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BACKGROUND

Gemcitabine is a nucleoside antimetabolite anticancer pro-drug that shows activity against several solid tumours. It is approved as a single agent in pancreatic cancer. Gemcitabine has been
chosen as model drug to build a translational approach from early (preclinical) to advanced (clinical) stages in drug development as a part of pillar 3 of working package | (models in oncology)
within the IMI7 founded project, Drug Disease Models Resource (DDMoRe).

The aim of this study is to develop a tumour growth-response model to describe the effects of gemcitabine in a xenograft model of pancreatic cancer.
As a next step, model parameters will be used to establish the translational/multi-scale model.
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PK parameters were extracted from a PK tricompartimental model
developed by Eli Lilly, the metabolite part of the model was not taking
into consideration. Typical PK profiles of gemcitabine were used to
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RESULTS

The model for tumour growth[1] and its corresponding parameters were found to be cell-line specific. Briefly, either nutrients supply or vasculature (K) are needed to allow tumour (T) growth.
The cell lines KP4, ASPC1 and PANC1 show a first decrease in their tumour volume, explained by an initial lack of nutrients (lower K;). Besides, PANC1 cell line has slower and oscillatory growth
compared to the other cell lines. The model explains this oscillatory behaviour with the tumour volume/vasculature rate.

Preliminary analysis of data from the active treatment groups reveals that gemcitabine exerts its tumour effects promoting apoptosis as well as decreasing the source of nutrients in all cell lines
except in BXPC3, where no drug effect could be quantified. The model well captured the delayed tumour shrinkage observed with respect to time of dosing with transit compartments.

Table Ill. Estimated model parameters.
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Figure IV. Simulation of Tumour (T) and Carrying capacity (K) growth without perturbation(1) and after
receiving 30 mg/kg of Gemcitabine on days 15, 18, 21 and 24 after cell inoculation (2) on KP4(A) and MIA

Figure Il. Tumour growth PKPD model. PACA2(B) cell lines . Plot C represents the PK simulation.

Cp: Plasma concentration. P1 and P2 peripheral compartments. TR1 and TR2, transit compartment
between plasma concentration and effective concentration. Ce, effective concentration. T, tumour
volume. A1, tumour proliferation rate. K, carrying capacity or vasculature . A2, carrying capacity
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CONCLUSIONS

Figure IV. Model evaluation. Prediction corrected Visual Predictive Check.
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A semi-mechanistic PK/PD model for different pancreatic cancer cell lines in xenograft models has
been developed. Angiogenesis process was considered in the course of tumour growth.
Correlation between parameters is currently being explored.
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