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Scope

In ADA analysis both relative sensitivity and relative drug tolerance are

key parameters of an assay.

Calculation of sensitivity is somewhat defined*, calculation of drug

tolerance varies within the industry (EBF publication in preparation)

Both concepts are centered around positive controls and assay cut

points.

In this presentation we provide some pcase-studies of day-to-day
practice to illustrate where harmonization may be beneficial and where

It may be difficult.

*E.g. Shankar et al. 2008, FDA (Draft) guidance, USP1106



Cut point and sensitivity - introduction

Criterion value Cut point

ADA
negative?

Without
disease

With
disease

Frequency
Frequency

L

FN [FP IFP

Test result Assay value ﬁ/

Associated false positive rate

«—  (FPR)

-==- Cut point*

Assay response

0 1 2 *e.g. Shankar et al. 2008, Shen et al. 2015,
LOG PC concentration (ng/fmL) Zhang et al. 2017, Devanarayan et al. 2017
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Cut point and sensitivity

Reported sensitivity in relation to the CP is dependent on:

*The associated confidence Ilimit/intended FPR, e.g. 1% for a

confirmatory assay, 5% for a screening assay

*The requirement on certainty with regards to the confidence

limit/intended FPR, e.g. on average 5% or at least 5% with 90%

certainty

In addition variability may exist in how sensitivity is reported (e.g. mean

vs 95% confidence limit estimate)



Cut point and sensitivity — pycase study 1

Example of PC A with compound 1 in an Alphalisa bridging assay

Description CPF Sens. Sens. (95" LPC (99t FPR
(mean) percentile) percentile) validation set
Shankar*! 1.15 17 99 318 7.6%
Shen et al*>~_1.11 14 8 264 11.8%
FDA draft \7F .

/ Sensitivity and LPC values in ng/mL

It's all about definitions, the same underlying data may

still result in different reported values for sensitivity.

*1Shankar et al. 2008, *2Shen et al. 2015



Cut point and sensitivity — pycase study 1

Example of PC A with compound 1 in an Alphalisa bridging assay

Description CPF Sens. Sens. (95" LPC (99t FPR
(mean) percentile) percentile) validation set
Shankar*! 1.15 17 99 318 S 7.6%
Shenetal*? 1.11 14 80 264 5> 11.8%
FDA draft

Sensitivity and LPC values in ng/mL

Sensitivity is linked to the false positive rate




Cut point and sensitivity — pycase study 1

Example of PC A with compound 1 in an Alphalisa bridging assay

Description CPF Sens. Sens. (95" LPC (99t FPR
(mean) percentile) percentile) validation set
Shankar*! 1.15 17 99 318 7.6%
Shenetal*> 1.11 14 264 11.8%
FDA draft

/ Sensitivity and LPC values in ng/mL

Estimate of relative drug tolerance (mean) at LPC level

of PC A which is still found positive:

LPC (99t percentile) Mean drug-on-board
318 ng/mL 847 ng/mL

264 ng/mL_~ 681 ng/mL

... yet, drug tolerance calculation is not harmonized



s

e

Cut point, sensitivity and drug tolerance

The required confidence limit may be more defined for some assays
compared to others, e.g. screening and confirmatory vs. titer vs. nAb

assay. = opportunity to harmonize?

(Lack of) current definitions/calculation of reported drug tolerance and
to some extent sensitivity may provide an opportunity for

harmonization

Global (Re-)Harmonization should help to align expectations, yet the

biggest impact on sensitivity is often found in selection of a PC...
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Positive control, sensitivity and drug tolerance

Positive controls may come in various formats, e.g. polyclonal hyper
Immunized animals, monoclonal antibodies or pooled ADA from treated

subjects

PCs are often used to guide platform selection and development...

... but the results of one PC may be misleading in our decision making



Positive control - pcase study 2

Screening assay using MSD platform performed well for mAb A

Compound PC MSD

homogeneous
bridging assay

mAb A PC1 19 ng/ml

By default the MSD platform was chosen for ADC B as well
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Positive control - pcase study 2

Screening assay using MSD platform performed well for mAb A

Compound PC MSD
homogeneous
bridging assay
mAb A PC1 19 ng/ml
ADC B PC 2 Poor S/N - required extensive optimization

Using the same assay settings as mAb A for ADC B resulted in poor

performance

11




Positive control - pcase study 2

Compound PC MSD SPR direct Alphalisa
homogeneous assay homogeneous
bridging assay bridging assay

mAb A PC1 19 ng/ml
ADC B PC 2 1613 ng/ml 415 ng/ml 3010 ng/ml

Still found poor sensitivity, even in multiple assays
Ranking sensitivity between assays SPR<MSD<AIlphalisa
Positive control (PC 2) affinity for ADC B in nM range

Investigated a second positive control
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Positive control - pcase study 2

Compound PC MSD SPR direct Alphalisa
homogeneous assay homogeneous
bridging assay bridging assay

mAb A PC1 19 ng/ml
ADC B PC 2 1613 ng/ml 415 ng/ml 3010 ng/ml
ADC B PC3 164 ng/ml 456 ng/ml 14 ng/ml

Ranking sensitivity between assays Alphalisa<MSD<SPR
Positive control (PC 3) affinity for ADC B in nM range

Investigated more positive controls...
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Positive control - pcase study 2

Results highlight the relative nature of sensitivity in context of PCs
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Positive control - method development

Even using the same assay format the behavior of one PC may guide
development in a different direction than if another PC we’re to be

used...
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Positive control - method development

Results from a single positive control may be misleading e.g.:

12.5-

—_

w ~ o

o wn o
I I I

LN mean PC conc. detected (ng/ml)

o
o
I

no acid

[
NAD: screen=-1.42 + 141*00B
STD: screen=-532 + 1.02*0COB

acid |

T T |
00 25 5.0

T
7.5

10.0 125 15.0
LN drug-on-board (ng/ml)

Effect on drug tolerance

Clonality -~ + -
Polyclonal 3 7 O
Monoclonal 3 3 1

Example for an Alphalisa based
homogeneous bridging assay:.

During a development step a set pH
(Glycine-HCI) and incubation time
showed a moderate improvement in
drug tolerance (Sensitivitypog 1O
DOB)

Results from several PC and
compounds show that for the
investigated experimental settings
this did not universally hold true
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Positive control - method development

Mean sensitivity (ng/ml)
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Example of the effect of
sample incubation time for an
Alphalisa based
homogeneous bridging assay.

Overall increasing incubation
times had no or a positive
effect.

In rare instances an apparent
negative effect was found on
drug tolerance
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Positive control, sensitivity and drug tolerance

PCs may give different results under the same assay settings

Selection of a platform or method development on basis of a single

positive control may be misleading

Reported sensitivity and drug tolerance are heavily dependent on the
positive control and assay settings - limited/no opportunity for

harmonization? (except (bio)similars?)

Is characterizing our assays using multiple positive controls the

answer?
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Positive control

Is simply using multiple positive controls the answer? - Should we be

asking ourselves the following questions:

1. Do we know for our assays which PC characteristics drive sensitivity

and drug tolerance?
2. Do we know the characteristics of the ADA we’re trying to detect?
\
- /{-
=@ N
/4 -

\ \‘-

* Valency - avidity? ,‘«

- Affinity?

« Complex formation?*

!
* Physicochemical properties? éz

};
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*Examples from literature on complex formation in slide after acknowledgement



PC characteristics - sensitivity & drug tolerance

|s affinity a good predictor for sensitivity in general?

Adapted from: Liang et al. Assay and Drug Development, 2007
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Adapted from: Egging et al. Bioanalysis, 2018
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 Li et al. JPBA, 2011 reported a trend but no correlation (BLI- direct,
ELISA & ECLIA bridging)

* Lofgren et al. JIM, 2007 reported a correlation for an ELISA bridging

assay, but found no correlation for a direct SPR based method
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PC characteristics - sensitivity & drug tolerance

|s affinity a good predictor for drug tolerance?

10 .| Adapted from: Egging et al. Bioanalysis, 2018

o A Lofgren et al. JIM, 2007
o ’ A .. .
a 1 o s "% reported a positive correlation
o l & L
(& ] . .
v 0.1 ) A for an ELISA bridging assay
(=] 3
2 0,011 and a negative correlation for
= U _ F
E i§ 4o SPR (direct) .

1 « Aphalisa (bridging) a direct SPR based method

0.001 f——rrre——rrrrre———r—rrrr——rrrrrm .
0.01 0.1 1 10 100 for affinity and drug tolerance.
Affinity nM

What about other characteristics?

Can we really predict the behavior of our PCs in our assays?
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ADA characteristics

Should a large set of PCs be used in sensitivity and drug tolerance

estimation? If so, how should reporting be harmonized?

ADA1#ADA2 as exemplified below (ELISA - direct, ADA to compound
X), even if you take multiple PC they may behave differently from ADA.

4- -~ ADA-1
-2 ADA-2

Response

0.5 1 2 4 8 16 32 64 128
Titer dilution -



In conclusion

(Re-)Harmonization of definitions for sensitivity and drug tolerance

should help align expectations for/from bioanalists.

Yet, in all cases caution should be applied in interpretation, i.e.

At least we’'ll be comparing (assay results)

0—4€

In the same way

E Harmonization should not deter scientists from investigating new (more

- efficient) ways to work, e.g. would a S/N approach be a suitable

alternative to titration (Starcevic Manning et al. 2017)?
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