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General Oncology Review
Required Reading:

Cancer Chemotherapy Handbook – DS Fischer


Chapter 1 Cancer Chemotherapy and Pharmacology pages 1-20

The Pharmacology of Cytotoxic Chemotherapy I and II (Blackboard – Assignments)

Suggested Reading
Pharmacology 2nd Edition – MJ Mycek (copies on reserve)


Chapter 38 Anticancer Drugs pages 373-400
· Role of the Pharmacist in Oncology
· The appropriate application of pharmacology, pharmacokinetics, pharmacodynamics and therapeutics can and is used to prevent and manage response which is directly related to patient support in the areas of nutrition, pain management, nausea and vomiting control, infectious disease management, marrow suppression and immunity management, management of anxiety and depression and in some cases anticoagulation.

· Your role is essential and irreplaceable if you should choose to assume it. 
· General Cancer Cellular Characteristics

1. Uncontrolled cellular growth
2. Lack of cellular growth control

3. Cells have the ability to invade surrounding or distant tissue

4. Cells are usually not well differentiated

5. Cells are frequently of different shapes, appearance, existing with different enzymes, proteins, and chromosomal abnormalities
6. Cancer cells do not predominantly exist in G0
7. Malignant cellular mass is usually heterogenic

8. Growth is generally limited by blood and nutrient supply a factor of diffusion

Characteristic


Benign


Malignant

Metastatic potential


No



Yes

Encapsulated



Yes



No

Morphology = tissue of origin
Yes



No

Growth rate



Slow



Unpredictable

Recurrence with removal

No



Common

· Terms to remember

· Growth Fraction - % of dividing cells in a tumor mass

· Mitotic Index - % of cells in mitosis at a given time

· Doubling Time – the time it takes to double a tumor mass

· Malignancy, Neoplasm, Cancer – synonyms

· Tumor – can be benign or malignant, cancer or not cancer

· Cancer at the Genetic Level
· Oncogenes/Proto-oncogenes

· Present in normal cells

· DNA sequences, passed genetically, usually expressed during growth and development or are inactive

· Regulate cellular function and cellular growth

· C-myc in breast cancer can be activated or undergo alteration
· Tumor Suppressor Genes

· Check points that allow for cellular repair in order to correct identified problems noticed during cellular division

· Loss or mutation frequently results in chemotherapy resistance

· Mutations are frequently passed genetically

· P53, BCRA1, BCRA2 genes repair specific DNA damage and regulate cellular growth.  Mutation is frequently associated with breast cancer
· BCRA mutation = 85% chance of developing breast cancer and an increased risk of developing contra lateral breast malignancy.
· Apoptosis
· Programmed cell death

· Regulated by oncogenes and tumor suppressor genes

· Another branch of immune mediated surveillance

· The importance of proper immune and nutritional status in life
· Etiology
· Unknown – hard to treat if you don’t know the cause
· Environmental – radiation, UV radiation, pollutants
· Occupational – asbestos, benzene, vinyl chloride, pesticides, metals
· Lifestyle – smoking, tobacco, alcohol, diet
· Drug Exposure – alkylating agents, hormone therapy, anabolic steroids
· Reproductive History – late pregnancy, no pregnancy
· Heredity
· Viral – EBV, Hep B, HPV, HIV
· Chronic Inflammatory States
· Tumor Nomenclature 
· Tumors are classified by tissue of origin if that can be identified
Tissue Origin





Malignancy

Epithelial – covers and lines surfaces and organs 
Carcinoma

Ducts and Glands



Adenocarcinoma

Respiratory tract, bronchial


Small & Large Cell Carcinoma


Renal





Renal Cell Carcinoma


Liver





Hepatocellular Carcinoma


Skin





Squamous & Basal Cell Carcinoma

Connective – connects, protects, supports

Sarcoma


Bone





Osteosarcoma


Fat





Liposarcoma


Blood vessel




Kaposi’s sarcoma

Blood Cells – also considered connective tissue but not called sarcoma


WBC/RBC




Lymphocytic Leukemia








Myelogenous Leukemia

Spread to lymph tissue


Lymphomas

Nerve Tissue








Brain, Stem, Cord Tumors

Neuroectoderm








Melanoma

· Terms to Remember

· Carcinoma in situ – malignant cellular growth that has not invaded the basement membrane, a pre-invasive stage

· Paraneoplastic – syndromes or remote effects of a cancer

SIADH – lung cancer

Hypercalcemia – lung, breast cancer

DIC – leukemia, lung, prostate cancer

· Cancer Diagnosis
Made by:
1. Symptoms – the result is that patients usually seek medical advice

2. Routine Screening

3. Coincidence – attending one problem and find another

· Hallmark Signs and Symptoms

· Fatigue despite regular sleep

· Sudden weight loss (10-20 pounds) over 1-2 months

· Fevers that come and go, not associated with bacteria or viral infections or hormonal changes

· Nausea or Vomiting

· Pain – joint, organ, headache, back, bone

· Night sweating

· Where are the Big Problems

· Lung Cancer

· Breast Cancer

· Prostate Cancer

· Colon Cancer

· Leukemia (children)

· Lymphoma

· Tumor Markers

· Substances found in abnormal concentrations when a neoplasm is present

· Usually used to assess response to therapy or to predict response

Marker






Cancer Association
α-fetoprotein (AFP)




liver, testes

carcinoembryonic antigen (CEA)


colon, lung, breast

human chorionic gonadotropin (HCG)

uterus, testes

prostate specific antigen (PSA)


prostate

prostatic acid phosphatase (PAP)


prostate

cancer antigen 125 (CA-125)



ovary

Immunoglobulins




multiple myeloma

· Screening
· The key to cancer minimization is screening

· Guidelines for screening are available but differ from organization to organization (American Cancer Society, National Cancer Institute, National Prevention Agency

· Screening is more extensive for families at risk

Cancer



Test



When
Breast




self exam


monthly >20 yrs






clinical exam


yearly > 40 yrs






mammography

yearly >40 yrs

Prostate



DRE



yearly >40 yrs






PSA



yearly >50 yrs

Colorectal



stool guiac


yearly >50 yrs






colon or sigmiodoscopy
q3-5 yrs > 50 yrs
Cervical



pelvic exam


q1-3 yrs 20-40 yrs





pelvic exam


yearly > 40






pap smear


q1-3 years at 18 or if 

sexually active

*Testicular



self exam


monthly > 25 yrs

*Skin




self exam


monthly > 25 yrs and 

at each physical exam

*no specific recommendations are supported these are generally recommended as a health screen

· Staging

· Frequently used for solid tumors

· TNM staging

· I-IV staging

· A-D staging

· T tumor size

· x not assessed

· is in situ

· 1-4 

· N node involvement

· x not assessed

· 0 none found

· 1-3

· M metastasis 

· x not assessed

· 0 none found
· 1 found

· Metastatic Disease and Spread
· General spread is via the lymphatic system and bloodstream
· This is a complex and multi-step process
· Cells that metastasize must not only leave their ‘home’ but must develop survival skills to establish themselves in distant areas
· This is one of the therapeutic targets for angiogenesis inhibitors
· 30% of patients have Metastatic disease at the time of diagnosis even if very early in the disease (1 gram mass or 109 cells)
· Once cancer is metastasized there is seldom cure
· Common sites of spread
· Breast 
» 
bone, lung, liver, brain
· Ovarian
»
bone, peritoneal cavity

· Colon
»
liver, peritoneal cavity
· Prostate
»
bone

· Lung
»
bone, liver, brain
· Performance Status Scales
· Karnofsky Scale (Cancer Chemotherapy Handbook p 571)

· 100% normal, no disease evidence by symptoms

· 50% considerable medical assistance needed

· 0% dead

· ECOG Eastern Cooperative Oncology Group (p 571)

· Function status scale

· 0 = full function, no aid needed

· 4 = in bed 100% of the time, unable to self-care

· 5 = dead

· Therapy Related Terms to Remember

Adjuvant – systemic therapy (chemo, hormonal, immune) that is directed to eradicate micro-metastatic disease or to kill off residual tumor cells post surgery or radiation therapy.  Frequently given with no or little evidence of disease to decrease chance of recurrence.
Neoadjuvant – systemic, pre-operative therapy designed to de-bulk of decrease tumor vascularity in addition to killing micro-metastatic spread.  Also called pre-operative therapy.  

Palliative – the utilization of agents or procedures, both local and systemic (chemotherapy, surgery, radiation, pain management) to give temporary symptomatic relief and provide comfort.

Salvage – any therapy that may arrest the cancer, frequently involves ‘non-traditional’ medicine, extremely high dose chemotherapy, investigational agents.

· Guideline for Adjuvant Therapy

1. Patients will need to be staged for disease recurrence probability

2. Consider the risks and benefits of therapy as disease evidence is frequently negative

3. Use effective therapy with advanced disease, primary outcome optimal regimen

4. Begin therapy as soon after surgery/radiation as is possible

5. Use combinations with different mechanisms of action, different toxicity and patterns of resistance

6. Use the maximum tolerated doses as frequently as is tolerated
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