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The implications of pharmacogenomics as a part of personalized 
medicine impact health education as well as biology-based courses. 
Biology COS 3b addresses modern understandings of the central dog-
ma and the research projects that have enhanced those understand-
ings. Biology COS standard 11c and 12a, as well as AP Biology Big 
Idea: Information, involve the impacts of genetic variation on human 
disease. In a Health course, COS objective 5 asks students to evaluate 
negative and positive impacts of technology health. Pharmacogenom-
ics, as part of personalized medicine, is an excellent candidate for 
this discussion, as well as showing application to the Career/Tech 
courses Introduction to Pharmacy (COS objective 9 and 11) and Intro 
to Biotechnology (COS objectives 11 and 14). 

Pharmacogenomics  

Pharmacogenomics deals with how a patient’s specific 
genetic variation affects the response to certain drugs. 
In part, the genetic variation among individuals helps 
explain why one drug may work spectacularly in one 
person, not at all for another and produce harmful 
side effects in a third. For example, variation in the  
CYP2C9 and VKORC1 genes impact whether someone 
is likely to develop a dangerous reaction to Warfarin®, 
a blood-thinning medication often prescribed for  
people at risk for blood clots or heart attacks. 

A genetic test that identifies those susceptible to that 
reaction has now been developed to help doctors 
adjust Warfarin doses based on each patient’s genetic 
profile. More than 200 pharmaceutical products either 
recommend genetic testing or point to the influence of 
genetic variability on the drug’s response. 

Pharmacogenomics has most rapidly developed in the 
field of cancer. For example, the HER2 receptor, often 
found on the surface of a cell, helps regulate when the 
cell divides and grows. In many instances of breast 
cancer, the HER2 receptor is present at very high 
levels, leading to increased cell growth and tumor  
formation. In these cases, the anti-cancer drug  
Herceptin® is added to the patient’s treatment plan 
where it increases the efficacy of chemotherapy. 

Molecular testing is needed because only 25% of 
breast cancer patients will see any benefit 
from Herceptin – the rest should be 
given another treatment. In a similar 
manner, Gleevac® and Erbitux® 
may be respectively prescribed 
for specific forms of chronic 
myeloid leukemia and colorec-
tal cancer. Both medications 
prevent tumor cells from  
continuing growth but each  
operates in a very path-
way-specific process that 
is unique to a subset of each 
cancer type. This type of therapy 
based on molecular targets is slowly 
but surely gaining in success as  
additional genetic pathways for disease  
are identified.

More than 200 pharmaceutical 
products either recommend genetic 
testing or point to the influence  
of genetic variability on the  
drug’s response.
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