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ABSTRACT —— The approval of nivolumab and pembrolizumab for advanced non-small cell lung cancer has al-
lowed some patients to receive benefits such as prolonged overall survival and a long-term response with rela-
tively mild adverse events. Meanwhile, there are patients who suffer from various disadvantages due to inappro-
priate patient selection, errors in evaluating treatment effects and high drug prices. We therefore need to evalu-
ate the evidence and issues associated with nivolumab in order to better prepare any associated problems that

need to be overcome in the future.
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Table 1. The Results of Phase III Trials of Immune Checkpoint Inhibitors in the Treatment of Lung Cancer Patients
Trial Subiect Line n Treatment RR mPFS PFS-HR mOS OS-HR
) regimen (%) (months) p value (months) p value
CheckMate 017 Sq ond 135 N 3 mg/kg q2w 20 35 0.62 9.2 0.59
137 D 75 mg/m? q3w 9 28 p<0.001 6 p<0.001
292 N 3 mg/kg q2w 19 2.3 0.92 12.2 0.73
CheckMate 057 Non-Sq 22d 990 D75 mg/miadw 12 42 p=0.39 94 p=00015
PD-L1>1% 271 N 3 mg/kg q2w 26 42 1.15 144
CheckMate 026 \oor ¢ Ist o7 C a3w 34 59 p=025 132 102
. 71
345 P 2 mg/kg q3w 18 39 083 104 07
o p=007 p=0.0008
KEYNOTE-010 PD-L1>1% ond 079 061
(Phase II/1IL ’ : :
) NSCLC 346 P 10 mg/kg q3w 18 4 =000 12.7 < 00001
343 D 75 mg/m? q3w 9 4 - 85
PD-L1>50% 154 P 200 mg q3w 45 10.3 0.50
KEYNOTE-024 NSCLC Ist 151 C q3w 28 6 p<0.001 -
425 A 1200 mg q3w 14 2.8 0.95 138 0.73
OAK NSCLC 2nd 425 D 75 mg/m? q3w 13 4 p=049 9.6 p=0.0003

RR, response rate; HR, hazard ratio; mPFS, median progression free survival; mOS, median overall survival; Sq, squamous cell
carcinoma; Non-Sq, non-squamous cell carcinoma; NSCLC, non-small cell lung cancer; N, nivolumab; D, docetaxel; P, pembrolizum-

ab; C, platinum doublet chemotherapy of investigator’s choice; A, atezolizumab.

Table 2. Duration of the Response

Nivolumab* Pembrolizumab * Atezolizumab ¥

CheckMate 017 CheckMate 057 KEYNOTE-010 OAK
3 mg/kg q2w 3 mg/kg q2w 2 mg/kg q3w 10 mg/kg q3w 1200 mg q3w

Ongoing responses, n 14 (52%) 31 (55%) 39 (60%) 42 (60%) 58 (52%)
Median DOR (range), months 25.2 (9.8-30.4) 17.2 84-NE) 21.7 (0.7-26.6) NE (2.0-24.1) 16.3 (10.0-NE)

*: 2 years of minimum follow-up, T: Median follow-up: 19.2 months, *: Median follow-up: 21 months. DOR, duration of re-

sponse; NE, not evaluable.

LEZOLNTWS, ®REF -y 7R MHESREIZ, <
@ PD-1/PD-L1 #& 1% %> CTLA4/B7-1 £ D X 5 72 $ii]
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BIE £ U AEATVEIE /MG i B 2 3 RS Rk %
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Table 3. Safety Summary

Nivolumab* Pembrolizumab Atezolizumab ¥
CheckMate 017 CheckMate 057 KEYNOTE-010 OAK
3 mg/kg 3 mg/kg 2 mg/kg 10 mg/kg 1200 mg
(n=131) (n=287) (n=344) (n=346) (n=1609)
Teatment-related AEs, %
Any grade 61 71 64 67 64
Grade 34 8 11 13 17 15
Teatment-related AEs
leading to discontinuation, %
Any grade 6 6 4 6 8
Grade 34 4 4
Treatment-related deaths, % 0 <1 <1 1 0

*: 2 years of minimum follow-up, T: Median follow-up: 19.2 months, #: Median follow-up: 21 months.
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VRO OLNLEBHLERDOON L VEBENHAET LHTD
%, iR TIE PD-L1 Bt R ZhEIE52531% 128 F -
TWLDIZxT L, PD-L1EEMTD 9% ORF)Z 58O T
%. CheckMate 017(Sq) Tl& PD-L1 OFHRICBH 57,
—EDLENHEE R o> TnD. T/, EEPREL OHL
12X 5T PD-L1 @ heterogeneity 2545 L, /& 7 lE5:
HEBAARO R TIRIEMEICHBE T E R WTTREED H 5 2
&, 1417 PD-L1 FEBIAHNAHR OA MR I & - T&AL
T HWEEEDLH L L HEEBT LUENRD L.

DN A F~—H—DFEHi & L<C, TMB (tumor mu-
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infiltrating lymphocytes : TILs) DAF4E20 3 ST
W5, LTI, INSORTZHMAGHLESL I LT,
XA F < — =L uiEELEZ STV
2.2
2) AFHMHEOSHETT A DT
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&) IS AT AL 5, 223 ko MR Ic R S 2 & 28
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Mate 017 TO YL fifi i 22 4 H (G PH - 1.6 to 11.8),
CheckMate 057 Tix 21 # J (#iPH : 12t086) TH -
7z. OF 0, #M/AORIAH BT E Y R o H 234 2
ARAEEZSNDDS, HRICH S DL, RIS H D
RERTICHHDL ST, TORATIIMWIERE, HAMEmN
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Time (months) Time (months) Time (months)
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Nivolumab 123 93 8 78 74 68 56 24 13 3 0 95 8 73 66 63 58 47 20 12 3 O 8 77 67 61 58 53 4 19 11 3 O
Docetaxel 123 102 80 61 44 37 24 8 3 3 0 8 70 55 39 27 28 17 4 1 1 0 79 6 50 35 23 21 13 3 1 1 0
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20 90| g0 \*
80| mOS (mo) 804 mOS (mo) 80 mOoS (mo)
-~ 704 Nivolumab 10.5 704 Nivolumab 9.8 704 Nivolumab 9.9
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Time (months)
Number of patients at risk

Nivolumab 108 82 70 61 49 41 36 23 13 1 0 136 98 84 73

Docetaxel 101 87 69 53 38 30 24 11 2 1 [} 138 119 %4 75

Figure 1.
10% (CheckMate 057).

2B EBHTH D, FHERR T, [H{ER OEE; ORI
EH o0, AHIRESHIFSh TV LRI TH UL
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5% b v r—2 Mg s, RECIST BAMIR)
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%. CheckMate 017 X 057 O AEAFHFL D L 5 1[I
W— FEERI-N W (S E L 7T FHERL
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7 BesE R Cox R HT D X 9 7 Mg i T v §1l©
XHVBENDHSH.D HGIEF v 7 RA v MHEHET
R % 2T 72 B O AR AN @ H 22 & plateau 23T
HHRETEDS R SN TWSE. ZHE—H o BFE TIERE
DHEHEL TV DB Z L A2IRL, ZBRHEEL Loffiiisd 5
2hHNZzv. Lo L, FNEZIEMEICEHIT 5720121

84

Time (months)
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55
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51 4 27 14 1 o 145 104 90 78 65 56 48 28 15 1 [

42 31 15 4 3 o 145 126 99 79 59 46 35 16 4 3 0

Kaplan-Meier plots of overall survival with extended follow-up at PD-L1 expression levels of 1%, 5% and

RHIH OB TH Y, FBHEIRL LTRY
MR DB 5 BEHEREZ E0 X 5 IZEHliT LT R W2 b A&
HTH 5.

IO MR I, Pz T Tk b RBSI LT
W5, BRRGRER O FTEIRE S BLE U 72 IR 150D AR A7 38 % R I
IS 2 2 EASTHREZR < A IV A b — & AR =2,
B L7245 B RE R F COAELFMFRE T oM (restricted
mean survival times) Z #EH LK § 2 @ &2 & TdH
%2627 Z 5 b RN IS BLE L 72 RE A58 T 2 W
B, oot A S WREMED D B 720, PUEERA
DOIEFEPER W e 2 R L, #UNZEm L &
X7 5%,

3) Financial toxicity

TIETF = v 7 KA FHEROMIT X 2 0IEHTE
WA EHS (immune related adverse event : irAE) & &
5 Z LA, nivolumab OEMHIC X ) BFFEM A [RHIVE
HIDBEEN TS, ARTHIUL 2018 4 4 HIZ4TH
NZIET O 2412 1 EoHANE ZmifE LT, 2016 4F 11
HIZ50% 51 & T iF & v BRdEfiice2se L, 2017
2 A SFEITEI N @Y RHEME &9 BED o Tw
L DO % BHES %7212, 371, nivolumab O =54 70 3
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fili (ARG : 20 mg/150,200 H, 100 mg/729,849 F) A4
BE, COXIICPE L ZMHICIRY KDY 72n

RS N2 HANAGE: & D UF 2 BCiE,  BEIC SEAMIGER
ENFEPE S G OHAM % IS E T 5 [FEMEER) g
FAR] &, BUIEIAEL 2 WEEICHW SN D [l
FrE A R] XA H 5. Nivolumab 1 12D XY,
R, WO PR, HEAIRS, DERRE, BB L
ERA LGP CHE SN, FRICERIFEMICEI L T,
BEIR AR 72 LIS 0 - 7R ZE R SS B R HAAM R B S E h
THBY, 10 BAE»T THRAIBSZ LT & - 8EAEDT7
N BHEEATHREENTVS., MOERKE LT, K4
B D 3 i A B SR AL I oD FR 3 720 T B AT N S 2 5
722 LR, HEADPWIO TCORBETH 722 & HBL
TWwh., fETHRICKE SN TWIUE, HE S 73810
23] U BE 3R 5 o A4 T o 35l CRE T i 100 mg/%J 30
JiH, BEETIX 100 mg/H 15 ) B F L S hTwiz
TREED B2 (FHESEIAIAL L) .

2015 45 12 H A FE/INH T I 9 23 3808 o0 38 7R 32 % 52
F, HEd 2mg/kg - 3HEMME2 S, 3mg/kg - 2 B
LG bR 7272002, RRE CEHIER) oREATH
B END X)o7 EHREOBIRIIEGICHE %2
o 7208, WISIEK A S/ 1 k- THANZEoE S iz,
FNTH 72, SBVIFRDE 5 7% 5K (hEE oD
BEISPER) BHAFN TN S,

FAMBEZ DV — DB Y, SHEH SN0, W
WK E OBV — v (Bl KFEE) Th .
4E 11 I 58 48 1000~1500 & 1 T+ 2 o 15 %5 7% & | K
25%, 1500 &< 1.3 5L B2 5k 50%, Sl 5] &
FHL—VTH5D. B, FEIREITLHAEL TWD 2016
SEFEOLEMIE T 1260 fE M & Y CTldo i, &K
25% DFIE FTFE R BI1X T TH o 7225, EAEIHEE A5
FACHERT L 7z 264l X — 2 0 4E B W58 40 12 1516 & T
o7z, W OIFMY T, SCERTAT A B HE A A
TR L 7o FESMIiAE & T b 5 28, AN
B & T o 724 RNE SRS 2 FE R8T, Vil & ek
RAPHEICHESE - IRE SN EDENTH - 72 Tk
G A & 3E M 02%) ST B E R D D,
BRI 50% 51 & FIFICE & F - 7.

Z D X9 BBIIMY  UE CRIFICIEMi S 255 &, B
HAEDOHEHFAFE~OT G BRI b, EEHORH
BVBBENTLEI)BENDGD L. HElirsmnwE F/2L,
EROBAHEIBE AT S, Lok 51 LTz 3R % 54
LTV RERE, LA KO L ik
Dd5b.

C OREIC, HEFEZTRS Labe7z 8RR
2N LRI EICTHE A L T 9 &3 28 & 25 H AR
TLHHT-> TV 5.

HACIZ 2012 4¢ 5 Iz derh S ORBREE R ek 25 (PR IR
) O NI R A EEAN L P 2 ST 7 SR S
2015 4F 12 H 2B AR Gl O AT E A IO W T o
FEHHY F & e [ gkl R PRIEE R k2B
2 B RGO G A K54 ] 2o Wl
AEDL OO REZIRHLTD SV, ThE AW
PIARTING X O W2 72 P30 & FEGHT S B AL A & 722 5
TWb., ZOHA R4 >ofhTlx, OR)REFEEIZEH
I AEAE (quality-adjusted life year : QALY) 2 38R & 5
5L, QRPN OIERE (FAlE LTT ¥ a1k
WERER) DY AF~<F 4 v 7 LE2—I23ED0n T
WA RIE « AVEAUR S N7z LI S B A, B
& %) £ It (incremental cost-effectiveness ratio :
ICER) ##H T2t Twna.

QALY X, AEAFFEHBOER &R QOL O )7 &
BWENS LR LI TH AL, T2 T?O QOL 1 EuroQol 5
Dimension (EQ-5D) OEM#ZR &Z2 HWTHlzEZL, [0
=T IN1=2C A%l L e L TH 0, AR
23 BEEIE 0~1 OMOMHETRI I NG, e lHED
REET 1AERIZEFE T UL 1IQALY & 74 5. ICER &1, 8
MTIQALY O R EZHLDICHhNETHOI L & \»
9. 7ok 2E, WA TIEXS5QALY 2145 D12 100 T
Aotz & LT, #ik#EB T 7QALY £ % @12 200
B »hoizbd 5L, ICER X (200 5 —100 K )/
(TQALY —5QALY)=50 5 H/QALY & % %. A5 B
WCHEIRDNE &b 5 2 E TIQALY £ < 55 7201238
TH0 TP V) 2 ETHEH. COEHANLR TN
B I ERR R ERE A S b. HETIE 2~3
JIR Y F (280~420 J71) /QALY LLF CRPIATAANIL 5
JIRY F/QALY BLF) ZHFAMRICENL HE L &
NCTWw3. 72720, TEROEHRIHMHIIIIEL B &
AHIPE E 2 > THB Y, —)F nivolumab ? X 9 7 &l 22 38
FIERe L 7T LE D &, TNLHEIE ICER 28N T
WTHEMTHDEZ EIIZEDL YD R %528

SN Z SRR 3 2 b1 7228, BUEIXERATIY
HMALWIHERETH D, BrBLEESE G o FFl 5 3R PR
BB DR A2 AT S W EOIWEHIEIC DWW T ED XD 4ik
AT, FEROARMKINEA A2 HIET OHEH S 7zn

BFHUIC

Nivolumab 7% [$HJ# B H 2L LA I > T B 2
&, ENEMRT DI & CTRIERESIFEASE TS
5] ZEERL, WEF v 2RA Y MHESE, OwT
FIERRE O REEZ B Y Bl iR THh S, Bl
D, R, Mk & &2 2T L 2GR ORI,
7 £ s R ME R UE, AL - S TR R - SR
F v 7 EAL Y MHEEE O HEELR ) kTR T
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=1 prior chemotherapy
-receiving anti-PD-1 antibody therapy

[ Advanced NSCLC ]

| 24 weeks |

| Randomization

|
! !

Control arm Experimental arm
Continue anti-PD-1 antibody therapy Discontinue anti-PD-1 antibody therapy

[ Restart anti-PD-1 antibody therapy ]

Figure 2. A schematic diagram of the JCOG trial.

HY, SHOMFELRMOFIEZH I IEH) TH5D.

ZD—)7C, IE/HINEAEHE RIS IER L7z BREH 5 &
F /AR R REINEEW D 25 TV D, BRI OE
ALICRE SN SR REEOERAIIEKRTH 5.
DABEFIIB TS, BIE 2 3k e oM H G EE 2 H 3R
L7z flAERBETH L. HIEEIZ D W TZEIRMN ik
AL T B B3, Z DGR R MWMAERE T WS 72T T,
EFEE T VDD, £ [MBAL 12X - TEFEZHIR S
TLEIBEND DS, #IEEHAZHIETOIEIHRKROZ
LS, AWM EOMI % RA D BB LETH
B, WIEF v 7 FA Y PHEFEIZOWTIIRH LS
BICRENCRIRDFRE L CTEB D, REFN 2 EHET &
HbhET, ERKEZHIRTE 2058 E> D 5. JCOG
(HARERRIEE I FE 7V — 7)) TPt PD-1 ik x K1k 3
LHREIZOWTHE LTWwb (Figure 2). A0S %
BHTHIEL T FHIPIEDL L W & 2R,
cisplatin 7z E OB DL WK T L h o 7.

SHDIBMTL DB THAHIRETF = v 7R A » MHESR
DA R, A BEHREDS, BIRBIY T b ikl
BLEOLNDLNLIZHRETRETHD), WHHMATH,
RITNEERS520nbDTHS. FI31E, HORIIH 5%
B M K F o ¥R A % Pk o Sl 57 32 o 85 Il Finan-
cial toxicity ] {2 & % nivolumab @O FHEIZHL Y FlEe
Z &%, BN ERARERICINTTCOT Y P —2
272233 Thb.

ARG SCNBNZ BT 2 FF OFGRAM : 2 L
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