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#precisionmedicine

‘Omics’-based testing is 
expected to increase in 
complexity and scope, with 
single tests informing 
treatment pathway, therapy 
choice or disease risk for 
multiple diseases 
simultaneously. 
Whole-genome sequencing 
is at the broadest end of this 
scale and could feasibly 
provide information on risks 
and treatment decisions for 
hundreds of diseases 
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Digital biomarkers in diseases
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Current Health Technology Assessment (HTA) 
Landscape 

Current approaches to economic 
evaluation to support decision making 
are largely focused on reimbursement of 
drugs. 

Drug reimbursement evaluations are 
typically population based, involving 
single interventions in single 
populations. 

Because personalized medicine (PM), by 
definition, leads to restricted 
populations or individual care there are 
questions as to whether current 
approaches to economic evaluation are 
adequate for PM interventions. 

HTA agencies’ experience of PM has 
primarily been with diagnostic and 
companion diagnostic tests (those that 
identify biomarkers correlated with 
treatment response such as the HER2 
receptor protein for breast cancer)  
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Framing the 
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•Define the policy question 

•Collect background 
information 

Modelling 
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Generation/synthesis 

•Define objectives and 
methods 

Decision modelling 

•Conduct clinical & 
economic analysis 

Decision-
making 

Uncertainty 

Equity Considerations 

Review/update 

Fast pace of 
innovation 

Reliance in 
Observational data 

Subgroups analysis 

Pathway complexity / 
expert elicitation 

Increased uncertainties 
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Health technology 
management / guidance 

updates 
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Defining the HTA process  



Measuring the 
Value 

• broader concept of value that builds on the 
conventional cost-effectiveness ratio of the cost 
per quality-adjusted life-year (QALY) is required  

 

 

Husereau, D. Intl. J. of technology assessment in health care 30:2, 2014 
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Assessing the 
evidence 

• The good components for a research question 

• P – People / Population / Problem (among) 

• I – Intervention / Exposure (does) 

• C – Comparison (versus)  

• O – Outcome  (effect) 



Assessing the 
evidence 

• Testing reveals heterogeneity and creates 
multiple subpopulations which unfold according 
to the sequence information is gathered. 

• Sample size reduction due to small patient 
subgroups. 

•  Obtaining head-to head estimates of 
comparative effectiveness for treatments and 
subgroups will become more difficult  

• Increasing role in the expert opinion 
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Modeling & Uncertainty 

MARKOV-TYPE MODEL 
STRUCTURES INSUFFICIENT 

FOR CAPTURING LONG-TERM 
COSTS AND BENEFITS. 

COMBINED AND COMPLEX 
TREATMENT PATHWAYS, 

COULD INCREASE LEVELS OF 
UNCERTAINTY ASSOCIATED 
WITH COST-EFECTIVENESS 

ESTIMATES 

ANOTHER SOURCE OF 
UNCERTAINTY WILL BE THE 

UNIT COSTS, FOR EXAMPLE OF 
‘OMICS’-BASED TESTS, WHICH 
VARY BY LABORATORY. SUCH 

TESTS MAY ALSO YIELD 
CONTINUOUS RESULTS, 

MEANING THAT THRESHOLDS 
MUST BE SET TO DETERMINE 
THE OUTCOME OF TESTING. 

DETERMINATION OF 
THRESHOLDS SHOULD GO 

BEYOND ANALYSIS OF 
RECEIVER OPERATING 

CHARACTERISTIC CURVES  

AN ADDITIONAL 
CONSIDERATION IS 

UNCERTAINTY AROUND THE 
BEHAVIOR OF CLINICIANS AND 

PATIENTS 

Love-koh, J. PharmacoEconomics (2018) 36:1439–1451 



How to reduce uncertainty  

• Value of information analysis, was identified as key 
technique that could be beneficial to to quantify the extent 
of this uncertainty and the value of reducing it, through 
techniques such as expert elicitation.  

 

• Along with more typical factors such as patient population 
size, the key determinants of value of information in PM 
will include the sensitivity and specificity of tests and 
predictions, and the intervention context. 
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Some remarks. 

• PM will expand in the next decade: complex algorithms, 
health apps and ‘omics’-based tests.  

• These technologies pose substantial benefit to patients, 
particularly to develop targeted therapies with greater 
efficiency.  

• Early consideration of the evidence required by decision 
makers can improve evidence collection and analysis for 
PM technologies and services in very early stages of 
development and supporting the pace of HTA processes.  
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• However there is no clear 
path about the role of HTA 
and PM in EU and LATAM. 

• Role of expert 
consultation and multi-
stakeholder involvement is 
relevant to overcome 
challenges possessed by 
these technologies. 
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