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Tamoxifen Blocks Estrogen Receptors HLA
Help

Tamoxifen enters a
cancer cell and binmds to
astrogen recepions,

- Tarmoilen
L
-
' ]
Est
FeCepion

(INA -~ LG

ML s
Cell .

When estrogen aniters
the cell, it can't bind to
the receptors,

® o
Estrogen
@
w
e TRl Ll

Cancer cell proliferation
is prevented,

class I @

HLA mnlecules

‘. class |
St

+Ag

Tumor antigen

Figure A: Generation of Antl-Tumor Immune Response by T Lymphocytes—Ag = anti-
gen; APC = antigen-presenting cell; HLA = human leukocyte antigen; IL-2 = interleukin 2; Tc
= cytotoxic T cell; TCR =T cell receptor; Th = helper T cell.

Asim Amin and Richard L. White. High-Dose Interleukin-2: Is It Still Indicated
for Melanoma and RCC in an Era of Targeted Therapies? 2013
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Overall Survival (%)

Keynote 024 & 189 trials
in the 15t line Tx of metastatic NSCLC

100+
90 * PD-L1 @ (L& =& 2 50%)
80+
70 Pembrolizumab
60—
Chemotherapy
50
40—
30 Hazard ratio for death, 0.60 (95% Cl, 0.41-0.89)
P=0.005
20+
10
0 T T T T T T 1
0 3 6 9 12 15 18 21
Month

Patients Who Survived (%)

80

704

60—

40-

30+

204

104

Pembrolizumab combination

Placebo combination

Hazard ratio for death, 0.49 (95% Cl, 0.38-0.64)
P<0.001

0 3 6 9 12 15 18 21

Months
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Overall survival (%)

Hi:}OF

oo o (EZ=%-24 0l

(urothelial carcinoma)

A 71 Sta A X&) Aot =4 APy e dHold 2240y

atezolizumab™! o e o e L e s .
(83 7] Agstetay U S4FREANSWEEF EE R SRS 2%ol P
1271 oujof] APESt B9 178
(M2018-103: 2018112, 8 M1 3¢ 0] PD-1 inhibitor 5 HTHEAA] A 22 k7] 9ke 7490 313,
DG2EE09/23
Overall survival . Duration of response*
Events/ Median overall 12 month overall 100
1005 number survival survival rate
of patients (months; 95%Cl) (95% Cl)
80 80+
— Atezolizumab  324/467  86(7-8-9-6) 392% (348-437) &
" —— Chemotherapy 350/464  8.0(7-2-8-6) 324%(28:036:8) & |
Stratified HR 0-85, 95% Cl 0-73-0-99 %
40- fg’ 40+
2
[
204 204
0 T T T 1 1 : i;|l]élé]1101'11121'1'1I1161'1'81'2'O211212
o 2 3 4t 8 3 45 7 9 3 14 15 7 9

— 1 1 1 1 1 1 111 1T 1T 1 T T 1
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

IMvigor211 trial, 2017 Lancet

Time (months)
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nivolumab=
PN Ho)1i-= = 0=
4 Feo] E7FseAY Mol SAFE )
(Rl201823%:201825) S o e o 1=}
: = 3 o] PD-1 inhibitor, PD-L1 inhibitor x| &2 1tX] P
pembrolizumab= o] A}
[e1 X e o S5
5 B2 745l gHsh
(M1201823%:201825)
& OveriliSinival B Progression-free Survival Rp— i
atients o i 1an
100 -5 Hazard ratio for death, 0.42 (99.79% Cl, 0.25-0.73) 100 or Had Disease  Progression-free
90 Progression Survival
5] 90+ no. /total no. mo (95% Cl)
80- < so- Nivolumab 108210 5.1 (3.5-10.8)
o Nivolumab < Dacarbazine 163208 2.2 (2.1-2.4)
é 70 o= e ArArA g
oo Dacarbazine = 29
< n
S 607 % 60 :
E %o 3 Nivolumab
‘g e e e S T T T AT & {7 0 WS | SR, R S e s S
\ = ﬂiLA AN “‘
2 M > z 40 A
8 - E ; : -
g Patients Who Died Median Survival © 2 30 R
20 no. ftotal no. mo (95% Cl) 2 . Dacarbazine i S e
104 Nivolumab  50/210 Not reached =
Dacarbazine ~ 96/208 10.8 (9.3-12.1) 10
0 T T T T 1 1
0 3 6 9 12 15 18 Y T T T T T 1
Moiith 0 3 6 - 12 15 18
onths
Months
No. at Risk No. at Risk
Nivolumab 210 185 150 105 45 8 0 Nivolumab 210 116 82 57 12 1 0
Dacarbazine 208 177 123 82 22 3 0 Dacarbazine 208 74 28 12 Y 0 0

CheckMate066 trial, 2015 NEJM
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Ipilimumab stimulates antitumor immunity by blocking CTLA4, a
natural brake on T cells, and allowing their unimpeded
‘costinmulation’.
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Previously Treated Patients

Median
0S, Mos
10.0
10.1
6.4

HR P Value

0.68 <.001
0.66 .003

= |pi + gp100
e | D
gp100

80
60 =

40 -

20 +

O L} L] L . T . . LJ . . L] L] L] .

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Mos

Ipilimumab + gp100 vs gp100[1]

Patients Survival (%)

Previously Untreated Patients

Median
0S, Mos
= |pi + D 1.2
- Placebo+D 9.1
100

Est1, 2, 3-Yr P
Survival, % HR Value
47.3,28.5,20.8 0.72 <.001

36.3, 17.9, 12.2
804

& Ipilimumab + dacarbazine
® Placebo + dacarbazine

60
40+

201

0

L) I+ L] Ll L] Ll L] L] L] L] .

0 4 8 12 16 20 24 28 32 36 40 44 4
Mos

Ipilimumab vs Placebol?

1. Hodi FS, et al. N Engl J Med. 2010;363:711-723. 2. Robert C, et al. N Engl J Med. 2011;364:2517-2526.




15t line Ipilimumab-nivolumab combination in malignant melanoma

A Progression-free Survival

o\? 100 B,

E 90

g 304

7

g 70+

T 60

8

a 504

g

?o_n 40

o

£ 304

3 20+ :

2

§ 10+ BepaEp-0-0—ed® |pilimumab

g o0

o T T T T T T T T | T T T T T 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months
No. at Risk
Nivolumab plus ipilimumab 314 218 175 155 136 131 124 117 110 104 100 92 75 29 5 0
Nivolumab 316 177 151 131 119 111 105 102 96 87 81 75 61 24 0 0
Ipilimumab 315 136 78 58 46 42 34 32 30 28 26 23 15 8 2 0
B Overall Survival
100-faa o

Nivolumab plus ipilimumab

Patients Who Survived (%)

504 a4 Nivolumab
40
] Sy Ipilimumab
= 34%
20
10-
0 T T T T T T T T T T T T T T T 1 .
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 ChECkMCIt€067 tI’IG/
7
Months
No. at Risk 2017 NEJM
Nivolumab plus ipilimumab 314 292 265 247 226 221 209 200 198 192 186 180 177 131 27 3 0
Nivolumab 316 292 265 244 230 213 201 191 181 175 171 163 156 120 28 O 0 16
Ipilimumab 315 285 253 227 203 181 163 148 135 128 117 107 100 68 20 2 0
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3" line Nivolumab in AGC
A double-blinded, randomized, Phase 3 trial

All patients
100 - —— Nivolumab + Median overall survival
90— —— Placebo Nivolumab  5-26 months
Placebo 4-14 months
80— HR 0-63 (95% CI 0-51-0-78); p<0-0001
g 70—
Eﬁ 60—
T 404
(<5}
>
@) 30—
20 ) 1 il 1
10—
1 1 ]
O 1 1 1 1 1 : 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22
Nivriber Time since randomisation (months)
atrisk
(censored)

Nivolumab 330(0) 275(6) 192 (10) 141(16) 94(45) 56 (65) 38(75) 19(88) 10(96) 5(99) 3(101) 0(104)
Placebo 163(0) 121(3) 82(4) 53(6) 32(10) 16(15) 10(17) 4(18) 3(19) 3(19) 1(21) 0(22)

ATTRACTION-2 trial, 2017 The Lancet



Cost and/or Risk < Benefit?

Cost for chance of Cure
Cost for gaining OS
Cost for gaining PFS

Affordable Risk?




Table 1 Compleved phase I rrials of immune eheckpaint inhibitors in previonsly treated advaneed NSCLC

Trial Histology, PD-L1 details 05 mos) PFS fmos) (:rg{%] 10 ORR by PD—LE} DoR (mos)
CHECKMATE-MT: nivolumab  Sguamous 82vs 60 A5vs. 28 [20vs 9 17 {=1) NRE vs. 8.4
vs. docetaxel {17) Any PO-L1 17 {=1)

Epitomics 28-8 PD-L1 IHG 21 {=5)

PO-L1 stratification: 1%, 5%, 149 {=10)

10%;
CHECKMATE-05T: nivolumab  Non-sguamous 122 vs. 94 23vs 42 19w 12 91 17.2vs. 5.6
vs, docetaxel (18) Any PD-L1 31 4=1)

Epitomnics 28-8 PD-L1 IHC 36 {=5)

PD-L1 stratification: 1%, 5%, 37 (=10)

10%
KEYMOTE-010: pembrolizumab Sguamous and non-sguamaous 104 ws, 12,7 v5, 8.5 389vs, 40vs )18 vs, 18vs, 8 NR[1-50] MRE vs, 6.0
vs, docataxal (19) 4.0

PD-L1 + [=1%) MR 29-30 (=50)

Pambrolizumab 2 vs, 10 mgkg  PD-L1 1-50% -

PhammDx 2203 PD-L1 IHC 149 w5, 173 vs, 8.2 -

PD-L1 stratification: 1-50%, PD-L1 =50%) -

=50%
OAK: atezolizumab vs. Sguamous and non-sguamaous 13.8wvs. 9.6 28vs a0 14 ve. 13 - 16.3 vs. 6.2
docetaxel {20] Any PD-L1 126 vs. 8.9 (TCAC PD-L1 =1%) B (TCAC =1)

Vantana SP142 PD-L1 HG 15.7 ws. 10.3 (TCAC PD-L1 =1%) 18 (TTAIC =1)

PD-L1 stratification: <1% (TC/IC), 20.5 vs. 8.9 (TC PD-L1 =50% or 31 (TC =800rIC =10)

5% (TGAC), 50% (TG, 10% (10)  1C PE-L1 =10%) \ j

NSCLC, non-small cell lung cancer; PD-L1, programmed death ligand 1, O5, overall survival, PFS, progression free survival; ORR, objective response rate; 10,
immunatharapy; DoR, duration of responsa; NRE, not rmachad; IHC, immunohistochamistry; MR, not reportad; TC, tumaor calls; 1C, tumor-infittrating tumor calls,

Deepa Rangachari, Daniel B. Costa. Transl Cancer Res. 2017;6(Suppl1):5151-S157



ORR by PD-L1 expression

Nivolumab —SqCC Nivolumab — NSQ Pembrolizumab-NSCLC
CheckMate 017 ChekMate 057 Keynote 010
0/ % ()/
4; o = 45 -
40 == 7 36 40 1
35 ]
35 - 31 35 -
30 - 30 o ‘ 30 -
75 25 A 25 4
20 A 20 A 20 - 18
15 15 A 15 -
9
10 - 10 A 10 -
5 g o 5
All <% 2% 5%  210% CAL 1% 2% 25%  210%  250% ) 21%  250%
patients patients
N 135 54 63 42 36 292 108 123 95 86 66 o 139
s 100%  46% 54% 36% 31% Tl T 66% 28%

portion



Apporved PD-L1 Diagnostics 4

Nivolumab: Pembrolizumab: Atezolizumab:
BMS1 Merck? Roche?
b Clone Eoitone 28-81 SP263 22C3 SP142
piop Extracellular domain Extracellular domain Extracellular domain Intracellular domain
Diagnostic Partner Dako* Ventana® Dako® Ventana’
Instrument Autostainer Link 48 BenchMark ULTRA Autostainer Link 48 BenchMark ULTRA
Cell Type Scored Tumour Tumour Immune

Scoring Method?

% of PD-L1—expressing tumour cells

% of PD-L1—expressing

% of PD-L1—expressing
immune cells in tumour

tumour cells
area

Diagnostic Status Complementary Companion Complementary
Current IVD : o EU: 21% : p
PD-L1 Threshold All patients are eligible US: >50% All patients are eligible
Approval Status

EU NSQ NSCLC, melanoma NSQ NSCLC NSCLC NA

us NSQ NSCLC, melanoma NA NSCLC Urothelial carcinoma
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— L
DAl o | HEt TN =
4002 it - pembrolizumab YA et Es QAT HEs Meb |3RFOJAHL T elset
(palliative) (100/100)
— = INK/T—cell Ok7} AOH =
4003 1= Li': lymphom| pembrolizumab [0|& 2ol £23H= NK/T—cell lymphoma| 2&} O &k~ = =
= (palliative)
a (100/100)
ZEM EA . iboll Al st xISHAS ZEM| A oF : DAlx o | St TN =
4004 | 2tEEet i(l,k < nivolumab sorafcingahgilld_EPH n Sco = o|ﬂ;} <= 12X} o] At ?E)a”iative) ol R et
= ' ug ore 7 0|9 (100/100)
- - - _ EZ} X{OH =
_ St5 o ZxM MM IS Mol E2M | DA o | T TN =
4005 a2 et R ot nivolumab = 25 BOS S ox} o|AHF I =S ojmgy
c=F abmf gt = gt e ( (stage v) FOT& paliatve) (100/100)
MMR-d(Mismatch repair — deficient) &£ N T/ LT
4006 | ZZ&et - pembrolizumab MSI-H(Microsatellite Instability— High) &l |3} O] &+ '(" IIEtT\:IZ)I ot
4 &hot (100/100)
MMR-d(Mismatch repair — deficient) &£ arm g | R T &
4007 | A&t - nivolumab MSI-H(Microsatellite Instability— High) & [3X} O A" =5 olmet
(palliative)
24 xpok (100/100)
18AM| ol &t A 27tsTH UM E= MOl
4008 | dB =R = broli b 44 UPS(undifferentiated pleomorphic sarc oz} 0| Ab TAIXQH Q.kag*l;gfi =
=y ot = - mpoprolizum . . . X P Pl =
T PEMBIONZUMAD 1o ma), DDLPS(dedifferentiated liposarcom < | (palliative) | 4 507150
a)
Fluoropyrimidine—based, platinum—-based, N T
4009 Al of - nivolumab taxane—based chemotherapyoll &&3H= |2XF O &k =5 olggt

H A A EoHE Y AT A E )

(palliative)

(100/100)
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Overall survival (%)

| HR0.82 (95% C1 0.66-1.03); one-sided p=0.0421

Pembrolizumab versus paclitaxel for previously treated,
advanced gastric or gastro-oesophageal junction cancer
(KEYNOTE-061): a randomised, open-label, controlled,

phase 3 trial

— Pembrolizumab
\ Paclitaxel

CPS21

~
el
I

ESTRTEE

Mumber at risk
(censored)

Pembrolizumab 196 (0}
Paclitaxel 199 (0)

Progression-free survival (%)

T T T T 1

[} 12 18 24 30
Time since randomisation (months)

1140} 78(0) 39(12) 1431 0(45)
130(0) 540} 23(8) 7117) 0(24)

l —— Pembrolizumab

— Padlitaxel

| HR 1.27 (95% C1 1.03-1.57)

Number at risk
(censored)
Pembrolizumab 196 (0) 38(2) 25(3) 15(7) 7i132) @ {19)

Paclitaxel 199 (0) 57(9)

| —
0 6 12 18 24 30

Time since randomisation (months)

15(14) 4(14) 0{15) 0(15)

Overall survival | %)

7T HRO64 (95% C10.41-1.02)

0 T T T T 1
0 b 12 18 24 30
Number at risk Time since randomisation {maonths)
(censored)
Sembrolizumab 53 (0) 34(0) 24(0) 13 (7) 6(14) 0(19)
Paclitaxel 55 (0) 33(0) 30 7 4] 4(5) 0(9)

*Combined positive score (CPS)
— number of PD-L1-positive cells

(tumor cells, lymphocytes, macrophages)
As a proportion of the total number of

tumor cells multiplied by 100

Lancet 2018; 392: 123-33
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O 7h==0F ALE - AFEAE R E

L
H| & X|7I2 = primary medi
4010 —’-‘l—(Pl\/IILiBEIS astinal B celll pembrolizumab 2 18M old Mty X =42l primary D} Of AF| 2AH2H %aﬁlgﬂ 2
3 ymphoma mediastinal large B cell ymphoma < | (palliative) | (1007100)
2011 | x| zH et _ volumap | HE7Ie gekeol e admm | o, [2amew| FEESE
L olH Ll
(LD, ED) l' < | (palliative) (16B_71%0)
4012 7| E}ot = A o} . |:|—I|.I_;L7| HJ- SOI-IO:!-RI:'LIO.” II_|30|-|8I_|- invasive = DA™ QH st e =
o EMel pembrolizumab 2KF O| A St
. . o {
thymoma, thymic carcinoma < | (palliative) (1507130)
MMR-d(Mismatch repair — deficient) EE
4 7| Elt - ' = i ' ili " eSS
013 | Ef pembrolizumab | MSI—H(M|_crosateII|te Instability— High|2X} O] A+ f"jlﬁ't&u‘:‘; H‘&—?‘—Eﬁ
) D&l k(x| &FoF H| 9l) pallatvell (100/100)
HE X 20l HuSIRAL EE X =T}
Jlciz ol | ohr/ohy i St A TEeE
4014 | ZetEeh | EHE/Ehge| pembrolizumab  [MEHSHA| p22 PD-Li-positive X184} BH 2k 0] A HEE pEs
Sot, B eh(HiE By R et A 2)) Patiat?] (roorio)
o ' XA A2 E 4 AL = o} gt M =
4015 xl_g_%:l_l_%l_ _ pembr0||zumab o o Pg_ T "f’j'\é o“"'lk”i%(advanc Zil' OI/C\DI_ —T,—Al&l‘g—téll HSIESL -
ed cervical squamous cell cancer) (palliative) (1507130)
e 58S
=
401 7|ELt S , pemetrexed/platinum 2ol ZI&i sk Q| . RS
016 |Efet or =zl pembrolizumab Mgﬁli(%m/zﬂl) <= TV IoX} oAk (ﬂjlifﬁ H@%%‘
o
= Sl T pallativel|(100/100)
18A ol &ko| A 27lse Mol EH
R A ' " ! o Toa OLF I AIOHE =
4017 | FZ%et | &Me | pembrolizumab |2 #X} (ECOG 0-1, PD-L1 >1%2 25 |2 o|4f| TH™ 28| Toing
sh= A=) patiativell (100/100)
N . o AbIL Al ZE OFS = ol(pPD— ofat MM =
4019 | SR H| 2l 5 ¢t pembrolizumab g “i HI%OF Hl el = (PD DX} O] A HHHRHE olmet
L1 positive?! &) < | (palliative) (1507130)
Lol _ . N i g|l:7|-7(l_-|0H %
4020 A Of pembrolizumab PD-L1 positive XIS A k4ot 3xt of &t (ﬂﬁlat&g'; té?ﬁ:‘
palafive’| (100/100)
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S|7HETHALS - A AIH R

L
=EA primary CNS , .
4021 | SFHBA & lymphoma nivolumab relapsed/refractory primary central ne 3} 0| A} DA ou| ST T =
rvous system lymphoma(PCNSL) | (palliative) ol
u| 5 x| 712 = | Diffuse Larg m (00150
— H O .
4023 = e B—cell Ly nivolumab UM /=34M Diffuse large B cell lym axh o AHZH =2 ofgt MY &=
mphoma IOhOma(DLBCL) |- |O (palliative) SIEEEr
(100/100)
4024 m| Hot _ . p
= pembrolizumab Merkel cell carcinoma(MCC) 1z} [AoHeE Q'%Eﬁ =
alliati =T e
100 (palliative) (100/100)
5 "_j'l_l?_ol' - i - OFZ} X{OH =
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Immune-Mediated Adverse Reactions

Result from increased or
excessive immune
activity
Systemic high-dose
corticosteroids®
may be required for
severe events

Can be severe or
life-threatening; may
involve various organs
Immune-

mediated

adverse Early diagnosis
reactions and appropriate
management essential
to minimise
life-threatening
complications

Unless an alternate
etiology has been
identified, consider all
signs and symptoms

Patient education for
early recognition

aWith or without additional immunosuppressive therapy.



Cost and/or Risk < Benefit?

Cancer Therapy: Clinical Clinical
Cancer
Research

Hyperprogressive Disease Is a New Pattern
of Progression in Cancer Patients Treated by
Anti-PD-1/PD-L1
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Cost and/or Risk < Benefit?

Cost for chance of Cure
Cost for gaining OS
Cost for gaining PFS

Affordable Risk?




Immunotherapy Targeted therapy

More Survivors At Rx End More Survivors At Rx Beginning

Percent alive
Percent alive

Years Years

Figure 1. Effects of immunotherapy and targeted therapy on melanoma survival curves. Immunotherapy

http://clincancerres.aacrjournals.org/content/clincanres/18/2/336.full.pdf






