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Learning Objectives

1.

Understand how cancer is changing globally,
why it is important to detect cancer early
when possible, how cancer care has evolved
over time, and key historic breakthroughs in
the science of cancer.

Develop an appreciation for our body’s
natural immune system, and its biological role
with cancer.

Learn what immunotherapy is all about, how
it is different than traditional chemotherapy,
its advantages for cancer care, and areas for
further research.



DISCLAIMER:
This lecture is for general educational purposes only!
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Estimated number of new cases from 2020 to 2040, Both sexes, age [0-85+]

All cancers
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Importance of living a healthy lifestyle, and staying up-to-
date on age-appropriate cancer screening is KEY.






U.S. 5-Year Overall Survival by Cancer Type & Population















There are often many options
for treating cancer, with some overlap in treatments.



key pioneers and
fathers of modern
chemotherapy was Dr. Sidney
Farber

helped describe how
leukemia cells proliferate or
die



multi-agent
chemotherapy

Chemotherapy is considered “cytotoxic”

also affects the body’s normal cells

many discoveries
on the science of cancer, pharmaceuticals,
and the concept of environmental
carcinogens



« Alkylating Agents

 Anti-Metabolites

* Platinum Based Agents









Diesth

T
_ Plalesn
1i10_] {slowar growing
= Clinlcal delsctlon
e1)
h
'E 10B— Rapld cell
3 | prolifzrallan and
= 46 Clinlcally turnar grasth
o T urdelectable
= - tumet
E
=
'—

[ § Slow Inltlal growth

— =
Time

Figure 2: Gompertzian Model of Tumor Growth—n this model, which ap-
pligs ta the majority of tumor types, tumors exhibit thres distinct growdh pat-
terns throughout their life cycle.
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Figure 1: Log-Kill Kinstica—n a log-kill kinstics model, it a given dose of
chemotherapy reduces tumor burden from 10°F to 10°, the same doss would
reduce the burden from 112 to 10°.



















* Includes two main types:












DISCLAIMER:
This lecture is for general educational purposes only!



Innate Immunity: Adaptive (Humoral &
Cellular) Immunity:
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“lock and key”
Cells have MANY proteins

“locks” or “keys”

Antibodies can be thought of as “keys”
“locks.”

many pharmaceutical drugs act in the same way

Immunotherapy works similarly to engage cancer cells on a tumor
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plays a major role in regulation of cell
growth helps to keep cancer in check

multiple cellular and regulatory
interactions immune checkpoints and “programmed cell
death”



cancers evolve and develop mechanisms of resistance

evading the
body’s defenses

a way to harness the body’s natural ability to
fight cancer

help to destroy the existing cancer cells and prevent it from
growing

can lead to a durable response, remission, or in some cases
even a cure often with far less toxic side-
effects









considered the father
of immunotherapy



Cytokines are chemical messengers
that are released during stress, inflammation, infection, or
tumorigenesis (cancer formation)

Interleukin-2 and
Interferon Alfa



“Tumor Infiltrating Lymphocytes” (a.k.a,
TILs)

Adoptive Cell Transfer Adoptive Cell
Therapy

Chimeric Antigen Receptor Therapy (a.k.a.,
CAR-T Cell Therapy),
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Checkpoint Inhibitors (a.k.a.,
PD-1/PD-L1 & CTLA-4 Inhibitors).

Nobel Prize in Physiology &
Medicine
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either
alone or in combination with traditional chemotherapy

significantly favorable survival benefit across
multiple solid tumors & blood cancers



the more genetically unstable the tumor
presence of tumor “neo-
antigens” generated from tumor-specific mutations



*NOTE: Not all immmunotherapies are the same, and some are more toxic than others
or can cause more serious interactions when used in combination with other systemic
cancer therapies or in individuals with pre-existing risk factors (SEE DISCLAIMER).



https://www.youtube.com/watch/iDdL2bMQXfE



https://www.youtube.com/watch/jDdL2bMQXfE




JAM Tha Journal af the
American Medical Association










Learning Objectives Revisited

1.

Understand how cancer is changing globally,
why it is important to detect cancer early
when possible, how cancer care has evolved
over time, and key historic breakthroughs in
the science of cancer.

Develop an appreciation for our body’s
natural immune system, and its biological role
with cancer.

Learn what immunotherapy is all about, how
it is different than traditional chemotherapy,
its advantages for cancer care, and areas for
further research.
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