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" Tumor
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Benign tumor
3 Malignant tumor
* Proto- oncogenes
> Tumor-Suppressor genes
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% Senescence
3 Genetic instability
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1.1-20
Factors that affect circulating hormones

Other factors

Factor

+ Female

+ Age (65+ versus <65 years, although risk increases across all ages until age 80)
+ Certain inherited genetic mutations for breast cancer (BRCAT and/or BRCAZ)

+ Two or more first-degree relatives with breast cancer diagnosed at an early age
+ Personal history of breast cancer

+ High breast tissue density

+ Biopsy-confimed atypical hyperplasia

+ One first-degree relative with breast cancer
+ High-dose radiation to chest
* High bone density (postmenapausal)

+ Late age at first full-term pregnancy (30 years)

+ Early menarche (<12 years)

+ Late menopause (55 years)

+ No full-term pregnancies

+ Never breastfed a chid

+ Recent oral contraceptive Lse

+ Recent and long-term use of hormane replacement therapy
+ Obesity (postmenopausal)

+ Personal history of endometrium, ovary, or colon cancer
+ Alcohol consumption

+ Height (tall)

+ High socloeconomic status

+ Jewish heritage
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' Immunotherapy
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* Goodman

* Gilman
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! Angiogenesis inhibition
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Approved targeted drugs

Alemtuzumab (Campath)
Mechanism: Humanized menoclonal antibody against CD52 antigen (expressed on lymphocytes)
Indications: B-cell chronic lymphocytic leukemia in patients for whom alkylating agents have failed
Toxicities: Myelosuppression

Bevacizumab (Avastin)
Mechanism: Humanized monoclonal antibody against vascular endothelial growth factor (VEGF)
Indications: First-line treatment for metastatic colorectal cancer
Toxicities: Hypertension, intestinal perforation (rare)

Bortezomib (Velcade)
Mechanism: Proteasome inhibitor
Indications: Multiple myeloma relapsed after two prior treatments
Toxicities: Gastrointestinal symptoms, fatigue, thrombocytopenia, and sensory neuropathy

Cetuximab (Erbitux)
Mechanism: Chimeric menoclonal antibody against epidermal growth factor receptor (EGFR)
Indications: EGFR-positive, irinotecan-refractory metastatic colorectal carcinoma
Toxicities: Acneiform rash, folliculitis, hypersensitivity reactions

Gefitinib (Iressa)
Mechanism: Tyrosine kinase inhibitor
Indications: Third-line treatment of non-small cell lung cancer
Toxicities: Diarrhea, nausea, rash, pulmonary toxicity

Gemtuzumab (Myelotarg)
Mechanism: Cytotoxic antibiotic calicheamicin linked te a humanized monoclonal antibody against
CD33 antigen (expressed on myeloid cells)
Indications: CD33-positive acute myeloid leukemia in patients older than 60 years who are not
candidates for cytotoxic therapy
Toxicities: Myelosuppression

Ibritumomab tiuxetan (Zevalin)
Mechanism: Radioisotope yttrium linked to a murine menoclonal antibody against CD20 antigen
(expressed on mature B cells)
Indications: Low-grade and follicular B-cell non-Hodgkin lymphoma refractory to rituximab
Toxicities: Neutropenia, thrombocytopenia

Imatinib (Gleevec)
Mechanism: Inhibitor of Ber-Abl and c-kit tyrosine kinases
Indications: Chronic myelogenous leukemia and gastrointestinal stromal tumors
Toxicities: Nausea, diarrhea, myalgia, edema

Rituximab (Rituxan)
Mechanism: Chimeric moneclonal antibody against CD20 antigen (expressed on mature B cells)
Indications: Refractory low-grade and follicular B-cell non-Hodgkin lymphoma
Toxicities: Infusion-related symptoms: fever, chills, nausea, urticaria

Tositumomab (Bexxar)
Mechanism: Radioisotope iodine 131 linked to a chimeric monoclonal antibody against CD20 antigen
Indications: Follicular non-Hodgkin lymphoma, with or without transformation, that has relapsed after
chemotherapy and is refractory to rituximab
Toxicities: Myelosuppression

Trastuzumab (Herceptin)
Mechanism: Humanized monoclonal antibody against HER2
Indications: Metastatic breast cancer expressing HER2
Toxicities: Cardiotoxicity



