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Burden of Disease

All ages;Both sexesCanad:

L eading causes afeath 2012 2013 2014 201t 201€
: Rank 1 1 1 1 1
Malignantneoplasms
# of deaths 74,361 75,112 77,05¢ 77,054 79,084
Rank
Diabetesmellitus 6 - 0 ! k&
# of deaths 6,993 7,04E 7,071 7,172 6,838
Rank
Alzheimer'sdisease ! : 8 8 !
# of deaths 6,293 6,34E 6,41C 6,587 6,521
_ Rank 2 2 2 2 2
Diseases oheart
# of deaths 48,681 49,891 51,014 51,534 51,39¢€
_ Rank 3 3 3 3 3
Cerebrovasculadiseases
# of deaths 13,174 13,40C 13,57% 13,79t 13,551
_ Rank 8 7 7 6 8
Influenza andoneumonia
# of deaths 5,694 6,551 6,597 7,63C 6,235
: : . Rank 5 4 4 4 5
Chronic lower respiratoryiseases
# of deaths 11,13C 11,97¢ 11,87¢ 12,57¢ 12,29:
Rank
Chronic liver disease ancirrhosis & & = L L0
# of deaths 2,882 2,961 3,12€ 3,17¢€ 3,38t
Nephritis, nephrotic syndrome and Rank 10 10 11 11 11
nephrosis # of deaths 3,327 2,978 3,09¢ 3,12¢ 3,054
Rank 4 5 5 5 4

Accidents (unintentional injurie}

# of deaths 11,29C 11,45Z 11,724 11,83¢ 12,524
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Burden of Disease

An estimated

206,200

Canadians will be diagnosed with some form of cancer in 2017.

80,800

will die.

Source: Canadian Cancer Society
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Burden of Disease

One Iin two Canadians

expected to be diagnosed with cancer




Global Burden of Disease

Incidence, males

Prostate {105) Lung {37}
Liver {13) Coloractum {10} -

Lip, oral cavity (5) Stomach (5)
Kaposi sarcoma (5) Mon-Hodgkin [ymohama {3}
Leukaemia {1} Esophagus (1)
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GlobalBurden of Disease

Incidence, females
Breast (154}
Cervix uteri (28)
Liver (1)
Lung (1)
Thyraid (1}

I Nodata  [_| Mot applicable

The boundaries and names shown and the designations used on this map do not imply the expressian of any opinien whatscever [ata source: Globocan 2018 L --i'i|.; Wnﬂd I-leallh
on the: part of the World Health Crganization conceming the legal status of any country, territory, city or area or of its authorities, Maﬁdpmm::tlm: IARC ok, Organizatiun
or conceming the delimitation of its fronfiers or boundanes. Dofted and dashed Ines on maps represent approximate border lines Waorld Health Organization S aail

far which thers may not yet be full agreement, B WHO 2018, All ights reserved
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Asian Immigrants in the United States,

by Region of Birth, 1962014
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Migration Policy Institute; Jan 6, 2016
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Eastern Asia
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South Eastern Asia
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Top Metropolitan Destinations for Asian

Immigrants In the United State200913
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Hallmarks of Cancer

Self-sufficiency in
growth signals

Evading Insensitivity to
apoptosis anti-growth signals

Sustained Tissue invasion
angiogenesis & metastasis
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Hallmarks of Cancer

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability Tumor-promoting
and mutation Inflammation

Enabling Characteristics

adiation Oncology Hanahan & WeinbergCell144:646; 2011 @ u H N Nargare
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Hallmarks of Cancer

EGFR Cyclin-dependent
inhibitors kinase inhibitors

N v

. : Sustaining Evading —
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling suppressors anti-CTLA4 mAb

Proapoptotic Res‘sﬁing E”Ijab"’,‘g Telomerase
BH3 mimetics e Topticave Inhibitors
death immortality
Genome Tumor-
instability & _ promoting
mutation inflammation
PARP Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs
metastasis

A a

Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met
Princess

e
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Management
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Cancer Journey

" PREVENTION & ASSESSMENTE& MANAGEMENT & SUPPORT & .
SCREENING DIAGNOSIS TREATMENT OLLOW-UP
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Pathology

Microscopy:
1. Pleomorphic cells |4¥
2. Single layer glands

3. No secretions. k
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LIVER METS

4" XN

Lung cancer, small cell. Contrast-enhanced CT scan of the abdomen. Axial section
through the liver shows multiple hypo attenuating areas in the liver. Poorly defined
margins, attenuation greater than that of water, and scattered distribution in a
patient with known lung cancer is most consistent with metastatic disease.
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Bone Scans
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MRI Scans
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Cancer Staging

Colon Cancer

Survival rates

Stage 4

00—
| | | | | |
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Time in months
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Management & Treatment
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5-year Net Survival

5yr 64%

5yr 95%

5yr 87%

Syri17%
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10000 20000

m Mortality Incidence

Canadian Cancer Statistics 2017

30000

Colorectal
Prostate
Breast
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Cancer Distribution

CENTRAL NERVOUS SYSTEM,
BRAIN, EYE

LUNG

HEPATOBILIARY
Including: pancreas
liver, biliary

GASTROINTESTINAL

Including: colon, rectal, anal
stomach, intestinal, esophageal

SARCOMA

Including: soft tissue,

osteosarcoma
SKIN CANCER,
MELANOMA

adiation Oncology
NIVERSITY OF TORONTO

HEAD & NECK
Including: mouth, throat,
tongue, nasal

BLOOD

Including: leukemia, lymphoma,
Hodgkin's and non-Hodgkin
lyumphoma, multiple myeloma

GENITOURINARY

Including: bladder, kidney
é prostate, testicular

GYNECOLOGIC
Including: uterine, cervical,
ovarian, vaginal, vulvar
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1. Breast Cancer
2.
3.
4.
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Epidemiology

wMost common cancer invomen
(including Chinese women)

wEstimated 26,50Mhew breast
cancers in 2018

: Canadian Cancer Statistics 2018 Prin
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Incidence In Ontario

Close to 1.1B residents in Ontario

C  Age standardized incidence rates per 1000 for females with breast cancer, 2004-2014

US, NZ and Australia 1.30

Sub-Saharan Africa 1.14
South Asia 1.00
Middle East and North Africa 1.49
Latin America and the Caribbean 1.09
Europe and Central Asia 1.35

East Asia and Pacific 1.07

Long-term resident 1.61

0.00 020 040 060 080 1.00 120 140 160 1.80
Age standardized incidence rate

adiation Oncology Shuldineret al; BMC Cancer 1837, 2018 @UHNEE?;S?L
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w>80are diagnosedt an early
stage (stage | or)l

wLikelyattributed to early detection
through screening programs

w<Fare diagnosed at stage IV
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w Surgery

w Systemic chemotherapy, endocrine therapy,
targeted therapy (antHER?2)

w Radiotherapy(RT)

Early-stage
(Low-risk) Surgery

Surgery Chemo

High-risk Surgery
Locally advanced




Surgery
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A Breast conserving therapy
ANot new!
A Sentinel node biopsy

AScreen out those who do not need an
axillary dissection

ANeoadjuvantchemotherapy (NAC)
ATo shrinkun-resectablelocal disease
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Sentinellymph nodebiopsy

Sentinel lymph node biopsy A « A
——— @ feYLKS

; Radioactive tracer, colored dye, A Falsen eg atlve

O : - Sentinel ° - :
- - ~_or both are injected into breast
s Sinph nodes tissue surrounding a tumor. rate 5' 10%

:@The injected material migrates A .
& to nearby draining lymph nodes. N eg atlve

)
Lymphatic L . .
entinel lymph nodes are
identified by the radioactive p red | Ctlve Val ue
tracer, colored dye, or both 0
and are examined for evidence 96 /0
of cancer.

- Complete axillary lymph node dissection
If cancer is found in the sentinel nodes,
complete axillary dissection is performed
with removal of regional lymph nodes
from the armpit.

adiation Oncology Princess
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Advances In Chemotherapy
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Chemo
(NAC)

Surgery RT

w Equivalent to postoperative chemotherapy

w Advantages:
¢ Assessment oin vivotumor response
¢ Earlier identification of resistant disease
¢ Down-staging

w Patients who achieve pathologic complete
response have significantly superior outcomes

3 Radiation Oncology f“ Efai’rmsit
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Chemotx& NACvs. Race

Table 3. Associations Among Race, Receipt of any Chemotherapy, Receipt of Neoadjuvant Chemotherapy, and Achievement of pCR

Receipt and Timing of Nor-Hispanic Non-Hispanic Non-Hispanic

Chemotherapy and pCR White Black Asian/Pacific |slander Hispanic
Received any chemotherapy

Unadjusted OR (95% Cl) Reference 1.90 (1.86 to 1.95) L1.48 (1.42 t0 1.55) | 1.69 (1.63 10 1.74)

Adjusted OR (95% CI)* Reference 1.05(1.02 t0 1.08) 0.92 (0.87 t0 0.97) 0.98 (0.94 to 1.02)

Adjusted OR (95% CI)t Reference 1.04 (1.00 t0 1.07) 1.01(0.96 to 1.07) 1.02 (0.98 t0 1.07)
Received neoadjuvant

Unadjusted OR (95% Cl) Reference 147 (1.42 10 1.53) 1.21 (1.13 10 1.30) 1.58 (1.50 t0 1.66)

Adjusted OR (95% CI)* Reference 1.12(1.07 10 1.17) 1.08(1.001t01.18) 1.25(1.17 10 1.32)

Adjusted OR (95% CI)t Reference 1.12 (1.07 t0 1.17) 1.00 (0.92 to 1.09) 1.20 (1.13 10 1.28)
pCR

Unadjusted OR (95% CI) Reference 0.94 (0.86 to 1.02) 1.02 (0.87 0 1.19) 1.03 (0.92 to 1.15)

Adjusted OR (95% CI)* Reference 0.84 (0.76 t0 0.91) 0.91 (0.77 to 1.08) 0.98 (0.87 t0 1.10)

Adjusted OR (95% CI)t Reference 0.84 (0.77 t0 0.93) 0.91 (0.77 t0 1.08) 1.00 (0.88 t0 1.14)

adiation Oncology
NIVERSITY OF TORONTO
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16 Cancer and 5 Reference Genes From 3 Studies

PROLIFERATION
Ki-67
STK15
Survivin
Cyclin B1
MYBL2

(0] 30 {e]c]3\] RS=  +0.47 x HER2 Group Score
ER - 0.34 x ER Group Score
PR +1.04 x Proliferation Group Score
Bcl2 +0.10 x Invasion Group Score
SCUBE2 +0.05 x CD68
- 0.08 x GSTM1

GSTMA1 m - 0.07 x BAG1
INVASION
Stromelysin 3 CDé8

Cathepsin L2

Category RS (0 -100)

REFERENCE Low risk RS <18

Beta-actin

HER2 GAPDH Int risk RS 18 - 30
RPLPO

GRB7 GUS High risk RS > 31

HERZ2 TFRC

&
Paik et al. N Engl J Med. 2004;351:2817-2826 RS, Recurrence Score® result



OncotypeDx

Oncotype Dx Recurrence Score

PN
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Adjuvant Chemotherapy Guided b®ncotypeDx

= = = Endocrine therapy Chemoendacrine therapy

A Invasive Disease—free Survival . (k) E R/ P R ~+ H e r'2 n O d e
0_9-\“\_ .
negative

w RS 13125

0.6+
| Hazard ratio for invasive-disease recurrence, second primary cancer,

w Randomized to

O-G 1 | I 1 I I T I |
0 12 24 3 48 60 72 34 96 108

chemoendocrinevs.

Chemoendocrine therapy 3312 3204 3104 2993 2849 2645 2335 1781 1130 523

-
Endocrine therapy 3355 3293 3194 3081 2953 2741 2431 1859 1197 537 e n d OC rI n e th e rapy

B Freedom from Recurrence at a Distant Site

o
T

Probability of Invasive
Disease—free Survival
o
v
|

°© o
T T

0
s alone
£ :a: 0.8
E E 0.7 L] n
I o w No difference in DFS
BE
g Y 0.4
-% % 0.3 Hazard ratio for recurrence at a distant site, 1.10 (95% Cl, 0.85-1.41) O r O S
& & 027 P=048
0.1+
0.0 T T T T T T T T

0 12 24 3 48 60 72 8 9 108 Sparano et al, NEJM 379:111. 2018

Months

MNo. at Risk
Chemoendocrine therapy 3312 3215 3142 3059 2935 2734 2432 1866 1197 554 \) Princess
Endacrine therapy 3399 3318 3239 3147 3033 2833 2537 1947 1267 581 Margaret

Cancer Centre




Radiotherapy

- Princess
iy Radiation Oncology f ‘) H N Margaret
& ie»j UNIVERSITY OF TORONTO b Cancer Centre




Active Breathing Control Technique Minimize

Mouth piece

Green button

Here is an image of the ABC device and its parts: nose clip, mouth piece, tubing,
green button
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Technigue to minimize cardiac toxicity

- Free- | g
2 breathing .:: -
C. | 03!
a 150+
5
]
s
g 100+
-]
v
3
LI
s
:
§ Active
2 so- Breathing
g Ip:'l:cr)e;: per gray, 7.49% (95% Cl, 2.5-14.5) CO n t ro |
-100 T T T

I I I I I 1 |
0 2 4 6 & 10 12 14 16 18 20
Mean Dose of Radiation to Heart (Gy)

|IJROBP 82&]7):3%, 2012
NEJM 368:9/398, 2013

e
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QuickStartProgram at Princess Margaret

(=]

—
Automated Breast
Planning

i

Plan 1st RT

Image Target QA
Approval Treatment

SV Sl Import Definition

Planning
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AgeStandardized Mortality Rates

FIGURE 2.5 Age-standardized mortality rates (ASMR) for selected* cancers, females, Canada, 1988-2017

ASMR (per 100,000)
50 - 50

F-—-,q
- °
- < Females
w
LY
10T p= S 0 (R = = Lung and bronchus
d .
-— \ Pr,ulected * Colorectal
304 30
—
0 e ‘ 20
104-- 10
[} | | | | | | | | | | | | | | | U

T
2017
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1. Overall incidence of breast cancer is increasing.

2. Slight protection in incidence amongst recent
Immigrants from Asia, but declines over time

3. Overall outcome is improving significantly.

4. No obvious differences in tumour biology
amongst the Chinese population.
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2. Lung Cancer
3.
4.
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Lung Canceg more than just one disease

Squamus arcmoma
CK5/6, p63/p40+

'Adenocarcinoma:
CK7, TTF-1, Napsin A+

13%

w Adenocarcinoma w Small Cell . Squamous w Other

(& —
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http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1

Lung Canceg more than just one disease

Adenocarcinoma
Squamous Cell Cancer

ALK

" HER2

" BRAF
B EGFRvII = PIK3CA
I PI3KCA W AKT1
B EGFR MAP2K1
B DDR2 I NRAS
W FGFR1 Amp W ROS1
B Unknown B RET

B EGFR

m KRAS

B Unknown



http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1
http://respiratory-research.com/content/6/1/1/figure/F1

Treatment Advances

A Screening
A NLST RCT low dose CT v CXR oyes 2
A 30pkyr smoking;55-75years, quit<=15/rs
A D 20% lung cancer mortality) 7% all cause

A Video AssistedrhoracoscopiSurgery
A Stereotactic Radiotherapy (SBRT)
A Adjuvant Chemotherapy

A € 5 year survival by 82%

w Targeted therapyc better quality, surviva.
w Immunotherapyc better quality, survival
w Supportive Care better quality, survival

NLST Research Team NEJM 2011; Winton et al. NEJM 2004; Mok et al. NEJM 2010;
% Brahmer et al NEJM 2015; Borghaei et al NEJM 2015; Temel et al. NEJM 2010
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Many patients may have a potentially targetable

alteration (up to 70%) with the hope of better outcome

264
361
313

233

255

200
I

146

123

109
I

80

61

64
I

40
44

45
|

25
27
23

i, Median survival 3.5 years

Driver with targeted therapy

Driver without targeted therap
Median survival 2.4 years
No driver mutation i MST 2.1y

o |
°
©
ALK 4.1% <
BRAF5.7% = [
D <
o o
ERBB2 6% ~
s 71— ™
— (®)
MET 5.6% o | — ©
< I
ROS1 1.5% o L

RET 2.4%

N=6832 adenocarcinoma cases
5.4% multiple mutations

adiation Oncology
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Accelerating Progress:

FDA approvals in advanced lung cancer

i ; ; R Docetaxel fitinipA
First-line (incl combination) 5002 - G(;(l)tggb
; Erlotinib Pemetrexed?
Ml Second-line and beyond Dolcgsta%xel — L o0

Bevacizumab¥ -
I Maintenance chemotherapy : — 2006 N'Vzo(')Li'gab
Paclitaxel
1998 Pemetrexedy broll l
[ Molecularly targeted agents Semcitabine ] 2008 Pemzjo'fS'i‘imaJ
1996 Pemetrexed?
2009 Crizotinib
i i 2016+++
Vlnggegllzlne = Erlotinib
Carboplatin* 2010 Atezgcl)i?émab
Cisplatin® 1989 Crizotinibs
1978 e e F ASERSEEREDE Pembrolizumab
..... 1L 2016++
: Nab-Paclitaxel
................... o ._.:10 12+ 1o ERGatbE
seereeeessssssnnnneeeeesssssssnnnnnereess Bberssnnnnnreeeessseslane ~8I 2017
......................................... i ~6 Erlotinib** :
" . Pembrolizumab
............................... ~2'4||Med'a”05m°”thf | e + Pem/Platinum
................................................... - L
1970 1980 1990 2000 2010 Afatinib**# :
Clinical 2013 Dabrefenib +
Trametinib@
I development Ceritinib$ 2017
of TKI begins 2014

.. Durvalumab
A 5
l%'{gb St 11l 2017

*Not approved in NSCLC, but commonly used; ARestricted to patients participating in a clinical trial or continuing to benefit from treatment already initiated;
YNon-squamous NSCLC only; SALK-positive NSCLC only; **EGFR exon 19 deletions or exon 21 (L858R) substitution mutations only;

#Afatinib is approved for the treatment of patients with activating EGFR mutations but only PFS data have been published (May 2014). Gefitinib** Nivolumab
U.S. Food and Drug Administration. Available at www.fda.gov. Accessed September 2014; European Medicines Agency. 2015 SCLC 2018
Available at http://www.ema.europa.eu. Osimertinib

Accessed September 2014; NCCN Guidelines. Non-small cell lung cancer. v3.2014. 2015+

+ EGFR T790M mutation only; ++ PDL-1 positive (; +++ ROS-1 positive only;@ BRAF V600E only


http://www.fda.gov/
http://www.ema.europa.eu/

Lung Canceg Never Smokers (LCNS)

Table 1: Demographic, clinical, and molecular baseline patient characteristics

Demographics
Ethnicity
Characteristic All patients Caucasian Asian Other
N=T12 N=327 N =300 N=285
(%) (%) (%) (%)

Age (years)

Median 62.2 63.3 61.6 57.3

Range 18-94 (30-94) (28-90) (18-89)
Gender

Male 201 (28) 89 (27) 77 (26) 35 (41)

Female | 511 (72) 238 (73) 223 (74) 50(59) |

adiation Oncology
NIVERSITY OF TORONTO
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EGFRRnutations In ~50% of never smokerg

A PIK3CA0.4%
BRAF 0.4%
ERBB2 1% SMAD4 0.4% [cTNNBL (N=1) - 0.2%
TP531.3% AKT1 (N=1) - 0.2%

KRAS 2.3% NRAS (N=1) - 0.2%

Mutation rate 74 %

Princess

adiacion Oncology  onto  KOrpanty et al; Oncotarget 9:22599, 2018 @ UHNMgt
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Differences with Ethnicity

E East Asian Other

BRAF 0.4% PIK3CA 0.4%
0, 0,
PIK3CA 0.4% BRAF 0.4% SMAD4 0.7%

ERBB2 0.7%
CTNNB1 (N=1) 0.4%
TE63 1 1% AKT1 (N=1) 0.4%
KRAS 4.3% — NRAS1 (N=1) 0.4%

ERBB2 1.3%
TPS31.7%

Radiation O 1 ) Princess
UNIVERSITY OF TORONTO Korpanty et al; Oncotarget 9:22599, 2018 @ UHNMargaret
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EGFR Mutations Response to EGFR TKI

2 TK
5 Domain
£9
Gég R lat
& egulatory
Extracellular (= LT Domain
Domain = ot
ST T [ = [ ° [2(z8 38 ¢
el s 2 ° S i o | =%
P-loop aC-helix A-loop
% _ =itz = —csana I = ==
gg 18 = fHE = eHE = SHE s El-
o
Tttt T Tttt Tf t T t
Deletiofis 46% Duplications/ L858R (39%)
Insertions (9%)
B. i
Igert:cis T790M
EGFR 7601 1 1| w @ w - + 5

(exon 20) NAA NN Y Y Y Y Y Y Y Y I Y Y Y Y Y Y Y Y YN Y Y Y
\NANNNNNNNNANANNANNNNANNNNNANNNNNS

R 2 0 s 06 CEDEDLOLOEBIDHRLOEDEOY Y

_
(exon 20) 770 AA 831

Insertions

A Mutations more common in
women, never smokers,
Asians, adenocarcinoma

A Thesepatients live longer and
do better on EGFR TKI
(replaced chemotherapy)

Inoue JCO 2006; Rosell NEJM 2009; Okamato, Sutani, Morikawa Proc ASCO 2006, Sequist Proc ASCO 2007

g Princess
gy Margaret
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EGFRmEpidermal growth
factor receptor mutation;
IC50 concentration of an
inhibitor where the response
(or binding) is reduced by
half; Wt-Wild type;

3
=
o
2>
e
=
o
(14

-
>

Afatinib

Adapted from Cross D, et al. Cancer Discovery 2014; 2014;4:1046i 106 Table S1; Li D et al. Oncogene 2008;27:4702i 4711; Ranson M et al. J Thorac Oncol 2013;8:(suppl 2 abstract;
Moyer JD et al Cancer Res. 1997;57;4838-48; Kancha RK et al. Clin Cancer Res. 2009;15;460-67

P 5 Image is used for educational purpose only. AstraZeneca is not responsible for data and copyrights. ) NESN
¥ Radiation Oncology \fneess
&%) UNIVERSITY OF TORONTO
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LCNS with Mutations Better Outcome

A,
100 Mut. pres vs. No mut., HR (95%Cl): 0.59(0.44 -0.8)
Mut. unk. vs. No mut., HR (95%CI): 1.62( 1.21-2.15)
p<0.0001
80—
£
"
3 60—
[
7
=
&
20—
=== Mutation present
—
“ No Mutation
0- = Mutatation Unknown
0 2 4 G 8 10 12 14 16 18 20
No. =t risk Time since diagnosis to death (years)
Mutston pregsnt 352 243 i3 51 ] 13 i L L) 3 1
Ko Mutstion 153 -1 Fl 1) W & 4 2 1 1 1
mutation Unk. 157 {4 L] k- | r 12 i1 4 4 2 2

% Radiation Oncolo Princess
X&) UNIVERSITY OF TORONTO Korpanty et al; Oncotarget 9:22599, 2018 ﬁ;)lllHNMgt
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EML4ALKFusion Oncogene is a Key Driver

INn 2-5%0f NSCLC

B Disease progression [ Stable disease [ Partial response [l Complete response

A Percent Change i Tumor Burden
60
| Side effects can include diarrhea,
P N - ] nausea, visual changes
Inversion ranslocati |

ALK — ALK fusion protein

Percent Change from Baseline
E &2 5 3 o 3 3

Partnergene Patient No.

l

Cellsurvival  Cell proliferation

A More common in
adenocarcinoma, Asians,
nonsmokers

A Patientsdo better on ALK
TKI thanchemotherapy

1.Soda M, et al. Nature 2007,448.561- 6

ALK: anaplastic lymphoma kinase; EML4. echinoderm microtubule-associated protein like 4 2. Kwak EL et al. N Engl J Med 2010,363.1693-1703

iy Radiation Oncology Princess
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Targeted therapyws. Chemotherapy (PROFILE 1014

10
A Progression-free Survival + Censored
—~
)
100+ Hazard ratio for progression 9\_, 801
3 or death in the crizotinib group, =
:ﬂ: 80— 0.45 (95% Cl, 0.35-0.60) >
% P<0.001 (two-sided stratified log-rank test) E 60
>
& 60- )
¢ T 40
T a0 o
2 Crizotinib g HR 0.76
o
go 20+ 20
a Chemotherapy
0 T T T T T T 1 0 T T T T T T T T T T T T T d
° 5 o 15200 25 3035 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Months No. at risk Months
No. at Risk = Crizotinib  172157144128111 98 89 79 65 51 36 20 8 1 O
Crizotinib 172 120 65 38 19 7 1 0 ~ Chemotherapy171 150131118100 89 82 73 63 46 31 21 11 1 O
Chemotherapy 171 105 36 12 2 1 0 0

KwakELet al. NEJM363:1693, 2010 .
&4 Radiation Oncolo (neess
X9 UNIVERSITY OF TORONTO @ u H N Cantr Centre




ALEXAlectinibvs. Crizotinib

P<0.001

1007 —— Alectinib (N=152)
— Crizotinib (N=151
80— Censored
— 34.8 months
9\1
L 607
©
E T T T T ———TT | T
7 ! b
(O] ! 1
x40 i :-[I—Oll—l-
o i i
20 i
+10.9 months :
©(9.1112.9) i
0 T T T T T —
Day 1 6 12 18 24 30 36

No. of patients at risk Time (months)

Alectinib 152 135 113 109 99 84 81 81 7 69 33 19 4
» . . .
@iy Radiation Oncology Peterset al; N Engld Med377:829, 2017 /) Margaret
& UNIVERSITY OF TORONTO - Caner Centre



Second Line Therapy for ALK+ Lung Cance

Third line
=) = mm)  (+beyond)
ALK TKI therapy

Crizotinib
Special access:

alectinib

Datafrom postCrizotinib * = FDA approved post crizotinib

i fgmgggc s S mistreo . ChristineLovly ASCO 2018
POrRIn AT ¢ rese

. P
% Radiation Oncology ﬁ\)UHNﬁgﬁgjﬁt
X UNIVERSITY OF TORONTO [\ Cancer Centre




Immuno-oncology:Blocking CTLA and PBL

Pathways with Monoclonal Antibodies

Priming Phase | Effector Phase
Tumour microenvironment

Periphery %i i o

T- cell activation
(cytokines, lysis, proliferation,
migration to tumour)

Anti-PD1

CTLAA pathway PD-1 pathway

|
CTLAd=cytotoxic flymphocyte antigemt; PD1=programmed cell death PDL1/2=PD ligand 1/2; TCR=T cell receptor.
Adapted from Wolchock 8t al. Oral presentation at ASCO 2013 (Abstract 9012).

adiation Oncology Princess
8a 88 M
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Immuno-oncology:Blocking CTLA and PBL

Pathways with Monoclonal Antibodies

Priming Phase l Effector Phase
Tumour microenvironment

Periphery %i i o

T- cell activation
(cytokines, lysis, proliferation,
migration to tumour)

CTLA4 pathway blockade

Ipilumumak Tremelimumab

PD-1 pathway blockade
Nivolumah Pembrolizumab
(MEDI0680, PDR001,-GT1)

L - Oncology CTLAd=cytotoxic ymphocyte antigert; PB1=programmed cell death 1; ﬁ \) u H N ﬁ;?gczii .

9 PDL1/2=PDigand 1/2; TCR=T cell receptor.
N IT F T NT
i LNIVERSLTY © ORONTO Adapted from Wolchock &t al. Oral presentation at ASCO 2013 (Abstract 9012).

Cancer Centre



Immuno-oncology:Blocking CTLA and PBL

Pathways with Monoclonal Antibodies

Priming Phase l Effector Phase
Tumour microenvironment

Periphery %i i o

T- cell activation
(cytokines, lysis, proliferation,
migration to tumour)

CTLA4 pathway blockade

Ipilumumak Tremelimumab

PD-1 pathway blockade
AtezolizumabDurvalumabAvelumab
(AMP224c FcRPDL?2)

Lilien Dinsals CTLAd=cytotoxic flymphocyte antigem; PD1=programmed cell death 1; Princess
adia 24 PDL1/2=PDigand 1/2; TCR=T cell receptor. ﬁ ‘) Margaret

%) UNIVERSITY OF TORONTO

Cancer Centre

Adapted from Wolchock 8t al. Oral presentation at ASCO 2013 (Abstract 9012).



KEYNOTH24 Study Design (NCT02142738

Key Eligibility Criteria

Antreated stage IV NSCLC Pembrolizumab

FPD-L1 TPS O50% 200 mg IV Q3W
CAYCES))

AECOG PS 0-1

Ao activating EGFR mutation or
ALK translocation
Mo untreated brain metastases
Ao active autoimmune disease
requiring systemic therapy
Platinum-Doublet

Bstratification: ECOG 0 or 1, Chemotherapy*
pathology squamous or non, (4-6 cycles)
country East Asia or other

Pembrolizumab
200 mg Q3W

for 2 years

Pemetrexed maintenance in nesguamous allowed

Key End Points

Primary: PFS (RECIST v1.1 per blinded, independent central review)
Secondary: OS, ORR, safety
Exploratory: DOR

* Nonsq uamous, pemetl’exedor paCIitaerpIatinum aTo be eligible for crossover, progressive disease (PD) had to be confirmed by
. . . . blinded, ind d | radiol i d all saf iteria had to b .
% Squamous; paCIItaxel or gemCItablne/pIatlnum inded, independent central radiology review and all safety criteria had to be met

3 Radiation Oncology ﬁimess
' argaret
',‘}"4 UNIVERSITY OF TORONTO Cancer Centre




Keynote 024Pembrolizumalmproves overallsurvival

15t line in PDLB50%vs. Platinum Doublet

Data cut-off: May 9, 2016. Events, Median, HR P
n mo (95% CI)
100 | Pembro 44 NR 0.60
90  50% Chemo 64 NR 041089 O
\ ' 70%
80 | 54% RR 45% v 28%
70-
S 60
o« 50
O 0. : :
0 DMC recommended stopping the trial because of 50% crossover tc
' superior efficacy observed with pembrolizumab PD1 inhibitor
20 ;
|
10+ :
|
O'r- T T T |= 1 I 1
0 3 6 9 12 15 18 21
No. at risk Tlme, monthS
154 136 121 82 39 11 2 0
151 123 106 64 34 7 0

@®

iy Radiation Oncology

&) UNIVERSITY OF TORONTO Recket al; N EnglJ Med375:1823, 2016

1
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Advanced NorSmall Cell Lung Cancér

1Lpem platinum
doublet +/-
pembrolizumab*
- .

pem, pemetrexed; TKI, tyrosine kinase inhibitors; TPS, tumor proportion score;*

adiation Oncology pemetrexed/carboplatin + pembrolizumab approved in US ﬁ‘» if;?g:fset
s

&% UNIVERSITY OF TORONTO
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PACIFIC: Pha8e Randomized, Doubtblind, Placebe

controlled, Multi -center, International Stud

A Patients with unresectable, Primary

Stage Il NSCLC without Durvalumab endpoints
disease progression following 10 mg/kg q2w for A PFS by BICR

definitive platinum-based up to 12 months using RECIST
cCRT(O2 <cycl es N=476 vl.1A

A 18 years or older 1i 42 days A OS
A WHO PS score O or 1 Eg;tT' o
A Archived tumor tissue 2:1randomization,
obtained before cCRT (if stratified l?_y 298, S and Key secondary
available) provided for PD-L1 smo lll":%lésmry endpoints
testing* A ORR by BICR
A DoR by BICR
All-comers population Placebo A TTDM by BICR
(i.e. patients enrolled 10 mg/kg g2w for A !DFSZ-per
irrespective of up to 12 months Investigator
PD-L1 expression status) N=237 A Safety _a_nd
N=983 screened tolerability
A PROs

*Using the Ventana SP263 immunohistochemistry assay

ADefined as the time from randomization until the date of objective disease progression or death by any cause in
the absence of progression. BICR, blinded independent central review; cCRT, concurrent CRT; PFS2, time to
progression; RECIST, Response Evaluation Criteria in Solid Tumors; TTDM, time to death or distant metastasis.
ClinicalTrials.gov number: NCT02125461

# | Radiation OnCOlOgy . E};"inc'ess
&) UNIVERSITY OF TORONTO Antonia et al; N Engl J Med 377:1919, 2017 c;;ggggem



Overall Survival* (ITT)

No. of
events / Median OS 12-mo OS 24-mo OS
No. of (95% ClI) (95% ClI) (95% CI)
patients months % %

Durvalumab 183/476 NR 83.1 66.3
0.9 - (34.CNR)  (79.486.2) (61.770.4)
08+ - Placebo 116/237 28.7 75.3 55.6
g 07 (22.%xNR)  (69.%80.4) (48.%61.8)
>
2 0.6 i Durvalumab
[
—_ 1
2 05- : '
(@) . 1
5 - !
> 044 ! \
= ' I Placebo
feo) 1 1
_g 0.3 4 . 1
° | :
o 024 : |
Stratjfied hazard ratio for death, 0.68 (99.73% CI, 0.469i 0.997)
0.1 ] Two-sided P=0.00251 '
! !
0.0 : !
I | | | | | | | | | | | | | |
1 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Time from Randomization (months)
No. at Risk

Durvalumab 476 464 431 415 385 364 343 319 274 210 115 57 23 2 0 0
Placebo 237 220 198 178 170 155 141 130 117 78 42 21 9 3 1 0

*Median duration of follow-up for OS was 25.2 months (range 0.2i 43.1)

L& R diati O 1 . _ Princess
% UNIVERSITY OF TorONTO  Antonia et al; N Engl J Med 377:1919, 2017 UHN

o Cancer Centre



Lung Cancer Summary

1. Lung cancer remains a significant cause of
cancer death.

2. Definitely a difference in biology as a
function of ethnicity.

3. This difference leads to variation in
management using molecular targeted
therapiesc significant evolution in recent

adiation Oncology “ Princess
8a 88 M
B e R BRONTO o g




2.
3. Liver Cancer
4.

iy Radiation Oncology
,\':{,‘ UNIVERSITY OF TORONTO
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LiverCancer Animportant Causeof Cancer Death

All Races, Males

Liver & Intrahepatic Bile Duct 1 -

w3 cause of global -

los

cancer death it 2
(~700,000/year) Lo

3rain & Other Nervous System Nos

- O Kidney & Renal Pelvis [ EE

wS year survival <10% -
Oral Cavity & Pharynx | EES

globally -

All Sites Except Lung

w#1 increasing cause of =i =
cancer death in USA & =l 22
Canada e

LI L N N L L L ) LB B
8 -6 4 -2 0 2 4 6 8

Annual Percent Change, 2001-2010

Radiation Oncol WHO, Cancer Care Ontario, and American Cancer Society Statistics;“ Princess
- - adiation Unco Ogy .
% UNIVERSITY OF ToRONTdIPISEETCANCErgOY CUHN::....



HCCAgeAdjustedMortality Rates

Regional variations iHCOnortality rates
A categorized by agadjusted mortality rates
A reported per 100,000 persons.

¢ | Radiation Oncolo

Princess
? UNIVERSITY O]%YTORONTO Gastroenterology 132(7):2557, 2007 @ U H N g:;gg%m



Hepatocellular Carcinoméncidence Distribution

w Highest incidence
In countries
endemic in
Hepatitis B & C

w Decreasing in Asia

w Increasing in N.
America

WHO 2006

3 Radiation Oncology
% UNIVERSITY OF TORONTO

Males Females

China 2 14.2
Middle Africa zn_1u
Japan A
Eastern Africa
South-Eastern Asia
Melanesia
Western Africa
Southern Europe
Micro/Polynesia
Caribbean
Southern Africa
Western Europe

Eastern Europe

| Northern America
Central America
Western Asia
Northern Africa
Australia/New Zealand
South America
Northern Europe
South Central Asia

50 40 30 20 10 0 10 20 30 40 50

Age standardized incidence per 100,000

‘) Princess
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HCC Rising IncidenaeCanada

In Ontario, 5 year survival
22%vs. 8%30yearsago

Males

ASIR (per 100,000
0 (p ) 2

Hodgkin lymphoma*
Stomach®
Testis*

25 25

Colorectal*

Larynx*

Lung*

Oral cavity & pharynx*

Non-Hodgkin Lymphoma

20 20

(1

b,

L]

RLLLLE TP LTI L
|Illllllll-l-.|'|lll-..

sammnEnuunun®

*

JOLLET T All cancers®

Kidney

Prostate®
Bladder*

15

Pancreas*

Myeloma*

Brain

Kidney*

Leukemia

Non-Hodgkin lymphoma

10

oF Liver USRS EEL

‘.-.-.'-------

-
N gm AW an mm BR 8t - TherId Esophagus

0 Thyroid
1983 1988 1993 1998 2003 2008 2012 Meianoma®

Liver*

0 [ [ [ 1 [ [ [ [ [ 1 [ [ [ [ [ [ [ 1 [ [ [

AAPC (%)

Annual Percent Change, CCO

iy Radiation Oncology

X UNIVERSITY OF TORONTO Crgaret

Cancer Centre

Canadian Cancer Statistics, 20Cancer Care Ontari018 Princess
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1. ChronicHepB:0.46% annual HCC incidence

2. Hepatitis C; nowcurable with new ($$anti-virals,
which will reduce HCC risk

3. HIV
4. Cirrhosis: 1% 6% annual risk of HCC

5. Non-alcoholicsteatohepatitis(NASH/metabolic
syndrome

6. Alfa-toxin

iy Radiation Oncology NIH PDO 2015 Princess
8a 88 M
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Two diseases:

Malignancy and chronic liver disease
Aa virulent cancer and a dysfunctional liver

Heterogeneilty: etiology & prognosis
Aboth tumour and liver factors
(e.g. cirrhosis, Hepatitis B, Hepatitis C,
alcohol) will impact survival

3 Radiation Oncology Princess
R . d Morgue,



Lab 1 2 3

Most HCC treatments only studied In
Child Pugh A or B7 patients

Clinical
Ascites none mild severe
Encephalopathy none mild severe

Chi | dC®Bscore Surgical Mortality Survival

A 5-6 ~10% 10-15 yrs
B 7-9 ~30% S yrs
C 10-15 ~80% 2 yIs

% Radiation Oncology f“ E}’;’:Csit
%) UNIVERSITY OF TORONTO \s o Centre




Timeline forHCC treatment

1949 resection

1967 transplant

2000 RFA

2002 TACE
2002 sorafenib

iy Radiation Oncology
b 24 UNIVERSITY OF TORONTO

ﬁ‘) u H N If:j'incess
argaret
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HCC Barcelona Clinic (BCLC) Syst

HCC
| 1 ,,
Stage 0 Stage A-C Stage D
PST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST >2, Child-Pugh C
I
l l l Y
Very early stage (0) Early stage (A) Intermediate stage (B)  Advanced stage (C) End stage (D)

Single< 2cm. Single or 3 nodules < 3cm, PS 0 Multinodular, PST 0 Portal invasion, N1,M1, PST 1-2
Carcinoma in situ

, |
! '
Single 3 nodules <3cm
¥
Portal pressure/ bilirubin 1
l——> Increased ——> Associated diseases
]
v v
Normal No Yes
v ' | v ¢
S Liver Transplantation — :
Resection (CLT / LDLT) PEI/RF TACE Sorafenib v
Radiation Oncology Pons, Varela & Llovet, 2005 D) HN%??:L
& UNIVERSITY OF TORONTO ' ' s G Centre
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1. Resection5 year survival 24 70%

A Small % eligible Child A, no cirrhosis

2. Transplant 5 year survival 50 80%
A Many patients develop PD while on the wait list

3. RFAS5 year survival 1650%
A proven for < 3cma recurrences if > 4cm

<30% of all HCC are suitable for these therapies




Trans Hepatic Arterial Chemo Embolization (TA

w TACE improves survival, does not cure
w Patients: ChildPugh A & no portal vein thrombus

100 - Llovet Barcelona ’ Lo, Hong Kong
% 80 Chemoembolisation (n=40} (H CV) 08 (H BV)
% 60 : 06
s %
:‘-—-? 40 % 04
E Control (135) Log-rank p<0-009 '
c‘x_o‘ 20 ontrol (n= ‘_L____L ¢ "
gl
6 1l2 2'4 3l6 4;8 6Io : 0 § 12 18 % . 3 3% a2
Time since randomisation (months) Tane (months]
2 yr survival 63% vs 27% 2 yr survival of 31% vs 11 %
Llovetet al; 2002 Loet al; 2002

3 Radiation Oncology ﬁ‘\) i}‘;?c:iit
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Sorafenibis the systemic standard of care

w Sorafenibimproves survival, does not cure
w Patients: ChildPugh A

100 -

-
8
y

- Sorafenib

0.75 -

~
Ly

- Placebo

Survival Probabllity ( %)
g

e . 5 . ¥,
Survival Probability
5

"s"mwrmss
95% CI: 0.50.0.93
P=0.014
o1'iéis’éi&é:bﬁfuéﬁfubﬁ = 3 3 % 3 1'0““:':. 14 16 18 20 22
SHARPHepC) AsianPacific HepB)
Median survival: Median survival;
10.7 vs. 7.9 months 6.6 vs. 4.2 months

o Llovetet al; 2002 Loet al; 200 .
3 Radiation Oncology ﬁ‘ I\/E?c::it
%) UNIVERSITY OF TORONTO . o Centre




Radiation Therapy

A Radiation therapy should lead to improved
outcomes in liver cancer patients who are not
candidates for standard local therapies:

A Symptom improvement’

A Quality of life - Palliative
A Local control ‘ |

A ~ Radical
A Cure

iy Radiation Oncology o
88 88 M
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Stereotactic Body Radiotherapy, SBHK

w Very conformal dose distribution

w Many beams or arc(s)

w Potent doses

w Motion management

wLYlI3S 3dzA Rl yOS 6
w High dose per fraction

w Few number of fractions (36)

w Widely available

% Radiation Oncology



Why SBRT?

w More efficient for department
w Increased acceptance by patients
w Higher throughput

w High dose per fractiorspecific
effects

SBRT techniques can be used in any
fractionation

% Radiation Oncology




Timeline forHCGSBRT

| |
1995 1-3# 2008 HCC 6#
Blomgren phl PMH

2001 1# phl / A
Herfarth e \e° G\N\‘“R

i /w/q‘“o(e e
2001 3# Wult—\\a\ a{\eﬂ\s

C, 3# Cardenes

HCC, 3# Seo | €

iy Radiation Oncology Princess
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w Survival Is improving

w Multi-disciplinary management key

w Strong role forHepB vaccination and screening of
high risk patients

w Local, regional and systemic therapies available

w Trials ongoing at Princess Margaret Cancer Centr:

F n u H N Princess
Margaret
‘A‘.‘J Cancer Centre



Nasopharyngeal Cancer (NPC)

iy Radiation Oncology Princess
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Clinical Challenges

A ~80,000 newly
diagnosed cases;
~50,000 deaths

A 5-yr OS ~70%
Soft palate

A Excellent LRC with =0~
IMRT, but DM remains  ggous
major cause of death &/

A EBVDNAtitre is sole —Trachea
biomarker, but not
universally utilized

v Hard
palate

— Tongue

3 Radiation Oncology
&Y UNIVERSITY OF TORONTO ﬁ\) M g 5
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24 Radiation Oncology
&m UNIVERSITY OF TORONTO

South-Eastern Asia
Southerm Africa
Micronesia/Polynesia
Northemn Africa
Eastern Asia
Waestern Africa
Western Asia
Eastern Africa
Middle Africa
Southern Europe

Australia/New Zealand

Males Females

6.5

1.6

1.3

1.3

1.0

0.0

0.7

Northern America

0.7

Central and Eastern Europe
South-Central Asia
Caribbean

Waestern Europe

Northern Europe

South America

Melanesia

Central America

10

0.6

0.6

0.6
0.4
0.4
0.4
0.3
0.2

I | | !
8 6 4 2 0 2 4 6

Age standardized incidence per 100,000

FIGURE 16. Age-Standardized Nasopharyngeal Cancer Incidence Rates
by Sex and World Area. Source: GLOBOCAN 2008.

Jemalet al; CA Cancer@lin61:69, 2011
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Patient Distribution

PMH Data

o
@ 180 :
n Val L Oral Cavity
c
% 140 - Oropharynx
© 120
n Larynx
E 00
1
O v
T 8
o
Y— 60
o
=40 asopharynx
g 20 Hypopharynx
-
Z 0 T T T T T T T T T T 1
2000 2001' 2002' 2003 2004 2005 2006' 2007 2008 2009 2010
Year of diagnosis
=4==0PC == |_arynx == Hypo ==>e=Oral-CR ==ie=NPC
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Incidence of NPC: Global Distributio

Incidence ASR
Both sexes

<0.14

No Data

Source: GLOBOCAN 2012 (IARC)

iy Radiation Oncology Princess
M
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Mortality of NPC: Global Distribution

Mortality ASR
Both sexes

Nasopharyngeal cancer
B 075+
Bl 031075

B 016031
[ 0060.16

[ <0.06
Mo Data

Source: GLOBOCAN 2012 (1ARC)

o Princess
3 Radiation Oncology ﬁ ‘) U H N Margaret
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A Treat ~45 new NPC patients annually
A Started IMRT for NPC since 2000

A IMRT became standard of care in 2004

A Current standard treatment:
A RT alone: T1INO
A CCRT + ACT for most LA-NPC

A ICT + CCRT: for very advanced T4 or N3 NPC
(since 2018)

A Clinical trial:

A NRG-HNOOL1 trial for EBER+ NPC with detectable
pre-RT EBV DNA

3 Radiation Oncology ﬁﬁ Efai?caezit
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Current IMRT

o , Princess
% Radiation Oncology r Margaret

Cancer Centre
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Clinical Characteristics

NPC (n=369)

Age: Median (Range) 52 (16-89)
Gender
Female 121 (33%)
Male 248 (67%)
Ethnicity
Asian 277 (75%)
Non-Asian 89 (25%)
T Category
T1-T2 158 (43%)
T3-T4 211 (57%)
N Category
NO 56 (15%)
N1 89 (24%)
N2 174 (47%)
N3 50 (14%)
Stage
-1 71 (19%)
HI-1V 298 (81%)

@®

-2 | Radiation Oncolo Princess
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PMH Data (IMRT for NPC: 200014)

Overall Survival

Disease-free Survival

T —_
- - - 1 .
0.8 - e — - ==
go.s -
-
S04
g
(7] — |l:n=29
02 - - N:n=42
- M:n=152 p = 0.002
o'od . - |"’d':l'l=‘|45
1 I I
0 2 4 6 8
Time (years)
No. at risk
29 26 24 16 12
42 40 34 29 14
134
125

1.0 =
L —
- - TN - - —_
0.8 - "\, E"'—l--| ...
z =
3 ."- —
‘Eo's-‘ Trmr s R AL S
a
_20.4-
s
wn — |:n=29
021 « < n:n=42
- M:n=152 p < 0.001
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90% (86-93)
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87% (83-91)
95% (87-100)
92% (85-100)
92% (88-97)
78% (71-85)

BT 107 / 369
I 7/ 29
M 10/ 42
M 30/ 152
YA 60/ 146

78% (74-82)
93% (83-100)
88% (78-98)
86% (80-92)
64% (56-73)
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Patterns of Failure in the IMREra (PMH 200£014)

PMH NPC (n=369) Local
(n=35, 9%)
6
Regional Distant
(n=21, 6%) (n=51, 14%)
Huang, OO6Sull i van RadiotretQncoE B8 S@ppl2)0 3283, 2017
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PMH Data Compared to Published Literatur

Institution # Pts
(% stage IlI-IV) LC/RC/LRC DC OS
(Lee, et al. JCO 2009) (Stage IlI-IV: 59%) LC: 93%; RC: 9195 2 YEar 85% 2-year: 80%

Guangzhou, China 749 5-year:

- o 0 - . 0,
(Mao, Ma, et al. Chin J C, 2016)  (Stage IlI-IV: 66%) LC: 95%; RC: 979 °>Year 83% S-year: 82%

Hubei, China 527 5-year:

- ; (0] - o 0]
(Zhao, et al. Oncotarget, 2016) (Stage 1lI-1V: 76%) LC: 92%; RC: 96% S S| Sl

Nanjing, China 614 5-year: ) E— . @20
(Wu, et al. Oral Oncol, 2017) (Stage IlI-IV: 75%) LC: 91%; RC: 979 > Y&ar 82% S-year: 83%
: : 5-year LRC: S-year: S-year:

g_grllvgr?nétirlugicotar et, 2017) (Stage IL:?-:ILV 76%) ALl 93%; ALl 96% ~ALIl: 96%

’ ' get, 9 } ) A IN-IV: 86% Alll-IV: 81% A 111-1V: 82%
PMH, Canada 369 5-year: _ —— T
(Huang, et al. ESTRO, 2017) (Stage IlI-IV: 81%) LC: 91%; RC: 949, > Y&ar 88% Syear: 87%

DM is the main form of failure for NPC in the IMRT era
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A multicenter randomized controlled trial of adjuvant
chemotherapy in NPC with residual plasma EBV DNA
following primary radiotherapy or chemoradiation

Anthony T C Chan, Edwin Hui, Roger K C Ngan, Stewart Tung, Ashley C K Cheng, Wai T Ng, Victor HF
Lee, Brigette Ma, H C Cheng, Frank C S Wong, Herbert H F Loong, Macy Tong, Darren MC Poon, Anil T
Ahuja, Ann D King, Ki Wang, Frankie Mo, Benny CY Zee, Allen K C Chan, YM Dennis Lo

= Reasons for screening failures: (n-86)
Screened for post-RT EBV DNA: it ks i R FS HR=0.92  95%C..(0.51-1.66) P=0.79
789 (100%) - Residual disease: 35
- Distant metastasis: 8 =
/ \ - Poor renal function: 2 = 037
> > = - Inadequate marrow function: 2 E
= oy - Others: Gr 2 Neuropathy: 1 & 064
EBV DNA negative: EBV DNA positive 6r 2 Ototoicity: 1 2
573 (72.6%) 216 (27.4%) Poor condition:1 =
2 04+
. i
Consented for 02
N . — Reasons for ineligibility: (n=26} — Adjuvant Chemo
adjuvant StUdy +130 - Patient refuse: 3 — Control
Jl - Residual disease: 1 00, . . . ;
- Distant metastasis: 17 0 1 2 3 4 5 6 7 8
Eligible for randomization: -Poor renal function: 4 i
104 (13‘2%) Second Primary: 1 Adwant Chemo 52 n 0 2% 2 » 8 e 6
[ Control 52 38 32 z 21 21 B " 9
Randomised to Arm A Randomised to Arm B
(adjuvant chemo) (observation)
52 52 e HR=0.92'  95%C.I.(0.51-1.66) P=0.79
v
_ > . oS
Received at least one dose = 084
of adjuvant chemo : 44 Completed 2™ PET : 49 z
Completed 2" PET : 47 \ y A 06
1 ———
o 044
£
. 2
Median FU 6.6 years
. — Adjuvant Chemo
. . — Control
00+,
No difference in RFS, OS, LRC, DC

Comment: —— s w . e

Control 52

oo
By
Ei
=
B
-
=

I Small sample size: 73% undetectable post-tx EBV DNA
I Non-uniform initial treatment (some RT alone” some CRT)
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Who Needs Adjuvant Chemotherapy?

NRG HN-001 NPC Phase Il
Pre-Treatment EBV DNA || Post-Treatment EBV DNA
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Quynh Le & Nancy Lee (PI)
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Long Term Toxicity

Table 1  Physician-reported adverse event grading (N = 107, CTCAE v 4.03)

AES/CTCAE grading GO n (%) Gl n (%) G2 n (%) G3 n (%) G4 n (%)
Maximum any toxicity 2(2) 15 (14) 40 (37) 46 (43) 4 (4)
Worst hearing 16 (15) 25 (23) 20 (19) 43 (40) 3(3)
Worst tinnitus 47 (44) 43 (40) 17 (16) - -
Worst ear discharge 83 (78) 14 (13) 9(8) 1(1) -
Worst visual acuity 90 (84) 14 (13) 2(2) - 1 (1)
Dysphagia 49 (46) 22 (21) 33 (31) 3(3) -
Xerostomia 5(5) 51 (48) 50 (47) 1 (1)

Subcutaneous fibrosis 48 (45) 38 (36) 16 (15 5(5)
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1. Infrequent in North America.

2. Clinical outcome has improved
significantly with RT alone, or combined
modality treatments.

3. Focus iIs on distant metastasis:; and
reducing long term toxicity of treatment.
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3. Future Strategies
4.
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Personalized & Precisiolledicine
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Future State
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