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Introduction

* The cardiovascular system (CVS) is complex and highly regulated. Early
prediction and quantification of cardiovascular drug effects is crucially
important to support decision making during drug development.

* Previously a hemodynamic CVS model was developed using rat data
by Snelder et al (“Snelder model”) (Figure 1) 121,

* System-specific parameters were distinguished from drug-specific
parameters by challenging the system with eight compounds with
different mechanism of action (MoA).

Results: Structural identifiability

* The structurally globally
identifiable parameters are:
[Baseline. HR, Baseline. MAP,
Baseline_ CO].

* Other parameters are structurally

locally identifiable.

The Snelder model is structurally
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* To further evaluate if the mode of action of new drugs can be identified
while keeping the system-specific parameters fixed

* To identify the minimal required data to translate the model to other
species by evaluating if the system-specific parameters can be identified
using data from only one compound with known MoA

Figure 4. Objective function values of re-estimated models.

Quantification of system- and drug-specific parameters

* Both system-specific parameters and drug-specific parameters can be
estimated precisely with a minimal bias (Figure 5).

* Models including observations for CO showed an increased percentages
of successful minimization compared to models without CO .
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Figure 5. Simulation-Estimation results of system-specific and drug-specific parameters.
- 100 samples
- 5 animals per dataset
- Dose regimen (i.v. bolus): Alternative
Day 1: 0.1 mg/kg; model 3 )L
J

Day 2: 1 mqg/kg;

Day 3: 10 mg/kq.
- EC50 =100 or 1000 ng/ml
- 28 sampling points per day for HR and MAP
- 16 sampling points per day for CO

- Three primary drug effect sites (HR, SV or TPR)

- Different combinations of observations
(HR, CO and MAP or only HR and MAP)

Figure 2. Flow diagram of stochastic simulation and estimation (SSE).
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Our analysis supports the use of the Snelder model to identify and
quantify drug mode of action in preclinical cardiovascular experiments.
MAP, HR and CO measurements following administration of one
compound with known MoA provide a good starting point for
translating this model to other species and guide study design.
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