reduced in all cases 
as opposed to IH. 

• mAbs - Median GCV 73% 
from 196% with IH std

• Sera - median GCV 
reduced with B

• B as a common 
standard a better option 
than A



Other ADA Assays

• LF, RIA, HMSA – one lab for each and CLIA – 2 labs  
• mAbs : All positive in assays/labs except for mAb S (IgE) - negative in RIA

• CLIA – 2 labs; discrepancy for C, D and U; HMSA – high values for C; D, S – NP
• RIA , HMSA – AU/ml used so no data vs in-house standard 

• Sera : Similar situation to ELISAs
• S1: negative in all 
• S4,5 & 6 : positive in all                                                         
• S2 (adalimumab ~ 1µg/ml): missed in both CLIAs, LF, RIA and HMSA 
• S3 (lower adalimumab amount than S2) : missed in 1 CLIA & LF but detected in other assays

• A and B reduce spread of data. 
• ADA levels more comparable between assays when B used as common standard.



mAbs: Neutralization assay data from individual laboratories
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CLB ECL - blue
CLB ELISA – green
Bioassay - orange

• All labs reported in-house data as pos/neg 
or in some cases in titers

• All mAbs positive – all assays/labs with one 
exception mAb D – missed in 1 CLBA ELISA

• A : Estimates of activity were fairly similar for 
all mAbs (except B, C). 

• B : Estimates more dispersed; slightly high 
values calculated for a single assay (lab 
13b) versus other assays for all mAbs. 

• A better than B in reducing spread of data. 

• %GCV was lower with A than B in most 
instances (except U)

• A appears to be superior compared with 
B

Different scales (top & bottom panels) : mAbs, calibrators (different scales relative to A & B in bottom panels)



Serum Samples: Neutralization data from individual 
laboratories
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• S1:  negative in all,
• S4,5 & 6 : positive in all                                                         
• S2 : positive in 1 CLBA-ECL only, missed in 4 assays 
• S3 : positive in 4 assays but missed in 1 CLBA-ELISA

• NOTE : Wider scale relative to B versus A

• All labs reported in-house data as pos/neg or 
in some cases in titers

• Estimates of neutralising activity relative to A 
generally showed greater consistency among 
different assays

• %GCV were lower with A than B in all cases
• A appears to perform better than B in 

harmonizing estimates and in terms of 
inter-laboratory variability. 

CLB ECL - blue
CLB ELISA – green
Bioassay – orange



Conclusion (1):
• Degree of reactivity varied depending on assay and sample

• Levels varied - assay platforms, assays using same platform (IH standards).
• Potential for ADAs to be missed in some assays (e.g. ELISAs, other assays) 

• Low ADA/drug on board (sera 2, 3), inappropriate dilution (sera 5), format (mAb S - RIA)
• All missed ADA samples were neutralizing 

• ‘Common’ standard
• Did not impact ADA positivity of samples (unlike the Infliximab ADA study)
• Improved consistency in estimates and harmonised data across assays/labs/assay platforms (reduced 

GCV). Degree of harmonization dependent on assay type and the sample. 
• B (code 19/266) was better than A for binding assays (incl clinical monitoring assays) 
• A (code 19/264) was superior than B for neutralization assays.

• Assigning arbitrary unitage beneficial 
• Current : Many kits (varied reporting practice) used for clinical monitoring. 
• Labs can align/harmonize if a common reporting unit assigned e.g. B with X units for calibrating 

binding assays and same for A for neutralization assays.



Conclusion (2):
• Study: Total of 23 binding; 5 neutralization 

• Overall ~ 30% of the assays in study reported in different units for clinical purposes
• Use of B (code 19/266) with Adalimumab IS (established) can aid TDM and improve patient outcome 

globally 
• Other mAbs: 

• C and D are different from A & B as shown by binding data & affinity (SPR); fast dissociation 
• Like B, C has an IgG1 isotype but, unlike B, showed the lowest binding activity in assays
• D is an IgG4 with potential to be missed in some bridging assays. 
• This was not the case here as bivalent recombinant IgG4 tested rather than monovalent Fab exchanged 

IgG4 (clinical scenario). However, D was missed in neutralization assay of 1 lab.
• Both have utility as ‘performance indicators’ to test if ADAs with fast dissociation detected.
• C (FS-007) for detecting low activity ADAs whereas D (FS-008) for low affinity bivalent IgG4 ADAs. 



Immunogenicity : ADA Standards
• For use in assay characterisation and 

calibration where possible
• Monitor routine assay performance
• Increase the robustness of reported data                      
• Continuity and life-cycle management
• Compare assay platforms
• Harmonise immunogenicity reporting -

access to safe and effective medicines 
• Allow clinical decisions (e.g., dose 

optimisation, product/class switch) towards 
personalised treatments for better patient 
outcomes, financial savings.

• Support  pharmaco-vigilance where 
needed!

For standardising
assays in use for 
clinical monitoring 
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Any questions? 
Thank you
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