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= Several systemic CD40 agonists have been investigated as potential cancer immunotherapies. However, = " Integration of the PK-TE model with an IO QSP model and use of Phase 1 data to inform
systemic toxicities may limit these antibodies from exerting their full activity.’ IV Dose ~ 17027 3000+ £, Phase 2 dosing decisions
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= To develop a pharmacokinetic-tumor CD40 target engagement model (PK-TE) model using in vitro and in 0 APC In ™ Vehicle @ Dose2 M Dose4 & Dose6 b g b @ g Learn €= for Model
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= To predict the time profile of tumor CD40 TE and understand the relationship between the predicted tumor _ * »d <
TE for CD40 and observed antitumor activity in the investigated dose range in mice TE model in # Points and error bars represent the observed mean and SD, respectively. Lines represent predictions. The TE (%) predicted by the PK-TE model at 10 Simulator Calibrate CD40
= To translate the PK-TE model to solid tumor patients and perform simulations to inform the monotherapy and mice P i various doses in mice is shown in the third panel. I'gf’glé'g "I\‘;I'gygl
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e = This model was translated to solid tumor subjects to inform the Phase 1 doses of KK2269 for monotherapy and oncology (10) simulator will be integrated
DCo40TY ’E‘. v combination studies with docetaxel (NCT06266299) with a KK2269 10-quantitative systems
] S = = The projected human PK were consistent with the PK of typical monoclonal antibodies (mAbs) pharmacology (QSP) model (Figure 3)
A = = The human starting dose was projected to target 50% CD40 TE at tumor T, = Calibration of the CD40 module of the 10
Meth O d S T e & APC_tme = The efficacious dose was projected to target near maximal predicted TE (~97%) at tumor T, and TE was simulator model with literature data of CD40
_ _ _ - maintained above 50% for 75% of the dosing interval agonistic mAbs _ o
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tumor—bearing humanized CD40 (hCD40) mice, antitumor efficacy of KK2269 in mouse-EpCAM—expressing projected starting and efficacious human doses antibody; QSP, quantitative systems gr : Q
B16F10 tumor-bearing hCD40 mice, in vitro Biacore binding affinities, and EpCAM and CD40 expression " . o . pharmacology; TE, target engagement. be refined/updated with the Phase 1 data
= These doses sufficiently bracket the projected efficacious dose range in humans and ensure, thorough and used to inform KK2269 and docetaxel
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- The PK-TE model development comprises two components (Figure 1) = KK2269 distribution in the TME was predicted using the tumor-disposition Krogh cylinder model? 3 aract(?rlzgtlor) 0 tbe ose respg.nse ?Irsak?ty’ PK,fan pd armacodynamic (PD) biomarkers of KK2269, that the combination simulations to enable Phase 2
= First, a two-compartment target-mediated drug disposition (TMDD) model was developed to characterize " KK2269 is distributed to the TME and binds to either EpCAM or CDA40 to form dimers that can ose selection in subsequent studies will be better informe dosing decisions
the serum PK in mouse-EpCAM—expressing B16F10 tumor- and non-tumor—bearing hCD40 mice after subsequently bind to form trimers, which were used to estimate TE
administration of a single 1V dose of KK2269 = TE = Trimer/total CD40
= Second, mice PK anql aptitumor_activi_ty data were modeled using a mechanigtic KK2269 PK-_TE model to = TE leads to activation and migration of antigen-presenting cells (APCs) from TME to lymph node
;Jndgsj%nd trE)quu_arl[tltatlve relationship among serum concentrations, tumor trimer concentrations, and TE = APCs in lymph recruit antigen-specific cytotoxic T-cells (CTL). CTLs migrate to TME and kil tumor C I i
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= The relationship between the predicted tumor TE for CD40 and observed antitumor activity in mice was ;I';rr]r::oerrcilr?]?ézrll?t?d:ygl)erelease of antigens, which enhance killing in a positive feedback of the O n C u S I O n S
used to inform dosing in humans - - - « A mechanistic KK2269 PK-TE model has been developed using available in-house preclinical data and information from the literature
= Model development was performed using the naive pooled approach with the first-order conditional = Mice tumor growth parameters were estimated using the untreated tumor volume data : P 9 ¥ ) ) .
estimation and interaction (FOCE-1) algorithm in NONMEM = Parameters for the dynamics of APCs and CTLs were obtained either from the literature or by « Atwo-compartment PK model with separate TMDD components for EpCAM and CD40 well described the serum PK in mice and monkeys
= Model evaluation was conducted based on objective function values, goodness-of-fit plots, and visual fitting to in vitro experimental data  Human PK were projected from monkey PK (TMDD model) using allometric scaling
predictive checks « The final KK2269 PK-TE model well described the PK and antitumor efficacy data in mice
PK-TE Model Translation to Humans o |  The PK-TE model was used to inform the dosing scheme and dosing regimen selection for a Phase 1 study in patients with solid tumors
= The PK model developed in mice was used for recalibrating the primary PK parameters (CL, V1, Q, and V2) e Thi lected d i [ I th h e fth fat d tol bility of KK2269
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for both CD40 and EpCAM. * An integrated KK2269 PK-TE-IO-QSP model is being developed and validated to inform Phase 2 doses/dosing regimen of KK2269 in combination with docetaxel
= Then, the human primary PK parameters were projected from monkey PK by using allometric exponents of ReS u ItS * QSP modeling and simulation-based approaches play a crucial role during early development of IO bispecific antibodies
0.85 and 1 for the CL and volume terms, respectively _ _
= The structural PK model and all mechanistic parameters were kept the same as the mice model in monkeys PK-TE Model Development in Mice
and humans. = A two-compartment PK model with two full TMDD (CD40 and EpCAM) components well described
= Areduced version of the tumor growth and TE model was developed in humans by (1) removal of the lymph the PK data in mice _ .
node compartment and T-cell components and (2) assumption of constant DC density in the tumor " Areasonable agreement was observed between the observed serum PK and tumor growth data in Referen ces AC k N OWl ed g men tS Dl SC I osures
microenvironment (TME) in cancer patients based on data from the Immune Landscape of Cancer mice and the corresponding data predicted by the PK-TE model (Figure 2) _
= The model was translated to humans by incorporating literature-based longitudinal tumor size data from = The model predicted ~65% CD40 TE at tumor time to maximum concentration (T,,,,) at a dose VVonderheide RH, Glennie MJ. Clin Cancer Res. 2013;19(5):1035-43. Editorial assistance to prepare this manuscript for publication was provided by RV, KM, DM, MH: employees, Kyowa Kirin, Inc.
patients with NSCLC to calibrate tumor growth parameters in solid tumor patients. Three representative that yielded modest antitumor activity in mice 2Schmidt MM, Wittrup KD. Mol Cancer Ther. 2009;8(10):2861-71. Anthony DilLauro, P_h_D, of MedVal Scientific Information Services, LLC, and was HT, MA, HI, MA: employees, Kyowa Kirin Co., Ltd.
tumors, small, medium, and large at baseline, with different growth rates were selected for simulations. = Additionally, the model predicted a dose-dependent increase followed by saturation of the funded by Kyowa Kirin, Inc. AK, BD: employees, Certara.
= EpCAM expression on human tumors of interest was obtained from the literature CD40 TE (~98% at tumor T,,,,) at higher doses
= The model also predicted a bell-shaped dose response with a decrease in antitumor activity at
>100 mg/kg doses in mice (not included in the figure) F yowa KI RI N
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