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Course Learning Objectives

• Discuss the idea that cancer is not one disease, but many
• Describe the genetic and environmental causes of cancer
• Describe the process of cancer diagnosis and characterization
• Discuss the variety of cancer treatments currently available
• Discuss key considerations after completing cancer treatment
• Describe new developments in the field of hematology/oncology



Course Outline

• 2/22: What is cancer?
• 3/1:   What causes cancer?
• 3/8:   How is cancer diagnosed?
• 3/15: How is cancer treated?
• 3/22: What happens after?
• 3/29: What are the newest developments?

Each session is 90 mins (7-8:30 pm PT), including 20 mins for Q&A.



Outline for today’s session: What is cancer?

• Course intro (10 mins)
• Lecture: What is cancer? (30 mins)
• Panel of hematologists/oncologists (30 mins)
• Q&A (20 mins)



Welcome!



Roadmap Today 2/22/22: What is cancer?
• What is cancer? 
• Cancer in 2022
• Key terms
• What causes cancer?
• Workup and detection of cancer
• Modalities to treat cancer in 2022.
• Moving forward after cancer treatment.
• What is next in cancer discovery and treatment?



Definition of “cancer”

• The Latin word cancer, 
meaning “crab,” was also 
given as a name to several 
diseases. 

• One of the diseases was the 
abnormal, spreading mass of 
tissue we call a tumor. 

• A possible explanation for this 
is that the Romans thought 
some tumors looked like many-
legged crabs. 

Merriam-Webster



Cancer is a group of >200 diseases
• Originate from different 

parts of the body
• Lung
• Colon
• Breast
• Prostate
• Skin
• Brain
• Bone marrow
• Lymph nodes

Princess Margaret Cancer Foundation



What is cancer? 
Different subtypes from each organ

• Named from the 
‘cell of origin’

Breast (example)
• Ductal
• Lobular
• Mixed
• Inflammatory
• Mucinous



Cancer in 2020’s, worldwide

males females World Health Organization



Cancer in 2020’s, USA



Cancer in 2020’s



Cancer in 2020’s, USA
SEER database

SEER National Database, 2020.



SEER National Database, 2020.

Cancer in 2020’s, USA
SEER database



Key terms
Cancer a group of diseases which cause cells in the body to change and grow out of control

Tumor an abnormal lump or mass of tissue. Tumors can be benign (not cancer) 
or malignant (cancer)

Benign Tumor an abnormal growth that is not cancer and does not spread to other areas of the body

Malignant Tumor a mass of cancer cells that may invade nearby tissues or spread (metastasize) to distant 
areas of the body

Metastatic cancer that has spread from a primary site (where it started) to other organs

Biopsy the removal of a sample of tissue

Chemotherapy treatment that kills cancer cells

Immunotherapy treatment that use the body’s immune system to fight cancer. 

Monoclonal 
Antibody
Therapy

lab-made antibodies designed to target unique cell surface antigens (cancer specific)
www.cancer.org



Key terms
Solid Tumor 

Oncology study of solid tumors

Malignant 
Hematology study of cancers of blood or lymphatic system – also known as liquid tumors

Carcinomas solid cancers that occur from the skin or tissues that line internal 
organs.

Sarcomas solid cancers that occur from the bone, cartilage, fat, muscle, blood 
vessels, or other connective tissue.

Leukemias liquid cancers from the cells of the blood and bone marrow.

Lymphomas ‘liquid’ cancers from the cells of the immune system and typically 
appear within the lymphatic system.

www.aacr.org



Key terms: Naming Cancers

www.nci.org



What causes cancer? 

Ted-Ed, George Zaidan
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What causes cancer? 
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What causes cancer? 

Ted-Ed, George Zaidan

cell with a genetic mutation



What causes cancer? 

Ted-Ed, George Zaidan



What causes cancer? 



What causes cancer? 
Chemical or Environmental Factors

• Tobacco > Lung cancer
• Sun exposure (UV radiation) > Squamous cell carcinoma of the skin
• Radiation exposure (Chernobyl) > many types of carcinomas
• Asbestos exposure > Mesothelioma
• Alcohol > Squamous cell carcinoma of the esophagus



What causes cancer? 
Viral Factors

• Human Papilloma Virus (HPV) > Cervical Cancer
• Epstein-Barr virus (EBV) > Nasopharyngeal cancer, Non-Hodgkin Lymphoma
• Hepatitis B Virus (HBV) > Hepatocellular carcinoma
• Human Immunodeficiency Virus (HIV) > Kaposi’s Sarcoma



What causes cancer? 
Genetic mutations that are inherited - one is born with (germline) (~5-10%)

• BRCA1 and BRCA1 mutation > Breast, Ovarian, Pancreatic Cancers
• DNA Mismatch Repair Genes > Lynch-Syndrome with Colo-Rectal Cancers
• TP53 mutation > Li-Fraumeni Syndrome

What causes cancer? 
Genetic mutations that are randomly acquired (somatic) in an individual cell; 
not hereditary

American College of Medical Genetics

• The most common cause of cancer



How do you get a diagnosis of Cancer?
Tissue is the Issue



How do you get a diagnosis of Cancer? 



How is ‘tissue’ obtained?

Fine Needle Core Needle Surgical Biopsy Shed / Blood



How do you get a diagnosis of Cancer? 
Imaging Modalities – defines the extent of the disease



How do we stage solid organ tumors? 
Tumor, lymph Node, Metastases  TNM Staging

• Stage 1, 2 = Localized Disease

• Stage 3 = Lymph Nodes

• Stage 4 = Beyond Lymph Nodes



How is 
Cancer 

Treated?



Milestones in oncology treatment



Milestones 
in 
Cancer 
Treatment

DeVita and Rosenberg. NEJM 2012. 

CAR-T



Pivotal 
events in 
Cancer 
Prevention

DeVita and Rosenberg. NEJM 2012. 

When the cause of 
cancer is known, its 
prevention becomes a 
problem in modifying 
human behavior.



How is Cancer Treated?
• Depends on the type of cancer, stage, history
• Individualized and Team-Based Approach
• Tumor Board Presentations
3 traditional types of treatment:

Surgery Systemic TherapyRadiation



From presentation to diagnosis to treatment

Beyer et al, Cancer Imaging, 2020



What happens after treatment?

• Surveillance

• Survivorship

• Outcome 
Disparities



What is next in cancer discovery and treatment?



looking forward to next week



Outline for today’s session: What is cancer?

• Course intro (10 mins)
• Lecture: What is cancer? (30 mins)
• Panel of hematologists/oncologists (30 mins)
• Q&A (20 mins)



Next
Physician Panel
• Head and Neck: Dr Hyunseok Kang
• Breast: Dr Laura Huppert
• Thoracic: Dr Meera Ragavan
• GI: Dr Andrew Ko
• Geriatric-Oncology: Dr Li-wen Huang
• GU: Dr Daniel Kwon
• Hematology: Dr Shagun Arora
• ZSFG/underserved population: Dr Niharika Dixit
• Melanoma: Dr Katy Tsai
• Hospital Based Oncology: Dr Sam Brondfield
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