
Stratified Medicine 
Focusing on the right target? 

Overview: 
 
Are we measuring what counts ? 
 
How do we reckon it will make a difference ? 
 
Are there research designs that might inform us 
better ? 







 
Patient 1: Consulting with her medical oncologist following breast 
cancer surgery. 
 
Precise diagnosis based on specific molecular characteristics of 
patient and her cancer 
 
Physician has multiple therapeutic options available 
 
Therapeutic regimen tailored to focus on her particular tumor 
markers  
 
Patient’s relatives can undergo testing to assess their individual 
breast cancer predisposition.  



 
Precise diagnosis based on specific molecular characteristics of 
patient and her cancer 
 
Therapeutic regimen tailored to focus on her particular tumor 
markers  
 





 
A taxonomy of judgements and decisions in 

stratified medicine 

• Aetiological heterogeneity 
       

– affecting (+/-) means / choice of diagnosis 

– affecting (+/-) choice of treatment 

 

• How magnitude of treatment 
benefit is affected by  

–        baseline absolute risk of target  

             outcome  

–         distribution of subgroup 

            “biomarker” 

 

 

• Which outcomes valued by 
patient 

      (Prevention versus treatment) 

 

• Trade-off between NNT and 
NNH 

– How it might vary according 
to anticipated remaining life 
expectancy 

Measurement precision /  
responsiveness for outcome 
 



What are the sorts of decisions that 
the doctor might make ? 

• Don’t treat;  
–watch and wait 

 

• Treat with X instead of Y 

 

• Tailor the dose of X 

 

 



• You are conducting an RCT comparing 
the impact of two drugs, using the 
FICTION-L score (which is scaled to 
have a mean of  50 and SD of 10). 
There are 400 patients enrolled in each 
arm. You want to know whether there 
is a clinically important difference 
between arms at the end of the trial.  

      How large a mean FICTION-L difference 
would make you quite confident that 
this had occurred  ? 

 

• A.  5 points 

 

• B.  About 6-7 points  

 

• C.  About 15-20 points 
 

 

• You are an oncologist concerned that 
a new chemotherapeutic regimen is 
causing functioning loss in Patient X. 
To make an informed evaluation, you 
ask X to complete two FICTION-L 
assessments, one month apart.  

     How large a FICTION-L change would 
make you quite confident  that 
clinical important deterioration had 
occurred ? 

 

• A. 5 points 

 

• B. About 6-7 points 

 

• C. About 15-20 points 

{22/N} = (10/20)2 
 

 95%CI = +/- 1.4 
 

B 

2{1- rxx}  95% CI {9-15.6} 
thus exceeding the 5 point 
margin with confidence requires 
15-20 points change C 





Interpreting patient reported outcome results: US FDA guidance 
methods and emerging methods 

Expert Rev Pharmacoeconomics outcomes Res 2011; 11(2): 163-9 

“Group change and individual change have 
different standard errors and thus group level 
estimates should not be used to define responders. 
A minimum criterion for a responder should be that 
the individual improved significantly ie that 
individual change is greater than the measurement 
error associated with the PRO measure “ 



“The average change on a measure 
for  a group that was classified as 
improved, on an external anchor, 
does not necessarily equate to 
change that is sufficiently large 
to yield confidence that individual 
change has occurred” 



Priorities and standards in 
pharmacogenetic research 

Need, Motulsky, Goldstein. Nature Genetics 2005 

    What you need to know: 
• Outcomes with and without 

knowledge of genotype 

• How does P-G strategy alter the 
outcomes ? 

• Therapeutic range of drug involved  

• Alternative therapeutic options 
available 

• How effective are monitoring 
strategies for ADR and prediction 
of response ? 
 

PHENOTYPE FIRST 

   In pharmacogenetics, the first 
step is usually the hardest: 
careful thought must go into 
choosing the most appropriate 
way to define response, and this 
should precede genetic analysis. 

   It seems too rarely appreciated 
that the appropriate definition 
of response (in terms of safety 
and efficacy) is often not 
obvious….It can be surprisingly 
difficult to represent even 
“simple” phenotypes like dose-
response 

NACB, 2006 



What is of concern to the patient? 

• What are the odds of benefit versus the odds 
of harm ?  
 (NNT and NNH useful). 

 
•  What is the added benefit of treatment that 

justifies the risks and toxicities of treatment? 

 
  

 

  “If pharmaco-genetics 
is to be a success, we 
need to get away 
from the perception 
that genetic data is 
special” 
 
 
 
 

•“My very own medicine:  
  what must I know”             
   
Melzer D. 2003. Univ Cambridge/Wellcome 

 



But each of these has multiple layers and 
accompanying issues 

 

Med Decis Making 2007;27:112–127 

• Valuation of health states and 
QoL 
 
 

• Patients trade-offs between side-
effects of Px and additional 
survival 
 
 

• Patient’s rate of time discounting 
 
 

• Patient’s own engagement with 
decision making and adherence 
to treatment 

 

“Therefore, the additional value of achieving individualized 
care .......is about 100 times the value of identifying cost-
effective treatment on average, an exercise that the research 
literature on cost effectiveness analysis has primarily focused 
on over the past decade....” 



“Decision support tools have the potential 
to address these limitations and enable 
precision-medicine approaches to health 
care by providing clinicians and patients 
with individualized information and 
preferences, intelligently filtered 
at the point of care. They will provide 
clinicians with options for test ordering; 
indicate the sensitivity, 
specificity, and positive predictive 
value of tests; and aid clinical workflow by 
providing algorithms to facilitate decisions 
on the basis of test results” 



 “If I had an hour to solve a problem and my 
life depended on the solution, I would spend 
the first 55 minutes determining the proper 
question to ask, for once I know the proper 
question, I could solve the problem in less 
than five minutes.” 

 

 



……we might serve our patients better by studying the terminal 
ballistics of new agents rather than persisting in our search for 
“magic bullets”      

Ann Intern Medicine 2006 



Two truths 

For groups,  
on average 

For individuals 
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