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PURPOSE RESULT(S) CONCLUSIONS

* FDA’s Oncology Centre of ExceIIe.nc.e Ia.unched Project Optimus Esta blIShIng 3 prec|inica| PK-PD-TGI 5 (a) = (b) * We h.a\{e proposgd a modelling framework to predict ORR using
[1], a new guidance on dose optimisation for Oncology del 4 £ oo ol Lanmanetal|  Dose (mg/kg) preclinical data via the use of a PK-PD-TGI model
. . . . . - - mo e Z 1.000 1 ‘ H<._J 100 ® Veh
D 2 o e pisSS=— [l s et mooustion/ingpotencydres umou rowth nibicon
P & * A preclinical PK-PD-TGI model was successfully *qu 0.0017 | | | S rjissssasss L ° 10 that can be used to predict the response rate within a genetically
* We demonstrate a novel data-driven approach combining early established on the literature data. § ] Time4(hours)6 Sk %S,?j‘fﬁ?,j?s‘”’f égﬂcogﬁw;/ﬁ? * 100 defined population of a given dose
preclinical and available Flmlcal data to predict clinical ijectlve * A2-compartment PK model with non-dose proportional (€) * We took a step-wise translational modelling approach and tested
Response Rate (ORR) which can be used to support dosing exposure captured the mean mouse PK profiles, see 800 the suitability of each
L . . : ] A y of each step
decisions and make early evaluations of candidate drugs Fioure 1a o
5 £ 600- * The final proposed modelling framework incorporates preclinical in-
A PK-PD model successfully captured pERK modulation in & . vitro data from a panel of cell-lines and available clinical data, decay
0 Bj ECTIVE(S) MIA-PaCa-2, G12C mutated sensitive cell-line, o 4007 and growth rates, to predict ORR
xenografted mice, see Figure 1b 3 - : . . .
To provide both rational dose selection and front-load efficacy H inhibition I E . T —— We s.u.ccessfully applied the framework to §0t9r§5|b data anql
evaluation of Oncology therapeutics via modelling and simulation. Tumour growt |r.1 ibition in MIA-PaCa-2 was we | N & gualified the model on, another KRAS 12C inhibitor, Adagrasib.
captured by the final model where pERK modulation ; : e , , , , ,
L . . * This translational approach will allow for an improved of selection
drove tumour growth inhibition, see Figure 1c Time (days) . ..
of lead compounds and the optimal clinical exposure/dose to be
M ETH O D(S) o . Figure 1 Established preclinical PK-PD-TGI model established. (a) reported selected and justified
Clinical translation and fitted mouse PK data (b) reported and fitted pERK modulation data in

 The following step-wise translational approach was first

MIA-PaCa-2 xenograft mice (c) reported and fitted tumour growth data in

assessed using data from the KRAS G12C inhibitor Sotorasib * Step-wise results were as follows for Sotorasib shown in VIA-PaCa.s .
before being tested on Adagrasib: top-panel of Figure 2: -PaCa-2 xenograft mice
 The key equation for both approaches which links PK to PD 2. Predicted ORR from a single mouse was 99.9% (99% Sotorasib ACKN OWLE DG E M E NTS
to tumour growth is: 100%) which was significantly higher than the ORR The authors greatly appreciate comments, helpful suggestions from
’ Phase Il trial - —— - - - : - _
d_R =g—d @) 37% (95%Cl: 29-46) in the Phase Il trial of non-small B ?nd ;/;Igal?le discussion \;.‘Vlthftge I]‘:oII:)c?wSlng coIIeaflg)uer atggehrDmgLer
dt IC50 + C(t) cell lung cancer (NSCLC) patients [6], Pred. (MIA- ngelheim: Dr. Otmar Schaaf, Dr. Fabio Savarese, Dr. Jan Elias, Dr. Lu
Wh 2(4) e th gi , . . PaCa-2) in Figure 2 Pred. (MIA-PaCa) 1 ® Vivian Tan, Mr. Matthias Klemencic, Dr. Johannes Popow and Dr. Karl-
.ere (t) is the tumour ré lusattime, t, g the g.rowt rate Heinz Liesenfeld as well as the following colleagues from SEDA: Dr Paul
units mm/hour, d the drug induced decay rate units  Theinaccuracy was expected as the exposure- Pred. (MIA-PaCa-2/NSCLC) - —— Dickinson and Dr Parmesh Gaijar
mm/hour, IC50 the free potency and C(t) the free drug response was estimated on a single responsive
concentration at time, t. cell-line - does not capture heterogeneity and Pred. (CTG assay/NSCLC)- ——
* Step-wise approach: used preclinical growth and decay rates RE F E RE N C ES
1. Build a PK-PD-TGI model for Sotorasib using a single 3. Using clinically derived g and d values greatly egEel . https://www.fda.gov/about-fda/oncology-center-excellence/project-optimus
xenograft, MIA-PaCa-2, data from literature data [3, 4] improved the correlation to clinical ORR — new 2. Optimize the do(se An/(;ptlma| step forwz;rd for FDA T'he/Cancer Lette;)VoI
. . rediction of ORR 50% (95%Cl: 42-58), Pred. (MIA- | 47 No.23, 2021 (https://cancerletter.com/guest-editorial /20210611 4
2. Replace Sotorasib mouse PK with human [5] Ea Ca-2/NSCLO) in Figu"r‘(e , ’ ) | Phase /lb trial - —_— 3. Canon et al 2019, DOI: https://doi.org/10.1038/s41586-019-1694-1
3. Replace the g and d values with clinically derived values [6] 4. Lanr’nan et.al.20.19., DOI: 1.0.1021/acs.Jm.edchem.9b0.11.8(? |
4. These results were further improved by then 5. FDA’s multi-discipline review (2146650rig1s000MultidisciplineR.pdf
4. Replace the in-vivo MIA-PaCa-2 IC50 value with Horizon in- swapping out the in-vivo IC50 point estimate for the (fda.gov))
vitro cell-line IC50 distribution. Use Sotorasib in-vitro cell- T tribg : Pred. (CTG assay/NSCLC)q{  m——— 6. Skoulidis et al 2021, DOI: 10.1056/NEJM0a2103695
* ForStep 2to 5 we compared the model prediction of ORR with * In testing the model, by swapping out Sotorasib PK and 20 40 60 80 100

the observed in-vitro IC50 distribution for Adagrasib, we found good Initial response rate - first clinical cycle (%) o Boehrin er
 Tested the best approach using data on Adagrasib agreement with model predicted ORR and observed ORR , . . g
. . . Figure 2 Predicted and reported response rates for Sotorasib and | l °

* Swap out Sotorasib PK [7] and IC50 values for Adagrasib [7] tor Adagrasib, as shown in bottom panel of Figure 2. Adagrasib with 95% confidence intervals IIlgEIhEIm
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