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Backgrou nd and Objective . Figgre 4 shows dis’Finc’F MOA fingerprints across comp.artr.nents. Anti-CTLA4 (ipilimgmak.)) drivesf
rapid CD8+ expansion in blood due to lymph node activation followed by tumor infiltration. Anti-PD1
* Immunotherapies (e.g., checkpoint inhibitors) show variable response rates due to tumor-immune (nivolumab) shows tumor-compartment specific effects with less systemic activation.
complexity and patient heterogeneity. e These compartment and MOA specific dynamics emerging from monotherapy SLD calibration alone
* QSP models provide mechanistic platforms for outcome prediction, dosing optimization, and enable prospective prediction of combination responses (Figure 3 and Figure 4-bottom row). The
biomarker identification. model captures anti-CTLA4 peripheral priming vs anti-PD1 tumor direct effects, validating
e Certara's Immuno-Oncology Simulator models the full Cancer Immunity Cycle, supporting solid tumor mechanistic fidelity across the full Cancer Immunity Cycle.

response prediction, combination optimization, and biomarker discovery. MOA Effects ficross Tumor, Leukocytes, andT'Cells by RECIST Response

. . S 10 Simulator - Virtual Population Calibrated to Monotherapy SLD
* Here, we demonstrate a case study conducted on |10 simulator for nivolumab and ipilimumab P Py
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Figure 1. Immunity cycle in the main model. z 2
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* Parametrization via simultaneous calibration to | 3 3. 2 2
tumor dynamics in monotherapy arms (distinct 2 fwl——— 1 ¢
MOASs) for mechanistic consistency. Tim since first:doxe {days)
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* |n this case study, multiple virtual populations were calibrated to monotherapy Figure 4. MOA-Specific Dynamics Across Compartments. Model simulated time courses of tumor fraction, leukocyte fraction, CD8+/leukocytes

ratio in tumor, CD8+ cells in blood, and activated CD8+ cells in lymph node, calibrated solely to monotherapy SLD data and melanoma leukocyte

nivolumab and ipilimumab SLD data (Larkin J et al.,2015) and leukocyte infiltrations in oeviton Gl Hom. L aelers 5l iiea] testammaen € (GED, Hlwe (650, Fasl .

melanoma in immune landscape of cancer database.

* Each virtual subject represents a distinct, biologically plausible parameterization of .

| : | Beyond reproducing clinical SLD distributions, the monotherapy-calibrated virtual population
tumor-immune interactions and drug response.

reveals baseline biomarkers that stratify anti-tumor response across MOAs (Figure 5).
* Among the monotherapy-calibrated virtual populations, we selected a virtual .

_ _ < High CD8 fraction predicts better responses across MOAs. High baseline tumor CD8+ infiltration
population that simultaneously reproduced both monotherapy and clinically observed

. . N _ . | predicts improved outcomes for immune checkpoint inhibitors across multiple tumor types (HR=0.52
nivolumab + ipilimumab combination outcomes, without additional tuning. 05/PES, ORAL08 O I et all., 2021 Hish Co8s actvarion zlss prommesic,

* Tumor volume effect is MOA specific. Smaller baseline tumor volume/burden favors anti-PD1 response
(Metabolic Tumor Volume (MTV) prognostic in NSCLC PD1; lower MTV produces better outcomes ).

Results Larger tumors enhance anti-CTLA4 efficacy via stronger lymph node priming signals, consistent with
CTLA4 blockade requiring robust antigen-driven T cell activation in tumor draining lymph nodes
Virtual trial population successfully calibrated for monotherapies and leukocyte distribution (Figure 2). (Shrikant et al., 1999: Walker & Sansom, 2015 ).
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Figure 2: Calibration results from 10 simulator. Calibration pipeline generates biologically plausible virtual patient database, then selects small E-E o4 0-
calibrated virtual population matching clinical distributions. %E __________________________________________________
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* The calibrated virtual population quantitatively reproduced the observed SLD distribution for
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nivolumab + ipilimumab combination therapy (KS p = 0.05; x* p = 0.05), supporting the model’s ability £ 100- 100
a
to prospectively predict combination response from monotherapy-calibrated mechanisms (Figure 3). of o o
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Conclusions
Figure 3: Combination predictions from 10 simulator. Selected virtual population that simultaneously reproduced both monotherapy and
clinically observed combination outcomes. * Certara IO Simulator quantitatively reproduced nivolumab and ipilimumab monotherapy responses

and prospectively predicted combination efficacy without re-tuning.

* Monotherapy-calibrated virtual populations captured MOA specific immune dynamics, distinguishing

anti-CTLA4 lymph node priming from anti-PD1 tumor localized effects.
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