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Translating Genome-Based Research for Health

Goal: Personalized delivery of therapeutics that 
accounts for the genetic variation of the patient

Gene-based diagnostic tests are very powerful
Have distinctive risk/benefit profiles
May have unintended effects

Default for gene-based diagnostic tests and for 
pharmacogenetics should be:

Randomized Clinical Trials (if/when feasible)
Population-based observational studies



Translating Genome-Based Research for 
Health

How do HMOs (~Kaiser) evaluate new genomic 
technologies?

1. Is there good evidence (RCT/obs) that it improves 
outcomes?
• Gene testing for Her2 Neu status

• Gene testing for Warfarin

2. Does it improve outcomes at a reasonable cost 
(money; resources; time)?
• Abacavir hypersensitivity  NNS 25-30





Major challenge:

• Lack of evidence/data to support 
integrating new genetic tests/technologies 
or applying them to old drugs



Joint informal collaboration(s) with PGRN and 

AHRQ DEcIDE

Informal decision-making process decides which drug classes to study:

Metformin

Statins

Asthma-related (beta-agonists; steroids)

Implicit and explicit determinations:

Substantial morbidity/mortality (DM; CVD; Resp)

Substantial cost-drivers

Substantial number of exposed patients

Recent advances in science ready to assess impact in population-
based setting (‘shovel-ready’)

Goal: To collect the evidence needed to decide whether to adopt Goal: To collect the evidence needed to decide whether to adopt testing into testing into 
practicepractice



PGRN: Gene - discovery of polymorphisms influencing response 

HMORN: What is role of gene in predicting response in routine practice

Case-control study assessing role of polymorphisms in patients 
who do or do not respond to drug(s)

Validation study

Develop dosing and/or medication choice guidelines depending 
on genetic status (may require separate evidence gathering 
step)

Randomized trial of gene-directed medication choice/dosing 



Example: Metformin

PGRN: Discovery of polymorphisms influencing response to metformin

HMORN: Case-control study 
Cases = non-responders to metformin
Controls = responders to metformin

Exposure = polymorphisms

If study reveals strong association, then validation f/b RCT 
Arm 1: Testing for polymorphisms, with gene-guided choice of 
metformin or sulfonylureas
versus
Arm 2: Usual care



Example: Asthma

PGRN: Discovery of polymorphisms influencing response to asthma 
medications

HMORN: Case-control study 

Cases = non-responders to steroids/albuterol/MLK

Controls = responders to steroids/albuterol/MLK

Exposure = polymorphisms

If study reveals strong association, then validation f/b RCT 

Arm 1: Testing for polymorphisms, with gene-guided choice of 
steroids/albuturol/MLK

versus

Arm 2: Usual care



Barriers

1.Research Infrastructure 

2.Data systems

3.Mismatched incentives for licensure



Barrier 1: Research Infrastructure

1.No formal research infrastructure with 
adequate funding for outcome studies of 
new genomic technologies.  As a result, 
outcome studies have, to date, been 
bootstrapped onto discovery projects



Barrier 2: Inadequate data systems

2. Data systems are lagging behind

– Most ICD-9 codes/CPT codes are inadequate to task of:

1. (efficiently) Identifying patients tested for Her2Neu, 
Oncotype etc status

2. (efficiently) Identifying her2neu results

3. Can’t assess if  test is done appropriately, or whether rx
(herceptin) is being used appropriately  

4. In these situations, observational data inadequate for studies 
of test effectiveness, relegating us to RCTs of new genetic 
tests



Barrier 3: Mismatched incentives

1. For licensed tests – decision to integrate into practice will hinge on 
demonstrating improved outcomes in large, population based 
settings

2. For some tests (e.g. oncotype; warfarin) RCTs may be feasible and 
justifiable
For others – clinical trials not feasible.  Observational data may 
suffice, but may only be available post-licensure.  Regardless, no 
funding agency likely to evaluate commercial product.

3.  No regulatory incentive for companies (RCTs or Observational)
Without fundamental changes, may lead to repeated examples of 
poor update of potentially valuable technologies (e.g. amplichip) 





Translating Genome-Based Research for Health

Goal: Personalized delivery of therapeutics that accounts for the genetic 
variation of the patient

Gene-based diagnostic tests are very powerful

Have distinctive risk/benefit profiles
May have unintended effects

Default for gene-based diagnostic tests and for pharmacogenetics should 
be:

Randomized Clinical Trials (if/when feasible)
Population-based observational studies

Should they, similar to pharmaceuticals, need proof of clinical utility/ 
improved outcomes as a requirement linked to licensure?




