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Docetaxel
benefit shown in

2LNSCLC

1997

Disc
muta
sensitiveyt

| inhibitors
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Bevaclzumab
shown activity with
cytotoxic therapy
N 1LNSCLC

Crizotinib (first ALK
Inhibitor) shownto
ALK or ROS1
- be effective In
B Genomic analysis ALK-positive
B Immune therapy NOGLL |
Pemetrexed
ALK rearrangements jj shown activity
identifled InNSCLC In 1L LUAD
) 2004 2006 2007 2008 2009 2010
yof EGFR Gefitinib shown
sin LUAD better activity
D gefitinib than cytotoxic
d erlotinib therapy in LUAD

Crizotinib shown Osimertinib
to be superior to shownto be
cytotoxic therapy effective in
In 1L ALK-positive EGFR(T790M)
NSCLC mutations

RET and ROS
fusions described
in LUAD

TCGA genomic
charactenzation
of LUSC
completed

Nivolumab shown
1o be effective in
NSCLC

characterization
I of LUAD

completed

TCGA genomic I
|
I
2013 1

Crizotinib shown
t0 be effective In
ROS1-positive

NSCLC

Immune checkpoint
blockers shown o
be superiorto
docetaxelin 2L
NSCLC

Osimertinib shown to
ba superior to
cytotoxic therapyin
previously treated
EGFR({T790M)

Mutational burden
assoclated with
responsesto
Immune checkpoint
blockers

superior to
therapy
PD-L1-high
NSCLC

Alectinlb shown
to be superior to
crizotinib In 1L

ALK-positive
NSCLC

\_

2017

J

AT LY

Nature. 2018 Jan 24;553(7689):446-454.
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CLINICALPRESENTATION

Advanced
or

metastatic |™

Disease

* Establish histologic
subtype® with
adequate tissue for
molecular testing
(consider rebiopsy99
if appropriate)

* Smoking cessation
counseling

* Integrate palliative
care® (See NCCN
Guidelines for

Palliative Care)

HISTOLOGIC
SUBTYPE®

TESTINGNh

-

* Adenocarcinoma

* Large cell

* NSCLC not
otherwise
specified (NOS)

* Molecular testing

» EGFR mutation testing
(category 1)

» ALK testing (category 1)

» ROS1 testing

» BRAF testing

» Testing should be
conducted as part of broad

molecular profiling"¥
* PD-L1 testing (category 1) P

Ny,

Squamous cell
carcinoma

o

e

* Molecular testing \t

» Consider EGFR mutation
and ALK testing"® in never
smokers or small biopsy
specumens or mixed
hlstology

» Consider ROS1 and BRAF
testing in small biopsy
specimens or mixed
histology

» Testing should be
conducted as part of broad

\\\

molecular profiling':

* PD-L1 testing (category 1)/#

TESTING RESULTSMh

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)
BRAF V600E positive (see NSCL-25)

\

PD-L1 250% and EGFR, ALK negative
or unknown (see NSCL-27)

negative or
unknown PD-L1 <50% or unknown
. (see NSCL- 28)

S

ensitzing muta

(see NSCL-18)
ALK positive (see NSCL-21)

ROS1 positive (see NSCL-24)
BRAF V600E positive (see NSCL-25) )

on positive

PD-L1 250% and EGFR, ALK negative
or unknown (see NSCL-27)

N\

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <50% or unknown

(see NSCL.-29)

NCCN Guidelines Version 3.2019
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EGFR 3rd gen TKI

EGFR 1st gen T790M 3rd gen TKI

ALK 2nd gen TKI

IROS! i1stgen TKI W |
BRAFIMEKTKI m )

~

expression

...................................... NTRKTKIA
Chemom | PD-L)1m
Chemo i PO-(L)1m IGWM hemo/T
Chemo + PD-(L)1 W 5 -'ii]_'_'.'.'O'M_f.'ffIﬁf.'.'f_'_'_'.'ff_'_'f.'.'

_ PDU1+IDO1A - Ohumm1
~ CHEMO+PD-{L)1+CTLA4A © i ChemoT
$ § R Pﬂlu Iliff],"ﬁCﬁernofl)”fﬁ‘Tﬁlffﬁ}\
8 | .. PO-{Ul+chemo A %
£ § ................... PO 4 CTAG A
6 12 18
PFS (months)

24

KEY

Y Indicates PFS range estimated
from ongoing study
Experimental or
clinical trial option
@ Biopsy indicated or recommended
B Approved treatment oplion
A Investigational treatment
(ongoing phase Il or Il clinical study)
I I
30 36

Nature. 2018 Jan 24;553(7689):446-454.
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Carter Says He Is Cancer-Free After Taking
Keytruda

Dec 11,2015 Tim Povtak

Former U.S. President Jimmy Carter is crediting his
recent rebound from melanoma cancer to the

immunotherapy drug Keytruda, the subject of a

phase |l clinical trial involving malignant pleural
mesothelioma.

Keytruda, known generically as pembrolizumab, is

manufactured by Merck.

Carter, 91, made his pronouncement earlier this

week at the Maranatha Baptist Church in Plains, Georgia, where he teaches Sunday school.
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Priming and
activation Trafficking of CX3CL1
T cells to tumors CXCL9
CD28/87.1 CXCL10
CD137/CD137L CCLS
OX40/0X40L
CD27/CD70
HVEM (3)
GITR
IL-2
IL-12
Infiltration of T cells
CTLA4/BT.1 '
PO-L1PD-1 into tumors
moLan LFA1/ICAM1
prostaglandins Selecting
VEGF
Endothedn B receplor
Cancer antigen
presentation
Recognition of
;rLNf v @> cancer cells by T cells
IFN-x T cell recaptor
CON R Reduced pMHC on cancer cells
ATP
HMGB1
TR —
Killing of cancer cells
IL-10
IL-4 IFN-y
IL-13 /1\ T coll granule content
Release of u PD-L1/PD-1  LAG-3

PD-L1/B7.1 Arginase

DO MICAMICB

TGF-p B7-H4

BTLA TIM-3/phospholipids
VISTA

cancer cell antigens

Immunogenic cell death
Tolergenic cell death

B Stimulatory factors
B Inhibitors

Chen DS, Mellman I. Immunity 2013;39:1-10
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Priming and
(APCs&T
i Infitcation of T colls
Into tumors
(CTLs, endotholial cells)
Cancer anigen .-"2
© Recognition of
cancer colls by T colls

FEIE R REER: B

2019 (BIETEtE 2 imiE
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" N

~

THRRR A AR RRER

(CTLs, cancer cels)

)
(lmmuno and cancer cells)

DR

CTLA-4: cytotoxic T-lymphocyte-associated protein 4
PD-1 & PD-L1: Programmed cell death protein 1

Chen DS, Mellman I. Immunity. 2013;39:1
N Engl Med. 2012;366(26):2517.24
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CTLA-4 versus PD-1 & PD-L1

TR AR B

Ipilimumab

R4k Nivolumab (Opdivo)
£ 4&73% Pembrolizumab (Keytruda)

2019 (BIETEtE 2 imiE

ezolizuma
(Tecentriq)
#1972 Durvalumab (Imfinzi)
MSB0010718C (Avelumab)
S

N Engl J Med. 2012 Jun 28;366(26):2517-9
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Study arms

Phase of study
PD-L1 selected
Study size, n
Histology, %
Non-squamous

Squamous
Other/unknown

Line oftherapy, %
2L
3L
>3L
Other/unknown

Nivolumab vs
docetaxel

[]
No
272 (135vs 137)

0
100

(=R = = R

Nivolumab vs
docetaxel

]
No
5382 (292 vs 290)

100
0

2019 R I= eSS P ami

SRR A RN AR AR

(EYNOTE-010°

Pembrollzumab 2or
10mg/kg vs docetaxel

i
Yes (TPS* 21%)
1033 (344 vs 346 vs 343)

70
21
8

69
20
9

<1

Atezolizumab vs
docetaxel

1]
No
850 (425 vs 425)

1=
=]
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Non-small Cell Lung Cancer

Non-Squamous

v v
No Targetable EGFR, ALK, BRAF,
Alterations ROS-1
PD-L1<50% TPS PD-L1250%TPS
TMB <a0/MB TMB z10/MB
v
Platinum Doublet? N{v'olumab Pembrolizumab
Ipilimumab
Pembrolizumab
Platinum Pemetrexed
Atezolizumab Bevacizumab M 5005 IMpowera3o OS/PFS

Carboplatin Paclitaxel

Nivolumab
Platinum Gemcitabine/Pemetrexed

Squamous

Fh =A 1=
emie

PD-L1<50%TPS

PD-L1250%TPS

TMB <10/MB TMB z10/MB

Nivolum
Platinum Doublet? ”OU ab
Ipilimumab

Pembrolizumab
Platinum Taxane

Atezolizumab

Carboplatin Nab-Paclitaxel

Nivolumab
Platinum Gemcitabine/Pemetrexed

v
Pembrolizumab

IMpoweriza PFS/0S?

CheckMate 227 PFS

Presented By Solange Peters at 2018 ASCO Annual Meeting
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http://www.actgenomics.com/tw/clinical_news/201805-cancer-immuno therapy
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pembrolizumab nivolumab atezolizumab
44 $e. 8
(Dako 22C3) (Dako 28-8) (Ventana SP142)
Re kR AERMKRE | FERMRE i KA
I/~ b L B R
& TPS = 50% 5 K64t ) R A
— 5 :

o 3 TC=50%
o mgm% TPS = 50% TC=50% | 5
— AR B # IC=10%

A p TC;SOO/
Aok emiER s % TPS = 50% TC=50% . ;
ZHA R # 1C=10%
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of PFS2

Events,n HR(95% Cl)

(95% CI)
Pembro 73 0.50
Chemo 116 (0.37-0,68)

<0.001
Time, months
No. at risk

sesoas: ASCO ANNUAL MEETING 17  #ASCO17 >

Siides are the property of the author. Permission reQuired for reuse.




B W@Et i
Kaplan-Meier Estimate of OS: KN-C14

Updated Analysis

Events,n HR(95% ClI)

: : 0.60

0.005
’ 1 e 8 : 2 (0.41-0.89)

'
'
'
'
A
'
'
'
'
'
'
'
'
'
'
'
'
'
'
s
L)
L

Time, months
No. atrisk

o3NE888838883

sesoaos: ASCO ANNUAL MEETING 17 #ASCO17

Siides are the property of the author. Permission reQuired for reuse.

P i p————

? . 9 18 21
No. o risk Time, months

e ' DMC recommended stopping the trial because of |
superior efficacy observed with pembrolizumab SHESVD
Bons ot May & S :




KN189 (Phase Ill)

IMPower 132 (Phase lll)

RSP RS

Patients

Biomarke
r/
Subgroup

Efficacy

Safety

N=616, (2:1)
1L line
NSQ

PD-L1 all comer

ORR = 47.6% vs. 18.9%

 mPFS =8.8 movs. 4.9 mo
(HR=0.52)

12-mo PFS = 34.1% vs. 17.3%

* mOS =NRvs. 11.3 mo

(HR=0.49)
12-mo OS = 69.2% vs. 49.4%

All cause AE: 99.8% vs. 99%
Grade 3-5 AEs: 67.2% vs. 65.8%
Discontinuous: 13.8% vs. 7.9%

N=578
1L line
NSQ

PD-L1 all comer

* ORR = 47% vs. 32%

* mPFS =7.6 mo vs. 5.2 mo (HR=0.60)
12-mo PFS = 33.7 vs. 17.0%

* mOS = 18.1 mo vs. 13.6 mo (HR=0.81)

12-mo OS = 59.6% vs. 55.4%

All cause AE: 98% vs. 97%
Grade 3-5 AEs: 62% vs. 54%
Discontinuous: 24% vs. 18%

N=1202

1L line
EGFR/ALK mut
NSQ

PD-L1 all comer
Teff-High
EGFR/ALK

Liver metastasis

* [ITT-WT] ORR = 56% vs. 41%

* [ITT-WT] mPES = 8.3 mo vs. 6.8 mo
(HR=0.59)

12-mo PFS = 66% vs. 56%

o [ITT-WT] OS =19.2 mo vs. 14.7 mo

(HR=0.78)
12-mo OS = 67% vs. 61%

Treatment-related AE:
94% vs. 96%

Grade 3-5 AEs:

60% vs. 51%
Discontinuous:

34% vs. 25%



Patients

Biomarker/
Subgroup

Efficacy

Safety

KN407 (Phase lll)

N=559
1L line
(+chemo)

5Q

PD-L1 all comer
(=50%, 1-49%, <1%)

* ORR =57.9% vs. 38.4%

 mPFS =6.4 mo vs. 4.8 mo
(HR=0.56)

12-mo PFS = 30% vs. 15%

« mOS =15.9 vs. 11.3 mo (HR=0.64)

12-mo OS = 65% vs. 50%

All cause AE:
98.2% vs. 97.9%
Grade 3-5 AEs:
69.8% vs. 68.2%
Discontinuous:
13.3% vs. 6.4%

IMPower 131 (Phase lll)

N=683 (armB+armQC)
1L line
(+chemo)

5Q

PD-L1 all comer
(TC3/1C3, TC1/2 or IC1/2, TCO/1CO)

e ORR =49% vs. 41%
e mPFS =6.3 movs. 5.6 mo (HR=0.71)

12-mo PFS = 24.7% vs. 12.0%
« mOS =14.0 vs. 13.9 mo (HR=0.96)
12-mo OS = 55.6% vs. 56.9%

All cause AE:
99% vs. 97%
Grade 3-5 AEs:
82% vs. 70%
Discontinuous:
29% vs. 17%

12
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expression
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Chemom | PD-L)1m
Chemo i PO-(L)1m IGWM hemo/T
Chemo + PD-(L)1 W 5 -'ii]_'_'.'.'O'M_f.'ffIﬁf.'.'f_'_'_'.'ff_'_'f.'.'

_ PDU1+IDO1A - Ohumm1
~ CHEMO+PD-{L)1+CTLA4A © i ChemoT
$ § R Pﬂlu Iliff],"ﬁCﬁernofl)”fﬁ‘Tﬁlffﬁ}\
8 | .. PO-{Ul+chemo A %
£ § ................... PO 4 CTAG A
6 12 18
PFS (months)

24

KEY

Y Indicates PFS range estimated
from ongoing study
Experimental or
clinical trial option
@ Biopsy indicated or recommended
B Approved treatment oplion
A Investigational treatment
(ongoing phase Il or Il clinical study)
I I
30 36

Nature. 2018 Jan 24;553(7689):446-454.
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