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Summary 

 

Stratified medicine (SM) is an innovative treatment concept which has drawn major attention 

in the pharmaceutical research community due to improved diagnostic technologies and a better 

understanding of diseases´ heterogeneity. The ability to target patient subpopulations has the 

potential to improve treatment efficacy and minimize side effects, enabling physician to more 

selectively deploy therapeutics in those patient groups. Several SM interventions have proven 

beneficial in a number of cancers and genetic diseases and researchers are working to identify 

more and more biomarkers that could be used to refine treatments in the future. At the same 

time, the process of stratification of patients and the implementation of this “disruptive 

innovation” has raised economic questions for payers, the healthcare system and for the 

manufacturer. Decision makers at all levels want value for money and require economic 

evaluations on the opportunity costs before implementing such approaches into clinical 

practice. This thesis investigates these economic challenges and opportunities in adapting SM 

approaches to enhance patient access, population health, cost effectiveness and return on 

investment. 

The first part of the thesis (chapters 2 to 4) considered the new challenges SM is providing for 

the value assessment process, in particular HTA and pricing & reimbursement (P&R) decisions. 

Specifically, in chapter 2 reimbursement issues of SM approaches in several EU countries and 

the US were addressed. This investigation showed that P&R schemes in many markets do not 

currently reflect the specific benefits arising from the use of SM approaches, and thus remain a 

barrier to their development and adoption, especially for the diagnostic component. The 

analysis underscores the clear need for more flexible P&R schemes which stimulate 

investments in evidence generation so that cost-effective technologies can provide and 

demonstrate their value to patients and to the health care system, enabling returns that 

commensurate with that value. Furthermore, fostering potential broader coverage within the 

healthcare systems will require the coordinated effort of national P&R authorities to realize a 

more synchronized reimbursement system for both drugs and diagnostics. Chapter 3 described 

specific methodological issues and challenges relevant to the evaluation of diagnostic-based 

SM and assessed whether current guidance for economic evaluations is sufficient to support 

decision making for SM intervention. It was concluded that current health economics 

methodology can be applied for SM, although various aspects of the guidelines require specific 

attention for SM approaches in order to ensure consistent SM evaluations.These aspects 

comprise considerations on the choice of comparator, measuring effectiveness and outcomes, 

appropriate modelling structure and the scope of sensitivity analyses. Many of these aspects 

refer to a lack of evidence on testing heterogeneity and the quality of effectiveness data. 

Chapter 4 reported on findings of an international expert meeting outlining key challenges 
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affecting various stakeholders when applying health economic (HE) data in the healthcare 

decision-making process for SM interventions. The results highlighted the inconsistencies in 

the value assessment for SM approaches in many health care markets which lead to highly 

viable patient access decisions. The research underscores the need for a broad (holistic) value 

definition including societal, patients and provider perspectives, helping to reap the full 

potential of using the SM approach on the whole treatment pathway of patients. HTA 

methodology will have to evolve to address the multiple components of value that a diagnostic 

and therapy can provide. Also, findings indicated, that HE and outcomes research work may 

increasingly be faced with early value assessments of potential SM interventions to inform 

prioritization of future clinical research. 

The second part of the thesis (chapters 5 and 6) addressed two economic assessments in which 

the potential added value of SM interventions in clinical practice was examined for two 

different therapeutic areas. Specifically, chapter 5 addressed specific modelling issues 

associated with SM interventions and used depression to scrutinize the modelling approach with 

SM in particular. The analysis outlined the importance of addressing input parameters such as 

test sensitivity and specificity and especially false negative and false positive considerations of 

the diagnostic test. This will require additional structural model complexity to establish the link 

between the test results and the consecutive treatment changes and outcomes and lead to a 

higher degree of uncertainty in economic models for SM compared with traditional ones. In 

chapter 6 an economic framework and a novel cost-effectiveness model in fertility was 

developed that allows for assessing the costs and outcomes of new embryo diagnostics and how 

they influence the average “cost per live birth”. The prototype model (Embryo-Dx) was based 

on costs and outcomes for the Netherlands and takes into consideration how new technologies 

influence live birth costs as well as cost-savings associated with reducing multiple pregnancies. 

This work goes beyond traditional economic evaluation studies and considers value-based 

pricing aspects when introducing non-invasive embryo diagnostics into in-vitro fertilization 

(IVF) standard treatment practices. The findings of this study indicate that the introduction of 

a validated embryo technology may further support a move towards increased single embryo 

transfer procedures in IVF clinical practice and vice versa.  

The third part of this thesis considered the economic opportunities and challenges of SM 

concepts from a manufactures/investors perspective. Because SM involves a number of changes 

in the conventional way of drug development and health care delivery, the economics of 

developing SM is significantly different from developing an empiric medicine. Investigating 

and understanding of certain scenarios is critical for the industry as a unique set of factors from 

development to reimbursement and market adoption will influence the expected returns of SM 

interventions and, hence, the incentive to invest in new R&D in tandem with diagnostic 

development. In chapter 7 a decision tree model was introduced as a specific approach to 

address the economic attractiveness of different SM development options in a cost-contained 

healthcare environment. The illustrative case study in the oncology market outlined key R&D-

related and commercial-related value drivers which could explain a favourable economics for 
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SM interventions under specific conditions. Decreasing development time and enhancing early 

market penetration would most likely improve the economic attractiveness of SM investments. 

However, the decision to pursue a proactive stratified approach depends much on the level of 

prior confidence in the predicted biomarker and a clear understanding about high value targets 

among pharmaceutical/diagnostic manufacturers and regulatory bodies. Offering a better 

targeted and hence ultimately more cost-effective therapy at reimbursable prices may facilitate 

time to market access and allow increasing market share gains within the targeted populations. 

Furthermore, the analysis suggest to perform early opportunity assessments to understand how 

the therapeutic effect of the treatment, characteristics of the identified patient population, and 

test performance interact and affect commercial value of stratification. 

The general discussion in chapter 8 summarized and discussed the main findings of this thesis, 

and provided recommendations for practice and future research in this area. To conclude, this 

thesis tackled some important economic questions that are central to various decision-makers 

when embracing SM into clinical practice and research. Addressing the economic challenges 

and opportunities of adopting SM approaches into clinical practice in a comprehensive way can 

aid stakeholders to guide improvement of efficiency and effectiveness in health care and 

ultimately improve patient care. 
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