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BACKGROUND

Developing a quantitative systems pharmacology (QSP) disease model often requires extensive knowledge investigation, complex development and calibration phases. It is important for
researchers to be able to leverage this modeling effort by easily combining a disease model with other treatment models. Here, we propose an approach that combines a in-depth QSP
disease model of non-small cell lung cancer (NSCLC) [1] with an existing drug pharmacodynamics (KPD) model of gemcitabine [2]. Through a minimal calibration step involving only 2
parameters, introduced for the connection, and based on limited clinical data extracted from the KPD model publication, this integrative framework seeks to bridge the gap between
understanding disease progression mechanisms and drug actions, paving the way for a new paradigm in simulating and optimizing clinical trials.

NSCLC QSP platform allows for streamlined integration
of literature KPD drug models
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METHODS CONCLUSION

The combined model is built by integrating the NSCLC disease model, which accounts for tumor

growth and other relevant phenomena, with the segment of the gemcitabine KPD model - Developing and validating a comprehensive mechanistic disease model can

representing treatment time-course and magnitude. The logical connection between both be complex and time-consuming, but once established, connecting it with

models is established based on gemcitabine inhibition of tumor growth, as outlined in the KPD treatment models is relatively straightforward.

model. - The combination of disease and treatment models, coupled with minimal

Due to a significant difference in modeling hypotheses—specifically, the assumption of tumor calibration, offers significant enhancements to both models’ capabilities. This

steady state in the KPD model, which differs from the dynamic nature of the disease progression approach holds promise for the future of QSP modeling.

model—two additional parameters are introduced in the combined model. These parameters are

calibrated to reproduce the median patient behavior observed in the clinical data used to build REFERENCES

the KPD model.
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