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…underpinned by the premise that it is feasible to identify 
known heterogeneity within a disease or population and 
use this information to guide management strategies to 
improve health and well-being 

 
 

Personalised Medicine is... 

In theory: the perfect solution to the 
challenge of maximising value for money 



• A ‘personalised’ component to enable the selection of 
optimal screening strategies, interventions or therapies 
– Single diagnostic test  
– Algorithm combining a number of tests or patient-level characteristics 

 
• A mechanism (or ‘tool’) that, in theory and in practice, 

provides information in addition to the current available 
strategies used to select interventions  
– Genomics, Transcriptomics, Proteomics, Metabolomics 

 
• Evidence to support effective introduction into clinical 

practice 

Personalised Medicine requires… 



1. What do we mean by benefit? 
 

2. Who will realise the benefit? 

Two key questions 



Benefit 
 
Value: the worth of doing something 

What do we mean by benefit? 
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Who will realise the benefit? 

Society 

Healthcare System 
local, regional, national 

Clinician-patient 

Individual 
For example: pharmaceutical, diagnostics, information technology 

Providers Payers Commissioners Policy-makers 

Patient groups Researchers Employers Regulatory 
agency 

Reimbursement 
agency 

Industries* 

The benefits of personalised medicine to patients, society and healthcare systems 
Charles River Associates, 2018 for EBE & EFPIA 



Opportunity cost 



Introduction of 
personalised medicine 
into clinical practice 

Formalisation of services 
to deliver personalised  

medicine  

technology 
development 

Knowing the Value of Personalised Medicine 



Economic evaluation 

INPUTS Process of  
health care 

OUTPUTS 

Consequences: 

Clinical effectiveness 
(CEA) 

Quality adjusted life 
year (CUA) 
Willingness to pay (CBA) 

Costs = resource 
use x unit cost 

Alternatives & relevant 
comparators: 
1) Medicine A  
2) Medicine B 

Study perspective 
Time horizon 



Measuring Clinical Effectiveness: 
 
Need for ‘end-to-end’ evidence 

Using 
technology 
(eg. NGS) 
to create a 
test/ 
algorithm 

Test/algorithm 
accuracy & 
predictive 
value 

Effect of 
test/algorithm 
on treatment or 
management 
decision 

Effectiveness 
of treatment or 
management 
option 



Measuring health status: The EQ5D-3L 

Utility 
1 = Perfect health 

0 = Death 

0.5 

= 21221 

 35 = 243 possible health states 
 plus dead 
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Length of life 

Quality Adjusted Life Years = (Length of life) x (HRQoL) 
  
Quality Adjusted Life Years = (Length of life) x (HRQoL) 
  

0 

1 

Area under the curve 

The QALY (Quality Adjusted Life Year) 



…health technology assessment (HTA) 
of medicines and devices may 
overlook or undervalue important 
elements of value provided by 
diagnostics - in particular, value related 
to the diagnostic information itself 



Measuring impact on health status 

Using 
technology 
(eg. NGS) 
to create a 
test/ 
algorithm 

Test/algorithm 
accuracy & 
predictive 
value 

Effect of 
test/algorithm 
on treatment or 
management 
decision 

Effectiveness 
of treatment or 
management 
option 

Impact on QALYs 



Eden M, Daker-White G, Black G, Payne K. Developing a taxonomy of non-
health value for genomic-based diagnostic tests. Value in Health 2017; 20(5):A6 

Informed 
decision- 
making 

Benefit to 
others 

Intrinsic 
value of 
knowing 

insight or answers to their persistent 
question of 'why?'  

(Giarelli et al. 2015) 

done more for children than 
themselves 

(Etchegary et al. 2015) 

make important life 
decisions in an 
informed way 

(McAllister et al. 2011) 

Diagnosis: a taxonomy of non-health value 



ICECAP- adult 

Beyond health: capability (well-being) 
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Cost- 
benefit 
analysis 

Cost-
effectiveness

/utility 
analysis 

Normative principle: welfarism; 
individual’s view of utility combined 
 
 
Valuing consequences:  
willingness to pay (£/€) 
 
 
Decision rule: choose the intervention 
when £ (or €) consequences > £ (or €) 
costs 
 
 

Normative principle: Extra-welfarism; 
information beyond individuals’ 
collective utilities allowed 
 
Valuing consequences:  
Quality adjusted life years (QALYs) 
 
 
Decision rule: choose the intervention 
when incremental £ (or €) per QALY < 
defined threshold (eg. £20,000 per 
QALY) 
 
 



Case study 1: TPMT to stratify the use of 
azathioprine for people with 
autoimmune conditions 
 
Trial-based cost-effectiveness analysis 





Result: The cost effectiveness plane 



Case study 2: Stratified national breast 
screening programme using risk 
estimation with Volpara breast density 
 
Model-based cost-effectiveness analysis 
 





Risk-stratified-NBSP compared with current UK-NBSP:  
£16,689 per QALY (risk-1) and £23,924 per QALY (risk-2) 
  
Stratified-NBSP including masking approaches:  
£212,947 per QALY (masking) and £75,254 per QALY (risk-1 and masking) 



Case study 3: Prescribing algorithm to 
select a biologic for people with 
rheumatoid arthritis 
 
Valuation study 





A Discrete Choice Experiment 



How precise does precision medicine need to be?

Conventional Approach Prescribing algorithm
Delay to start of treatment (in days) 5 Delay to start of treatment (in days) 3
Positive predictive value (%) 5 Positive predictive value (%) 80
Negative predictive value (%) 100 Negative predictive value (%) 40
Risk of a serious infection (%) 10 Risk of a serious infection (%) 5
Cost saving to the NHS per patient per year (£) 50 Cost saving to the NHS per patient per year (£) 300

1.648721 5.45755

noneasc -1.171

delay -0.028 Estimated uptake
ppv 0.141 23% Proportion of people choosing the conventional approach to prescribing

npv 0.275 77% Proportion of people choosing the prescribing algorithm

risk -0.102
cost 0.021

0%
10%
20%
30%
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80%
90%

100%

Proportion of people choosing the
conventional approach to prescribing

Proportion of people choosing the
prescribing algorithm

Predicting uptake 



Concluding Remarks 

• Inform resource allocation for a health system: 
population level 
 

• End-to-end evidence: model-based evaluation with an 
iterative approach starting early in development phase 
 

• Providing data summarising incremental costs and 
QALYs is necessary but not sufficient 
 

• Value of diagnostic may not be captured using QALYs 
 

• Valuation studies to understand collective view of 
individuals about predictive value 
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