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(@) Trafficking of T celis
~ o tumours (CTLs)

~ (5) Infitration of T celis
(:3) Priming and activation &/ ‘m(o‘ tumours
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(2) cancer antigen < ”o va i' (&) Recognition of cancer
presentation 5 | e cells by T cells
(dendritic cells/APCs) | s g (CTLs, cancer cells)
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1. feungSeazidass cancer-specific  antigens
29NU WAZUalimmMunogenic signalsﬁ‘u"} Wil

v '
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T-cellsidnwaauzidslanau Fsimmunogenic

Y o

AunulABN13NILAUIEUYU Immune checkpoint ¥inl#szuy

wiwiewladld mswanerdneunddutagiuiainnguenluainyadalufl Immune checkpoint protein sivaliszuu

signalsﬁl AULNE1591W3N pro-inflammatory
cytokines %38 ansiivaslag gut microbiota

2. Cancer-specific antigensﬁ‘da'aUaaﬂuwzgﬂﬁuﬁ
ﬁWLL%ﬁﬂIuLaqa‘Uaﬂ Major histocompatibility

complex (MHC) class | ez MHC class I %ﬂ@gj

UUR1999 dendritic  cells 158097 antigen-
presenting cells (APC)
3. Antigen-presenting cells (APC) 3zuULaUD

cancer-specific antigensaaT-cells 7ifumIT-
cell receptor (TCRY®

4. T-helper-cellsagwdalymphokinesyiilT-helper
cells inswan wazwdeudu cytotoxic T
lymphocytes (CTLs)

5. CTLs—celLs%Lﬂﬁauﬁiﬂﬁﬁ'auuxL%ﬂmmz‘u‘u
vaendenTiassfoutiug uavidlufitumor bed
114 endothelial cells

6. MHC class | complex (cancer specific antigen
fiuifu MHC class 1) Aggn CTLs-cells (CD8+)

Fufisgunisves T-cell recepters (TCR) (5U# 2)
7. Immune check pointngy B7 family (8guuiiy
v84 APC)gduiy CD-28 receptor (8 UURIYDS
T-cells) %aasﬂizﬁumsﬁwmﬁum CTLslunns

anuadusis
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agalsfimulussuugiiquiuagsodinig
mqu‘%aé"uégwmuﬂ15ﬂix§jum$ﬁ1muﬁum T-cells
delMAnnizauna dsn1sdudadagsiaulng
immune  checkpoint aﬂﬂfjlllﬁl,l,ﬂ' cytotoxic  T-
lymphocyte antigen-4 (CTLA-4)°‘?Q@§U1A T-cells
Joudu negative-costimulatory molecule 1ngCTLA-
4 9ziuniu B7 LLas%aiqé’zyzywmlﬂé’uégqmimsé:u T
cell  activityluaisdu wuiarn1svineuves CTLA-G
LAy CD28 receptor adipsaunani tietaafulalli
LM autoimmunity

wenaniigsdl checkpoint protein 8nuiin
wisfifunuwlunstiudsnsrhaures Tcells oun
programmed death-1 (PD-1) receptor%ﬂagjuuﬁ’s
294 activated T-cells @ ligands wesiume PD-L1
(B7-H1; CD274) wag PD-L2 (B7-DC; CD273) Fsazay
UUAIOY  APC WU dendritic  cells  #5®
macrophages Wuinile PD-L1 ligands §uffu PD-1f
"\]SEGJJ‘UEjgﬂélliyiy,’IEUﬂiSél:uﬂ’]iﬁ’N'luﬂJm activated  T-

cells™ (E‘Uﬁ 2)

T CELLS

B7.1/7.2 MHC B7.1/7.2
Class I/1l

PD-L1
PD-12

APC

JUN 2 uansisimmume checkpointlusiuviasingg fauas

a v oo o 6
LATLAYIVDINUNITNINIUVDY T-cells

TugUaelsausiiatu aslauiiaunfives
cancer-immunity cyclelutunausgg 1y dendritic
cells lalauns5ans239v cancer-specific antigen 161,
finsdudslalld  CTLsindeudilufidounsiSe, davns
TunaUA lUNINTEAUNTTINUYEY T-cells

& ¢ g o a
uene1nd twaduyiiednazinigeg
environments 1184311

immunosuppressive

Wadues9iinIsfinduIu PD-L1vuRwad vinlid

¥

A159UfU PD-1 U activated T-cells tinuINTU 39
Wnnnsguganisvinauvedactivted T-cells @9z

1Y ¢ aaa v3-4, 7 =
TeaduziSeunsai@iaseald (Ui 3)

Down-reguiation of anfigen
presentation leading 1o impaired
recognition by T cels'®

Reduced expression of
ligands for co-stimulatory
molecules such as B7.1 and
inducible co-stimulator
ligand (ICOSL) on APCs
leading to defective immune
functions'®

Tumour cell or APC

Creation of an immunosuppressive
microenvironment leading 1o recruitment
of, or promotion of, suppressive immune
coll differentiation or expansion'®

Expression of inhibitory receplors,
e.g. PD-L1 and PD-12, leading to
T-cell inhibition®®

U7 3 uansdanalneineg MwadusSsanunsavaudienis

° Ay o ' 8
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Tudlagtiuiinsfnwuazideiieaiu cancer
immunotherapysnniu Tneazliaruaulaluios
YBdimmune checkpoints agcheckpoint proteins
Aeq fifnadeunumnisiiaures Tcells Ined
Meavideaneduuuil
1. Cytotoxic T-lymphocyte antigen-4 (CTLA-G)

(E‘Uﬁ 4) wu1e Ipilimumab  Yumonoclonal
antibody fleengndnsasiumis CTLA-alaenss
Tned 2 nsfnwfiuanafiauseansanvesen
Ipilimumab lunsifinsnsinissendinesnsdl
HeddynsaiivesUisadvanced melanoma
Fwildeipilimumabildueyifiain US FDA
w2011 dwsuldShuidUae advanced

melanoma

Ipilimumab Blocks Negative Signaling From CTLA-4

CTLA-4 blocks co-stimulation:
No T-cell activation

Ipilimumab blocks CTLA-4:
T-cell activation

Co-stimulation via CD28:
T-cell activation

CTLA%

3 cumﬂihmumab
B7

Adapted from Lebbé ot al. ESMO 2008

APC. antigen-prasenting cell: CTLA, cytotoxc T-ymph +4; MHC. mayor TCR. T-col raceptor.

3Uit 4 nalnmseengridves anti CTLA-G GsagyilyiiAn T-cell

activation
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msfnwsniuphase Il iinis@nenlu
fUrwadvanced melanoma Fvngldsunissnenan
rewseuAiivith uFell-2 $1uu 676 318 uusdihe
wuvdueenidu 3 ngu liurnguitlé$u  ipiimumab
39UAU glycoprotein 100 (gp100) vaccine, ﬂeju‘ﬁam
193U ipilimumabegnafien (3 me/kg i.v. infusion 1N
3 §Uani Swuitonun 4 ads, uasdtaonguil 3 az
175U gp100 vaccine 981aLFY?

PNRANISANBINUISATINITTonTInT 24
weulungu guasdilddunisinwidie  ipiimumab
390U gp100 vaccine, ipilimumabagiafed, way
gp100 vaccine l9in 22%, 24%, uag 14% ANAIHU
wagAImedian overall survivaﬂundmﬁﬂ’mﬁlﬁ%’u
ipilimumab  92uAU glycoprotein 100  (gp100)
vaccine Uszanm 10 1o lawfleuiu 6.4 eu Tu
ﬂﬁjmﬁlgﬁv ¢p100 vaccine 8814 (HR 0.66)

msAnwiieesihdu phase NIl wuifu fnw
lugUae advanced melanomafilaliaerun1ssny
Taeuinou (17 line treatment) §1u3U 502 578 WU4
fuheeenidu 2 ndude fUheildunisinuide
ipilimumab  $91AU dacarbazine LLﬁzéﬂﬁﬂﬁlﬁ%’U
N135nw1ae placebo 39U dacarbazine  Wuin
fuaenguusn (Lasuipilimumab s dacarbazine)

a

9gflA1 median 0S AuunigUaedlésu placebo
3911V dacarbazine eg1sldsd1AYN19ATaA (11.2
Wou susu 9.1 wew)
dmdunadiafeiinuldainenduilaun
immune-related adverse events (irAEs) laga1n1s
quuwﬁ%wul@fmipitimumab Ao enterocolitis,
hepatitis, dermatitis, e8¢ endocrinopathies

2. Programmed-death 1  (PD-1) receptor,

Programmed death-Licand 1 (PD-L1) uag
Programmed death-Ligand 2 (PD-L2) Fadu

co-regulatory molecules Lulfgniu CTLA-4

9nU3deny  PD-L1  expressionlungiss

waesla WU melanoma (40%-100%), NSCLC

(35%-95%), war multiple myeloma (93%) faids
finsimueniidesusimesie PD-1 receptor wax
PD-L1 ligand %aﬁﬂ’liﬂalﬂﬂ’ﬁaaﬂqwéﬁmﬁ'u ( gﬂﬁ
5) uenninuieniioengrsedusunese PD-1
receptor Way PD-L1 ligand HUszanSaniruLeniu

ipilimumab  UAziiNaT19LAENTIANIIN  immune-

related side effects Hpgas

Anti-PDL1 Anti-PD1

ywiduiy PD-L1 9 block co-inhibilory signaling viavt
insewieadundeiy PD-1uaxB71 vidliaa
degnreniiaclnsedu T-cell actiity'22122

unidufy PD-13¢ blocks ca-inhibdory signalling b
inszwiemdun ey PD-1 viniu wilfifiden
sowheaadunieiy BT 1dadaduldn2

Asuiuwas PD-L2/PD-{
interaction Geﬁuml)Mu
1§ duseusnisniiann

n7 blocks PD-L2/PD-1
interactions araiiiin

x
immune homeostasis  5aume
wilasiumania

autoimmune responses
Tamawrlwmbanlon'?

f1987981LALIIUITENIINITENNG VDA
cancer immunotherapy MAgIv09U PD-1

pathway iRsil

Nivolumab (BMS-936558)

Nivolurnab 81 human 1sG4 mAb §ausnii
fumunesia PD-1 pathway (PD-1/PD-L1 inhibitors)
(Nivolumab/ONO-4538, Bristol- Myers Squibb;
formerly MDX-1106)

11398 phase I \JunisnsiAetunis
\invuinveslunguitae advanced melanoma
(dose escalation cohort expansion study) lagil
dU3e 107 518 lasun1s¥nwidigen Nivolumab
AuIAdaue 0.1 - 10 mg/kg n 2 dUai 1waan
Hamun 96 dUa1vi demanisAnwinuingiaeasd
median overall survivalfigauufe17 e uazd
§n51n15500T30 (overall survival rate)i 1, 2, 3,
wayr 4 U iU 63%, 48%, 42% way 32%

ATUBINU LALTINUIILINTINITADUAUDILUY
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complete %39 partial responsela 32% wonaNLAY
fawudn N1575 PD-L1 expressionUuRILgadiziSeay
ﬁmimauauaﬂ‘ﬁﬁﬂﬂﬂ, i1 progression free survival
(PFS) waz overall survival (OS) ﬁumﬂ’j’lﬂﬁjumﬂﬁ
PD-L1 expression '

INNANITANBIAINE1IU190 uT 99197

AsANWIlY Phase Il Tuaaumaumadl

CheckMate-006 (NCT01721772)

Wi randomized trial, Anwluddae
unresectable stage Il wag stage IV melanoma %tn
iy wild-type BRAF uazdvliimgldsunmssnudug
119U (1st line treatment) 911U 418 518 Tn8LUS
dlaedu 2 ngu  wuuduinedesidim Ll
- E:J‘L'J’Jﬂﬂa;uﬁ 115U Nivolurnab 3 mg/kg iv. nn 2
fan
- Q’ﬂwﬂa;mﬁ 2 165U Dacarbazine 1,000 mg/m2 i.v.
N 3 duam

wungteiiléunisinude  Nivolumab

9gil OS 813U IINGUALASUNITTNwIRIY

o w a

Dacarbazineag 1l tiodAgyn19ain laeddnsinas
5037 1 U (1year survival rate) 73% loifieu
AU 42% (HR for death 0.42, 99.8% Cl 0.25-0.73)
uenntulunguitasdlésuen Nivolumab asil PFS
fiurundn (5.1 weu Wieudu 2.2 iow) uaz ORR i

A (80% \Feuiy 14%)"

CheckMate-037 (NCT01721746)

vJu randomized  trial, ﬁﬂwﬂu@:ﬂw
unresectable ¥3sadvanced melanoma A
ANLMAINNITINIAE anti-CTLA-4 (Ipilimumab
v3e Ipilimimab $3uffU BRAF inhibitorlunsdiiviu
BRAFV600 mutation-positive) (2nd line treatment
volate line treatment) lnaudagihedu 2 ngu
wuuduludnsndu 2:1

- ﬁjﬂmndmﬁ 1(n=272)1¢5u Nivolumab 3 mg/kg i.v.

nn 2 dUam

- Q’ﬂwﬂfjuﬁ 2 (n=133) 1#5U Dacarbazine 1,000
mg/m2 iv. %N 3 U1 w30 Paclitaxel 175
mg/m2 i.v. 33U Carboplatin AUC6 nn 3 dUnm

Primary end point fe dndurerUiedislsns
NINBUAUDIRONITINY (ORRLAZENTINITIOATIN
(overall survival, 0S) ewuASeiladiasizvina
n1sAne1luYusn (planned interim  analysis)

Ay

wasnddigelungun 1 lmdnsaudiuiu 120 Ay,

dUdengui 2 993U 47 518 wagladnisinaunis

SnunlUueg19108 6 LADUWAD TINANITANYINUIN

!
]

fUhenguilld¥u NivolumabazslORRANINNINGY
fheiildsuenaiviaegraddoddgynisadafe
31.7% (95% Cl 23.5-40.8) 1ar10.6% (95% CI 3.5-
23.1) muddiu dwugflaedill BRAF mutation uaz
LABANLUAIINA1TNYI18 Ipilimumnab§ailens)
N15MBUANDIABNITINYIAIY NivolumabUszumn
23% uenanidamuinduasiilé¥uen Nivolumab 1z
fi9asszaznaniinevaussionisinuuIunIgUIe
nguitldionaivadn (not reach ileifisuiu 3.5

= 16
WD)

CheckMate-067 (NCT01844505)

171 randomized trial, double-blind &nw1
Iui{ﬂ’m unresectable ioadvanced melanoma i
geldinelasunisdnulaquineu (1st line
treatment) $1uaudUae 945 318 lnswusitaeidu 3
&y wuvdNmegnsIdIl 1:1:1
- Q’ﬂqana:uﬁ' 1 (n=314) 1@Sus1 Nivolumab 1 mg/kg
iv. N 2 §UAm S Ipilimumab 3 mg/kg iv.
nn 3 dUa S1uru 4 ads wazernduldsudu
Nivolumab 3 mg/kg iv. nin 2 dUas
- Q’ﬂwﬂejuﬁ 2 (n=316)la5U81 Nivolumab 3 mg/kg
iv. 0 2§t 33y Placebo
-ﬁﬂuaﬂduﬁ 3 (n=315)lA3U8" Ipilimumab 3 mg/kg
iv. 90 3 dUami S 4 ads Sy Placebo
Co-primary end points 1oun PFS  uwag OS,

secondary end-points lAuA ORR uaysafety

© by Thai Society of Clinical Oncology
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nuIdeillaviinsieseideyandaainfaniunis
fnewrlduds 9 thou wudn nguiUlrenlasuen
Nivolumab+lpilimumab  kagngugUleiilasunis

o 1%

$nw9ae Nivolumab  ae1aLfien azdl PFS Lay ORR
Arninegeilfeddymisadadleifisuiunguitoed
195ue Ipilimumab 8g1a@e (PFS: 11.5 Wow, 6.9
WoULAY 2.9 1HoU MIUAIAU ez ORR  57.6%,
43.7%, way 19% ANUaeU)

NaT19ALe grade 3-4 wule 55%, 16.3%
waz 27.3% lungquivasiilasunisinuisiie
Nivolumab+Ipilimumab,  Nivolumab 8814187
wae Ipiimumabegaiien mud iy Tneradhafissd
wulavesq loun diarrhea (9.3%, 2.2%, 6.1%), N3
\iutuveaan serum lipase (8.6%, 3.5%, 3.9%), N3
\inTuvearn ALT (8.3%, 1.3%, 1.6%), colotis
(7.7%, 0.6%, 8.7%) wuIgUedndudomennisld
\esnuadnafweseUssan 36.4%, 7.7%, uas
14.8% lungufvlesaldsunissnuidae
Nivolumab+Ipilimumab, ~ Nivolumab  8g13LAe1
uay Ipiimumabeognaiiien auadu uazwuiifiied
FeTinannsldelunguiiléfue Nivolumab oens
Wea wag Ipilimumabeg1afelngisas 1 578 liny
ffUaefidsdinainnisildfunisinuidae
Nivolumab $uAU Ipilimumab

dAwsunarInsAneluLIgnIINITTONTIn
(05) warauduRusIEnINUadesieg wu PD-L1
status  AUUTEANSAINYOIBT §3ABITONITIATIZY

£

Y Aaa o = 17
VRHUANAIRINNUANATUNTTINYIVIUIUNITU

Na719.AB991n81 Nivolumab  3zAaT89AU
UWSUIUﬂEjiJ anti-PD1 monoclonal antibody s
wugUinisalvesmatnadestasninen Ipilimumab

uanniifedinisdnulugvae advanced
squamous NSCLC (CheckMate-017) %QWU’j’IQJﬂ’JUﬁ
1Asun155nw1 2nd line fee1 nivolumab azilgns
n13sendinflutunitegeivedfynieadn (9.3

oy Tungugtaefild nivolumab 3 mg/kg ¥ 2

danai ieuiu 6 e Tuftaefilésu docetaxel75
mg/m2 i.v. )N 3 &A1, p<0.001, HR 0.59)18 ua
Javil US FDA eudi@naslden Nivolumab Tuguqe
advanced squamous NSCLC ffidumamseiinig

Miunnstdenaiivndnngy Platinum-based

Pembrolizumab (MK-3475; Merck)
Pembrolizumab ¥ u  anti-PD-1
monoclonal antibody Fal phase lIl study Fwanads
Uszansamlunssnwideen Pembrolizumab vy
fUnadvanced melanomafilsiiay wagiasldiuns

$nwene ipilimumab wnau

KEYNOTE-002 trial

nsAnwnlugUie advanced melanoma
fifesioen Ipilimumab 117U 540 518 Tasuuegtae
sandu 3 nqu wuuda eun
Hfaengudl 1 1#5uen Pembrolizumab  wuin 2
mg/kg VN 3 dUAn
fthenguil 2 1#3us1 Pembrolizumab  ¥u7a 10
mg/kg VN 3 dUa
thenduil 3 T#ueaiivnin Sedufunaeitaves
unneivesld (carboplatintpaclitaxel, paclitaxel
alone, dacarbazine, 9138 temozolomide)
wan1sAnwInuIfUeildFunsinudeg

Pembrolizumabv14@04vu1Aagil PFS  A1An3ngy

=p

TasumssnusmsenaiiviinegesddedAgnisadn
Tnefidnsnsuasainnisiiduredisail 6 ieou (6-
months PFS) Wiy 34%, 38%, kay 16% d5u
FURenaNd 1, 2, uaz3 AU (HR 0.57, 95%C]
0.45-0.73)

AU 7l#¥uesa Pembrolizumabd & &
nadufes grade 3-5 Uszanas 11-14% Faiisneay
A5L0A grade 3 immune related toxicity (hepatitis,
hypophysitis, colitis, pneumonitis, wag iritis %30
uveitis) Turniefinguiitaofldsuenaiiitaasindu

Useana 24% drunatnafesinuveslungugUlsy

© by Thai Society of Clinical Oncology
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195uen Pembrolizumab leaun sautnde | AuRnis,

4 19
LAEHNY

Keynote 006 trial

WUu phase Il AnwnlugUqwadvanced

melanoma  lagwusdUaeilu 3 nau wuugulu

Snsndu 1:1:1 feil

fthenguil 1 1#3ue1 Pembrolizumab  ¥u7a 10

mg/kg VN 2 dUanti

fhenguil 2 1#3ue1 Pembrolizumab  wuna 10

mg/kg VN 3 dUAA

—Qﬂaanfcjuﬁ 3 1asuen Ipilimumab 9w 3 mg/kg

NN 3 dUan

primary end point fia PFS, ag OS
NAMSANWINUIIPFS 71 6 toulugUaongy

A1, 2, uay3fe 47.3%, 46.4%, uay 26.5%

fINa1nu (HR for disease progression, 0.58;

p<0.001) uardns1n1ssendini 12 ey Weouly
fhengudl 1, 2, uaz 3 fe 74.1%, 68.4%, uay
58.2% mua16u (HR for disease progression, 0.58;
p<0.001) ffthediléisuen

§U28 7165 yePembrolizumaba ¢ &
Nat9LAEe grade  3-5 Uszunal 13.3% waz 10.1%
Tnwiinagwu thyroid dysfunction Iusumsﬁﬂa:umfﬁu
lpilimumab  aziAnlduszana 19.9% Fsdruunas

WJu colitis l,l,azhypO}:Jhysitis20

Potential Role of PD-L1 as a Biomarker
finns@nwintesmadniAeafubiomarker
d1115U cancer immunotherapy Ima%wuiﬁﬂmﬁ
3 PD-L1-positive 4z38031n19010UAUDIRDNITING
(ORR)ﬁqaﬂdﬂéﬂwﬁlﬁﬁPD—Ll expression” W6
atnalsAnsluvaeddslailénn biomarker  Hunld

Tumnendiln AsessenansAnyfiauysalsiely
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