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Treatment based

on morphology?

Adenocarcmoma

Squamous cell

carcinoma
- > pld’d{&»é‘i ".W
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ALK, anaplastic lymphoma kinase; BRAF, v-raf murine sarcoma viral onco;
neuroblastoma v-ras oncogene homolog, PIK3CA, phosphatidylinositol 3

M

iene homolog B1; EGFR, epldermalé
inase. 1. Images courtesy of Keith Kerr, University of Aberdeen; . Kris M

s\ 2

SR IR EIEE RS

o
-0
4
tl\
i

/

Oncogenic drivers in adenocarcinoma

Genomic profiles observed in a
US-based lung cancer mutation consortium?

MEK1

<1%
No oncogenic driver
detected
MET 36%
1%

PIK3CA 1%
BRAF 2% <

HER2
3%

EGFR

Mutation (sensitising)
in >1 gene 17%
3%

rowth factor receptor; HER2, human epidermal growth factor receptor 2; MEK1, mitogen-activated protein kinase kinase; NOS, not otherwise specified; NRAS,
, et al. Presented at WCLC 2013, Sydney, ‘Australia: Session PL03.07
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HLVEGF (bevacizumab) P 2 R B A 71 771)
Interferon—a /B VA JE B RS g A ) 71
Marimastat 20 Pt ) B0 2 A0 R P S AT o1 5
7ZD5416, 7ZD6474 YRR
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MR (MEHER) GM-CSF
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EGFRIBEZIPHI

—TKI Gefitinib, Erlotinib Icotinib

—_KTKI Afatinib Dacomitinib

={LTKI AZD9291 CO1686, HM61713%
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Overall
1.0 Hazard ratio, 0.74 (95% Cl, 0.65—-0.85)
P<0.001
0.8 Events: gefitinib, 453 (74.49%); carboplatin
’ plus paclitaxel, 497 (81.726)
V)O'G_
m __________
B0.4- I
I
Carboplpltin
0-24 plusy| Gefitinib
P £
0.0 ag.'*" k'8| T T T
0 4 8 12 16 20

Months since Randomization

1
24

EGFR-Mutation—Positive

1.0 Hazard ratio, 0.48 (95% Cl, 0.36—0.64)
P<0.001
0.8 Events: gefitinib, 97 (73.5%); carboplatin
’ plus paclitaxel, 111 (86.0%)
mO.S*
o, AN
0.4
N=129)
arboplatin Gefitinib ( N=132)
0.2+ plusi
paclitatel 1
0 0——63 1 95 T T T 1
0 4 8 12 16 20 24

Months since Randomization

Mok TS, et al. NEJM 2009;361:947-957.
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14 13.1

12 10.8 10.4 11 11.1 11

10 |92 9.2

8 6.3 6.3 6.3 6.9

5.4 5.2 4.6 5.5 5.6

v . D g
HiEERE [Cig&Re  MXER ST
LN Engl J Med 2009;361 2.J Clin Oncol 2012:1122-1128 3.N Engl J Med 2010;362:2380-8

4 Lancet Oncol 2010; 11: 121-28 5.J Clin Oncol. 2013;31(27):3327-34 6.Lancet Oncol 2014; 15: 213-22
7.Lancet Oncol 2012; 13: 239-46 8.Lancet Oncol.2011;12(8):735-42  9.Ann Oncol. 2015 Jun 23
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EGFRIE{\AVHRZ FE—={LEGFR-TKI—CO-1686. AZD9291

CO-1686(Rociletinib)
AZD9291
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Walter AO,et al. Cancer Discov. 2013 Nov 21.
Darren ALE, et al. Cancer Discov; 4(9); 1046-61.
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- HFAURA/AURA2GAS , 20155EFDA#L#EAZD9291 AF TKIfiZ5{#

T790M3ETEH
Efficacy Parameter Study 1 Study 2 Overall’
(N=201) (N=210) (N=411)
Objective Response Rate' 57% 61% 59%
(95% CI) (50, 64) (54, 68) (54, 64)
Complete Response 0 1% 0.5%
Partial Response 57% 60% 59%

- CEEEEM

_ AURA T HBSE N=63 AURA THISHEE N=411

ORR 71% 66%
th{iZPFS 9.7 B 110H
#{iZDOR 9.6 B 1258

Osimertinib package insert 20151113
Yang JCH, et al. ELCC 2016; Abstract LBA2_PR
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Patients
«| MET T T T — 26%
Z| enss2 = } % } % I % % % % %— %
a| EGFR | I | | 1 T T T 1 e 9%
FR [ == 1] - 12%
= . = #F == =%  (CO-1686
3 | coknza [ [ jmm 7%
@ 81 || I I 1 - 5%
ALK T N T I | 2%
Ko | 5 N 1 " 2%
MET [ 1 1 |- *
Mutant allele
Fraction (CtDNA)
Sample 1 Sample 2
Im 0.7% 1.9%
EGFR Iﬂmv ND 1.0%
| c7978 ND 0.7% AZD9291
PDGFRA Y671F ND 0.2%
KRAS AMP ND +

ND = Not Detected; T790M and C797S in cis

® 65 %HIBEPRINME , MESHFECRINMER |

o 21%BEGESMTEHH

Chabon, et al. Nat Commun. 2016;7:11815.



EGFR1tB{s/HIFEIZ HIFT=TKIsTFZ45SZZEGFR C797 SHIZ54)
EAIO45E R HI

Overcoming EGFR(T79OM) and EGFR(C797S)
resistance with mutant-selective allosteric inhibitors

Yong Jia', Cai- Hong Yun®*t, Eunyoung Park®?, Dalia Ercan®, Mari Manuia', Jose Juarez', Chunxiao Xu?, Kevin Rhee?,

Ting Chen?, Haikuo Zhang?, Sangeetha Palakurthi®, Jacbong Jang®?, Gerald Lelais', Michael DiDonato', Badry Bursulaya',
Pierre- Yves Michellys', Robert Epple!, Thomas H. Marsilje', Matthew McNeill', Wenshuo Lu', Jennifer Harris', Steven Bender',
Kwok-Kin Wong**, Pasi A. Jinne*® & Michael J. Eck*®

N-lobe O/ EGFR L858R/T790M/C797S

- \\’p{v

) aC-helix 100; = EAI045

== cetuximab
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Jia, et al. Nature 2016
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BR 19 » RADIANT » MSKCC » SELECT » ADJUVANT&EVAN
~— —_—
20024 20064F 20114F 4 1A 201447 41E 20174F4iiE
p Vs N SN N N[ N
I RE LT 72
T B L EGFR FISH % , -
(Bl Bt 53
o o730l 4 e BN | [ETEGR | gy
50331;:%%‘ 1511FU§£\GFR93 76%§lf EGEE;%%% ig;gg CTONTGHO
1SPIEGFR 595l 42 ), 33%E ,!G?ér;?’, e E;f?ﬁﬁz HT,;'”"ESETIE{; ags g, B
RAE 10261/2. & 24EDFS 89% vs i Hrign || ZPWRmA
LT e hrwTn 72% p-0.06 2R 1IDFS 89% e
GRS 2 :
2 PFSHIOSTE % 2EFOS RS
5
\ ] \ /] \_ \_ J\_ y,

Goss GD, et al. JCO 2013;31:3320-3326

Karen Kelly, et al. JCO 2015;33:4007-4014
Janjigian YY, et al. JTO 2011;6:569-75

Nathan A.Pennell, et al. 2014 ASCO Abstract 7514
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ALK+8] ILF95%RImEEANSCLC

BALS

Small-cell
carcinoma
10-15%

Small-cell carcinoma

Non-small-cell lung cancer: Other

non-squamous <15%
FEFHE2 75,0000 HBIEAT IS e
ALK+ NSCLCZRFFFIBA : o

Non-small-cell lung cancer:
E‘ E%‘“":“"Z'S - squamous-cell carcinoma
" [}

MR IR 2 y
e

i

FoEGFR 8 KRASZEE: 28

HEFABEFTWHE ARSI ALK+ NSCLC , FHBHALKAIESES 10

1. Dearden, et al. Ann Oncol 2013; 2. Gridelli, et al. Cancer Treat Rev 201/
3. Hallberg, et al. Nat Rev Cancer 2013; 4. Rikova, et al. Cell 2007
5. Soda, et al. Nature 2007; 6. American Cancer Society 2013
7. Torre, et al. CA Cancer J Clin 2015; 8. Perez, et al. Lung Cancer 2014
9. Lindeman, et al. J Thorac Oncol 2013; 10. Leighl, et al. J Clin Oncol 2014
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‘3_.% Chromosomal translocation is the most

common ALK abnormality in cancer

= - == P= ===
231 1 2016 | Crizotinib
{dun) | I Szp) ) Alectinib
FD& ntad nded
| AI!MIET: BTD | Tﬂfﬂlb-l I

[ETD for 1L 1
I acx= nacie

Lorlatinib

Crizotinib
approved

in China

1.Dearden, et al. Ann Oncol 2013; 2. Gridelli, et al. Cancer Treat Rev 2014 3. Hallberg, et al. Nat Rev
Cancer 2013; 4. Rikova, et al. Cell 2007; 5. Soda, et al. Nature 2007; 6. American Cancer Society 2013 7.
Torre, et al. CA Cancer J Clin 2015; 8. Perez, et al. Lung Cancer; 9/Lancet. 2016 ;388(10048):1012-24.
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2% or 3%

PROFILE 1001/5 HEEE)

(N =143/259)

ORR 60.8%, 59.8%
PFS 9.7m, 8.1m

24 or 3% —&iaTT —LiarT
PROFILE 1007 EEEEp PROFILE1014 EEEEp PROFILE 1029
(N=173) (N =343) (N =207)
o _\\ 1004 CHEJUWF NR[!ﬁ%t:ll Pltue PROFILE 1029:
\ n=171) PFS
LIRS - | 0 1 F
i L\ = SRS o w —
" L\ w0 u Wi 910 0BG < u IR 104
: N, 3 601 ! 040 1250,
EE n RENG 040098 Y : :«%nm (028-0.57)
i 0 :.am ﬁ p £
“e oty :
[} ‘ 2”‘ 02 ;
H TR w
Pt L S A T S S — T T T T 1
w0 Lo IR VI T T O L
Chereeray 176 4 1 4 1 ] Time (months)

ORR 66.0% vs 20%
PFS 7.7m vs 3.0m

ORR 74 % vs 45%
PFS 10.9m vs 7.0m

ORR 87% vs 46 %
PFS 11.1m vs 6.8m

1. Camidge DR, et al. Lancet Oncol. 2012;10:1011-1019; .2. Kim DW, et al. ASCO 2012. Abstract 7533.
3. Shaw AT, et al. N Engl J Med. 2013;368:2385-2394, 4. Solomon BJ, et al. N Engl J Med. 2014;371:2167-2177
5. Lu, et al. ASCO 2016
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100- Progression-Free Survival (months)
o:é s Variant 1(n = 19) median: 11.0 months 0 12 u % 8 60
= Non-Variant 1 (n = 16) median: 4.2 months I I I I I
Others ®
(n=1,20%) > 804
2
=1 .
@ PFS : 11.0vs 4.28
60
. ]
Variant 1 o
(n = 19, 54%) -
L
[
S 4 5§
Variant 2 7 13
(n =5, 14%) [} o3
£ =2
o
-
o
Others included: ! ! ! ! ! ! ! ! ! !
S A 06 R B UMK LB B R
E'IQinsSO;AZO (n=1), E12ins51;A20 (n = 1), -
E17ins27;A20 (n = 1) T|me (munths}
N —3 5 E12ins51;A20
Variant 2a/3b
E13ins6C;A20
Table 3. Predictive Factors for Progression-Free Survival When Using Crizotinib (N = 35) :::::g:g
Multivariable Analysis Variant 2a/3b QZ
) o ) - Variant & 53
Variable Univariable Analysis, P Hazard Ratio ©5% CI) P Variant 3 :" !
ito )
Age (< v=70 years) 39 - - :::::: fa/ab a2
Sex (male v female) 128 0.936 0.300 10 2.999) 910 Variant ;alﬂh = 3
Performance status (0-1 v2-3) .032 0.727 (0.228 to 2.56) 37 Variant 2 -
Smoking (yes vno) 067 1.886 (0.538 1o 6.743) 322 Variant 2
Stage (llIB, IV vpostoperative recurrence) .012 4.646 (1.381 10 21.750) .009 E17ins27:A20
Treatment line (first vnonfirst) 155 0.591 (0.148 10 1.957) 401 Variant 2
Brain metastasis (ves vno) J90 1.743 (0.467 {0 5.765) .3@ Variant £b
Variant (variant 1 v non-variant 1) .046 0.350 (0.128 10 0.929) 036 ]

HEHHT : P=0.035
ZLEDH Yoshida T, J Clin Oncol 34
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Alectinib

CNS HERLEXR 17%

Solomon, et al. N Engl J Med 2014
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FEEa: PFS

fISRE FE—EiarT ALK+ NSCLC : ALEXHSR

1007
259G 0.32-0.58)
207
g
(1] 807
&
= apd . BEEHE EA=HE
-k A=A 24 3-:1? 1 nE) [N=151) [N=152)
N SR = 151) e o . - -
204 EEHR (n = 152) PFS B n{%) 116 (77} T2 (47)
i PFS. A 0.9 .5
o . . . . . . |5, 31 (B 1—128) (17 7-NR)
o g 12 18 24 20 5
100
804
— BIsRER (n=152)
= 60
75} REER(n=151)
o]
g oy
= ] HR=0.76 o
20 AkEE  mWER (95% CI- 0.50-1.15) OSEHEAR LT
1 =% n (%) 43 (28) 48 (32) 1] EE <
s={y0S(95% CI), B NE(NE) WE(31.2 - NE) Bj*ﬁ%ﬁ?_kﬁ%
0
I I I I I I
E1E 6 12 18 24 30 36
Takiguchi, et al. ASCO 2017 ; Peters et al, NEJM 2017
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Camidge, et al. ASCO 2018 Poster number: 9043
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Camidge DR, et al. 2018 ASCO Abstract 9043.
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ALK REARRANGEMENT POSITIVENh

FIRST-LINE THERAPY™™ 2018 FoA "
e — .
Alectinib™ (category 1) Crizotinib [SENETH ?Euélé% J B
preferred w
ALK rearrangement or 1L BE;E%?E )E
discovered prior to Brigatinib (category 1) .
first-line systemic or Certinib 1L 1L 2L
therapy Ceritinib"" (category 1) o
or Brigatinib 2L 2L
Crizotinib"" (category1) f—
(Lot | 21
rearrangement
positive
Complete planned
systemic therapy,
ALK rearrang t including maintenance
discovered during therapy, or interrupt, Pr i See Subs
- g erapy (NSCL-23)
first-line systemic followed by alectinib h N
therapy (preferred) or brigatinib
or ceritinib
or- s 2 o = See Subsequent
- bihe: Therapy (NSCL-22)




ALK kinase domain mutations — drug efficacy-

REFERENCES

1stgen 2"dgen 3rdgen
Crizotinib Alectinib Brigatinib Ceritinib Lorlatinib

G1123S Res Sens? N/D Res? N/D
1151Tins Res Res3 N/D Res’ Sens®
L1152P/R Res Sens N/D Res’ Sens?
C1156Y/T Res Sens N/D Res’ Sens?®
11171T/N Res Res?> N/D Sens*>7 N/D
F1174C/L/V Res Sens Sens® Res’ Sens®
\/1180L Res Res 4 N/D Sens* N/D
L1196M Res Sens? Sens® Sens’ Sens’®
L1198F Sens?! Res? Res? Res? Res?
G1202R Res Res3? N/D Res’ Sens?
S$1206C/Y Res Sens3 Res® Sens’ Sens®
F1245C Res® N/D N/D Sens® N/D
G1269A/S Res Sens N/D Sens’ Sens?®

1. Shaw NEJM 2016

2. Toyokawa JTO 2015
3. Katayama STM 2012

4. Katayama CCR 2014

7. Friboulet Cancer Discov 2014

10. Bayliss Cel Mol Lif Sci 2015

5. Ou Lung Cancer 2015
6. Ceccon MCR 2014

8. Kodityal Lung Cancer 2016

9. Zou Cancer Cell 2015 Courtesy- Dr. Christine Lovly

Presented By Shirish Gadgeel at 2016 ASCO Annual Meeting
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Ceritinib! N= 163 Alectinib? Brigatinib? Lorlatinib®
N=138 N=110 N=54
Design/ Phase /Il Phase 2 Phase 2 Design/ PhaSE_II
Assessment | Investigator/BIRC BIRC Investigator Assessment | Investigator
PS 2
N

Previous Rx 56% (2 3 prior) 80% (2 2 prior) | 74% (2 2 prior) Previous Rx

ORR 56% (49-64) 50% (41-59) | 54% (43-65) - ORR | 50%

CNS Response 36%* 57% 67% CNS ORR
N =28 N =35 N=12 =
6.9m(5.6-87) | 89(5.6-11.3) |12.9(11.1- NR)
16.6)

1.Kim,Lancet Oncol,2016. 2.0u, JCO, 2016
3. Kim, ASCO 2016, #9007 4.Solomon BJ, 2016 ASCO#9009




ALK+ NSCLCZEiaTri%iE

gnen | L2 Foit ETEL pes f ore Ref.
= . (PROFﬁE 10141 109 e sa
asseEs, M6AlKe: 1EES | 23
& ASCEND-1 [ Pt et oum | sosm || o4 | ranceroncol 2016 (ASCEND-5 )
g ASCEND-2 I :é%%"w’gﬁ‘ nasm (1230%5] s7m | 386% | ) CinOncol 2016
ASCEND-5 m g‘é‘éﬂg“‘(ﬁﬁm“@mﬁ (12[3)0%&] sam f 49% | Lancet Oncol 2017 ETE 10.9 FEEE 0.6
(PROFILE 10147) - (ALUR)?
el o | EEmesTas, memRaR | 22 | am foss | eaeonoas
3 s B I
£ e
% NP26763 I — 2ol e 5% [ o oncol 2017
EEEUTAT, IAEEREE, | 28 -~
ALURERZE U | Slectinio ve e ool om [[91% | 207 EsmO Alectinib 34 8
(ALEX®) .

ME B IR IT IR I ZARALKIVR T PFS

FRAE N BRI
OS RWER > ERER 73 49.9 (35.5-63.1) Gainor, CCR 2015
HREE> BREE / [RERE 76 89.6 (53.5-NR) B ooy
FEMEE e 37 45 (32.3-57.7 Kron, ESMO 2017
(PROFILE 1014) 10-9 FaghE, I HWER> BEEE ¢ \
RMER > TKI/AETT 40 86 (3-125+) Li, JTO 2018

> EEEY B

MERE
(PROFILE 10141 10.9

B E— et B e R SRRI0SER

Alectinib 34.8 ‘)
(ALEXE) . H
1.Solomon, et al. N Eng J Med 2014; 2. Shaw, et al. Lancet 2017

i 3. Novello, et al. Ann Oncol 2018; 4.Huber, et al. ASCO 2018
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PROFILE 1001 ROSIPAZIEFZRIZLT

A FISH 8% RT-PCR 812 19
ROS1E: & & B BH 14 Y b HA
NSCLC(n = 50)

ANARYE : 2010.10-2013.08
FEED - EEMZE(ORR)

A Best Response

100+ 1 Disease progression

ORR: 72% # Stable disease
DCR: 90% " Partial response

60+ ® Complete response
401

80

Change from Baseline (%¢)
. $ ~

SEMERR 250mg BID
ELOR

PD

B/ R4 EE(E
( BFRERE )

T8 BREMSR

C Duration of Response

" Estimated mDoR 17.6m
(95% Cl, 14.5 to NR)

T T T T

T T T
10 15 20 25 30 35 40
Months

0.8

0.6-{

0.4

0.2

o

Probability of Progression-free Survival

0.0

mMPFS 19.2m

(95% CI, 14.4 to NR)

No. at Risk
Crizotinib 50

T T T
5 10 15
Months

41 30 21

20

25

N Engl J Med. 2014 Nov 20:371(21):1963-71
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— ORR (RECIST 1.1, by IRR)
o REMFESR

RHER — Duration of response
=3 250 mg BID PO, - — Time to response
R — Disease control rate
- PFS
- 0OS
— Safety

ORR , % (95%CI)

69.3 (60.5,77.2)

CR 1.0

PR 55.3
DOR , % ( 95%CI )

8 88.2 (81.3, 93.2)

16/ 80.3 (72.3, 86.8)

mPES , * B (95%Cl)

13.4 (10.3, NR )

OSZE © % (95% Cl)
683

92 0 (85.7. 95.6)

122

84.4 (T5.9, 90.2)

FRITSRERRRE. B (GEE ) |

1.9(16-75)

269 patients (54.3%) were still in follow-up for PFS; "Not assessed by IRR.
Cl, confidence interval; IRR, independent radiology review

— Patient-reported outcomes
(EORTCQLQ-C30)

BRI ARG (IRRPFE)

4 CR (n=14)
PR (n=74)

S0 (n=18)
1] PD (n=7)

Percent changeintarget
lesionsfrombaseline
]
I

J ™M isbased on the response-evahusble populstion, excluding patients with early desth,
ingeterminate response, and without messurable dissase

2016 American Society of Clinical Oncology (ASCO) Annual Meeting, Chicago, IL, June 3-7, 2016
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An-na Li, Yi-Long Wu, Expert Opinion, 2014
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and c-Met IHC/FISH status
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T i |

Fig 5 Crizotinib in patients with c-Met IHC/FISH status
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ALK (3.9%)
BRAF (3.8%)

s MET exon 14 (3.0%1'
(34%) —— | PIK3CA (2.9%)
_,,__,.-f-"""' ERBBZ2 (2.5%)

NRAS (1%)
— T RET(1%)

\ROS? (19%)
AKT (< 1%)

HRAS (< 1%)
MAP2K1T (< 1%)

Non-squamous NSCLC
(n=933)

b [E B MET1440 8 T
RAFZAL T BRI N

1. Mark M. Awad et al. JCO 2016. 2. Difan Zheng et al. Oncotarget ,2016
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Non-small cell lung cancer (n=1770

KRAS mut.
NRG1 Fusions 0.7%
AKTI mut. 0.1%
03%

Unknown

HER?2 Insertion
2.0%

BRAF mut.
1.1%

Never smokinﬁ lunﬁ adenocarcinoma(n=904)

RET Fusion Unknown
by

ALK Fusion-0% 6.7%
6%

BRAF Mut
1%
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Fatient 4
Response to MET inhibitors in patients with stage IV lung
adenocarcinomas harboring MET mutations causing exon 14
skipping
Patient 5
Paul K. Paik'?", Alexander Drilon'.3, Pang-Dian Fan?, Helena Yu' 3, Natasha Rekhtman?,
Michelle S. Ginsberg®, Laetitia BorsuZ, Nikolaus Schultz?.5, Michael F. Berger2.?4, Charles
M. Rudin’37, and Marc Ladanyi24.7

® Af3ESZ MetIil 57 (CrizotinibEY Cabozantinib)
® ZER. 1iICR, 3%IPR

Patient S

Patient 7

TASIC Patient METex14 MET | MDM? | CDK4 Biopsy
case | Histology alteration amp amp amp timing Crizotinib response®
ORIGINAL ARTICLE 3028+1 3028+ Post-
1 AdenoCA 1delG Yes No Yes crizotinib j§ PR, 24 months
mnl : : D1010Y Pre-
Characterization of 298 Patients with Lung Cancer 2| Adenoca No | No | No | crisotnib | PR 7months ongoing
1 nni i 3028+1delG Pre-
Harbonng MET Exon 14 Sk]ppmg Alterat]ons 3 AdenoCA Yes Yes No crizotinib | CR. 7 months, ongoing
DI1010H DPre-
A B ‘ 4 AdenoCA No N No crizotinib J§ SD, 4 months. ongoing
® 2888-16_2885- Pre-
" 5 AdenoCA 3dell4 Yes Yes No crizotinib J PR, 10 months, ongoing
2888- Pre-
v ? 6 SqCC 11 2904del28 No No No crizotinib J§ PR
v 2888-16_2888- Pre-
D 7 AdenoCA | 13delTTCT No No No crizotinib § CR. 3 months, ongoing
¥ - Unresectable to
v 3028 +1G=A Pre- resectable and NED after
'b . 8 AdenoCA No No No crizotinib [Ngsection
& . T B *investigator reported

Cancer Discov; 5(8); 842—9. .2015 AACR. Schrock AB et al. JTO 2016 Jun 22.
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Vera Loizzi et al., Int J Mol Sci. 2017 Sep 14;18(9). pii: E1967.
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Tumour shrinkage

Tumour necrosis
= More than 3392 changes in tumour

= No change in tumour size
size qualifying for partial response = Tumour cavitations

according to RECIST criteria = Reduced central tumour density
= Decreased central tumour blood flow

Faivre S, et al. Nature Review Drug Discovery 2007;6:734-745.
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limeline | The history of cancer immunotherapy
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MHC, major histocompatib—ilty complex; TNF, tumour necrosis factor; VIN, vulvar intraepithelial neoplasia.
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New immunotherapy drug behind
Jimmy Carter's cancer cure

Former president given pembrolizumab, one of the most promising new drugs in

‘Il want what Jimmy Carter had’: Patients
clamor for the president’s cancer drug

v
72

Damand for the cancor drug Keytruda has scared thanks 1o Jmemy Carter.
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Drug Indications EMA/FDA approval
Ipilimumab Metastatic melanoma EMA + FDA
Adjuvant therapy stage [l melanoma FDA
Nivolumab Metastatic melanoma EMA + FDA
2" line metastatic NSCLC EMA + FDA
2™ line metastatic RCC EMA + FDA
Classical Hodgkin's disease® EMA + FDA
Recurrent or metastatic SCCHN® EMA + FDA
Locally advanced or metastatic UCC EMA 4 FDA
Pembrolizumab Metastatic melanoma EMA + FDA
2™ line metastatic NSCLC (PD-L1 > 1%) EMA + FDA
1* line metastatic NSCLC (PD-L1 > 50%) EMA + FDA
1* line metastatic NSCLC in combination with pemetrexed + carboplatin FDA
Classical Hodgkin's disease EMA? 4+ FDA®
Locally advanced or metastatic UCC" FDA
MSI-H or MMR deficient metastatic malignancies” FDA
Atezolizumab Locally advanced or metastatic UCC FDA
2™ line metastatic NSCLC FDA
Avelumab Locally advanced or metastatic UCC FDA
Metastatic Merkel cell carcinoma FDA
Durvalumab Locally advanced or metastatic UCCt FDA
Ipilimumab + nivelumab Metastatic melanoma EMA + FDA
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Selected Patients

Unselected Patients

Progression-free Survival (%)

PFS probability

100
20
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70
60
50
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20—
10

IPASS (EGFR-mu NSCLC)

New Eng J Med (2009) ORR=71.2%

Skavidaid Gefitinib
andar N=114
chemotherapy ¢ )

(N=110)

1.0

0.8

0.6

T T T T T T T T 1
3 6 9 12 15 18 21 24 27

OPTIMAL (EGFR-mu NSCLC)

Lancet Oncol (2009) ORR=84.0%

— Erlotinib (n=82)
—— Gem/carbo (n=72)

Log-rank p<0.0001

0.4 1

0.2 1

4.6 LL\—‘—H 13.1

5 10 15 20

25

54 CheckMate 063 (Squamous NSCLC)
50 JJ,Lancet Oncol (2015) ORR=14.5%

Best reduction from baseline
of target lesion (%)
o
i

-100- 4y’

CheckMate 057 (non-Squamous NSCL.C)
p,w Fna .1 Med (2015)

ORR=19%

52% (29 of 56
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Surrogates of
Immune response
Immune cells

Gene signature

z
= W Ny high
3 HRO43
3 [Cgd
g 024070
— (T-effector and interferon-y high) B g TNy low
20 (T-efiector and inteferon-y low) S HR 130
—— Doxetaned {T-effector and interfercm-y hgh) B (95%0
1 Docetanel (T-eflector and interderon-y low) 0-68-176)

T T T T T T T T T J
° 2 4 6 8 10 n 14 % 18 0
Follow-up (months)

All Tumors

- High nonsynonymous burden

Mutational burden

g'w “ Low nonsynonymous burden .
; or surrogate i-l I -
g s : I
g . ’ ’: - | | | ——
: crossreiee  SRRULLILIT L e
e w % ® instability T O T e
Months moe il

Rizvi,Science 2015;Fehrenbacher, Lancet 2016;
McGranahan, Science 2016; Kerr, ASCO 2016



Objective response rate

PD-L1EXIE, mIARIR IR AE R

oo Nivolumab” Pembrolizumab Atezolizumab™ Durvalumab
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

BN

Antibody 28-8 (Dako) 22¢3 (Dako) SP142 (Ventana) SP263 (Ventana)
Scoring Tumor cells Tumor cells Tumor and immune cells Tumor cells

* Monsguamous NSCLC
** TC: tumor cells, IC: immune cells

Mari Mino-Kenudson et al. Cancer Biol Med 2016
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Keynote-042=FE#& 5T : £PD-L1 TPS ABEAIO0S

¥ KEIPD- L1PAMEAERES , PembroBRzgiairikam L.

Events HR (95% CI)

Pembro 157 (52.5%) 0.69
(0.56-0.85)

PD-L1=50%
OSHR=0.69

HR (95% CI)

230 (55.7%) 0.77 0.0020
(0.64-0.92)

PD-L1=20% - i
OSHR=0.77 : ey

HR (95% CI)

Pembro 371 (58.2%) 0.81
(0.71-0.93)

PD-L1=1%
OSHR=0.81

Presented By Robert Jotte at 2018 ASCO Annual Meeting
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. Mutational landscape determings sensitivity to PD-1 blockade in non
TMB  (tumor mutation -small ¢l lung cancer
burden) Naiver A, Rizvi .

High vs Low: Science 348 124 (2015)

ORR: 63% Vvs 0% MAAAS D0 10.1126lsclence aaa1348
PFS: 14.5m vs 3.7m

B Discovery Cohort D Validation Cohort G All Tumors

- High nonsynonymous burden -~ High nonsynonymous burden -~ High nonsynonymous burden
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Naiyer A. Rizvi et al. Science 2015
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TMBZEA R bR EHiPD-13Jr lOSHIR, FeBIRNSCLC

MNo. of patients Cutaff FP-value
All samples in cohort 1,662 = - 1.50 = 107°
Cancer type
Bladder 214 —a— 17.6 0.040
Breast 45 | - i 5.9 0.605
ER+ 24 | = { 6.B 0.287
ER- 214 | = | 4.4 0.731
Unknown primary 90 I - i 14.2 0.155
Colorectal 110 I - i 52.2 0.031
Esophagogastric 126 P 8.8 0.221
Glioma 117 —=— 5.9 0.485
Head and neck 138 I = | 10.3 F.42 w1077
Melanoma 321 —s— 30.7 0.067
Non-small cell lung 350 —=— 13.8 230 =107
Renal cell carcinoma 151 —a— 5.9 0.569
Drrug class
Combo 260 —=— - 0.018
CTLA4 1465 | = i - 1.88 = 1077
PD-1/PDL-1 1.256 = - 6.95 = 107

012 G255 050 1.0 2.0 4.0

=—— Better overall survival HR Warse overall surnival——x>

RobertM. Samstein, et al. Nafure Genetics, 2019
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NCCN Guidelines Inde:

Table of Content:
Discussioi

EMERGING BIOMARKERS TO IDENTIFY PATIENTS FOR THERAPIES

Genetic Alteration (ie, Driver event)

Available Targeted Agents with Activity
Against Driver Event in Lung Cancer

High-level MET amplification or MET exon
14 skipping mutation

Crizotinib1-°

RET rearrangements

Cabozantinib®7
Vandetanib®

ERBEB2 (HERZ) mutations

Ado-trastuzumab emtansine®

Tumor mutational burden (TMB)™

MNivolumab + ipilimumabm

Nivolumab™

*TMB is an evolving biomarker that may be helpful in selecting patients for immunotherapy.
There is no consensus on how to measure TMB.
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SRR R

Durvalumab FEIGAR
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N=476 ION)
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S ¢ ORR (BICRVPif)

A . A PRI
N=237 « PRO

ECHt#EDurvalumab A T PD-L1=19%1 11
NSCLCIR| 2 AL T 5 P LI Va7

OS HR (95% Cl)

OSHR =0.68
1.0 99.73% Cl, 0.469-0.997t
0.9 P=0.00251
0.8
- . 66.3%
0.6 1 '
o] 753%,
0.4 ' :
0.37 1 | 55.6%
0.2 ' !
0.1 ! 1
0.0 T T T : T T } T T T T T T

3 6

9 12 15 18 21 24 27 30 33 36 39 42 45

Time from Randomization (months)

All patients —o-

=25% | —
PD-L1 status (pre-specified) <25% —

Unknown ——

z1% ——
PD-L1 status (post-hoc) 1-24% ——

<1% ———

I t t |
0.25 0.50 1.00 2.00
D Durvalumab better P‘!?!:ebu better "

Scott J Antonia WCLC2018
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g iECT+PET/CT fig#5CT +PET/CT
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RECIST Response: Tobacco Use: Histology:
) w%%%= HPR HSD M Never [ Current Previous M Non-squamous [ Sguamous
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o JEABYIBEHATIER, S| ooscovee|nem nem e e

Histology { HIHNEEEENEEENEENNEEENEENEEENEEFEENSESENNENEEEN

B SBpCR REECR) |, '
10151(22%) 6 3 i 21 E 20 0]

B M4l < 10%) 5
« PD-L1BI#E W41 FpCREE -0
MPR 5
. %ﬁ{%i" é%%ﬂzn ﬁ IE?%%Z:*H ';E g';z : MPR is defined as =10% viable tumour cells
9%’ PR:7%’ SD:93%. o PD-L1 Expression: W TC1/2/30rIC1/23 [ TCOandICO M Unknown

Valerie W. Rusch, WCLC2018
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[1] NCCN Guidelines. Antiemesis v3.2018
[2] Aapro M. Support Care Cancer. 2018;26(Suppl 1):5-9
[3] Woopen H, et al. ASCO Abstract JCO.2017.35.15(suppl.):e17062
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7R B R B R S AT 2590
o ACTHE (WIBR/FMBERIIHBED  + FBEBE >1,500 mg/m?

o RPBEREK 22 g/m? BRI
o R4 AUC24 o BURIKIE GEREBD « BIT
« RFLAT >250 mg/m? o [ 2 260 mg/m? - BRRERR
i

o R[FE R >90 mg/m?2

ok RS 3 I >
AR ik Hh & =
0% 10% 30% 90% 100%

[1] NCCN Guidelines. Antiemesis v3.2018
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THE NEW ENGLAND JOURNAL OF MEDICINE

Sept. 27, 1979 Table 1. Dexamethasone (+ neuroleptics) control nausea/vomiting caused by anticancer drug therapy
Prior Neuroleptic No. of patients and response® ®
antiemetic  Rx
To the Editor: We read with interest the recent article by Herman therapy (+or=) Total Excellent Good Excellent  Poor None

et al. on the antiemetic activity of nabilone. Although their results and good
were impressive, it was disturbing that most patients had somno- Yes i 5 22,6 =) 0% 10 222
lence and dizziness and that many showed incoordination, disorien- - 4 1 (Zj 12 50% 1@ +15@2) 0
tation and orthostatic hypotension. We recently completed a pilot 3 2 0% 3 P
study comparing the antiemetic efficacy of 10 mg of dexametha- Subtotal 10
sone in 20 patients with nausea and vomiting associated with No + 13 3(1L,2,2)+2(2,2) 3(2,2,2) 6% 1) 2 (1,2) +2°(1,2)
chemotherapy. Various chemotherapy regimens were used, in- - 1 8(1,1,2,2,2,3,3,4) 1 (6) 82% 1(1) 1)
cluding methyl _CCNL_', cyclcphos_phamidt, doxorubicin, nitrogen Subtotal 24 13 4 "o 2 5
mustard and mitomycin. The patients were randomly assigned to
receive 10 mg of dexamethasone or placebo by intramuscular injec- All patients 34 16 6 65% 5 7
tion at_thc time of chcmoth_crapy" At I_:asl four doub_l:-blmd Cross- +Response criteria: Excellent, o symploms or sight nausea; good, one or two cpisodes of vomiling and nausea for less than 6 I, poor,
over trials were conducted in each patient. Each patient completed three to five episodes of vomiting and nausea for less than 6 h; no response, more than five episodes of vomiting or nausea for more than
a questionnaire that rated the degree of hausea and vomiting as- 6h
sociated with each drug. Fourteen of 20 patients reported marked to b () = Number of courses
moderate relief of nausea and vomiting when given dexamethasone. © Rx did not include cis-platinum

No patient showed any benefit or improvement with placebo. None
reported any side effects, such as somnolence, dizziness or disorien-
tation. We do not have an explanation for this observation except to
postulate that the euphoria associated with high-dose corticoste-
roids may be alleviating the nausea and vomiting. We are en-
couraged by these results and are presently undertaking another
study of the efficacy of dexamethasone as compared with prochlor-
perazine.
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Fig. 1. Protection from nausea and vomiting from the second 1o the fifth day. Lefi: Chemotherapy-naive patients; Right: Established
vomiters. A, B - Complete protection from nausea day 2-3; C, D ~ Complete protection from emesis day 2-5; E, F - Complete protection
from nausea, retching and vomiting day 2-3.
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The Oral Neurokinin-1 Antagonist Aprepitant for the
Prevention of Chemotherapy-Induced Nausea and Vomiting: A
Multinational, Randomized, Double-Blind, Placebo-Controlled

Trial in Patients Receiving High-Dose Cisplatin—The

Aprepitant Protocol 052 Study Group

THINK1S

N-562

Randomized n =530

[ Withdrew consent=4

apreptiant regimen. |
n=264 ]

Ineluded in MITT
analysis
n=260

Completedt
n=195

Discontinued n=69

Clinical adverse event=23
Completed chemotterapy=12
Laboratory adverse event=1
Lack of efficacy of
chemotherapy—7

Withdtew eonsent=20
Other=6

*2 patients did not reccive
study drug

Excluded fom MITT |
analysis n=d

Received neither study
drug nor cisplatin=3
Did not provide efficacy
data=1

Not randomized n=32
Failed to

| criteria=2

| Lost to followup=1
Clinical adverse event =1

Standard therapy
0266

Discontinged n—60

Clinieal adverse evenr=15
Completed chemarherapy=0
Labaratory adverse event=3
Lack of efficacy of
chemotherapy—9

Withdrew =13
Other=11

Exeluded from MITT
analysis n=s i
[ pr— Received pether sudy |
nalysis irug nor cisplatin=1 |
e Did not receive {
cisplatin=l l
Did aet provide efficacy |
data=3

Completedt
n=206

&l ( NK1 RA

Addition of the Neurokinin 1 Receptor Antagonist
Aprepitant to Standard Antiemetic Therapy Improves
Control of Chemotherapy-Induced Nausea and Vomiting
Results from a Randomized, Double-Blind, Placebo-Controlled Trial in Latin America

neil =6

Not mndomized =55
st commonly due to
failure 1o mect enmy eriteria
or withdraweal of consenl)

Random:ed #=569

Standard therapy
#=286

Aprepimnt regimen 12 J

Discontinucd 1 =49

Clinien] adverse event=21*
Completed chemotherapy=3

Laboratery adverse event='
Lack of effica
No response to chemotherapy=
‘Withdrew consent=5
Lost o follow up=1

Refused ¢hemotherapy=1
Othwer=7

Discontinued n=di
Clinicsl adverse event=16*
Completed ehemotherapy=7
Laboratory adverse event=t
Lack of efficacy=2
No response to chemotherapy=1
ithdrew consert=5
Lost 10 follow sip- |
Refused chemotherapy- 1
Other=4

*1 putient received study drg
but ot cisplatin

Completed 1=234

“1 paticnt id not receive study
drug

Complewed n-206
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B[ %t UL1H + 5-HT3RA + DEX 0.60 0.51-0.70 -9~
UL + 5-HT3RA + DEX 0.47 0.36-G-od)—
&P ULIH + 5-HT3RA + DEX 0.58 0.44-0.7 8=l
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Linda S. Elting, et al. Incidence, Cost, and Outcomes of Bleeding and Chemotherapy Dose Modification Among Solid
Tumor Patients With Chemotherapy-Induced Thrombocytopenia. Journal of Clinical Oncology, Vol 19, No 4
(February 15), 2001: pp 1137-1146.
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G-CSF FOR PROPHYLAXIS OF FEBRILE NEUTROPENIA AND MAINTENANCE OF
SCHEDULED DOSE DELIVERY

+ Filgrastim (category 1), tbofilgrastim?@ (category 1), or filgrastim-sndz® (category 1)
» Daily dose of 5 mcg/kg (rounding to the nearest vial size by institution-defined weight limits) until post-nadir ANC recovery to normal or
near-normal levels by laboratory standards.
» Start the next day or up to 3-4 days after completion of chemotherapy and treat through post-nadir recovery.

+ Pegfilgrastim (category 1)'-8
+ One dose of 6 mg per cycle of treatment.
& The majority of trials administered pegfilgrastim the day after chemotherapy (category 1).
& Beginning pegfilgrastim the day after chemotherapy is preferred. Although same-day administration of pegfilgrastim can be considered
in certain circumstances, the results are mixed and better options now exist,&18
& Administration of pegfilgrastim up to 3—4 days after chemotherapy is also reasonable based on trials with filgrastim.
» There is evidence to support use for chemotherapy regimens given every 3 weeks (category 1).
» There are phase Il studies that demonstrate efficacy for chemotherapy regimens given every 2 weeks.
+ There are insufficient data to support use for weekly chemotherapy regimens; therefore, use of pegfilgrastim cannot be recommended.
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Thank You for Your Attention!




