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Postgraduate Certificate in Pharmacoeconomics and Health Economics

Pharmacoeconomic Modelling

Pharmacoeconomic Modelling: Pharmacoeconomic modelling refers to the use of mathematical and
statistical techniques to assess the economic outcomes of different healthcare interventions. This type of
modelling helps decision-makers evaluate the cost-effectiveness and budget impact of pharmaceuticals and
healthcare technologies.

Health Economics: Health economics is a branch of economics that focuses on the allocation of healthcare
resources to maximize health outcomes. It involves the study of how scarce resources can be efficiently
allocated to meet the healthcare needs of a population.

Pharmacoeconomics: Pharmacoeconomics is a sub-discipline of health economics that specifically focuses
on the economic evaluation of pharmaceuticals. It aims to compare the costs and outcomes of different
drug treatments to inform decision-making in healthcare.

Cost-Effectiveness Analysis (CEA): Cost-effectiveness analysis is a method used in pharmacoeconomic
modelling to compare the relative costs and outcomes of different healthcare interventions. It quantifies the
cost per unit of health outcome gained, such as cost per life saved or cost per quality-adjusted life year
(QALY).

Cost-Utility Analysis (CUA): Cost-utility analysis is a type of economic evaluation that measures the cost per
unit of utility gained from a healthcare intervention. Utility is a measure of the preference or satisfaction
individuals derive from a specific health outcome, often expressed in QALYs.

Decision Tree Analysis: Decision tree analysis is a type of modelling technique used in pharmacoeconomics
to represent decision-making under uncertainty. It involves mapping out different possible outcomes of a
decision and assigning probabilities to each outcome to estimate the overall cost and effectiveness of an
intervention.

Markov Model: A Markov model is a type of mathematical model used in pharmacoeconomic modelling to
simulate the progression of a disease and the impact of different treatments over time. It divides the
population into health states and calculates the transition probabilities between states based on clinical
data.

Probabilistic Sensitivity Analysis (PSA): Probabilistic sensitivity analysis is a statistical method used to assess
the uncertainty in pharmacoeconomic models. It involves running multiple simulations with random values
assigned to input parameters to estimate the probability distribution of cost-effectiveness outcomes.

Budget Impact Analysis (BIA): Budget impact analysis is a type of economic evaluation that assesses the
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financial consequences of adopting a new healthcare intervention within a specific budget constraint. It
estimates the impact of the intervention on the overall healthcare budget over a defined time horizon.

Quality-Adjusted Life Year (QALY): Quality-adjusted life year is a measure of health outcome that combines
both the quantity and quality of life gained from a healthcare intervention. It accounts for the impact of
treatment on a patient's quality of life by weighting years lived in different health states.

Incremental Cost-Effectiveness Ratio (ICER): Incremental cost-effectiveness ratio is a key metric used in
pharmacoeconomic modelling to compare the additional costs and benefits of one intervention over
another. It is calculated as the difference in costs divided by the difference in outcomes between two
treatment options.

Discounting: Discounting is a technique used in pharmacoeconomic modelling to adjust future costs and
outcomes to their present value. It accounts for the time preference of individuals and reflects the lower
value placed on future benefits and costs compared to immediate ones.

Sensitivity Analysis: Sensitivity analysis is a method used to assess the robustness of pharmacoeconomic
models by varying key input parameters and assumptions. It helps to identify which factors have the most
significant impact on the results and evaluate the model's reliability.

Health State Utility: Health state utility is a measure of the preference or value individuals assign to different
health states. It is used in cost-utility analysis to calculate quality-adjusted life years (QALYs) and assess the
impact of healthcare interventions on patients' quality of life.

Model Validation: Model validation is the process of testing the accuracy and reliability of
pharmacoeconomic models by comparing their outputs with real-world data or expert opinions. It helps
ensure that the model's assumptions and structure are appropriate for the decision-making context.

Patient Population: The patient population refers to the group of individuals who are eligible to receive a
specific healthcare intervention being evaluated in a pharmacoeconomic model. Understanding the
characteristics and needs of the patient population is crucial for accurately estimating the costs and benefits
of the intervention.

Model Transparency: Model transparency refers to the clarity and openness of pharmacoeconomic models
in terms of their structure, assumptions, and data sources. Transparent models allow stakeholders to
understand how decisions are made and assess the reliability of the results.

Uncertainty Analysis: Uncertainty analysis is a critical component of pharmacoeconomic modelling that
examines the impact of uncertainty in input parameters on the model's results. It helps decision-makers
understand the level of confidence they can have in the cost-effectiveness estimates provided by the model.

Threshold Analysis: Threshold analysis is a technique used in pharmacoeconomics to determine the point at
which an intervention becomes cost-effective compared to an alternative treatment. It involves calculating
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the maximum acceptable cost per unit of outcome gained to inform decision-making.

Model Assumptions: Model assumptions are the underlying beliefs and conditions on which
pharmacoeconomic models are built. These assumptions can influence the model's results and should be
clearly stated and justified to ensure transparency and credibility.

Data Sources: Data sources are the information used to populate pharmacoeconomic models, such as
clinical trial data, epidemiological studies, healthcare utilization data, and cost data. The quality and
relevance of data sources are essential for the accuracy and validity of the model's outputs.

Model Parameterization: Model parameterization involves assigning values to the input parameters of a
pharmacoeconomic model based on available data and assumptions. It requires careful consideration of the
uncertainty and variability in parameter values to produce reliable cost-effectiveness estimates.

Model Validation: Model validation is the process of testing the accuracy and reliability of
pharmacoeconomic models by comparing their outputs with real-world data or expert opinions. It helps
ensure that the model's assumptions and structure are appropriate for the decision-making context.

Model Calibration: Model calibration is the process of adjusting the parameters of a pharmacoeconomic
model to better fit observed data or expert knowledge. It helps improve the model's predictive accuracy
and ensures that it reflects the real-world context more closely.
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model to better fit observed data or expert knowledge. It helps improve the model's predictive accuracy
and ensures that it reflects the real-world context more closely.
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