A new model-based approach to compare toxicity of a series of compounds based

on their categorical toxicity scores
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Introduction Objectives Study design

» The toxicity of a series of new antibody-drug The objective of this analysis was to develop a method to utilize] <+ Compounds: Series of ADC's (12 compounds)
conjugates (ADC's) was assessed pre-clinically and the outcome of proportional odds models for comparison of the
was summarized per tissue in different categories. toxicity of a series of ADC’s for pre-clinical screening. « Study design:

 Single-endpoint studies in rats

 Vehicle and 3 different dose levels per compound
e N= 5-10 per dose group
» Vehicle group for each compound/tissue differs in size

» Ranking the ADC’s according to their toxicity
facilitates pre-clinical screening.

 This requires looking at the profiles as whole by » Toxicity invest_igate_d in up to 6 different tissues
establishing concentration-response relationships for A stepwise approach was followed: :ﬁirstélﬂgggv’vg;': ?ntfsr;%yétzznfi:nezrgﬁvggmj:'cf ebﬁi
toxicity of each compound/tissue. Step 1: Concentratlor_l-response relatlon_shlps for toxicity of not all tissue showed clinical signs of toxicity for a

compounds/tissues were established. particular compound

« The drug effect parameters of the concentration- _ « Toxicity scores based on histopathology
response relationships for toxicity may not be Step 2: A measure was derived from the slope of the drug « Score range 0 (not toxic) — 4 (very toxic)
compared directly since they are highly dependent on effect and cumulative probabilities between cutpoints « The 5 categories the score considers do not all occur
the baseline probabilities of the different scores. to compare the toxicity of a series of ADC's. for each compoundj/tissue combination

Model

Step 1: Model structure: Proportional odds mode/ 1] Step 2: Model based method for ranking Example PC;,’s with nonzero baseline probabilities
a) “PCs,'s” were derived from slope and cumulative probabilities between cutpoints . :

» Ordered categorical data (Y= 0,1,2,3 or 4) s PCs,x is defined as the concentration where the probability of score x is reduced by half

« All probabilities can be obtained by e PG540 is defined as the concentration where the probability of score 0 is reduced by half: g

modeling cumulative probabilities: 05
P(Y=0) = 1 - P(Y>0 &S gCirsopecag (Oyecl +1)
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P(Y=1) = ’ c = C, +dope Cavg
P(Y=2) = P(Y>1) - P(Y>2 1+e™ 1+em™% - slope .
E zfz - E ¥;% —P(Y>3 Fragment NONMER model code » PCql is defined as the concentration where the probability of score 1 is reduced by half:
- . C, G 3
« Parameterized so that P(Y>1) > P(Y>2) . . » LN[ e —e ] /\
. 2 A +dlope Cavg Cy+slope Cavg 2C; _ 2% _ 9l 4 2% _ pg?oi'Ce | gt 2C
» On logits scale (log odds) o-s-[lfecz 1] Lo Ty gy = Plalm et S
» Drug effect causes proportional change in THETA (1) +THETA (2)+THETA (2) - B
distribution probabilities between R — « PCq2 is defined as the concentration where the probability of score 2 is reduced by half: base':_‘e pr°b3b”;§2_s ,_T th sero baseli babilit
observed grades et - sromecave o xample PCy,'s Wi zerocoi.:;fd ine probabilities
»  fixed to zero, as no repeated T2=C2 - SLomEACavs LN[GZCJ ~ S ot 1 2t _2ezcz+cz+2€cz+zch o]
measurements within subject were made £4-Cs - sioPEACavg PCy2= —
- 0Odds = p/(1-p) i i .
. Exposure expressed as Cavg T e * PCso3 is defined as the concentration where the probability of score 3 is reduced by half:
E?FFE:EXP(E&)/(I{EXP(EQ)) ec4 7eC3 N g,
i; : f:;g — . LN[ezq — &% _2ebs 4 2% _ 9g?Ce7Ca | 0gCt2Ca J g
P3 = EFF3 - EFF2 - — slope X 3
o toxscore=—o
logit[P(Y > j)]=C, — Slope* Cavg ey ey s b) PCsy's were normalized by the ADC's tumor static concentrations (TSC): TC 5
N ! e S i e TSC is the concentration where tumor growth and death rates are equal and tumor volume remains N il
j=1..4 IENEQS) X - B seene unchanged. By normalizing with the TSC’s, the efficacy of the ADC's is taken into account. 3 %o 10 10 200
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Results

Step 1: Description concentration-response for toxicity

Example description compound 10, lung: Example description compound 8, liver:
Visual predictive check Goodness of fit plot Visual predictive check Goodness of fit plot
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Step 2: Model based method for ranking

* The different compounds were compared using PCsy's « The smaller the value of the derived tox score (PC5,x/TSC), the more toxic the compound

i PC50’5 were determined for the series of ADC’s and different tissues.  E.q. Compound 3 is more toxic in bone marrow than Compounds 1,2and 4

« Not all PCsy's can be calculated for each compound/tissue as not all scores occur for each compound/tissue » The distance between PCy,’s, equivalent to the steepness in the graphical representation, is also
* PCsy's were normalized by their TSC informative on the toxicity of the compound.

« TSCis an efficacy index « E.g. compound 5 is less toxic than compound 4 in the liver.

PCs,’s: Normalization:

: \ Derived tox scores presented graphically:
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Conclusion & Perspectives
A new model-based method was developed to easily assess and compare categorical toxicity scores.
PC;,’s were derived from the slope and the cumulative probabilities between cutpoints.

TSC’s were used to normalize the PC;,’s to derive a tox score.
« These tox scores gave similar ranking results as an external validation method (not shown).
« The values of these tox scores as well as the distance between them within a compound/tissue were found to be informative on the toxicity of the compound.

The developed method can be used for rapid compound screening (e.g. linker-payload screening) during ADC discovery and development.
e The method offers an objective and more informative insight into the toxicity profile of ADC’s by providing tox scores relative to efficacy as well as the steepness of the exposure
response (distance between scores).
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