
Rebecca O’Donnell
11th EBF Open Symposium
Barcelona 21 – 23 November 2018

The impact on biological variability when introducing 
improvements to assay sensitivity and drug tolerance for 

Immunogenicity assays 
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Regulatory Guidelines/Guidance Updates
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• Detection of transient/persistent Ab in 
presence of free drug/other interferences

• Sensitivity target ≤ 100 ng/mL Pos Control

• Sample pre-treatment required?
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What are the consequences?



• Target / Drug / other interference  
• Pre-existing antibodies 
• Positive Control
Ø Complex analytical protocols
Ø Aggressive sample pre-treatment 
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Challenges To Improving Sensitivity / Reducing Interference
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Experimental Tools Available

Drug Interference
Acid dissociation techniques:
• Extended acid incubations
• Use of stronger/ weaker acid
• Molarity and pH
• SPEAD
HELP
PandA

Target Interference
• Depletion
• Blocking
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SPEAD 

• Method Complexity  
• Sample 
• Precision
• Cost 
• Time

• Improve Sensitivity
• Improve Tolerance 



• Acid/Base selection
• Effective neutralisation
• Incubation times

Acid/Base Treatment - Extended Incubations

• Improved Sensitivity
• Reduced Variability – analyst/day/analytical
• Effort vs. Effect
• Cost Effective

• Reduced Variability – between individuals
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• Sample Impact
• Low Affinity Antibodies
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Extended Acid Incubation Results
(Based on real scenarios, mock data used to maintain client confidentiality)

Acetic acid (15 minutes):
Insufficient sensitivity

Extended acid incubation (2 hours):
Required sensitivity achieved
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Analytical:
• Plate/Run
• Batch
• Analyst
• Other – technical/environmental
Biological: 
• Population (healthy/disease state) 

Sources of Variation
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Example - Low Variation

Total 
number of 

plates 
18

Average 
RLU of 

screening 
individuals 

110

Standard 
Deviation

6.32

%CV
5.8



Updated Recommendations (Statistics)
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General Statistical Approach Taken (Screening)
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• %CV failures removed
• S/N calculated and log transformed
• Statistical model applied
• Analytical outliers removed

(measurement variation)
• Biological outliers removed 

(sample predicted values)
• Mixed Model refitted and fit assessed
• Normality/skewness assessed
• Parametric Method generally used to 

calculate cut point factor



Observations – multiple studies/drugs 
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Low biological variability Increased contribution from 
analytical variability

• Robust, well controlled/characterised methods reduces analytical 
variation

• Data normalisation also reduces the contribution from plate, batch 
and analyst effects

• Statistical data for cut point batches limited in size (6 batches)
• Model becomes more important in generating good estimates of SD
• Cut Point Factor <<<<1.1



• Will this method be robust?
• How will this affect sample analysis data?
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What does this mean?

• Increased incidence of 1/3 
NCs screening positive 
due to natural variability

• Appropriate CPF will give 
2-11% FPR

• Pass Rates: ~90%
• Appropriate LPC failure rates 

observed



Science versus Compliance 

• If you change the regulations do you change 
the science?

• Are we playing catch up?
Continual re-evaluation of method performance
Late phase studies

• Future-proofing
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Science versus Compliance 

• Industry standardised approach?

• How do we work together?
BioPharma, Biotech, Regulators, CROs
Discussion forums and publications
e.g. EBF, AAPS
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Summary
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• Targets for sensitivity and tolerance to drug have changed
• More complex/aggressive pre-treatments needed
• Sample pre-treatments result in reduced biological variation
• Robust methods + data normalisation  - reduced analytical 

variation/contribution
• Modelling variation components becomes more important to cut point 

setting
• Screening Cut Point Factors <<<<1.1 do generate appropriate FPRs in 

follow on sample analysis, but monitor potential for method creep in 
long-term studies (trending analysis) 

• As an industry we need to keep communicating! 



Any questions? 


