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IMATINIB (Gleevec) 
 
 
Imatinib is the first of a new class of anti-cancer drugs, so called “targeted therapies”, to be FDA 
approved.   This handout is an explanation of the significance of these drugs:  
  
Cell division refers to one cell splitting into two.  In order for a cell to divide all of the 
components of the cell must be reproduced to make enough of them for the new cell.  One of the 
components that must be copied entirely is the DNA.  DNA can be divided into segments called 
genes.  Many genes encode proteins.  These proteins and the DNA that encodes them determine 
many of the properties of most living organisms (including people).  DNA is made of 6 billion 
building blocks called nucleotides.    
  
Cancer is (almost always) an acquired genetic disease.  It is caused by mistakes made copying the 
6 billion nucleotides that make up the DNA of a cell as the cell copies those nucleotides to make 
new DNA for a new cell.  The mistakes that lead to cancer are those made in genes that control 
cell division, leading to uncontrolled cell division.  By the early 1980’s about 20 of the cancer 
causing genes, or oncogenes had been identified.  The products of these genes had been 
identified and the function of the gene products was being determined.  In other words the genes 
and proteins directly responsible for many cancers were identified.    
  
This knowledge opened the way for research to find drugs to interfere with the cancer causing 
genes and their products.  The first such drug to receive FDA approval is Gleevec and was 
developed by Novartis Pharmaceuticals.  Gleevec inhibits an enzyme called tyrosine kinase.  
There are many kinds of tyrosine kinases and the ones inhibited by Gleevec are the products of 
the bcr-abl fusion gene and the c-kit gene.    
  
Chronic myelogenous leukemia is a unique leukemia that is due entirely to the formation of an 
abnormal gene called the bcr-abl gene.  Bcr-abl encodes a tyrosine kinase.  Gleevec inhibits this 
tyrosine kinase and induces remissions in the 88% of people with CML that failed to respond to 
another standard treatment.    
  
The effectiveness of Gleevec is proof of the principal that oncogene inhibitors will be effective 
cancer treatments.  Other oncogene inhibitors are in clinical trials and will be available soon in 
Arroyo Grande.  
 
Potential side effects:  

Fluid accumulations (which could occur in the legs, abdomen or chest) 
Congestive heart failure 
Gastroentestinal bleeding 
Bleeding in the brain 
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Anemia 
Low white blood cell count (raising risk of infection) 
Low platelet count (raising risk of bruising and bleeding) 
Liver irritation 
Rash 
Photosensitivy 
Low thyroid hormone level 
“Tumor lysis syndrome” 
Low potassium level 
Reactivation of hepatitis B 
Swelling around the eyes 
Diarrhea 
Muscle aches and joint pains 
Abdominal pain 
Headache 
Cough 
Respiratory infection 
Constipation 
Itching 
Loss of appetite 
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