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Nearly 1 in 2 Canadians
will be diagnosed with cancer

cancer.ca/statistics

© Canadian Cancer Society 2017



Two- Hit Theory of Cancer Causation

Normal cells typically have two undamaged chromosomes; one inherited from our mother and the other from our father.
Each chromosome contains thousands of genes some of which are responsible for controlling cancer.
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Lynch syndrome a defect in repair of
mismatches
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MSI-H cancers- most common cases in LS

Colon Cancer

Endometrial
Cancer

Urothelial
cancer

(A) CRC Proportion of MSI cancers
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Others? - Role of NGS In oncology
Memorial Sloan Kettering experience
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Germline status
® No MMR mutation
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>15,000 tumour samples; >50 types
NGS-panel testing
MSI-sensor: MSS, MSI-I, MSI-H

2.2% - MSI-H (n=326)
Highest in small bowel, CRC, endometrial

103 patients with Lynch
36% had MSS tumours

Lathman JCO 2019



Pearls

 MSI-H cancers are unique because of the failure
of the specific mismatch repair pathway

* Lynch syndrome is a smaller portion of all MSI-H
cancers

* Not all cancers in setting of known Lynch
Syndrome are MSI-H
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Prognosis and Early stage disease

 Colon Cancer - MSI-H tumour %
— Stage Il 22%
- The stages of
— Stage Il 129% o : _ colon cancer
— Stage IV 3-5% /‘{ J oh

Less likely to metastasize or spread



In many tumour types MMRd/MSI-H is
a marker of good outcome

Credit: Simon Bradbrook/Springer Nature Limited
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Otto Nature Reviews Immunology 2018




The stage of the cancer can influence
treatment decisions- do we need




MSI-H tumours have a better prognosis in early stage
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Fig 1. (A) Disease-free survival (DFS) in untreated patients by DNA mismatch repair (MMR) status. (B) DFS in treated patients by MMR. dMMR, defective DNA
mismatch repair; pMMR, proficient DNA mismatch repair.

Sargent et al JCO 2010




MSI-H tumours in stage |l may not benefit from any
additional chemo
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Fig 2. (A) Disease-free survival (DFS) in patients with stage 11 disease and defective DNA mismatch repair (AIMMR) by treatment status. (B) DFS in patients with stage
111 disease and dAMMR by treatment status. (C) DFS in patients with stage 11 disease and proficient MMR (pMMR) by treatment status. (D) DFS in patients with stage II1
disease and pMMR by treatment

Sargent et al JCO 2010




Gastric Cancer - Early stage

e 8-10% stomach cancers are MSI-H-better
Prognosis
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FIG 2. Kaplan-Meier curves of (A) disease-free survival and (B) overall survival according to microsatellite-instability (MSI) status (microsatellite stable [MSS)/

MSl-low v MSI-high).

Pietrantonio et al
JCO 2019
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Pearls

* Lynch syndrome cancer such as colon cancer
have a better prognosis than microsatellite
stable cancers that are removed by surgery

* |In certain stages additional chemotherapy
may cause more harm
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cancers- will chemothera

Immunotherapy could revolutionise care
for cancer patients. So is this the end of

C 0 CTrdpyV d WC %

Cut, burn, poison, aka surgery, radiation and chemotherapy, were the
options for cancer sufferers. But one man had other ideas. James Allison
pursued his belief in immunotherapy for years when the medical world
was doubtful. No longer. Last month he won the Nobel prize for medicine
(with help from his brilliant colleagues and brainy wife). Now his
research is changing everything we know about treating cancer

py go~



What is immunotherapy and why in LS

Tumor cell

- Lymphocyte

PD-L1 -

Mutations

Immune checkpoint inhibitors



Immunotherapy in Lynch Syndrome

FDA grants accelerated approval to
pembrolizumab for first tissue/site agnostic
indication

f Share in Linkedin | %% Email | &= Print

Listen to the FDA D.I.S.C.O. podcast about this approval

On May 23, 2017, the U.S. Food and Drug Administration granted accelerated approval to
pembrolizumab (KEYTRUDA, Merck & Co.) for adult and pediatric patients with
unresectable or metastatic, microsatellite instability-high (MSI-H) or mismatch repair
deficient (AMMR) solid tumors that have progressed following prior treatment and who
have no satisfactory alternative treatment options or with MSI-H or dMMR colorectal
cancer that has progressed following treatment with a fluoropyrimidine, oxaliplatin, and

irinotecan.



A Biochemical Response

Change in Tumor Marker Level
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Fig. 1 Patient survival and clinical response to pembrolizumab across 12 different tumor types with
mismatch repair deficiency.
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FDA approved Drugs

 Pembrolizumab- regardless of tumour type- Keynote
trials (23 May 2017)

* Nivolumab in colorectal cancer after first therapy not
worked - Checkmate 142 (July 315t 2017)

* Nivolumab/Ipilimumab in colorectal cancer after first
therapy had not worked- Checkmate-142 (10t July
2018)



Should Immunotherapy be used as fist
treatment

» 2-arm, randomized, open-label, multisite, phase lll trial

Protocol-specified
follow-up

Investigator’s choice from one [y} Optional:
of the following=: pembrolizumab PD Protocol-specified

- mFOLFOX6 200 mg follow-up
IV Q3W

KEYNOTE-177

Pembrolizumab 200 mg IV PD

Study Population Q3w
- Treatment naive

+ ECOG PS 0-1

- Stage IV CRC

+ MMR-deficient or MSI-H

= No active brain metastases

Randomization 1:1

- MFOLFOX6 + bevacizumab

» mFOLFOX6 + cetuximab

= FOLFIRI

- FOLFIRI + bevacizumab Protocol-specified

- FOLFIRI + cetuximab follow-up

CRC, colorectal cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; FOLFIRI, leucovorin + irinotecan + 5-
fluorouracil; IV, intravenously; mFOLFOX6, modified oxaliplatin + leucovorin + 5-fluorouracil; MMR, mismatch repair; MSI-H, microsatellite
instability-high; PD, disease progression; Q3W, every 3 weeks; 2Choice must be determined before randomization.

Diaz Jr LA, et al. J Clin Oncol. 2016;34(Suppl 4S): Abstract TPS789.



Immunotherapy may become new first line EHEOER@E
treatment in some metastatic colorectal
cancers [ESMO 2018 Press Release]

Date: 22 Oct 2018
Topic: Gastrointestinal cancers

Munich, Germany, 22 October 2018 — Immunotherapy with nivolumab and low-dose ipilimumab could
become a new first line treatment in patients with some metastatic colorectal cancers following late-
breaking results from the CheckMate-142 trial reported at the ESMO 2018 Congress in Munich. (1) The
drug combination shrank tumours and had beneficial effects on survival in patients with microsatellite in-
stabiliy (MSI)-high metastatic colorectal cancer.



Brain inflammation
(encephalitis)
Fever; confusion; changes
in mood or behavior; neck
stiffness; seizures; extreme
sensitivity to light.

Hormone gland
problems (especially the
thyroid, pituitary, adrenal

glands, pancreas)
Persistent or unusual headaches;
extreme tiredness; weight loss or
gain; rapid heartbeat; increased
sweating; hair loss; constipation;
dizziness or fainting.

Kidney problems

Decrease in the amount of urine;
blood in the urine.

Skin problems

Rashes; itching; blistering;
painful sores or ulcers.

Joint or muscle
problems
Severe or persistent muscle
or joint pain; severs muscle
weakness.

Immunotherapy side effects

Contact your health care professional right away if you think you may be experiencing . . .

Eye problems
Blurry or double vision or
other vision problems; eye
pain or redness.

Lung problems
(pneumonitis)
New or worsening cough;
shortness of breath.

Liver problems
(hepatitis)
Yellowing of the skin or the
whites of the eyes; severe
nausea or vomiting; pain on the
right side of the stomach area;
dark urine; bleeding or bruising
more easily than normal.

Intestinal problems
(colitis)

Diarrhea or more bowel
movements than usual; stools that
have blood or are dark, tarry, or
sticky; severe stomach-area pain.

Nerve problems
Numbness or tingling in hands
or feet; unusual weakness in
legs, arms, or face.

© National Comprehensive Cancer Network® (NCCN®) 2019. All Rights Reserved.




Where are we in Canada?

Access can be challenging

Relying currently on clinical
trials (many)

Private Health Insurance

No compassionate access
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 MMR-d/MSI-H first marker to allow drug
approval regardless of where tumour is

 Immunotherapy is not yet freely accessible in
Canada, but many trials available, insurance

companies



The future




The future

* Late Stage

— Immunotherapy will become standard of care
— Optimal duration of immunotherapy
— Resistance and sequence of drugs

e Early Stage
— Immunotherapy used before or after surgery

* Prevention/Early Detection
— Can we create a vaccine
— Blood markers



