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Technological hurdles

• Identification of the major variables that 
affect the safety and efficacy of a drug 

• Effective utilization of all available 
information to individualize medical care



Technological hurdles
Identification of the major variables that affect 

the safety and efficacy of a drug 

• Genetic
– Germline variation
– Somatic mutations 

• Only in oncology and 
ID

• Non-genetic 
– Dose
– Schedule
– Disease severity
– Other drugs
– Hepatic and renal 

function
– Age 
– Food, supplements, 

and adherence



• 1993 – identification of relationship of SN-38 
glucuronidation to severe toxicity (diarrhea)

• 1995 – replication study to confirm relationship
• 1996 – identification of responsible enzyme 

(UGT1A1) and candidate variant (UGT1A1*28)
• 1997 – demonstration of association of variant 

with SN-38 glucuronidation in hepatic 
microsomes

Clinical Cancer Research
March 15, 2006



• 1996 – FDA approval on weekly schedule
• 1997 – increasing preference among US 

clinicians for European (q3w) schedule
• 1997 – initiated planning of prospective 

pharmacogenetic study on q3w schedule at 300 
mg/m2

• 1998 – FDA approved label revision to include 
q3w schedule at 350 mg/m2

• 1998 – protocol amended

Clinical Cancer Research
March 15, 2006



Neutropenia (q3 wk schedule) is Correlated 
with UGT1A1 Genotype (*28)

(Innocenti et al, JCO, 2004)
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Bar represents median values.
Nonparametric trend analysis among 6/6, 6/7, 7/7, p<0.01
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Pharmacogenetics (PGx) of Irinotecan:  Pharmacogenetics (PGx) of Irinotecan:  
Scientific and Clinical Impact of UGT Scientific and Clinical Impact of UGT 
Polymorphism:  BackgroundPolymorphism:  Background
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CPSC Meeting, November 3-4, 2004
PG Testing of Irinotecan

Committee Votes (Yes-No-Abstain):

7/7 genotype is associated with a higher risk of 
neutropenia: 12-0-0

7/7 genotype is associated with a higher risk for 
acute/delayed diarrhea: 0-11-1

*28 PG testing has adequate sensitivity and 
specificity: 9-0-3



Revised Camptosar® label
(effective June 7th, 2005)





• Mayo Clinic obtained 
exclusive license to 
University of Chicago 
patent portfolio in 
November 2005 
– Third Wave Technologies 

(TWT) obtained 
nonexclusive sublicense 
from Mayo

• Genzyme purchased 
exclusive right to use 
TWT test

• UC-Mayo deal received 
2007 Deal of Distinction 
Award from Licensing 
and Executive Society
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EGAPP Working Group

• Did not consider relationship of irinotecan dose 
to risk ratio

• Did not include a large unpublished study
• Raised concern that genotyping of no benefit if 

response and toxicity correlated





85 cases, 90 controls

SLCO1B1



Current strategy for 
pharmacogenomics

• Collect DNA samples in conjunction with 
large clinical trials

• Perform genome-wide typing to identify 
candidates associated with both toxicity 
and efficacy

• Conduct replication studies using 
samples from other similar studies

• Perform mechanistic studies to confirm 
function





Technological hurdles
Effective utilization of all available information to 

individualize medical care

• MD education
– Pharmacology
– Genetics

• MD implementation
– Data overload
– Reliability of data

• Commercial software
• Literature 

– Availability of tests




