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What are the consequences? @

 Detection of transient/persistent Ab in
presence of free drug/other interferences

 Sensitivity target < 100 ng/mL Pos Control

« Sample pre-treatment required?



Challenges To Improving Sensitivity / Reducing Interference @

» Target / Drug / other interference
* Pre-existing antibodies
 Positive Control

» Complex analytical protocols

» Aggressive sample pre-treatment



Drug Interference

Acid dissociation techniques:
« Extended acid incubations

» Use of stronger/ weaker acid
* Molarity and pH

« SPEAD

HELP

PandA

Experimental Tools Available @

Target Interference
» Depletion
* Blocking
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Detection of antibodies against therapeutic proteins in the

presence of residual therapeutic protein using a solid-phase
extraction with acid dissociation (SPEAD) sample treatment
prior to ELISA

Holly W. Smith =2
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Day1: | | Sample Pretreatment Step 1 - Biotin-Drug Complexation
Overnight Incubation ~12-18 hrs
4
Day2: Sample Pretreatment Step 2 - Streptavidin:Biotin-Drug Complex Capture
Incubate ~2 hrs
Wash
Step 3 — Acid Dissociation
l Incubate ~5 min
Step 4 — Sample Neutralization
Incubate ~1 min
Transfer to ELISA plate
Day2: Sample Analysis Step 5 — Coat Neutralized sample onto ELISA plate

Incubate ~1 hr and wash

Step6-Block | - hate ~1 hrand wash

Step 7 — Enzyme HRP-Drug Addition
l Incubate ~1 hr and wash
Step 8 — Substrate Addition

&
Absorbance Reading

SPEAD

Improve Sensitivity
Improve Tolerance

Method Complexity
Sample

Precision

Cost

Time




Acid/Base Treatment - Extended Incubations @

x  Reduced Variability — between individuals

2

* Acid/Base selection
» Effective neutralisation
* Incubation times

Improved Sensitivity

Reduced Variability — analyst/day/analytical
Effort vs. Effect

Cost Effective

? « Sample Impact

* Low Affinity Antibodies




Extended Acid Incubation Results

(Based on real scenarios, mock data used to maintain client confidentiality)

Extended acid incubation (2 hours):
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Sources of Variation @

Analytical:

 Plate/Run

« Batch

* Analyst

« Other — technical/environmental
Biological:

* Population (healthy/disease state)




Example - Low Variation @

Total Average

RLU of
nuF;P aﬁg; of screening

individuals
18 110

Standard
Deviation

6.32




Updated Recommendations (Statistics)

The AAPS Journal, Vol. 19, No. 5, September 2017 (© 2017) @ CrossMark
DOI: 10.1208/512248-017-0107-3

Research Article

Recommendations for Systematic Statistical Computation of Immunogenicity Cut
Points

Viswanath Devanarayan,' Wendell C. Smith,* Rocco L. Brunelle,” Mary E. Seger,”’
Kim Krug,”” and Ronald R. Bowsher*™*




General Statistical Approach Taken (Screening)

analysts across 23 runs

[250 drug naive samples, 2 ]

%CV failures removed
S/N calculated and log transformed
Statistical model applied

Analytical outliers removed
[ Evaluate inter-run/plate/analyst] (measurement variation)

v Biological outliers removed

Analyse NC data, remove CV
failures and outliers

v

Normalise sample data to mean NC
signal (S/N) and log transform ratios

Alternative transformations may be
used

Identify and exclude analytical
and biological outliers

el (sample predicted values)
®/ \  Mixed Model refitted and fit assessed

Normality/skewness assessed

A\ 4 u
Parametric method: _ » Parametric Method generally used to
Cut point = mean+1.645xSD Non-parametric method:
Robust alternative may be used Cut point = 95%" percentile I I t t = t f t
Iternative parametric formula assuring Alternatively 90" percentile may be Ca c u a e cu pOI n ac or
5% false positive rate with 90% used (corresponds approximately to
confidence may be used parametric formula assuring 5% false

positive rate with 90% confidence)




Observations — multiple studies/drugs @

/ Low biological variability  sp 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

L o




What does this mean? @

 Will this method be robust?
« How will this affect sample analysis data?

)

* 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



Science versus Compliance @

Industry standardised approach?

How do we work together?

BioPharma, Biotech, Regulators, CROs
Discussion forums and publications
e.g. EBF, AAPS



Summary @
/ 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?

Sclence

for a safer world




