DOI : 10.6314/JIMT.2017.28(5).02

P AR 2R 2017 28 + 271-278

IE N tm e B IS 68 %95 6

#6854

%

HILREHELE A

wm =

W 3 3F )N dem B IO R S R IR IE 0 B A 0B R AR SR AT - £

=K
i

IZ Her B 25 4 I Al & B AToR —
=T o Jr ait

BA A IR E
¥ 7k FHHIE B fm e b SR 3 B G SR 09 2 R » Nivolumab #= Pembrolizumab %
PD-1 ¥ #k#18% » Nivolumab & A 7 W 27 JE /| 4w je B 5% o A 88 5% — 82 06 7% -

€3 PD-1 > PD-L1 & CTLA-4 & ¥ 3

TR A 95 4o

PD-L1 ; Pembrolizumab & i /£ J% %a i, PD-L1 By b4 o i 1A JE /I~ e B Bl 5% 9 A 09 5F — 82 3R, 5F — 4%
il AN IE N fm R I A R A B AR e T
JAMA G i, PD-L1 o %5 6 E NG 6 ALt 08 R R 0 B0 R B %9548 R

&9 © Atezolizumab > PD-L1 49 B #kdu 52 -

JEFTAEAR B 36 3 o
MR - 5B & TH Bt Amh R TE -

S, T A A BRI 06 e 15 A A 6 SIE A AL SRR > 12 VBB A A %Iz AR

RE#EEA ¢ JE/I\HEREAHE ( Non-small cell lung cancer)

& /A& (Immunotherapy)

RIE R E2EHDH] (Immune check point blockade)

fl[

Al

T SRR TS B 6 LY B 22 5 R st 2 i
' CRAAEEEENE HEB AN R EEE
i+ BIEEAEE AN G S o AR5 A i 150 B
RAERZFE T A AR B 55 20 fi M 3EE St
U3 T AR AE — Al R I 2 o IR
NEH - FR/NH RIS KRG 9 15 RLFE
i A AT MEYE: (Squamous cell carcinoma) ~ il g
(Adenocarcinoma) FIHAt - {HZ2H—FLL EAYIE
/NIRRT RS A+ A5 B2 BT R RE 43 U A 2 1
W] SRR TR BR MR EHE  LIRKIE S
SR (Systemic therapy) e

FE /N B 2 B 1k 9 IR 3 R

DB TG R Fs T » LASH & <5 B (Cisplatin) Ky
TR EEZEHE 1 (Doublets) 2 H Aiffili i (L B2 1R
(A HEFR 5 ° © 2000 4.2 # - FE3H B IERI 09 4
R EEIEANERZEREE T aE)Z%e
% ; (Driver mutation) - I35 £5 2 8 iy £k [K]
REA NI RGO 2R = - BrRBR 1 I A e i 5
(Targeted therapy) FYFFAX » 41 F 2 42 R (K7 5%
B I 1% T8 B 40 761 %) (Epidermal growth factor
receptor tyrosine kinase inhibitor » EGFR-TKI)
PG (Immunotherapy) — EL 2 I S HRFHY H
b ARSHY SRR IEAE R e BTSN RV E Y
AR » ZBIH #2072 R0 25 i i A 5
LAY - (A A KT - R A R
1 ( Immune check point blockade) 2—1[l &7 &Y

WA A6A4L  WHUR 1 500 FAL T AR AT 135 9E

AR e I R P9
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ZEN - B R LRI R L o RS [E R
H RIS IGRAE I e PR o Jie - SRR
FLOPAE R SR AE BRI R

AR E AR T MEIKHUE 4 (Cytotoxic T lym-
phocyte antigen-4 > CTLA-4)

T DR AT RANMRRERE - NE 2R
A AR B Y ARAIR I - AR A T
A PTRE 2 8THIMY (antigen presenting cells )
MR AR - REPURPEER - 2E 55
—3 B T IR IR AL ~ 23 RT3 1L - James P.
Allison f£ 1996 FERVEER » ffEN. CTLA-4 H A
PET MMUAYDIEE 4 - Tl 2 ¥ T a9 E (LR
AR AT - HEEy T & KB CTLA-4 -
ftli 2 Bl CTLA-4% bl {7 T AR TR LT T
MRS LR 7 IL-2 I EE AR - 3B 2 50—l o 3%
& m) i T S LAY R+ - ERRAENHE
BB IRl 7~ S 4 Ty 98 9% b A B (Immune check
point) » ‘EfFHY T ELDRELERER T A A 29 I 1Y
WETERAL - RENRE O SHEmEEH IR R
REPHe o CTLA-4 BRI B REE 1 e eta&ehh
N 2 S U E R AERE o R R IeiE M A 1
JFER %8 T IRy o2 2 B i R AR GRS » AR BE
F T ARSI RIS H] - thatd CTLA-4
K HEPUH - TRELRERY 58 T HH At ¥ BT i A A
(1) 955 52 JE > o

Ipilimumab (Yervoy » 55 3% FIJ ikt 26 ) )&
AREPLCTLA-4 Y R PURE - E B gt A
EERAEEBNEREORIENEAS o 8
R SN IE Rl ANTFEIE R 7 25— #if%
HE b T B REE R R TG R T EE o 7E 1 I e
NI ARG PR3 ® o 3t iR /Nl Bt
g A5 — #R  H Ipilimumab & ff £ #E LI
carboplatin+paclitaxel - & f1{LFEZEY & HFE
AT A A Ml % AL R 1% 8 3 1 e i e vy £
8 - SR 2 e Ry A PUR - SE R
TR PEEIE TR B RE INOE DU FHBA B Se i SURE » H 2R
FE AL 5 73 [ B¢ (Phased) i ] Ipilimumab 5&
—fH » MEREAL{E TG B (Progression-free survival,
PFS) #figt I BH#E 8 i B & 50 1 (L% #H (PFS
R4 5.1 vs. 4.2 months, p=0.02) = KL HT

RS

a3t

S HAE N IR e I A - TGRSR B
B o Pt DA T AR AR B 2 — JOTG PR - I
TGRS G2 I TR I e o B /N A g v
AR E - AWFEHATEFE IEBGa#R A - (HAH
BRI BB A EE T -

STEMHREIE T =R 1 (Programmed Cell Death
Protein 1> PD-1) /&t &4 #EIE T E HECEE
1(Programmed Cell Death Protein Ligand 1 -
PD-L1)

CTLA-4 B AK Y il PR JHE FH )5c oy » B 17 3
fit Se I B AR AR R B 52 - PD-1/PD-L1 255
— B BIFI TR BA B e 2 HI I BR 4R - PD-1
ERBAE MM ERE D - SRR
HHME (Macrophage) ~ 1 Z€#id (Dendritic cell)
Biffiitd ~ T #Hiid&RH - PD-L1 A1 PD-L & A tHAS
G 10 o BN IR €A PD-L1 - T #f
Hil_E1 PD-1 FIHEFEAAREAY PD-L1 5 & &l T
Ry gagEiEAL 1 KISk AR SE b
JRHIZK - FEH B I#E DT PD-1 80 PD-L1 » 2K
TEALHE A T AR SRR DUAHTREE
Nivolumab (Opdivo » {RZ&1R )

Nivolumab & 55 — {i 2% & H 2K ¥t 1 PD-1
M ERRPLES - fE2EY4 & (Dose escalation) [y
F— IR IR E S - 20 B A LR e
#T Nivolumab /3T 1 mg ~ 3 mg or 10 mg » &%
BN T 3 mg &1 S ER (Response rate) iz
i 13 o [EIREAE TR/ NI A o A =S [
HYRFSE » =4 Nk B8 17 75K (overall survival)
RN T 3 mg s AHER AT T HL AR B gl R
R g R 3 F S IR A MR R A RRH BE Y B e
HAE A K (16.7% vs 17.6%)' o Ff LLEE N 2k
Nivolumab FYHF5EER & LA T 3 mg R4 2 HA
fitad THORRHE R LT

% FEAY K B 25 = JH R K B B (CheckMate
017)" » 1S3 Wk A s 0 5 o P Al TR 0 i o o
A TEARHESE — L BB R R AR A -
— #H #% % Nivolumab 2% /T 3 mg %5 W 2 B fi
F1—R 0 S— A L EIER K
N 4E &2 2 (Taxotere, 75 mg/m?) 55 = 2 BT
— R ° i 5 Nivolumab ¥f FBCMESIZEE - B4G
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eGP AL B2 9.2 i H vs 6.0 & H (HR = 0.59,
p <0.001) ; —% Y 1# 1% 3 (One-year survival
rate) ;& 42% vs 24% ; G I ERE 20% vs
9% (p = 0.008) ; fAEEE(L{FTEH (Progression-free
survival) =& 3.5 H vs 2.8 il H (HR = 0.62, p
< 0.001) - J e -4 PD-L1 BY3R - NRE
H 1F Nivolumab 758 &9 THIHI K+ B TH R K]
+ o S [RIRF R HETT - B IRY R BY S = SR
REE# (CheckMate 057) » ‘B %L CheckMate
017 WyEtEt » 2 Wid i G2 ol Ry fiti I iR A
FERFE /N R A 10 o #5257 Nivolumab $f
FEONEAZEE BRSPS 122 H vs
9.4 F (HR = 0.73, p = 0.002) » —4EMYTEIER
& 51% vs 39% » BRI ERE 19% vs 12% (p
=0.02) » fEEALAEIE 2.3 A vs 42 A -
A s CheckMate 017 (52 » FEBEIRAN I SET
FE/ N AT S AT =45 PD-L1 AR (=1%) »
Nivolumab FHAYTEHE S HER LLBION SR A2 BT » B
A A7 Btk = 5 (s _y% 4 PD-LI
FH (<1%) HI9H A » Nivolumab 5 #% Y 85 17
ERBAMA AL o K FyiE LW 5eRYAS R -
LEM R M EEY)E H 5 (FDA) 1E 2015 4% i
Nivolumab {1 Ry 55 — il - 7 i i s 08 152 75 95 H
BE 5 FAE N BT SR 1 S/ N e P e o A RS
B T RRIBHE - R A B AT — 2 22 g
it PD-L1 # ¥{ (nonessential complementary for
nivolumab use)'” o

Nivolumab £ JE /N HE i 3 8 A28 883G
FER ] - HRAN R e = H 5 — R AV TG -
SR LAY LB IG R R A IE 2 CheckMate
026 HyE%FT Mt /2 B M E R E - B2 KHE
H S8 = AR R B B - GG I M ARG E Y I
ZINH BE Bl de s A+ e A Y& I R L K] 2 A
H b 5% HH i PD-L1 R Bl = 5% 5 —#H$#2 %
Nivolumab %A 7 3 mg 75 /g 2 W 7 — K
S —HH A SEATHE S —HR L0 & S B Ry B
BWACEIGHE - IR REBE K » BB —HREH
Nivolumab ft AL - 6 A RECCE M EALAE TS
HAP 8 (428 3 vs 5.9 A » HR=1.15, 95%
CI=0.91-1.45) - ¥FBFIE R R 144 H vs
13.2 il H (HR=1.02, 95% CI=0.80-1.30) t1,3% &5

725 18 - G545 BLH] Nivolumab 7ERGIIIFE/ N
i A Y6 —RRIGEEV D R R AN B - (B4R
A Ho At R Y s PR B IEAE AR 1T » SEAL IR
7 INHH Y i 9 A 26— 5 OF 88 F Nivolumab
7 Ipilimumab 5§, Nivolumab JIH{EREAA5EE 1

Pembrolizumab (Keytruda * Z&F3&)

Pembrolizumab /& 53 — {if 1% &8 %5 & H 2k
#91 PD-1 AU B PR PUHE - 1628 —IAVER R B B8
(KEYNOTE-001)*" » 43 5] 35 it 151 JE /] #4H Jite fifi
$E9 A DL = J& i F] Pembrolizumab %572\ T 2
mg ~ 10 mg » BFMREEFTREAT 10 mg 3 =ff
NEIFGEE ST 5 » BB I ER =FH585 5
EHEANSE - IR A~ ERIGEEITRE A -
IRFEEAIE AR RER 3 A 19.4% ~ 24.8% »
18.0% ; fEEALAAIE AP AL BT A2 3.7 A -
6.0 &l 5 ~ 3.01E H ; & & 17 3 A7 B o3 Al 2
1201 H ~ 16.2 {8 H ~ 9.3 {EH - {H3¥ G
il PD-L1 £ = 50% ByfE A > FrER A~ ek
BECRIVE A~ BRI AN RER 51 -
T2 45.2% ~ 43.9% ~ 50% » {9 #H g PD-L1
FHi= 50% R A - BRI ERE RIET -

AR iR R BERR RS2 (KEYNOTE-
010)*" » AN A EASTA B I E/ N s
A+ Higfif PD-L1 R EE = 1% » FFAh 4%
JEPEHIRER o 43 B =#H » —#H Pembrolizumab
5T 2 mg » —fH Pembrolizumab £ 2 T 10
mg ~ —ifH 5 TR AR BN R A2 B2 (75 mg/
m?) » ZHHEEE BT K - FERIEEN
[ FESR = #H 3 BIE 18% ~ 18% ~ 9% 5 fEFEALTF
EIHT N B AE 39ME A ~4M@H ~ 41 H 5
BRI AE A B RIE 104 EH ~ 127 8AH ~ 8
il H - Pembrolizumab Y FRFEAS 8% /5 < LLAL R
b > FEREAE R A YRR FTE =R (P <.005) -
AN B R AR AT PD-L1 KB = 50% -
= AHIEHE Y SRS IR 30% ~ 29% ~ 8% ; %X
P AE TP B H2 149 M H ~ 17.3 (@ H ~ 8.2
il 5 o JEfHi PD-L1 3R8{ = 50% » 25 —# A
Pembrolizumab Y5 JiE sz 7T =R A =

¥ N 2K 38 5 Pembrolizumab fiff F§ 7 28 —
R JE /N i e o AR R i 52 (KEYNOTE-
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024)* o ‘EIIAIR I ARTAFER AR/ NS

WA IR AR A RRE) ALK 22 - H dgElE A i
PD-L1 £ = 50% ; —#H$#%5Z Pembrolizumab
i 2 A & 200 mg g =2 AT — K - S5—M
AT HE S — R DASH & <o SR Ry E Ry B L 22
1R o iR IR R S ESR Pembrolizumab [t F
AL 53 A2 44.8% vs 27.8% 5 fEEALIETHR IR
R8sl 103 {6 H vs 6 {5 H 5 7EAY 6 fli H %
B8 1715 32 (The estimated rate of overall survival
at 6 months) 43 FIl5& 80.2% vs 74% o HEHEAFE/ NG
e I 9 8 N+ 5 9 i PD-L1 R B = 50% -
Pembrolizumab 5 — #5577 1Y 55 R I A 1 72 1
HRALERIRHE o K26 B B G 32 Y Bl R L e
Pembrolizumab b7 » & {F Ky fififes 52 15 165 %8 H
B [14) 53 JFE fiE AT Nivolumab R[5 » 955 A BT i
PD-L1 ZRELAE Rl 1% - H o] R R IR EA IR/ N
Rt ARYEE—RREEE —HEHTE -
Atezolizumab ( &+ Tecentriq)
Atezolizumab J& PD-L1 {9 B8 ¥k P74 »
R H W = 2B 9% (POPLAR ~ OAK) By 32 7
22 EE RERPRERE LT - OAK 2 LT
I 28 = K AU PR B B+ 32 B B
4z 2 AR HE 2 — R 80 & S A Ry UL
IR B 1R 1 IE /N I R A — R R %
Atezolizumab [& ¢ & & 1200 mg » H—fHEZ
FE e 5 AR AL IR BN S A2 B (75 mg/m?) - =
EIANEFT — K - IBFAIRE R Atezolizumab fb |
L9+ SFESR 14% vs 13% 5 MEREALTEIE B AE
HUE 2.8 H vs 48 H 5 P iR N B+
A7 82 13.8 il H vs 9.6 flil H (p<0.01) ; #5Ji5 A
e A B B E IR T e Y M (tumor-infiltrating
immune cells) PD-L1 £ = 1% » BE{FEEF
RrB EFHZE 15.7 48 H vs 103 {l H (p=0.0102) ;
B 2 A R e i i 42 1 2R S i PD-L1 AR
{REGHIANE] - BRSPS 12.6 fEH vs
8.9 1l A (p<0.01) ;5 55 Af# FH Atezolizumab 4 %
(ERERCR NI E—I N P[] 3N i TEIEIS 3N
MR TR/ N B e A B A 7220 - B3 F
Atezolizumab ‘& PD-L1 Y Bk fE » JEEH
PD-L1 SRIRAVIH ATGFRCRELF + {H OAK HYK
AURFFE Al 85 B PD-L1 {RAK B A 2/ A A

RS

a3t

3 HETATE REREHTAY IR IR R il o BFFY IR/
AR A e AU 25 = S e e i ge it s bl - R B
nk— -

% % FH A 2 FE ST {4 42 # (Immune-Related Re-
sponse Criteria * irRC)

BRI %1595 Ipilimumab (Y55 PR B Ba R -
W 9% A B AE S AL A 0y ZEV TG FE B E - 2 B
A NG R R R I 8 A Ek 0 E
RS EAN IS B > - SR AR S iR
WFEth g Bl - SRR e AR S LS
DAL - B R R B RIE R AE L FE
fH o EEHE T E MR E LAY - B
A AR B FEE IR R R TR - 2R
15 (1] e ek 9eg S JFE R A5 A2 ¥EE (Response Evaluation
Criteria in Solid Tumors » RECIST) » {3 A
EF RN IR - FEERERE TS BN
& (Complete Response, CR) ~ Z[ 43 |2 JE (Partial
Response, PR) + & %E (Stable Disease * SD) ~
ik B2 AL, (Progressive Disease » PD) - {H %4y
RIS P 09 SR A I 5 MO e i - 0
SRIGTEE D IUEE - ooy il B OB s e e 75 2%
HIEE 2 SORE » Ed i tne kR - B B
HR#E RECIST By FIEARHE - IREF G AEIGHRIY T
I E B R AL - AR B R IG R IIRL
5 o [KIIEk - Wolchok BEHTEH [ HLlGH & %16
HEIUREEAEHE irRC 20 &1 RECIST (19 LL#g 1]
fER—" -

o EEIT R SR AH B SORE R AL AR E » b [
AR 2 f58 P il 1 M e S M R A AR e Y KEYNOTE-
001 5% 27 » {3 F] Pembrolizumab &MY B (835
T A 7% B99E A IR BB A ROE - 35 KR
T4 51t (Pseudoprogression) & & Fy R R AR 15
irRC FFAL » EfE AN = 25% » (B N —KE
B JER B fRT B 0 < 25% 5 12 J&] P ek A T g o
Ty FLHA » 12 JE) 1% i R 22 ey B0 00 Ry R B 5 5% 1Y
" A R EAL - 3% AR A G MR
b o FEEARY 12 FATERA © B 14% WA
K BE RECIST Z¥Ah i 2 Ak » {HH irRC FF Ak
HIFZ A EAL - IR EEREFAG R » 75 RECIST
#F £l A1 irRC 3 15 /i & & % B AL W A 2
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77.6% » RECIST FF{di i LAE irRC FEfE7R LY
5 A 52 37.5% » RECIST FFAdi A1 irRC F¥Adi /i &
HBEALHIIRASE 17.3% - KL - E#fE RECIST &Y
i 17 & K A 15% 1995 A {5 F§ Pembrolizumab
HIFERN > GRS irRC FFEAE U720 RIlAT LA
R R IE R R AR R A g R kiR
:}% °

REAERLEMRBZEHEREEIER (Immune-
Related Advese Events - irAEs)

RSB HIHI R R R R R L ER T &
REA AR B DI RE - LRl g B EH O
e 'E - SN E R R R R R B - T
B S A BRRIE A 252 « £ Nivolumab JA 71
CheckMate 057 IF 52 Hh » 5 HH 292 1l 5w A Fl
B3 RH 290 il A » 8 G HEAH B Y B AF F
52 69% vs 88% » EEEHMERK =L EHYEITEH
LB 2 10% vs 54% » [RIEEYEIE A i 4% 1 1
Ll 2 5% vs 15% ° Nivolumab & & #% 38 ¥
F Bl E F 2 I 48 (16%) ~ BE L (12%) ~ R
{E: (10%) ; Nivolumab SEHEITE AT LAFATAE
& S MHBR B A K (9% vs 3%) ~ & (8%
vs 1%) ~ HURERE T (7% vs 0%) ~ HT458 L7+
(3% vs 1%) ~ fili & (Pneumonitis » 3% vs <1%) »
T8 LEEIF 28 AR I RAIAE 0.9 A H] 31 fEA S -
Nivolumab #HXIZEVIEI1E M5 (- HEZERY 1 [RIZ2
fifi % (1%) ~ H—1Es A2 (Encephalitis) 5t
o

1f Pembrolizumab 75 & Y KEYNOTE-024
W e - G 154 R A AL R 151 {1
A ¢ R IE R A R A B F LR 73.4%
vs 90% - & FH Y = DL BB EIE A e 2
26.6% vs 53.3% -+ [KZEVIEI1E R 5 1 P SEEL B
1= 7.1% vs 10.7% ° Pembrolizumab & & # 38 £
HIEIE 2 BT (14.3%) ~ JE#S (10.4%) ~ 3%
(10.4%) ; e tHER &I 1F F] Pembrolizumab #HH
29.2% MM LFEMIE 4.7% » BREEHR =L R
RITEFILEBIZ 9.7% vs 0.7% » H HAHIRBME T
(9.1% vs 1.3%) ~ HHRIRTTHE (7.8% vs 1.3%) ~ fifi
7 (5.8% vs 0.7%) » Pembrolizumab #H 15 — {5
AZEL » JEAANE -

RS

a3t

M PD-L1 ${ #% Atezolizumab Y OAK fiff
9%+ TR 425 lEE AL R 425 flEE A
G R AHRAIEITE FHEEBIE 64% vs 86% » B
HINEHR =L EREITEH ERpZE 15% vs 42% »
KIZEYRI1E 4 10 P ZE LL T2 8% vs 19% -
Atezolizumab 5 F #% 38 e HY Bl 7E FH /2 H 1 ~ 1
LT s e tHBAEIE A& (1%) ~ 4
(<1%) ~ 152 (<1%) - Atezolizumab 3% G K" A
ESHED TR AwN

B E K H A% e i HEUS- e 2R FE
7 INHEH Ll s 3 7 3 Y — FE SR R YR e A 4
EMBEITE BRI » NEEH %%
RAEITER - BREH A8 - SR EER i HE
B EIE BTG - BREIIER 751k % ia it
2% KERSr e hn b2 B MRV BEE ERIEE - A
KHIAE 6 F 12 JEIPsERE > -

I\Egﬁ

TIZIRRA PG - T W1/ N R fidi
FEIR AN RTR IR L 7 RV - e Rs
TR H RTHE — 3 BRI RG> WA
TETFEAR N A 1 33 L AT S0 A B 1 P AR A T
EEREEE R - C BRI e it 7 LE AR
{LERIG R BE AT AU A I EIEF 740
It E ATz e L HIS R N e i
PR FEAE Y = TR e AR IR - AR
EEAY IR TR NI A A - BRIRE R X
JESRARIEHAR G 20% 245 - AT B2 i A S
PGSR > ANE 2 R IR A VIR RO Ak A i
EEEYE A > A PD-L1 SR BT5E 2 Pem-
brolizumab [ ; BU& G HFRIHELA FITA I
1G9 41 PD-1/PD-L1 #4410 CTLA-4 8% « %
EAGFIERE ~ REIGHINER - goe HAA
[ SRR PUREER AL - H RTARE R TUAYER R B B
IEAEAETT A » SR - 2 TR/ N At 4 5
EARROED IR -

2E R

1.Jemal A, Bray F, center MM, et al. Global cancer statistics. CA
Cancer J Clin 2011; 61: 69-90.
2 AT AR (2016) - K] 104 H- - ZESEKIIAT -



IE I fm B B AR B IR G T 277

3.Schiller JH1, Harrington D, Belani CP, et al. Comparison of
four chemotherapy regimens for advanced non-small-cell
lung cancer. N Engl ] Med 2002; 346: 92-8.
4.Krummel MF, Allison JP. CTLA-4 engagement inhibits I1L-2
accumulation and cell cycle progression upon activation of
resting T cells. J Exp Med 1996; 183: 2533-40.
5.Leach DR, Krummel MF, Allison JP. Enhancement of anti-
tumor immunity by CTLA-4 blockade. Science 1996; 271:
1734-6.
6.van Elsas A, Hurwitz AA, Allison JP. Combination immuno-
therapy of B16 melanoma using anti-cytotoxic T lymphocyte-
associated antigen 4 (CTLA-4) and granulocyte/macrophage
colony-stimulating factor (GM-CSF)-producing vaccines
induces rejection of subcutaneous and metastatic tumors
accompanied by autoimmune depigmentation. J Exp Med
1999; 190: 355-66.
7.Hodi FS, O’Day SJ, McDermott DF, et al. Improved survival
with ipilimumab in patients with Metastatic Melanoma. N
Eng J Med 2010; 363: 711-23.
8.Lynch TJ, Bondarenko I, Luft A, et al. Ipilimumab in combi-
nation with paclitaxel and carboplatin as first-line treatment
in stage IIIB/IV non-small-cell lung cancer: Results from a
randomized, double-blind, multicenter phase II study. J Clin
Oncol 2012; 30: 2046-54.
9.Bristol-Myers squibb. phase 3 Trial in squamous Non small
cell Lung cancer subjects comparing ipilimumab plus pacli-
taxel and carboplatin Versus placebo plus paclitaxel and car-
boplatin. Available from: https://clinicaltrials.gov/ct2/show/
NcT02279732.
10.Keir ME, Butte MJ, Freeman GJ, et al. PD-1 and its ligands in
tolerance and immunity. Annu Rev immunol 2008; 26: 677-
704.
11.Freeman GJ, Long AJ, Iwai Y, et al. Engagement of the PD-1
immunoinhibitory receptor by a novel B7 family member
leads to negative regulation of lymphocyte activation. J Exp
Med 2000; 192: 1027-34.
12.Chen L. Co-inhibitory molecules of the B7-CD28 family in
the control of T-cell immunity. Nat Rev Immunol 2004; 4:
336-47.
13.Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and
immune correlates of anti-PD-1 antibody in cancer. N Engl J
Med 2012; 366: 2443-54.
14.Gettinger SN, Horn L, Gandhi L, et al. Overall survival and
long-term safety of nivolumab (anti-programmed death 1
antibody, BMs-936558, oNo-4538) in patients with previ-
ously treated advanced non-small-cell lung cancer. J clin
oncol 2015; 33: 2004-12.
15.Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus doc-
etaxel in advanced squamous cell non-small-cell lung cancer.
N Engl J Med 2015; 373: 123-35.
16.Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus doc-
etaxel in advanced nonsquamous non-small-cell lung cancer.
New Engl J Med 2015; 373: 1627-39.

17.Kazandjian D, Suzman DL, Blumenthal G, et al. FDA
approval summary: Nivolumab for the treatment of meta-
static non-small cell lung cancer with progression on or after
platinum-based chemotherapy. Oncologist 2016; 21: 634-42.

18.Socinski M, Creelan B, Hom L, et al. CheckMate 026: A phase
3 trial of nivolumab vs investigator’s choice (IC) of platinum-
based doublet chemotherapy (PT-DC) as first-line therapy for
stage IV/recurrent programmed death ligand 1 (PD-L1)—posi-
tive NSCLC. Ann Oncol (2016) 27 (suppl_6): LBA7_PR.

19.Bristol-Myers squibb. A Trial of Nivolumab, or Nivolum-
ab Plus Ipilimumab, or Nivolumab Plus Platinum-doublet
Chemotherapy, Compared to Platinum Doublet Chemother-
apy in Patients With Stage IV Non-Small Cell Lung Cancer
(NSCLC) (CheckMate 227). Available from: https://clinical-
trials.gov/ct2/show/NCT02477826.

20.Garon EB, Rizvi NA, Hui R, et al. Pembrolizumab for the
treatment of non-small-cell lung cancer. New Engl J Med
2015; 372: 2018-28.

21.Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus
docetaxel for previously treated, PD-L1-positive, advanced
non-small-cell lung cancer (KEYNOTE-010): a randomised
controlled trial. Lancet 2015; 387: 1540-50.

22.Reck M, Rodriguez-Abreu D, Robinson AG, et al. Pembroli-
zumab versus chemotherapy for PD-L1 positive non-small-
cell lung cancer. N Engl J Med 2016; 375: 1823-33.

23.Fehrenbacher L, Spira A, Ballinger M, et al. Atezolizumab
versus docetaxel for patients with previously treated non-
small-cell lung cancer (POPLAR): a multicentre, open-label,
phase 2 randomised controlled trial. Lancet 2016; 387: 1837-
46.

24 Rittmeyer A, Barlesi F, Waterkamp D, et al. Atezolizumab
versus docetaxel in patients with previously treated non-
small-cell lung cancer (OAK): a phase 3, openlabel, multi-
centre randomised controlled trial. Lancet 2017; 389: 255-65.

25.Saenger YM, Wolchok JD. The heterogeneity of the kinetics
of response to ipilimumab in metastatic melanoma: Patient
cases. Cancer Immun 2008; 8: 1.

26.Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the evalu-
ation of immune therapy activity in solid tumors: Immune-
related response criteria. Clin Cancer Res 2009; 15:7412-20.

27.Hodi FS, Hwu WJ, Kefford R, et al. Evaluation of Immune-
Related Response Criteria and RECIST v1.1 in Patients With
Advanced Melanoma Treated With Pembrolizumab. J Clin
Oncol 2016; 34: 1510-7.

28.Ueda H, Howson JMM, Esposito L, et al. Association of the
T-cell regulatory gene CTLA4 with susceptibility to autoim-
mune disease. Nature 2003; 423: 506-11.

29.Kuehn HS, Ouyang W, Lo B, et al. Immune dysregulation
in human subjects with heterozygous germline mutations in
CTLAA4. Science 2014; 345: 1623-7.

30.Michot JM, Bigenwald C, Champiat S, et al. Immune-related
adverse events with immune checkpoint blockade: a compre-
hensive review. Eur J Cancer 2016; 54: 139-48.



278 a8 44 RS TR 4h 3t
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Advanced or end stage non-small cell lung cancer(NSCLC) is a highly lethal disease. Current treatment is limited
to chemotherapy or targeted therapy. Immune check point blockade is the only proven effective immunotherapy in
NSCLC. Antibodies that target cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) and the programmed cell
death protein 1 pathway (PD-1/PD-L1) have demonstrated promise results against cancer cells. However, immu-
notherapy presents unusual kinetics of tumor response, immune-related response criteria (irRC) was developed to
evaluate therapeutic benefit. Although immunotherapy has a more favorable adverse event profile compared with
chemotherapy, it generates dysimmune toxicities called immune-related adverse events (irAEs). Early identification
and management of irAEs can optimize outcomes. (J Intern Med Taiwan 2017; 28: 271-278)



