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Economic Evaluations During Early
(Phase II) Drug Development

A Role for Clinical Trial Simulations?

Dyfrig A. Hughes and Tom Walley

Prescribing Research Group, Department of Pharmacology and Therapeutics,
University of Liverpool, Liverpool, UK

- First proposition of the methods

Hughes, Walley. Pharmacoeconomics. 2001;19(11):1069-77
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Pharmacoeconomic modelling

Conventional modelling

- Data driven

- Empirical

- Extrapolations based on
heroic assumptions

- Unreliable outside of defined
parameters

- Limited capacity for early
estimation of cost-
effectiveness

Pharmacometric-based modelling

- Exploits knowledge of the
relationship between dose
and response, and co-
variate effects

- Compatible with model-
based drug development

- Useful to inform clinical trial
design, pricing
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Applications

1. Providing early indications of cost-effectiveness before large-
scale trial data become available;

2. Estimating the cost-effectiveness of complex pharmaceutical
Interventions (e.g. pharmacogenetic testing);

3. Assessing subgroups, dosing schedules, non-adherence and
protocol deviations;

4. Directing future research based on the cost of reducing
uncertainty,

5. Informing strategic research & development and pricing
decisions

Swift, Hughes et al. Clin Transl Sci. 2018. doi: 10.1111/cts.12559



APPLICATION 1

Early indications of cost-effectiveness
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Mechanism-Based Approach to the
Economic Evaluation of Pharmaceuticals

Pharmacokinetic/Pharmacodynamic/Pharmacoeconomic Analysis
of Rituximab for Follicular Lymphoma

Joshua Pink,' Steven Lane* and Dyfrig A. Hughes'

1 Centre for Health Economics and Medidnes Evaluation, Institute of Medical and Social Care Research,
Bangor University, Bangor, Wales
2 Department of Biostatistics, University of Liverpool, Liverpool, England
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PK-PD and economic models
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Results — simulation vs trial
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APPLICATION 2

Cost-effectiveness of complex pharmaceutical
Interventions



Warfarin pharmacogenetics

- Variability in response to warfarin can be partly explained by genetic
polymorphisms in
- CYP2C9, VKORC1

- People with variant alleles are at an increased risk of over-
anticoagulation and bleeding

- Dosing algorithms based on pharmacogenetics may result in better
INR control, and hence better clinical outcomes
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A Randomized Trial of
Genotype-Guided Dosing of Warfarin

100

80
© Genotype-guided group
E 60 . S
g o= =TT T Clinical algorithm
5 40 = ==

,

& //

20 /

0 T T T T T T T T

Time (weeks)
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ORIGINAL ARTICLE
Cost-effectiveness of pharmacogenetic-guided dosing of
warfarin in the United Kingdom and Sweden
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APPLICATION 3

Impact of non-adherence on cost-effectiveness



Urate lowering therapies

- Adherence to ULTs in gout is notoriously low

- Conventional economic evaluations unable to
consider the relationship between missed doses,

changes in serum uric acid, and cost-
effectiveness
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PK-PD simulation
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Modelling framework
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OTHER EXAMPLES
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PHARMACOECONOMICS
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Future directions

- Pharmacometric-based pharmacoeconomic analyses
represent an additional step in model-based drug
development

- Defining the potential benefit of applying linked
pharmacometrics and health economics modelling to
iInform R&D decisions

- Develop value of information analyses
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