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Summary
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ü What pre-existing ADAs are and why we measure them

ü Method development and Proof of Concept results

ü Large scale sample testing results

ü Cut-point determination

ü Preliminary results generated on pilot molecules 

ü Potential immunogenicity strategy

ü Conclusions



Introduction
Immunogenicity
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ADA binding assays 
involve the detection of 
Anti-Drug Antibodies

Presence of ADA may 
affect PK, PD, efficacy and 
safety

ADA could be treatment-
related or pre-existing

Immunogenicity refers to the ability of a drug 
to induce an immune response



Introduction
What pre-existing ADA are
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§ Endogenous antibodies; specific or reactive for domain proteins or glycans overlapping 
with biotherapeutic epitopes

§ They could be a component of:

§ Innate immune system, natural antibody population of the host 

§ Adaptive immune responses to environmental antigens or a homologous 
biotherapeutic

§ They may affect PK, efficacy, or safety of biotherapeutics. Or they may have no 
impact

§ They may produce interference in the ADA assay affecting cut-point definition

§ They may be associated with an increase in titer of treatment-induced ADA



Introduction
Specificity of the pre-existing reactivity
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§ Antibodies (most common)

§ Endogenous proteins, soluble targets or other 
substances binding to the drug

§ Rheumatoid factor and other heterophilic 
antibodies binding to the drug or assay reagents

The AAPS Journal, Vol. 15, No 3, 2013



What is their potential 
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Introduction
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• Pre-existing ADA are important for safety and efficacy evaluation

• Early evaluation of pre-existing ADA helps to avoid costly setbacks 

• Pre-existing ADA results might be considered, as the immunogenicity risk 
assessment is built

• Pre-existing ADA evaluation could help in the development of an appropriate 
clinical immunogenicity strategy

• Pre-existing ADA as potential biomarker for patient stratification  



Introduction
Additional considerations
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§ The detection of a pre-existing ADA is not a rare event (AAPS Survey 2013: at least 
once by an high 70% of interviewed Scientists) 

§ Additional investigations to characterise pre-ADA response is done by most Scientists 
(Competition > Immunodepletion > Other methods)  

§ Characterisation is based on the prevalence and the associated risk level given to the 
biotherapeutic

§ High prevalence of pre-ADA in autoimmune indications rather than in oncology or 
metabolic disease or healthy subjects is observed

§ The structure of the biotherapeutic protein could increase the prevalence of detected 
pre-existing ADA 



AIM of the Project

High level / high throughput screening 
assay development 

Standard experimental and data analyses 
workflow set-up to apply to high-risk 
molecules and/or new modalities



The selected technology
Gyrolab xPand Platform
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• Immunoassay semi-automated platform

• High precision, reproducibility and sensitivity

• Low sample volume required

• High throughput (170 samples in 1 day of work)

Alexa Fluor 647-labelled drug

Biotin-labelled drug

Anti-Drug Antibody
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Pre-existing ADA Assay Development
Proof of Concept confirmation

SPR Result
Human Positive serum

Human Negative serum

h Sera 
POS

h Sera 
NEG

VHH-BVHH-A

VHH-A à Pre-deimmunization

VHH-B à Post-deimmunization
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Pre-existing ADA Assay Development
Small scale human library screening

EUROPE USA

VHH-A à Pre-deimmunization

VHH-B à Post-deimmunization



Pre-existing ADA Assay Development
Large scale human library screening
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168

219

70
Haemolysed 

samples

200 serum tested (USA/Europe)  

Deimmunisation process 

reduced the pre-existing 

reactivity for VHH molecule

hIgG-VHH-A à Pre-deimmunization

hIgG-VHH-B à Post-deimmunization



Pre-existing ADA Assay Development
Cut-Point Approach Definition   
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Challenge: all the samples could potentially contain pre-existing ADA!

How to define the right cut-point?

Human Synthetic Serum? NO, just one batch available and no variability

Human healthy sera depleted from IgG? Yes, 25 individuals



Pre-existing ADA Assay Development
Cut-Point Calculation
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1. Test 25 immunodepleted human sera (x3)

2. Include in the CP run the synthetic serum for data normalisation (RATIO value)

3. Dataset (RATIO value) analysed with JMP software: 

• Outliers removal using box-plot analyses

• Distribution evaluation (Skewness, Normal fit)

4. Calculation of the (fixed) CP using the parametric approach (0.1% false positive) or the non 

parametric approach (99.9% percentile) based on distribution result



Pre-existing ADA Results

15

Do we need a CP value?
200 serum tested (USA/Europe)  

% SI = 100*(1-Inh/non Inh)
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N. Bivi et al, MABS 2019, VOL. 11, NO. 5, 861–869



Pre-existing ADA Results
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More novel, more reactivity with pre-existing ADA

200 serum tested (USA/Europe)  

ADC Flexmab Nanobody
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Cut-Point Definition
using immunodepleted 
sera and statistical 
analysis (JMP)

Preliminary test of labelled 
reagent, select the best PC, 
NC and MRD

Screening preparation 
Creation of the study in LIMS, 
reagent labellingData analysis and retest if necessary

Screening and competition
up to 130 samples (4 CDs)

Screening and competition
up to 170 samples (5 CDs)

Pre-existing ADA Screening
Standard Workflow Design – Set-up and screening
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25

34
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Day
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Immunogenicity Strategy 
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When to perform pre-existing ADA evaluation?

Theoretical IRA
Based upon MOA, 
molecular design, 

target and 
indication

In-silico prediction 

Pre-existing ADA in 
disease population(s)
On the lead molecule 
-> Indication related 

risk

In vitro tests for T-cell epitope 

Pre-existing ADA in 
healthy population

On the 2 best 
candidates 

(PK/efficacy based)
-> General population 

risk

Pre-HD HD HO LO

for new modalities and high-risk molecules 
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HD=Hit Discovery
HO=Hit Optimisation

LO=Lead Optimisation



Conclusions
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Achievements

ü A “high level” and high throughput method was developed using Gyrolab xPand platform

ü Suitability of the method to detect pre-ADA was demonstrated comparing the results generated for a 
molecule PRE and POST deimmunization process 

ü A statistical approach to calculate the Cut-point was set aiming 0.1% of false positive results

ü Competition experiment was conducted to evaluate the %SI as indicator to evaluate  if or whether 
the prevalence of the pre-existing ADA could de used instead of a classical statistic approach

ü A standard workflow for large scale sample testing was optimised

ü A strategy to include pre-existing ADA testing in the Immunogenicity evaluation was defined

Next steps

ü To confirm %SI as indicator to evaluate the prevalence of the pre-existing ADA instead of CP

ü Expansion of the human serum library for disease state matrixes
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