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• Innate Immunity: Immunity that is naturally present 

and is not due to prior sensitization to an antigen; generally 

nonspecific. It is in contrast to acquired/adaptive immunity.

• Inflammation: a local response to tissue injury

– Rubor (redness)

– Calor (heat)

– Dolor (pain)

– Tumor (swelling)

Adapted  from Merriam-Webster Medical Dictionary



“Innate Immunity” and “Inflammation” 

can mean many things

• Specific cell types and molecules 

orchestrate specific types of inflammation

• Innate Immunity A  ≠ Innate Immunity B

• Inflammation A  ≠ Inflammation B

• Some immune responses promote cancer, 

others suppress it



Innate Immunity and Inflammation

Functions:

• Rapid response to tissue damage

• Limit spread of infection

• Initiate adaptive immune response (T, B)

• Initiate tissue repair



Innate Immunity and Inflammation:

A Paper Cut

Janeway, Immunobiology, 7th Ed.
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Innate Immune Cells

Janeway, Immunobiology, 7th Ed.



Innate Immune Cells: granulocytes

(               )

Antigen

Presentation

Recognize

• pathogens

• antibodies

Cause

• pathogen clearance

• inflammation
Janeway, Immunobiology, 7th Ed.



Innate Immune Cells: phagocytes

Monocyte
Blood 

precursor of 

tissue 

Macrophages 

and

Dendritic Cells

Recognize

• pathogens

• antibodies

Cause

• pathogen clearance

• adaptive immunity

• inflammation

Janeway, Immunobiology, 7th Ed.



Innate Immune Cells:

NK, NKT and γδ T cells

Recognize

• pathogens

• stressed cells

• “altered self”

Cause

• pathogen clearance

• stressed/abnormal cell clearance

• inflammation



Danger signals start inflammation

PATHOGENS DAMAGE

Rubartelli & Lotze, Trends in Immunology 2007
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PATHOGENS DAMAGE
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Receptors sense Danger: Pathogens

Kawai & Akira, Nat. Immunol. 2010



Receptors sense Danger: Damage

Kawai & Akira, Nat. Immunol. 2010
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Innate Immunity and Inflammation

in Cancer

• Outcomes vary:

- Promote cancer (Bad inflammation)

- Suppress cancer (Good inflammation)
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DANGER
cellular damage caused by

• pathogens

• physical damage

• chemicals

• UV

• etc

Bad Inflammation Causes Cancer



IMMUNE RESPONSE

INFLAMMATION

COLLATERAL DAMAGE

DANGER
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IMMUNE RESPONSE

INFLAMMATION

COLLATERAL DAMAGE

CANCER

CHRONIC
CHRONIC

CHRONIC

DANGER

cancer: a “never-healing wound”
Dvorak , NEJM 1986



Inflammation can Promote Cancer:

collaboration with K-ras mutation

Takahashi et al. , Cancer Cell 2010

4 cigarettes 
per day

no
smoking

K-ras mutation

&

normal myeloid cells

K-ras mutation

+

IKK
-/-

myeloid cells

• ↓ NF-κB

• ↓ pSTAT3

• ↓ IL-6

• ↓ neutrophils

• ↓ angiogenesis



Inflammation can Promote Cancer:

collaboration with HPV E6/E7 oncogene

De Visser et al., Cancer Cell 2005

Andreu et al., Cancer Cell 2010

TUMOR

tumor-induced

ANTIBODIES



Ugel et al., Curr. Opin. Pharmacol. 2010

Tumors can induce bad inflammation



Mantovani et al., Nature 2009

Hanahan & Weinberg, Cell 2000

Inflammation is (now) a Classic 

Hallmark of Cancer



Hanahan & Weinberg, Cell 2011

Inflammation is (now) a Classic 

Hallmark of Cancer
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Good vs. Bad Inflammation

in Cancer



Adapted from Grivennikov et al. Cell 2010
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Grivennikov et al. Cell 2010

Bottom Line: Inflammation can be 

Good or Bad: Pro or Anti-Tumor



In the Clinic: Cancer Therapies that 

Block Bad Inflammation

• COX-2 inhibitor Aspirin, Celecoxib (colorectal)

• VEGF blocker Bevacizumab, Sorafenib (several)

• IL-1β blocker IL-1Ra   (MM)

• Cytokine Regulators Lenalidomide (MDS, MM)

• Kill Helicobacter Pylori Clarithrom./Amoxicillin  (gastric)

• Remove suppressors Cycl/Fludar + T cells   (melanoma)

• Cytotoxic Therapy? Radiation/Chemother.  (all cancers)

• Targeted Therapy? TKI inhibitors   (many cancers)



In the Clinic: Cancer Therapies that 

Induce Good Inflammation

• Bacteria BCG  (bladder)

• TLR agonists Imiquimod (basal cell carcinoma)
CpG  (B cell lymphoma)

• Cytokines IL-2 (melanoma, renal)
IFN-α (melanoma, renal, CML)

• Antibodies aCTLA4/aPD(L)-1 mAb   (melanoma)

• Surgery Danger/inflammation? (cervical)

• Hem. Stem Cells Stem Cell Transpl.  (leukemia, lymphoma)

• T cells Adoptive T cell Transfer  (melanoma)

• Vaccine PAP-loaded DCs   (prostate)



Take Home Messages

• Inflammation is a classic hallmark of cancer

• Innate Immunity & Inflammation can promote or suppress 
cancer

• Manipulating immunity can promote or suppress cancer

• Understanding of inflammatory cells & molecules in cancer 
is limited but growing, allowing therapeutic intervention


