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Evolution of Inmunotherapy
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1890
YES

1900-1950
NO
Difficult 1o reproduce
tumor regression with
Coley toxin and transplantable
tumors
BUT
Paul Enhrlich (1909) suggested that

1950 1970-85

NO NO 2000 to the present
William Coley toxin Burnet's acquired immunclogical Hard to believe that immune system YES
induces tumor regression tolerance theory, experimentally evolved to combat tumors; Several immunoctherapy strategies;
in some patients verified by Medawar, suggests that Thymic selection deletes all Tumor microenvironment studies;
tumeor cells are self and they are not auto-reactive T cells: Neocantigens;

rejected Anti-tumor immune response are
artefactual as they are directed against
endogenous viruses in tumors.
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Lioyd J. Old Evidence that animals can be  aAuto-reactive T cells can escape from Dendritic cells can present TAA to
“Father of Modern Tumor immunized against syngeneic thymic depletion; adaplive
Immunology™ transplantable tumor; Many TAA identified immune system;
showed that BCG could  Tumor surveillance proposed BUT Many immunodeficient mice have
confer protection against by Burnet, a modified version Tumor cells lack co-stimulatory a
tumors and prolong of Thomas views; molecules high tumor incidence (RAG™,

immune system may control cancer Survival in experimental Search for tumor associated STAT"
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Friedrich Fehleisen ~ Wilhelm Busch William Coley James Allison and Tasuku Honjo 3

mouse models, antigens (TAA) and perforin *);
Study emergence of the innate
immune system
as an important mediator of
antitumor
immunity
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How does Immunotherapy Work?e

IMMUNOTHERAPY VS, CHEMOTHERAPY

CANCER IMMUNOTHERAPIES

‘ | CANCEROUS
CELL

TRADITIONAL TREATMENTS

UNLEASHES
the patient’s

own immune
system
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SIDE EFFECTS POST-TREATMENT SIDE EFFECTS POST-TREATMENT
PROTECTION PROTECTION
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Hallmarks of Cancer

Sustaining Evading
proliferative growth
signaling suppressors

Deregulating
cellular

Avoiding
immune

energetics destruction
An Emerging Hallmark: Evading Resisting ety Enabling
. ce b replicative
Immune Destruction death ; : immortality
Genome i Tumor-
instability and promoting
mutation inflammation
Inducing Activating
angiogenesis invasion and
metastasis
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Trafficking of
T cells to tumors

Priming and activation
(APCs & T calis
'®

(5 Infiltration of T cells
2 into tumors
(CTLs, endothelial cells)

Cancer antigen r2\
presentation &/
(dendritic cells/ APCs) N
1\6) Recognition of
cancer cells by T cells
(CTLs, cancer cells)

.\» - /7\
Release of O) &/

cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells)
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Types of Immunotherapy

* Non Specific Immune Stimulation
« T Cell Transfer Therapy
* Immune Checkpoint Inhibition
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Non Specific Immune Stimulation

A i B

Biomarker of
Cancer Behavior

Cancer Pathogenesis
& Progression

o Treatment
Implications
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T Cell Transfer Therapy

Remove blood from

patient to get T cells
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Immune Checkpoint Inhibition

PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death

PD-L1

Anti-PD-L1

=y NS
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Immune Checkpoint Inhibition

CTLA-4/B7 binding inhibits
T cell activation

Antigen-presenting
cell

B7-1/B7-2

Inactlve T ceII

Tumor cell
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Blocking CTLA-4 allows
T cell killing of tumor cell

/| —Anti-CTLA-4
antibody

CTLA-4

Active T cell

Tumor cell
death
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Biomarkers

Tumour cell

_©

PD-L1

T cell

Tumor
mutational
burden

Gut
microbiome

Potential biomarkers of
cancer immunotherapy

Specific mmunogenic

Microsatellite
instability
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Currently Approved Immunotherapies

me

Nivolumab
(Opdivo®)’

Pembrolizumab
(Keytruda®)?

Ipilimumab
(Yervoy®)®

Atezolizumab
(Tecentrig®)*

Avelumab

(Bavencio®)s

Durvalumab
(Imfinzi®)®
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Company

Bristol-Myers
Squibb

Merck (MSD)

Bristol-Myers
Squibb

Roche Genentech

Merck Serono
Pfizer

AstraZeneca

PD-1

CTLA-4

PD-L1

PD-L1

PD-L1

ndications

1L Inoperable or Metastatic Melanoma
2L Metastatic Non-Small Cell Lung Cancer

2L Advanced Renal Gell Garcinoma

4L Classical Hodgkin Lymphoma

2L Recurrent or Metastatic Head and Neck Squamous Cell Carcinoma
1L/2L Locally Advanced or Metastatic Urothelial Carcinoma

Microsatellite Instability-High (MSI-H) or Mismatch-Repair Deficient (dMMR)
Metastatic Colorectal Gancer

1L Inoperable or Metastatic Melanoma

2L Metastatic Non-Small Cell Lung Cancer with PD-L1 Expression

1L Metastatic Non-Squamous Non-Small Cell Lung Cancer

1L Metastatic Non-Small Cell Lung Cancer with high PD-L1 Expression

2L Recurrent or Metastatic Head and Neck Squamous Cell Carcinoma

4L Refractory Glassical Hodgkin Lymphoma

1L/2L Locally Advanced or Metastatic Urothelial Carcinoma

Microsatellite Instability-High (MSI-H) or Mismatch-Repair Deficient (dMMR)
Cancers

1L Inoperable or Metastatic Melanoma
Adjuvant Treatment of Stage llla Melanoma

1L/2L Locally Advanced or Metastatic Urothelial Garcinoma

2/L Metastatic Non-Small Cell Lung Cancer

1L Metastatic Merkel Cell Carcinoma (MCC)
1L/2L Locally Advanced or Metastatic Urothelial Carcinoma

1L/2L Locally Advanced or Metastatic Urothelial Garcinoma

Detal

Single Agent for BRAF-WT and BRAF-MU or in Combination with Yervoy®
Failure on Platinum-Doublet Chemotherapy

Failure on Targeted Agent (if Applicable)

After Prior Treatment with Anti-Angiogenic Treatment

After Prior Auto-HSCT and Brentuximab Vendotin Treatment
Disease progression on or after Platinum-Based Chemotherapy
Failure on Prior Platinum-Based Chemotherapy

PD<12 Months after (Neo)Adjuvant Platinum-Based Chemotherapy
Adult and Paediatric Patients (=12 years)

PD following FOLFOXIRI

Single Agent

Failure on Platinum-Doublet Chemotherapy

Failure on Targeted Agent (if Applicable)

Tumour Proportion Score (TPS) =1%

In combination with Carboplatin and Pemetrexed

Regardless of Tumour Proportion Score (TPS)

No Prior Systemic Treatments

No Known Tumour-Driver Mutations

Tumour Proportion Score (TPS) =50%

Disease Progression on or after Platinum-Based Chemotherapy

Adult and Paediatric Patients
Disease Relapse after 3 Prior Treatments

Ineligible for Cisplatin-based Chemotherapy

Failure on Prior Platinum-Based Chemotherapy

PD<12 Months after (Neo)Adjuvant Platinum-Based Chemotherapy
Adult and Paediatric Patients

Solid Tumours Progressed Following Prior Treatment and Without
Satisfactory Alternative Treatment Options

Colorectal Cancer PD following FOLFOXIRI

Limitation of Use: Safety and Effectiveness of Pembrolizumab not
Established in Paediatric Patients with MSI-H Central Nervous Svstem
(CNS) Cancers

Adult and Paediatric Patients (=12 years)

Single Agent or in Combination with Opdivo® (see Opdivo® USPI)

At Least One Metastasis >1 mm. no In-Transit Metastasis
Undergone Complete Resection, Including Total Lymphadenectomy
Ineligible for Cisplatin-based Chemotherapy

Failure on Prior Platinum-Based Chemotherapy

PD<12 Months after (Neo)Adjuvant Platinum-based Chemotherapy
Failure on Platinum-Doublet Chemotherapy

Failure on Targeted Agent (if Applicable)

Adult and Pediatric Patients (=12 years)

Failure on Prior Platinum-Based Chemotherapy

PD<12 Months after (Neo)Adjuvant Platinum-based Chemotherapy
Failure on Prior Platinum-Based Chemotherapy

PD<12 Months after (Neo)Adjuvant Platinum-based Chemotherapy
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Cancer types in which Immunotherapy is Currently Used Commonly

Melanoma

Lung Cancer

Renal Cell Cancer

Bladder Cancer

Colorectal Cancer

Head & Neck Cancer

-
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Future Uses

Breast Cancer
Gynaecological Cancers

First-line settings
Adjuvant Settings
Neo-adjuvant settings

Combination with Chemotherapy

-
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Toxicities associated with Immunotherapy

Immune-Related Adverse Events (irAEs)

47-68%
Skin Rash, vitiligo, pruritus (0-4%) 2-3 weeks
. . 31-46%
Gastrointestinal (Gl) Diarrhea, colitis (8-23%) 6-7 weeks
Elevated enzymes, bilirubin, 3-9%
Liver hepatitis (3-7%) 6-7 weeks
Hypophysitis, 4-6%
Endocrine hypethyrokilsm (1-5%) After 9 weeks
17 & Beacon Hospital
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Summary

Immunotherapy is here to stay.

Generally well tolerated by patients of all ages.
We need to monitor for immune mediated side effects.

It will become more commonly used in various cancer types.

It will be used in combination with Immunotherapy in the future.
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