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“Marriage of pharmacometrics and 

pharmacoeconomic modeling” 

Lalonde et al, Clin Pharmacol Ther 2011; 10(6): 761-3 



• First proposition of the methods 

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



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 



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  



Lewis Sheiner Prize, PAGE 2011, Athens 

Pink et al, Pharmacoeconomics. 2012;30(5):413-29. 



PK-PD and economic models 

Ternant et al. Br J Clin Pharmacol 2009; 68: 561-73 



Results – simulation vs trial 
Rituximab maintenance therapy 

Simulation Trial-based 

Mean time in PFS (years) 3.507 3.417 

QALYs 3.696 3.333 

ICER (£/QALY) £9,076 £7,721 

Trial-based 

Simulation 
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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 





Genotype-guided group 

 

Clinical algorithm 

Pirmohamed et al. N Engl J Med. 2013;369(24):2294-303 



ΔCosts ΔQALYs ICER 

Simulation £41 0.0031 £13,226 

Evaluation £26 0.0039 £6,702  



APPLICATION 3 
Impact of non-adherence on cost-effectiveness 



• 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 

Urate lowering therapies 



PK-PD simulation 

Hill-McManus et al. Br J Clin Pharmacol. 2018;84(1):142-152 



Modelling framework 



OTHER EXAMPLES 



Predicting economic 

outcomes based on 

trial design 

Incorporating harm 

Infectious 

disease 



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 

inform R&D decisions 

• Develop value of information analyses 
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