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}Not so much 
ƁòKeeping our genes healthyó

}Rather 
ƁòKnowing your genes may keep you healthyó

}Structure
ƁPersonalised medicine overview

ƁCase examples



}òIf it were not for the 
great variability 
among individuals 
medicine may as well 
be a science not an 
artó

}- Sir William Osler, 
1892









All Patients With Same Diagnosis

All Patients With Same Treatment



Potential of Personalised Medicine

All Patients With Same Diagnosis

All Patients With Same Treatment

But not all the Same Outcome



Potential of Personalised Medicine

Standard therapy
Responders and patients 

not predisposed to toxicity

Alternate therapy
Nonresponders

and toxic responders

TRENDS in Molecular Medicine, 2002,  8(6):300 - 5



}Disease complication is serious/permanent
ƁDeath

ƁIrreversible progression of a disease

}No easy way to monitor drug response
ƁCholesterol, diabetes, blood pressure drugs 

ƁAspirin

¶Aspirin resistance

¶Stroke/MI/Death



Individualised 

treatment

Improved 

resource 

allocation

Improved 

clinical 

accuracy

Patient

Clinician Payers



}Many drugs are expensive
ƁSome >$10,000/year/person

}Government subsidy (PBS)
Ɓ~ $A6bn per year

Ɓ~15% of the total health care budget

ƁGrowing at ~10% per annum (+ aging population)

}US
ƁMany without access



}Genetics are one of the most important 
reasons why people respond differently to 
drugs

}But not the only reason
ƁDiet

ƁDisorders

ƁOther drugs

ƁAdherence



}Potential for
ƁBetter medical care

¶Better chance of therapeutic success

¶Reduced risk of adverse effects

ƁSustainable costs

¶Restricting use by those who will get the most benefit

¶Can actually allow greater access to drugs



Potential of Personalised Medicine

Genes for
Toxicity

Genes for
Good Response

Genes for
Poor Response

The Ideal



}Cost of genetic test

} Time required
ƁDelay onset of therapy
ƁDelay discharge from hospital
ƁRequire an additional appointment with Dr

}Usually requires collection of biosample
ƁBlood or tissue
ƁDNA = Ethical issues!

} Increased complexity
ƁAdditional training and headaches for physicians
ƁMay require informatics support



}Is the additional information provided by a 
pharmacogenetic test worth the additional 
price?

}There are many examples of genes that have 
been shown to influence drug therapy
ƁIn most cases the difference is probably not large 

enough

ƁE.g. Codeine

}The exception é Cancer



}A specialty area used to dealing with 
complicated protocols

}Serious therapeutic and adverse outcomes

}Very expensive drugs



}Used in treatment of breast cancer

}First of new generation of ôtargeted cancer 
therapiesõ

}Cost about $50,000 per person (1 year 
course)



Breast cancer A
Microscopic 
observation

Immnuno 
stain for 
HER2 
protein

Negative (-)

Alternative 
Rx

Breast cancer B

Positive (3+)

Herceptin
~50% response

HerceptinÊÈ Case Study



Potential of Personalised Medicine

Genes for
Good Response



ñWhile the median survival rate for colon cancer has nearly doubled over the 

past decade, it has been accompanied by a 340-fold jump in the cost of drugs 

used to treat the diseaseò

Deborah Schrag, Memorial Sloan ïKettering Cancer Center



}Current model focused around the 
ôBlockbuster drugõ
ƁUse by very large segment of market

}Problems
ƁVery expensive and time consuming

ƁSlow rate of marketing novel medicines



}Smaller trials focused on those individuals 
who are most likely to respond
ƁQuicker, cheaper, less likely to fail

}E.g. Herceptin trial
Ɓ470 Her2+ patients ðdifference found

ƁIf enrolled all patients

¶Between 1250 - 9000 patients required to show effect





Information overloadé.

Profiles of markers

Need to consider: How to handle the information
How to communicate the information
How to educate the health professional

Hitoshi Sasaki



òWithin a decade , gene chips 
will offer a road map for the 
prevention of illnesses 
throughout a lifetimeó

1997 State of the Union Address 


