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 INTRODUCTION 
 Perhaps the greatest promise of personalized medicine is in oncology, notably, the development 
and application of molecular diagnostics to identify cancer patients who are more likely to 
respond positively to targeted chemotherapies. Personalized medicine is being advanced at a 
time of rapidly occurring changes in the environment. Although the latter statement applies to 
all emerging technologies, it is especially relevant in this area as a level of high uncertainty and 
risk is operative in all of the key drivers that infl uence the immediate future of the diagnostic –
 therapeutic (Dx – Rx) interface. 

 In looking at the next 3 – 5 years it appears that several key drivers will infl uence the Dx – Rx 
space:   

  1.  Government policies and regulations  
  (a)  The government as a regulator of drugs and devices (the FDA)  

       (i)  Consensus guidelines for regulatory approval 
      (ii)  Timeliness of approvals    

  (b)  The government as a  ‘ purchaser ’  of drugs and devices (Centers for Medicare and 
Medicaid Services;     CMS)     

   1.  Evidence required for coverage policy 
   2.  Specifi c reimbursement policies 
   3.   ‘ Spillover ’  into the private sector 
   4.  Payment for oncologists ’  services    

  2.  Scientifi c and clinical progress  
   (a)  By biopharmaceutical companies 
  (b)  By independent diagnostic companies    

  3.  Providers ’  and payers ’  actions  
  (a)  Oncologists ’  acceptance of personalized medicine 
  (b)  Payers ’  willingness and ability to pay for molecular diagnostic tests    

  4.  Patient demands  
  (a)   As consumers of current chemotherapeutic options 
  (b)   As advocates for access to novel therapies      

 Rather than an attempt to an in-depth exploration of each driver, I offer the following 
observations and a series of questions on some of the key factors within each. It is also 
important to note that the drivers are not mutually exclusive and signifi cant changes within any 
one driver will eventually be refl ected in the others.   
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 THE GOVERNMENT AS A REGULATOR AND PURCHASER  

 Technology assessment in personalized medicine 
 Although the Dx – Rx interface is an emerging scientifi c and clinical research fi eld, the cost 
pressures presented by the launch of new oral oncolytics, as well as effi cacy and safety concerns 
with existing chemotherapies, are driving the demand for comparative effectiveness (CE) studies 
for chemotherapies prescribed for numerous tumors.  1   As evidence of CE ’ s importance in the 
national health reform debate, The Institute of Medicine has identifi ed the following as a top 
tier priority for CE research:  

 Compare the effectiveness of genetic and biomarker testing and usual care in preventing 
and treating breast, colorectal, prostate, lung, and ovarian cancer, and possible other clinical 
conditions for which promising biomarkers exist.  2    

 This ambitious research goal is one of the infrequently occurring instances in which public 
policy is moving at a faster pace than both clinical practice and basic science research. At this 
point the leading innovators, biopharmaceutical and diagnostic companies, in the personalized 
medicine space, are primarily operating in the early to intermediate stages of research and 
development. One major breakthrough, of course, is Herceptin ’ s (trastuzumab, Genentech) use 
in Her-2  –  positive breast cancer,  3   but further innovations are only now being launched. 

 As a population-based analysis, CE is associated with a number of inherent strengths and 
limitations. Regarding strengths, CE gives clinicians and third-party payers more certainty that 
the therapeutic choices they make will be associated with improved patient outcomes and will 
demonstrate value for money spent by third-party payers. On the contrary, CE often yields 
equivocal results that are severely constrained temporally as well by the specifi c comparators or 
therapeutic classes studied and the research designs utilized. CE also extends beyond traditional 
clinical endpoints used in oncolytics ’  safety and effi cacy and include  ‘ softer ’  endpoints such as 
tumor-specifi c and general health-related quality of life outcomes  –  outcomes that must be collected 
as part of clinical trials, thus adding to both the trials ’  costs and increased regulatory uncertainty. 

 The CE outcomes are not yet universally standardized and vary by study design  –  randomized 
clinical trials, cost-utility analyses, meta-analyses and large-scale retrospective and longitudinal 
cohort studies. Moreover, the criteria for selecting specifi c therapies to be compared, while 
empirically based, are subject to geographic variations in medical practice and by evolving 
regulatory requirements. Added to the complexity is the issue of costs  –  what economic 
outcomes are relevant to decision makers and what methods to capture economic resources 
should be incorporated in CEs? 

 As implied previously, consensus is diffi cult to attain and typically requires years of research 
conducted in different patient populations and disease states. CE is a relatively controversial if 
not contentious topic at the granular level as well as at the policy level, and the outcomes 
rarely, if ever, satisfy its ultimate users  –  physicians, patients, payers and technology developers.    

 SCIENTIFIC AND CLINICAL PROGRESS  

 The R & D driver 
 For biopharmaceutical companies, developmental decisions are driven by two broad questions: 
(1) does targeted therapy supported by molecular diagnostics limit the market potential of the 
drug to the point it is not commercially viable? and, (2) is the scientifi c basis of the diagnostic ’ s 
predictive validity suffi ciently robust and accepted by the scientifi c community to pursue 
development? Given the increased risk-avoidance behavior being exhibited across the 
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biopharmaceutical industry and long lead times (and costs) of drug development, conservative 
R & D decision making can be a rate-limiting factor in the personalized medicine in oncology. 
For the independent diagnostic company the choices are equally complex: (1) which 
chemotherapy or chemotherapy combinations should be studied? and, (2) what are the 
regulatory standards for securing approval and, ultimately, will meeting standards be used in 
public and private sector payers ’  reimbursement and coverage decisions? Additionally, does the 
stand-alone diagnostic company have the fi nancial resources to undertake comparative 
diagnostic-drug clinical trials in which the clinical outcomes are the drugs? Finally, how do 
intellectual property rights held by each innovator affect what specifi cally can be undertaken 
both in the developmental process and ultimately in the drug ’ s and diagnostic ’ s use in clinical 
practice? 

 None of these questions has straightforward answers and an incorrect response to any one 
question can delay regulatory approval if not doom it prematurely. Even if regulatory approval 
of a novel diagnostic is forthcoming, the innovator may not have suffi cient information to 
persuade payers to cover and reimburse the technology ’ s use. Without coverage and favorable 
reimbursement policies, oncologists will be reluctant to adopt the new technology, and the 
promise of personalized medicine will not be realized. To a very large extent, convergence of 
drug-diagnostic regulatory guidelines and coverage guidelines will facilitate translational research 
and technology approval and adoption.   

 Providers ’  and payers ’  actions  

 Oncologists ’  adoption of targeted chemotherapy 
 On the surface it would appear that adoption would be rapid; however, for patients who are 
assessed to have a low probability of therapeutic response, the oncologist has few treatment 
options other than palliative care. In essence, will the knowledge derived from molecular 
diagnostics change prescribing choices and to what extent? Will the oncologist ’ s response be to 
increase the use of other agents on an off-label basis? And, what are the cost implications of 
incremental off-label utilization, if any? Although evidence will be obtained early on to compare 
outcomes of targeted therapy to empiric prescribing, time will be required to study outcomes in 
clinical practice. 

 Oncologists ’  reimbursement is under signifi cant pressure as Medicare shifts payment from away 
from payment for chemotherapies to professional services. It is also important to note that many of 
the new oncolytics are orally administered and now covered under Medicare Part D rather than 
Medicare Part B.  4   How will oncologists ’  reimbursement under Medicare and other third-party 
payers infl uence the incorporation of diagnostics in patient care? What fi nancial incentives and 
disincentives will be devised and implemented to encourage targeted therapy? And, specifi cally, 
will risk-based contracting become more common as CE becomes more established?   

 Management of the Dx – Rx interface 
 How will the Dx – Rx interface be managed? Oral chemotherapy drugs are typically managed by 
specialty pharmacy benefi ts management companies. 5      If diagnostics are managed in a similar 
fashion one might anticipate formulary-like coverage utilization controls, the nature of which 
can either facilitate or impede diagnostics ’  use. 

 What economic questions about personalized medicine in oncology do we need answered 
as part of CE and from what perspective should they be analyzed? A consensus suggests that 
cost-effectiveness analysis (CEA) is the most appropriate model, but cost effectiveness analysis 
ignores budget constraints of payers and does not quantify additional resources to cover novel 
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therapies. Accordingly, will CEA become part of CE guidelines and to what extent does 
CEA-based decision making drive aggregate spending? 

 To what extent, if any, will information requirements of the FDA and CMS agree and how 
will this affect clinical development at the Dx – Rx interface?    

 Patient demand and access issues 
 To what extent will patients and their advocacy groups pressure oncologists to undertake 
aggressive chemotherapy in the face of evidence there is a low probability of response? And, as 
before, to what extent will patients demand alternative treatments, many of which will be 
off-label, and which offer hope rather than realistic outcomes?   

 The need for planning for consensus 
 It is fairly easy to raise questions; however, their answers are beyond the scope of any one 
researcher or policy analyst. What is necessary, I maintain, is the convening of an expert group 
comprised of key oncologists, health services researchers, leaders from the payer community 
(CMS and private payers), patient advocates, translational scientists, medical ethicists and other 
constituents who would lead a year-long strategic planning process to accomplish the following:   

  1.  Undertake a comprehensive environmental assessment of personalized medicine in oncology 
in the context of key factors (drivers) that defi ne the current and future states. 

  2.  Identify which drivers are more important in defi ning the future of personalized medicine 
and determine which drivers should receive priority for consensus building. 

  3.  Recommend a fi nite number of policy solutions that can create a common platform to 
advance the optimum clinical, humanistic and economic solution for advancing personalized 
medicine in oncology.   

 It is through rational planning that a coordinated national initiative can produce an equitable, 
rational solution to a technology breakthrough that presents a unique opportunity to improve 
health-care outcomes for a substantial health-care and medical problem.        
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