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ABSTRACT —— Background. Although lung cancer still has a high mortality rate, immune checkpoint inhibitors,
including anti-programmed cell death 1 (PD-1) and anti-programmed cell death-ligand 1 (PD-L1) antibodies are re-
sulting in a paradigm shift in treatment strategy. Observation. T cells play an important role in cancer immunol-
ogy; however, T cell immune activity is downregulated due to the binding of the PD-1 receptor that is expressed
on T cells to its ligand, PD-L1, which is expressed on tumor cells. Anti-PD-1/PD-L1 antibodies block the binding of
PD-1 to PD-L1 and thereby inhibit this downregulation of T cell activity. Nivolumab is an anti-PD-1 antibody.
Phase III studies that compared nivolumab to docetaxel demonstrated the superiority of nivolumab in terms of
the overall survival (OS) of previously treated squamous cell carcinoma (SQ), non-small cell lung cancer (NSCLC),
and non-squamous cell carcinoma (NSQ) NSCLC patients. Pembrolizumab is another anti-PD-1 antibody, and a
phase IIT study showed the superiority of pembrolizumab to docetaxel in terms of the OS of previously treated
NSCLC patients. In addition, a phase III study that compared pembrolizumab to platinum-based combination che-
motherapy showed that pembrolizumab significantly prolonged progression-free survival as well as OS in ad-
vanced NSCLC patients, and that PD-L1 was expressed on at least 50% of the tumor cells in the first line setting.
Several anti-PD-L1 antibodies such as atezolizumab, durvalumab and avelumab are also being evaluated in vari-
ous clinical studies. Conclusions. Anti-PD-1/PD-L1 antibodies represent key drugs for the standard therapy of
NSCLC, both as a second-line and as a first-line therapy. However, other predictive biomarkers of immunotherapy

are required.
(LC. 2017;57:75-80)
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JEFSTERIRE (X, 2015 4E DDA, FECETHTlE
FEEH 133500 A, 77200 ATH 0, fEEE, LTCKED
EPETHRDIZVDVBATHY, WELEHEONATD
B —TJ5, IR 3 2 RHHE AL SIE, TR
HOBYGIZ X D BIICHES L, 45712 oncogene driver 2%
Btk O ilide O T #2103t L, iEH g 2Kk & < 2 b L 7.

Oncogene driver 2SEEPED MG, 457 1 LRz 98 2%
T2 IEWPFRIENL T D 20 4ER & D e o 7208, Rz
F v 7KL ¥ FPHEHKTH S programmed death-1
(PD-1), programmed death-ligand 1 (PD-L1) $ifko %
BT W KRELZELL TS, $PD-1/PD-L1 Hifk o Bl
KEMEE review 5 5.

REFTVIRAL NEEFDAHZX L

S AKX 2 g e ORI, BRI, g
B T A 2SR 2 i 2 40 5 . 25 AMIIEIE, DNA
B OBMFE T L7 AFREREO G Tl & 2k
LEA AR L, TNBDAPUR & L C—IBHuETERA
TIZHL D A F 721%, MHC class IT IS s . 20
DAPUR % T HIMLZAA (TCR) 25iZ#k L, T Mfahsid
Mibs .

Z OUEPEAEIX, TCR 721) Tl & < IHHALIERECTH 2
B7/CD28 7 E O By g4 K 7 &, et siE < 2
cytotoxic T-lymphocyte antigen 4 (CTLA-4) /CD28 %
PD-1/PD-L1 e ED6)EF = v 7R A > M2 & D Hlf s
NTW5b., ZO7%HTPD-L1 IZF M cHIL, T
Mile Foo PD-1 &A5A 352 LT THMBEZMHIL TS
LEZBNTWS. PLPD-1, PD-L1 HiffiZ Z oG a7
Oy 7§52 8K RIEMHRO S HE L, g
FIEDOFEUALE 725 FTHDTH 5.

filig 2xd L CRAgE s o Pt PD-1, $t PD-L1 $iifk% Table
1ITRd.2

REFTvIRA MNEERICET 22O TOER
PR

PD-1 Hifk

Nivolumab

Nivolumab %, 2012 4EIZHEREVERIEASA & 3T R AIZATH
N7 TR O T Hidy & 1172, 3 Nivolumab ® ¢
H&E1X, 10mg/kg, 3.0mg/kg, 100 mg/kg % 2 FEH 45
G-z RNl co ax— FTIiE, 10 mg/
kg FCTHE L CHIRKNBERIIFLEL o 7228, TD
A5 14 FEFTOZER)FRIZ 1 mg/kg B, 3mg/kg BEE 10
mg/kg #ETZENEN 6%, 32%, 18%, B XU 24 MO
AALEAE, 16%, 41%, 24% TH -7z KIS, #ETWHIEN
FBEIHE 1 X9 % Nivolumab (63 0 25 1T A R BR A
S 7z 4 129 Bl o e R liRE B E AV S L, WP L
REd 42%, B B RN 57% (1 BITAKINAET) T -
7z, AiREEIX 1 mg/kg, 3mg/kg, 10 mg/kg THeH-m %
AL LM% i L Tw 525, FEHSE (Any
grade) 2371% 28D SN, T d OIBEERIEK (24%),
BHIGE (12%), T (10%) TH -7z JAmEBITIE,
BB DA EBIN E & B IZFEBHEIN T 2 A H - 72
2% (1 mg/kg=0%, 3 mg/kg=81%, 10 mg/kg=10.2%),
B, BERGER, P, iR, MR TIEIAERELRD
FEAERITENE o 7. R E LT oA I Yl
(median Overall Survival : median OS) i% 9.9 2°H <, M
R TIE 3 me/kg FEDS I D ENL T W2 D TUZ DO RAER
TlE 3mg/kg WHWOLNL Z L & o7,

NSO S, 2 KIEHK, 1 KIEHEIZB W TR
Ab2EHed & ik 3~ % 45 T AHRRBRASE Tl S 47z,

2015 4E @ >k [# [ PR I 55 % & (American Society of
Clinical Oncology : ASCO) i C, - LRzl
X9 % 2 IEHEIZ BT % Nivolumab L FEHERHETH %
Docetaxel (DOC) & D HIKHER (Checkmate-017) &,
e P L B i o) 3 % iR #ER (Checkmate-057) A3[H
REICHs S 7z 9P LI 3 % Nivolumab

Table 1. Immune Checkpoint Inhibitor Under Development (PD-1/PD-L1 Pathway

Target)
Target Name Antibody type Developer company
PD-1 Nivolumab (BMS-936558 Fully human IgG4 Bristol-Myers
ONO-4538) Squibb (BMS), Ono
Pidilizumab (CT-011) Humanized 1gG1l CureTech
Pembrolizumab (MK-3475) Humanized 1gGl Merck
PD-L1 BMS-936559 Fully human IgG4 BMS

Durvalumab (MEDI4736)
Atezolizumab (MPDL3280A)
Avelumab (MSB0010718C)

Engineered human IgG1l MedImmune
Engineered human IgGl Genentech
Fully human IgG1l Merck Serno
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#if &£ DOC # Tl median OS 28 Z N ZFN 9220 H & 6.0
22H<T&H Y, Nivolumab # CTHEICAEAPEAER L T
By, ZoAELFHMIZENIE %8 T DOC#% k-
T\ 7z (Hazard Ratio [HR]0.59 ; 95% Confidence inter-
val [CT]1044~0.79).5 Z%h#% (Objective response rate :
ORR) ¥ Nivolumab #i% 20%, DOC ¥ 12% & AEICHE
U CTdh - 72 (p=0.008). —Ji T, IEmF LR E L
72 Checkmate-057 # % T 1%, median OS & Nivolumab
#EC 1222 H, DOC #: T 94 7 H & Nivolumab # TH
BERIEE %29 7-25(HR 0.73 5 95% CI 0.59~0.89), <o
AR, RN IR L D TRl o 720 5 12
RO U CREHEW R I 2 Il > TR Y, —IROHERIT
& Nivolumab O 23H £ U WIFET & Wil EEAR
e & 4172.6 ORR ClZ, Nivolumab #f & DOCHCTZh
Fh19% & 12% T, T H 5 B Nivolumab # TH & 12
o Tz (p=0.02). BEEFRIIBIT LN <=0 —
& LT3, BUEREDS D 5 RER]R° EGFR # A FARN v
HEBIT OS DBSRUFTH o 72, HEFRITDO W T RER
Il BRI, AERIKT, M), WA TR xR
7255, W3t d Nivolumab #ECHEEEN D 7 b o 72,

MR TE SR BN, F~v—Hh—& L TEEHMED
PD-L1 33 %, #i PD-L1 Uk (clone 28-8, Dako 1) ®
Sa Ak b %e . (Immunohistochemistry : IHC) THE
fili & 7z, PD-L1 383IZE % 1%, 5%, 10% TXEI Y, £
ENOH T 7V —FITB W TEIEBRE L ARIEBHRET OS
Z R L 72450, P e, IR LEEE & B 12 PD-
L1 3BE L 2 51221 T OS HIERE$ 5 fH 1 % 72
D7z,

1 R IEHET B T UL 2016 4E o WR I il R NE 5 52 4%
(European Society for Medical Oncology : ESMO) T,
Nivolumab & £ #E [y 72 fb 5% # {1 T & % Cisplatin
(CDDP) /Pemetrexed (PEM), Carboplatin (CBDCA) /
PEM (PEM # & & L ¥ X ¥ T M HE D 1T,
CDDP/Gemcitabine (GEM), CBDCA/GEM, CBDCA/
Paclitaxel (PAC) % [biig L 7-45 III #HE85% (Checkmate-
026) OAERDHE X7z, PD-L1 255% LA EOFBLL T
W % fE B 12 B v T, median progression free survival
(PFS) 13 Nivolumab # & {L2 = H R T2 h Th 42 2
H, 59 22HT& Y, median OS i& 144 2°H, 132 22 H T
& 1, Nivolumab OBEMEMEIZRE 205 7.

2016 4EEERMME 29 74 K5 4 >~ T, Nivolumab
1% EGFR #{5 12 %% ALK Bl &85 T 0 72 W I/
NHREIZ 31T B 2 RIGHEOFREERTRE o TV 5.
Pembrolizumab

Pembrolizumab (& PD-1 I & W AEE2FEobie b
IgGA Btk TH b, HEATHIFE/INHNEIGRE 255 £ 7258 1
B (KEYNOTE-001) 28474 4172. 7 2 mg/kg, 10 mg/

kg % 3EMEHRS, & 5121% 10 mg/kg & 2 HARMEHS5
TEEME, PUIEE RD R AYERG S L7z, ORRIZZ N ZE N
33.3% (2/6 $51), 19.2% (55/287 #1), 19.3% (39/202 1)
T»HVY, 10 mg/kg - 3:BBxG5H L 10 mg/kg - 2 A
G, i Bk, PORE, AT, BN,
T, R 72 &) RERRTEII LRI -7z 72, PLPD-
L1 ¥tk (clone 22C3, Dako fl:) % v TIEH5H1%R THC
biThbiTE Y, EEMIED 50% L. F< PD-L1 %3l %
B BRERITIX, 49% LLTFORER X D b BRI H -
7z.

C DFERE 21T T, PD-L1 B D 5 BRI IE/ ML
Jifi %% 12 3B v» T Pembrolizumab & DOC @ #5 II, III #H}t
iR (KEYNOTE-010) %74 4172. Pembrolizumab
2mg/kg, 10 mg/kg @ 3 M5 & DOC Stk s v
7275, median OS ZZZ1 104 H, 1272 H, 85
22HTd Y, Pembrolizumab D Hi#f:ix DOC #:iZx} L T
B OSHIEEEZ/R L7z F72, HESMEO PDL1
2350% L EFEBLL T/ 77— F T L) RIFT
H o7 (mOS IFFNZF 149 A, 1732 H, 8222 H).
fEHLIE, Pembrolizumab #1& DOC &L, &R
B, T, BETE, E g IR, BTG &CHE
237 K, HURIRPREERE, M THENSS -7 F
72, Pembrolizumab 2 mg/kg & 10 mg/kg ® LK TIZ,
42k B L OV PD-L150% LLE#EE 12 0S, HHEHFRICH
WCHBERE T o7z

HEAT NI > 1 RIGHRIC 35\ C, Pembrolizu-
mab & B #E AL 25 R ik & LR 9 % 55 T AH b g Gk B
(KEYNOTE-024) ®#FHA% 2016 4> ESMO THii5 S
72,8 AREERTIXEBS A% @ PD-L1 A% companion 2 Wi 3
(PD-L1 IHC 22C3 pharmDx assay, Dako North America
L) GRS 4, JEESHIE O 50% DL Gt S 7z RE B A
B4k E L7z, Pembrolizumab (& 200 mg/body 3 # [H] 4512
PehG-s, EiEEH S L CofbiH31d CBDCA/PEM,
CDDP/PEM, CBDCA/GEM, CDDP/GEM, CBDCA/
PACTH Y, PEM &M L7-d O TIEAMFHEH D ITH
7z, 1653 B CEHi ] e 2 AL S, €D H B
500 %1 (30.2%) T PD-L1 53 A 50% LA L & 5¥Ali S 47z,
Primary endpoint @ PFS (& Pembrolizumab # & b &
PR ETZEN TN 103 E 600 HTHYD, fAEIC
Pembrolizumab # T R & T & - 7z (HR 0.50 ; 95% CI
0.37~0.68). Median OS d FHAEIZITEL TW AR WH D
@ Pembrolizumab # CHEIZEE R L T/ (HR 0.60 ;
95% CI 0.41~0.89). ORR & Pembrolizumab #£C 44.8%,
ALEAFREERET 278% TH - 72, HEHFHR (Any grade) 12
DWW, Pembrolizumab # Tid 73%, L HEER TIZ
90% TH > 7245, grade3 LLEOEE LR DIXZENEN
26.6%, 80% T - 7z. Pembrolizumab # T WA EHLR
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&, HIRBEFERESRE, M4k, infusion reaction 72 &C, 1k
FIHERE TS WD ORIRA, B, BRI, SRR,
IR ERR A 7 ETHh o 7.

LLEofiR %z 29T, FAENZBWTS 2016 44 12 A
2 PD-L1 5Pk DY) BRANGE 7= SEAT - F5E 0 IR/ fili s
ZxF LT, 18200 mg % 3 A HE T 30 45 f A1) T AL
WEECAR SNz, 72, 50% Lo PD-L1 o%8l%
R B IE/NAITEE LS L TiE 1 kG HED 5 Pembroli-
zumab 2MEHHEE 22 5.

PD-L1 iif&k
Atezolizumab (MPDL3280A)

Nivolumab, Pembrolizumab 25V > 7SEkll ® 224K T
&5 PD-1 23 PR TH B DIZHF L, Atezolizumab
WEEBENC BT % PD-L1ICK3 5% & b IgGl Bk TH
5.

JE/NHIRA R % & T AT 23 A TR} L Atezolizumab %
5.9 %84 T HEREEAYT P, 001 mg/kg 3 ARE2 5
20 mg/kg 3 WM F CTEEEICHE L 7225, 20 mg/kg
THABFMIIRIFTH > 7.9 KRR Tlddie ~ PDL1
Piff (clone SP142, Ventana #t) % H\v» Tl PD-L1
FEPL & NEESHAR I L 72 » 238k (tumor-infiltrating
lymphocytes : TILs) @ PD-L1 83 Ml S 7=, HRIZ
MGG COY 7 7V —TI2B T, 10% 2L Eo
PD-L1 & 383 T ORR, PFS OIERAVRIE S 7z,

C DFEREZT T, BEEHIENHTLIRE 25T Ate-
zolizumab & DOC @ i 1 % fL S ITAN ko % 3 B
(POPLAR) 237 #72.10 Atezolizumab 1200 mg/body
334 & DOC 75 mg/m2 3 #4532 ez L, & 413 me-
dian OS 23N EN 126 " H & 9.7 A TH Y, Atezoli-
zumab #ECHBIAEFHMOERE %272 (HR0.73;
95% CI10.53~0.99). F7z, JE#sdH X O TILs 12X % THC
KX 2977V —T7OfH ik, S L <I1E TiLs
EE 50 T1% U EDPDLI 38l o2 2B W
T Atezolizumab @ OS #EEZ) A48 54, PD-L1 FEHL
AT WY 7 70— 7T HR OUH/EDSKE NMEIANZ D -
7z, FoREERTE, EEMERO T MEE LR & A
=Tz Yy lHETLIEEFEBLMITILTE
D, ZNHEWAERIT X D Atezolizumab 12 X % OS
WERERRD & o7z, BEFRIT, HRICHETL DO
T & Atezolizumab £ 67%, DOC #f 88% T2 b 1,
Atezolizumab #ECIXEAANT, MUK HE, JE2k, B,
AR, 5 - 9, Mg, HAIRARREIRT 2 &55% <, DOC
BECTBEE, WA, T, MRJDNE, W, A ERIRAE,
R S, ST ERIRAIE 2 &% Do P2, &
51, [\ U < BEEHIE/INIRZRE 12 38 W\ T Atezolizumab
& DOC % g3 2 45 T AL ER (OAK) H3fkis S
72, &% % X median OS T Atezolizumab #f 13.8 7> H,

DOC #f 9.6 7 H T, Atezolizumab # THEIZ OS LR
T2 Z LAY T AHFRER T D MAE S L7z (HR 0.73 5 95%
C10.62~0.87).11 PD-L1 ® THC IZ X 2% 7 7 )V — T fi
HrCid, TEEINL, TILs & 12 PD-L1 388l &2 ZD %005
722 B VT D Atezolizumab @ OSIEEDHE SN TH
D, TTOIFPMIBIIRCT L THEITH S Z LHTR
&7z, 72, PD-L1 5&8IA%10% Ll Lo@sdot 7
7" )V — 7 C Atezolizumab T X U 5% T&dH - 7z (HR
041 : 95% C10.27~0.64). HHICBIE T 54 EFHZIL,
Atezolizumab & 64%, DOC £ 86% Td b, Atezolizu-
mab #ECTIEH - B9, BIEELE <, DOC #ETIEHE,
TH, AETRERIRA, RRSTREEE,  FERWEL TR E
D H o 7z,

IS DFFERIT X D KRENTIB T 2016 4E 12 BEB#IE
NI 38 L2 kF L C Atezolizumab 2SKFEE TV 5.
GHRIBPENCBWTHRBEINDL Z BRI NS,
Durvalumab (MEDI4736)

Durvalumab (& PD-L1 12 & ) BRI D E5 v 1gGl Hifk
(IC50 0.1 nM), CD80 (IC500.04 nM) T & %. PD-L2
NDT Y TR,

2016 4F- > ASCO Al 42 23 THEAT I IE /IS i il g L
3 % Durvalumab @ I/IT AHFRER 2S5 S 7=, 10 mg/
kg 2 #HEHEL- SN, grade 3 Ph oo 3EH) B A HFES X
10% & AAEMEE <, ORR & 27%, Disease Control Rate
(DCR) £42% TdH o7z 12

# 78, Durvalumab 3 X UF Durvalumab & CTLA-4
Piik T&H % Tremelimumab & o §f #2285 111 AH R
Bt (ARCTIC, NEPTUNE) TSN Twb.
Avelumab

Avelumab 13554 b3t PD-L1 IgGl $Tt4ATH Y, PD-
L1 {2 # & L Anti-dependent cell mediated cytotoxicity
(ADCC) HiMHEZRL7-PMATH 2 Z LR/ TH 5.
Avelumab 20 mg/kg 2 M B 5 CRAEE H 5 2 &
AR E N, BEEFHRIENENNE (233 5 Avelumab (G
% 33 % 45 Ib AH#ER (JAVELIN-Solid tumor) A%k
7213 Avelumab 10 mg/kg % 2 ¥ 48 TG % 17
V», ORR 13.6%, median OS 84 % H Td - 7. JEE T
PD-L1 331 b 8-l I 7-%5, PD-L1 %31 (PD-L1IHC=
1%) LTCw2#tiE, PD-L1JEHO L WHIZHRT OS,
PFS 28 RAf 70 01 2 586 7=, AR, [FERERT 1 IRIGHE T
DIE/NHIRLIGRE I B B Avelumab D53 S Hids S,
ORR 18.7% T& v, PD-L138lH5% % #E T PFS X R4F
Th o7z BRI, FIEIE/DMINLIGRE 203 % Ave-
lumab & DOC @ %5 IIT A It ¥ i 5% (JAVELIN Lung
200) ASHEATLTHBD, RIS,
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SHROREZE

Combination therapy

BUE 1 IEHEC B VT, Nivolumab & CTLA-4 BHE#
T & 5 Ipilimumab & @ fF H, fb&EHE L ot H &
Nivolumab H. & G #¢ % e K 3 % %5 1L AH Fe g 5 B
(Checkmate-227) 28fThbiICB Y, FEFIPER STV
5. I, B LT Atezolizumab % 1 X % HF
L BEARAL E R R O A A L3 B 55 T AHARER & #E4T T
»H H. 2 H I BT 5 Pembrolizumab 2 mg/kg &
Ipilimumab 1 mg/kg ® #f H @ HEIL/IOAMH B
(KEYNOTE-021) %2016 4FE9 ASCO “#ififfsx TG &
7, ORR 25%, DCR 64% & E N T\ 5.
NRaREE (CxE 9 D PD-1/PD-L1 Hifk

/N RE 12 %) L € Nivolumab & Ipilimumab @
PF A & Nivolumab #f % H & U 7z 58 I/I1 A0 He 3% 3 B
(Checkmate-032) 2% ) i5 & 4L T W 5.5 §F A #*
Nivolumab 1 mg/kg + Ipilimumab 3 mg #f, Nivolumab
3 mg/kg + Ipilimumab 1 mg/kg # 3 £ U Nivolumab 3
mg/kg E D 3IFETHOIEETH Y, 2016 MRS
e T OB RS Tid, Nivolumab 1 mg/kg & Ipilimu-
mab 3 mg/kg DPEHHE TIE median OS77 2 HTH 1,
Nivolumab #f 4.4 7 H &L IRTIER L T 2 T 25520
Sh, ZAEWDMELR - 72, RikBRcldES; o PD-L1
FEHAME S, PD-L1=1% O#&1L16% TH Y, @k
DG I NNBIREIZ 3B 5 PD-L1 JE3 (53%) £V
K- 7.

Pembrolizumab % PD-L1 Btk (PD-L1 IHC=1%) @
I AS AR L TAF b N 72 8 Ib Ml ik (Checkmate-
028) 2B\ T, 157 Bl oo BEIG 97 /N Ml K Jili o v, 42 61
(26.8%) T PD-L13Bla i, 2150 HEH TId Pem-
brolizumab OAFEVEANE <, IE/NMNLIIRE & FARRIZR) R
23 ZREBNZITFEV PES 234 6 N2 A1 238 > 7. 16

B, /NAIitRE (203 2 Akt & feiE e & it
T %8 NI AHRBRDSHEATH TH D, #HiRDFeon .

#

etk (PD-1, PD-L1 Bifk) 1%, 3 CLTIE ARl
LI L C 2 E ToMbFRek & Il U C AR % 4k
E¥42 2 LavRsh, EENHRD 1Dk os7z LA
L, ZORPEMSNbDOTHY, 25425 H0n
WO 72O DPEHIES X UL = — 1 —DOWMBEIITH
NTW5b.

ARE SN B S 2 B OFIRSAB - VHRIRA [k 22
L1 77 AF—HR), TUARL - AXY—X 2747 Fk),
INIFEE TR (KR, HARA —5 140U — (BR), [FhH4] 7

INVT 4R T == (BR), AN (B, hobald
#), ZUVRAMV - <AXY—2 2747 (%) [HMOWS -
FES] KMBSES T (BR), HARAS =540 ) — (B, 774
H— k), TATFIAZ77—<Fv 27 k), TA+F7ELHD
(#)
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