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 Targeted therapies 

Wujcik D. Science and mechanism of action of targeted therapies in cancer treatment. Semin 
Oncol Nurs. 2014; 30: 139-146.  

Drugs designed to interfere with dysfunctional signaling pathways that promote the 
growth of cancer cells (more selective and reduced toxicity). 



mAb: molecular mechanisms of action 

Li GN, Wang SP et al. Monoclonal antibody-related drugs for cancer therapy. Drug Discov Ther. 
2013; 7: 178-184. 

IgG1 



TKIs: moleculra mechanisms of action 

Li GN, Wang SP et al. Monoclonal antibody-related drugs for cancer therapy. Drug Discov Ther. 
2013; 7: 178-184. 



CHRONIC MYELOID LEUKEMIA (CML) 
Myeloproliferative disorder resulting from the clonal expansion of a 
transformed multipotent hematopoietic stem cell (HSC) 

At chromosomal level: Philadelphia 
(Ph) Chromosome 
 
(Nowell P and Hungerford D. A minute 
chromosome in human chronic granulocytic 
leukemia [abstract]. Science 1960; 132: 1497) 

The Ph Chromosome arises from a t(9;22)(q34;q11) reciprocal chromosomal 
translocation 
(Rowley JD. Letter: A new consistent chromosomal abnormality in chronic myelogenous 
leukaemia identified by quinacrine fluorescence and Giemsa staining.  Nature. 1973; 243: 290-
293. 

 

At molecular level: fusion gene BCR-ABL  

(Groffen J et al., Philadelphia chromosomal breakpoints are clustered within a limited region, bcr, 
on chromosome 22. Cell 1984; 36: 93-99) 



BCR/ABL fusion genes 

 Salesse S, Verfaillie CM. BCR/ABL: from molecular mechanisms of leukemia induction to 
treatment of chronic myelogenous leukemia. Oncogene. 2002; 21: 8547-8559. 



BCR/ABL tyrosine kinase 

 Jabbour E, Cortes JE, Ghanem H, O'Brien S, Kantarjian HM. Targeted therapy in chronic myeloid 
leukemia. Expert Rev Anticancer Ther. 2008; 8: 99-110. 



CML: towards a TARGETED-THERAPIES 
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Jabbour EJ, et al., Tyrosine kinase inhibition: a therapeutic target for the management of chronic-
phase chronic myeloid leukemia. Expert Rev Anticancer Ther. 2013; 13: 1433-1452. 

ABL/BCR TYROSIN KINASE INHIBITORS: IMATINIB (2001) 



IMATINIB 

Druker BJ, Tamura S, Buchdunger E et al., Effects of a selective inhibitor of the Abl tyrosine kinase on 
the growth of Bcr-Abl positive cells. Nat Med. 1996; 2(5): 561-566. 



INDICAZIONI TERAPEUTICHE 



OBIETTIVI TERAPEUTICI 

Horne GA, Kinstrie R, Copland M. Novel drug therapies in myeloid leukemia. Pharm Pat Anal. 2015; 
4: 187-205.  

CP CML patients 
Imatinib (400 mg/daily) 

 
• 60% highly effective 
• 20%  do not achieve or 

maintain optimal response 
• 20 % unable to tolerate 

therapy 
 

(Hughes T, White D. Which TKI? An 
embarrassment of riches for chronic 
myeloid leukemia patients. Hematology 
Am Soc Hematol Educ Program. 2013; 
2013: 168-175) 



Pharmacogenetics and  IMATINIB 

CYP3A isoforms: mainly involved in the metabolic clearance 
of imatinib →  N-desmethyl-imatinib (CPG74588) → 
approximately 20% of plasma levels of the parent drug and 
3–4 times less toxic → drug-drug interactions and genetic 
variability 
 
ATP-binding cassette (ABC) transporters (ABCB1 e ABCG2): 

involved in the intestinal absorption of the drug and renal 
elimination as well as cellular extrusion of the drug (imatinib 
resistance) 
 
SLC22A1 (hOCT1): involved in the cellular uptake of imatinib 

Polillo M, Galimberti S et al., Pharmacogenetics of BCR/ABL Inhibitors in Chronic Myeloid 
Leukemia. Int J Mol Sci. 2015 ; 16: 22811-22829. 



Pharmacogenetics and  IMATINIB 

Soverini S, de Benedittis C et al., Mutations in the BCR-ABL1 Kinase Domain and Elsewhere in 
Chronic Myeloid Leukemia. Clin Lymphoma Myeloma Leuk; 15 Suppl: S120-S128.  



SECOND GENERATION TKIs 
Active 
Substance 

Name Pharmaceutical 
Company 

EMA 
Approval 

Imatinib Glivec  Novartis 2001* 

Nilotinib Tasigna Novartis 2009 

Dasatinib Sprycel Bristol-Meyer Squibb 2009 

• Increased 
Pharmacological 
Potency 

• More selective inhibition 
of ABL (lower PDGFR/cKIT) 

• Inactive conformation of 
BCR/ABL 

• 30-50 fold incresead 
binding affinity than 
imatinib 

• Dual ABL/SRC inhibitor 
• Active and inactive 

conformation of BCR/ABL 
• 325 times more potent 

than imatinib 

Horne GA, Kinstrie R, Copland M. Novel 
drug therapies in myeloid leukemia. 
Pharm Pat Anal. 2015; 4: 187-205.  



THIRD GENERATION TKIs 
Active 
Substance 

Name Pharmaceutical 
Company 

EMA 
Approval 

Imatinib Glivec  Novartis 2001* 

Nilotinib Tasigna Novartis 2009 

Dasatinib Sprycel Bristol-Meyer Squibb 2009 

Bosutinib Bosulif Pfizer Ltd 2013 

Ponatinib  Iclusig Ariad Pharma Ltd 2013 

• Increased 
Pharmacological 
Potency 

• Active on the T351I 
mutation 

• Dual ABL/SRC inhibitor 
 

Hughes T, White D. Which TKI? An 
embarrassment of riches for chronic myeloid 
leukemia patients. Hematology Am Soc Hematol 
Educ Program. 2013; 2013: 168-175 



European LeukemiaNet Reccomendations for the 
treatment of CML: CP 

Baccarani M, Deininger MW et al., LeukemiaNet recommendations for the management of 
chronic myeloid leukemia: 2013. Blood. 2013; 122: 872-884. 



CHRONIC PHASE: FIRST line of TREATMENTS 

Hughes T, White D. Which TKI? An embarrassment of riches for chronic myeloid leukemia patients. 
Hematology Am Soc Hematol Educ Program. 2013;2013:168-75.  



European LeukemiaNet Reccomendations for the 
treatment of CML: CP 

Baccarani M, Deininger MW et al., LeukemiaNet recommendations for the management of chronic 
myeloid leukemia: 2013. Blood. 2013; 122: 872-884. 

Baccarani M, Castagnetti F, et al.  A review 
of the European LeukemiaNet 
recommendations for the management of 
CML. Ann Hematol. 2015; 94: S141-S147.  



European LeukemiaNet Reccomendations for the 
treatment of CML: AP & BP 

Baccarani M, Deininger MW et al., LeukemiaNet recommendations for the management of chronic 
myeloid leukemia: 2013. Blood. 2013; 122: 872-884. 
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