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Some figures from 2022
non-clinical environment (efficacy, PK, DRF)

Total number of ADA samples tested: 126

e ~19% of total analyzed samples are ADA samples -
* ~8% of studies required ADA testing CO n Cl usion

Only in limited studies specific ADA

Total number of ADA methods developed: 5 methods are required

* 1 qualified method never used
The effort needed to cover these
activities is way greater then the
* 1 method developed for further validation next year entirety of the sample testing

* 3 new qualified methods used during the year

Average number of sample tested per qualified method: 31,5

* Average number of exp required for development + qualification: 13

* Average number of analytical runs required for sample testing: 1

3 Generic ADA Assay MERCK



Moreover... a labour intensive case study

48 samples belonging to three treatment groups (3 test items)
ADA analysis meant:

— 6 labellings (biotin and sulfo-tag for 3 test items) were performed

— 14 runs for method development (for optimizing each test item condition) were done

— 9 runs for «qualification» were performed

— 3 different assay cut-points were established

— 1 analytical method was finalized (containing options and variations for each test item)
— Samples testing: 3 analytical runs, one per test item, were done
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Generic approach
Principle of the assay
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Generic approach
Assay Format
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MesoScale Discovery
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Generic ADA assay
Test on Different Drug Modalities

Different drug modalities were tested to assess method performances

IgG1
- IgG2 100
- IgG4
«  VHH-IgG conjugated 80
- Antibody Drug Conjugate (ADC)
- Bispecific antibody SEED g 60
~
* Fc Fusion Protein o
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Different entities of responses with III
different molecules 0 -
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Overall good performances with all conj Ab Protein
the drug modalities tested m0 m0.5 1 w2.5 5 =7.5 m10 =20

Mouse ADAs (PC) ug/mL
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Method Qualification

e Three runs of 20 individuals (total 60 data points), FPR 1%

4 ~/normalized ECL

— P 4Quantiles 4 [v/Summary Statistics 4 v Fitted Normal Distribution
|—|I'—| g 100.0% maximum 1.7 Mean 0.9241 Parameter Estimate Std Error Lower 95% Upper 95%
3 99.5% 1.7  Std Dev 0.2957356  Location K 0.9241 0.0381793 0.8492699  0.9989301
g 97.5% 1.6496  Std Err Mean 0.0381793  Dispersion o 0.2957356 0.0502758 0.2119323 0.3053559
// \ g 90.0% 1.329  Upper95% Mean 1.0004966 Measures
= 750% quartile 1.093  Lower95% Mean 0.8477034  -2*oglikelihood 23.077891
w — —
/ N §  500% medan 0935 N 60 Alce 27.28817 CP =mean+tyq9 SD = 1,63
EQ T 250% quartile 0.66475  Skewness 04211967  BIC 31.26658 !
,74 = 10.0% 0.5344 =
| | ‘ | g 2.5% 0.424 4 Goodness-of-Fit Test
05 1 1.5 0.5% 0.393 W  Prob<W
0.0%  minimum 0.393 Shapiro-Wilk 0.9714045 0.1709
Simulated
A2  p-Value

Anderson-Darling 0.4579638 0.2400

e Selection of LPC: 3 concentration levels tested within CP runs: middle LPC selected at 250 ng/mL (as
tested positive in all determinations)

* Drug Tolerance:
for HPC > 1.5 mg/mL drug (max concentration tested)

For LPC > 1.5 mg/mL drug (max concentration tested)
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Example of new drug «applicability», the short way: 2 days

Day 2

Sample Testing

15 individual naive samples + PCs +
study samples + NC

Focus areas

% Dynamic CP calculated in run

Direct sample testing: S/N @
@ comparison before and after

treatment samples

Applicable to early
discovery studies
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Example of new drug «applicability», the long way: 1 week

Day 2-3

Screening CP and
PC precision

4 analytical runs: 2 operators, 25
individual samples + NC, LPC and HPC

Focus areas

% Definition of Screening CP
Choice of LPC for sample
testing

Q Applicable to more
advanced studies']‘
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Solving the non-clinical puzzle

For human IgG
based molecules
complete testing
package up to GLP

Semi-Generic: tox
Conjugate

Antibody

Assay No method

development

required: only
O applicability to be
confirmed for new
_UZB . test item/matrix
Generic

Total
Universal Total Ant;\l;zgz
Antibody

(murine)

Assay
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Pros

No assay development
needed

Fixed format: no need for
2 labelling or specific
reagents purchase from
time to time

3 Quick turnaround (2-5 days
from start to result
generation)
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cCons

IgG backbone needed (drugs
with different structure will not
be assessed)

Species-specific method (only
suitable for murine studies)

IgG-specific method (will not
capture IgM or other
immunoglobulins)
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Thinking outside the Tick box

Measurement of ADA in nonclinical studies could be evaluated when there is:
1. evidence of altered PD activity
2. unexpected changes in exposure in the absence of a PD marker

3. evidence of immune-mediated reactions

A strong scientific rationale should be driving immunogenicity
evaluations.
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future directions

e Application of the same method to all rodent matrices.

e Exploration of this generic approach for cynomolgus
monkey matrix (evaluation of a commercial kit).

e Evaluation of applicability in minipig studies

 Improvement of sensitivity/throughput by applying
different technologies.
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