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Abstract

The histopathology of lung cancer is divided into two categories: non-small cell lung cancer and
small cell lung cancer, among which, non-small cell lung cancer is the most common, accounting
for about 85% of the total incidence of lung cancer. Non-small cell lung cancer is a type of cancer
whose etiology and pathogenesis have not been clarified so far, and it mainly includes adenocar-
cinoma, squamous carcinoma and large cell carcinoma. The treatment of lung cancer is based on
the patient’s body condition, pathological type (including molecular pathology diagnosis) and in-
vasion scope (clinical stage), and adopts a multidisciplinary and comprehensive treatment model,
emphasizing individualized treatment. Surgery, chemotherapy, biologic targeting and radiothe-
rapy should be used in a planned and rational manner to achieve radical cure or maximum tumor
control, increase the cure rate, improve the patient’s quality of life and prolong the survival period.
However, for patients with non-small cell lung cancer, as patients are often diagnosed at an ad-
vanced stage, chemotherapy, radiotherapy, targeted therapy and anti-angiogenic therapy can im-
prove their prognosis, but the 5-year survival rate of NSCLC patients is still unsatisfactory as found
by relevant studies. In the past decade, the discovery and development of immune checkpoint in-
hibitors in cancer medicine have made rapid progress and significant breakthroughs in cancer
immunotherapy, especially the advent of targeted programmed cell death protein 1 and pro-
grammed cell death protein ligand-1 inhibitors in non-small cell lung cancer has dramatically
changed the landscape of tumor treatment. In this review, we focus on the effect of immunothera-
py in patients with low/negative PD-L1 expression in NSCLC and review the current status and
clinical studies on the treatment of advanced NSCLC patients with low/negative PD-L1 expression
in recent years.
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1. 53|

e A A RO 2658 . SE TS B AR, i JE /N4 Ha it (non-small cell lung cancer, NSCLC)
214 85% [1]. HH TR IR AR MLE] R B, H T NSCLC MiayT EELLFRUIGR. 7. o7 gt
WBITAE, STTRIRE. W7 SRR YT DL A Y B O OB ST NSCLC 15 A, (Hix
SRR A S R 2 MR IR T NSCLC BRI AR, G y8e o 285 st 4000 750 e ik 0 ) Fev e 11 4 38 06
MU, SRR TR G, B4 NSCLC B A EmE. JEdRgit, mMAREGT HE 24800
717 NSCLC 3% 5 FAEAFH AL F] 16% [2], KELIWH LR, S sadln tife geiayr 77 208
ZAa . WAM, NI NSCLC B3 KilERIG T et 7 4F 45 2 [3]. 2020 4FH F il K 23 (World
Conference on Lung Cancer, WCLC) LA #if Express I W78 38, o E E st A PD-L1 A4 A &
IR I A 1 NSCLC &35 1 48.2%, Xl 5 2 Al A A1 (9 [E b 2 o0y EXPRESS | W ST A H5 HE AR —
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F[4], PD-L1 BT N AR H R B A, DRI A0 7 S8 IR T 2 e R 2 2R AR 50 1 R
DRl A £k T SRV T e A SRR 1] NSCLC Hh PD-L1 AIRF A/ PR &35 Va7 RCR , Mk PD-L1 (1 &3
G R /N2 i e F) e VT IR

2. $it PD-1/PD-L1 4%

Fo P R F BRI N T AR A A5 1R P SR eI R A B, e e i G g2 6 1R SR aE T RUSE T 48
FA1E 5]

PD-1 2 5 G 28 S S RO, A2 G BEAR I A5 (0400 ) 1 A2 A, 76 T 411 . B 41 BE M i A 1 4R 5% 493 (natural
killer, NK)4H g _I- % iA[6] [7].PD-1 FIBCAA L35 PD-L1 FIFEFFPESE T HC 4 2 (programmed cell death ligand 2,
PD-L2)MFh, T 4. B 4. EWR4f. P20 AR 4 3 223804 PD-L1, 1 PD-L2 FZAER R
R4 g (dendritic cell, DC)FI E W4 g KA [8], T 4MIAZ44(T cell receptor, TCR) 5 F: EAHALHAMER &
{4 (major histocompatibility complex, MHC)[*JAH FLAE A& T ZHM0ises i et A2 3%, PD-1 5 Hd A& PD-L1.
PD-L2 454 )5 7] LIRSS TCRICD28 {55485 Ml T ZHPRAIMIS, Mo id seim %% ki [9] [10]. T
PD-1/PD-L1 FJ LA 4+ PD-1 &5 PD-L1 (AH EAE AL &, M40 7 PD-1 5 PD-L1 FI&54, XX T 41
MEA A IRBEER, IfIAE T 40 B A HE s Dhfe .

PEHIAE A, PD-1 84 5 T 4K PD-1 454 FH1E PD-1 5 PD-L1 8% PD-L2 454, sk
O B R R T 4RI R IE A GiEA . PD-LL #.40: [HWr PD-L1 5 PD-1 8% B7.1 454, 1fi%f PD-L2
I PD-1 4G A M.

I R b P RE PP 1 40 M AE T2 2R L AR -1 (PD-LL) % 928 2H A A 00 T 67 348 XoF 4 2 A 5 557 410061 551 (immune-
checkpoint-inhibitors, ICIs) ] A3k i 1 NSCLC % A\ . PD-L1 F&iA 2 FDA by () it g 253 o 2ok 2 s
HIFICH) M —E bR E[11]

3. PD-1/PD-L1 M5B &4 97 A Fi&a97T NSCLC

H PD-1 5 PD-L1 {945 & al G EUMIE S e ik, 4 PD-1 Rl PD-L1 2 [RIAR ELATF mT LAXE 58 T 41
NS NI SR . DRI MU, AHRBETEN AT T — R AN FL. $T PD-1/PD-L1 52457077
HOLTEA:, (HAEFE R BRPE AR B, AT T PD-L1 ik iy AR ALY T AT 3R 28 12], BB
FERE— L BkRE, PD-1/PD-L1 I & 40T FRIB G Y7 J7 95 I NSCLC s 4t 7inyr ¥ i, o
TR, PRI ERE YT RENS T R SE A AR 28 7T REA2 1 T PIE A AE IR R/ EFI[13]. IR ATHIE FTIERT, A
BRI N R A2y 70T LARE I CD8™T AL, 70 it S 4 ) Bt LA K2 154 T 4 i (requilatory cells,
Tregs) FHEIF #1141 i (myeloid-derived suppressor cells, MDSC)) N if[14], 7k 5y 5 Mg o se, 13
P 7 AT RERs FL AL O S B SRV E A BT, AT 5 G eI 97 BRI [ 1510 AT £ 2% U R 4L P (R0 e, e
L2 MBI Z S LA G SRR T, HUAIERE 2 BRI P FEIERT, ARG iRt R RN 16] -

3.1. PD-1 #I$IFIEX & LTT

3.1.1. KEYNOTE-189 f#ff5%

BRI, PD-1 I FIBA AT B BT 77 A 2 I K NSCLC J8 35 (1 v A Jo ik e A A7
HI(MmPFS)FLEAE A7 H(0S), KEYNOTE-189 7t &I, WA ER BT n] 2K TG EGFR 5 ALK H: K AR
JE@EIR NSCLC 3 1 mPFS & 0S, HAVE PD-L1 FE/K VRIS, #AFTIRG[L7], EhmifiE2iA
ST EGFR 8 ALK R4S EE R MRS IR NSCLC 2% 1, ¥ pembrolizumab 5% 35 i ZE R4 2524
PR e T, R AR A AR TE 3k R AR A7 I KT BT, SN TR IE 2 2 QLQ-C30 4Bkt
PRI A 15 I 5 (GHS/IQOL) V-7 KL LR 2126 12 JA (T BAMT) RN 28 21 J& (1hy7 Ja ) B84k, DA R Mk s i
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S R AR IS 6] o XA 432 1 2D — SR IR SE I T F D IR Al B BE AL A T 1) SR
HEAT 78T, 45 AR R UEALT O 3E RS _E b0 A pembrolizumab 7] BA4ERF GHS/QOL, 527 nikyr 4
FAEL, W TR BR S BT Ak T 4LAE S 21 JH 0 GHS/IQOL 184> A A4 v o 3% S8 ¥4 3k — b e #5 o
pembrolizumab JNks 3 i 5& - FASSAE 6 A% M JEBRIR A /Nl il e 58 2 (1) — 2R 7697 [ 18]

3.1.2. KEYNOTE-407 #%5%

KEYNOTE-407 #ff 7t 2 —Wiaik. BEAL. XUE. B 3 WImpReT 7T, B 1 s A 2k ht
BRE RAMELERAEN - SRR ZRADT + 7)) BB ABG IT (Z B0 + A7) T4)
TREEREPEBIIR NSCLC BB 197 %4 7] [16]. £ KEYNOTE-407 4BRIF 7T, MATFIER P + 7 5 2R
)+ AIr AL, T G e ) OS XU L (hazard ratio, HR = 0.64), 95% 1] 15 [X. 8] (confidence interval,
Cl): 0.49~0.85, P < 0.001]40JC i3t fi& 2 773 (progression-free survival, PFS) (HR = 0.56, 95%Cl: 0.45~0.70, P <
0.001) W HE 3= B2 55 [19]. JE B K MIBE ) T 4ERF FIRIGIRIR 25 [20] WAL AIN, MHIRIZREEST + fk
JT SR + AT AL, TG A S (@ B AH DG AE A7) & (health-related quality of life, HRQoL) [21].

3.1.3. KEYNOTE-021 #ff5% G BA%l

KEYNOTE-021 WF5t G BAF M 12 I Bk A IB6 & 1% 55 o 28/ 411 7 0k LU 35 ih 284005 R IGBE ML
[T, e PD-L1 RIRIRES, B AT AT b gifbyr 41, ORR. #1{7 DOR R[], 4% PFS
5 0S A WETESRAE, 348 0S 55N 50%A1 37%. WAL/ HriEan, fE PD-LITPS < 1% &, gl
Il AL PFS iy 8.8 AN H » M RIZR B piIbe & k7 414 24.5 A~ H (HR = 0.35), A& fafifbyr 2111 2.8 fis;
[FFEFE OS 7 THI WA TR B B HTAR AT R T 2 F5 I [ 2K 1) 2 3 3K 25.(35.5 M H vs 16.7 A H) (HR = 0.54). 1
1f PD-L1 TPS > 1%E3# 71, PFS fl OS 3k i 7% A TPS < 1% &1 &, H {7 PFS 474 16.6 4~ A M1 14.9
ANH(HR =0.70), 47 OS 43514 40.9 A H #1314 4~ H(HR = 0.84). #&7% PD-L1 kA M B4 B AE M
RERR AT IRIT PR . BbAh, TERIIBEVT S I T CR G, P4 8% 3% L3k CR. Hf
12 B2 52 T 35 AN R TR BR S B0A T, 12 0] B 1A B R W2 AR, 3 4E4%51H DOR A 100%.
My o8 ) e BB BB Ao LN Bl AR T ZEL 1K) 3~5 2 AES RAEZARY, 42 WIHT 39%F1 31%, 1EKHARE T
RRIUHT 2 A5 5[22] . BAREFH NEED, (ERRTTLE S, #FIERRPUPA LT 7] LLTE PD-L1 TPS
< 1% NHE R S 297 R0K 25 [ 23]

3.1.4. ORIENT-11 ff5%

ORIENT-11 A 55 5 — TRUZE HH [ T P VA1 {5 et 0] B 470 e 2 JRd 7 IBG 5 i 5 o ZE AN B SR AL Y7 1 Jm ¥ e
B RS M AEBRIR NSCLC I— 4367 A A 2 R —TRE L. XCE 11 X R PR AR 72 . B 7
N, R 2021 AE 1 H, RALRE VI A 22.9 N H, 54T AL, BRE AR AL OS W3 IGE(NR vs. 16.8
A~H; Hr 0.60, 95%Cl: 0.45~0.79; P = 0.0003). 7EECAAH, ol Sz diiiiziE 5 PFS g %)
FHOG, A AR SR B, X RUMIT ARER B “ SeybiL” LLIRTG PD-1 Il aist. o,
MHC 11 255% Sil MR IA 5 PFS ZEK R E A (HR = 0.32, 95%Cl: 0.19~0.54; p < 0.0001)F1 OS (HR = 0.36,
95%Cl: 0.20~0.64; P = 0.0005), HEZE[HJ/&, PD-L1 IKFRIABIHEIE MHC-1 53Rk 1 B E 98 v LUER &
TBIT 2 2R [24] FEAGTT OISR B AR AT 2 B K AEBRIR NSCLC 1) OS. MHC 11 2851518 212 1
FIEAT LLRA N Z A Ak s i 2 1 B .

3.2. PD-L1 #0HIFIBL & 1LTT

3.2.1. Impower-132 fff33
IMpower-132 A}t 75 42 — I fi] & M Bk LB & A )T — 21697 6 1] NSCLC A &4 A 22 e VE R 7T, 45
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BIRTENTT NBE, Gy B A 836 M ZERNE2KIA R T R 24 fl PFS H 2 PEnI 45, A 5T &I, #R4E PD-LI
TR HEAT M, S5 EoR, 7E PD-L1 m3ik(TC3 8¢ IC3)MPIIE(TCO 5 ICO) g b, st oks
2 M ZEFNEIRAL G PFS ) BB T8 alifbyr 4. (BAE PD-L1 RERIE I B (TCL/2 % 1ICL/2) 4L i) PFS
ZERTGITEE S, BT Raifhyy, PD-L1 i 7R & R 2R B 5B A7 A A7 2, 78 0S L
i 4 A H G IR3R 71 [25] -

3.2.2. Impower-130 5%

Impower-130 ffF 5t & — IR & A Bk EAHUER & 1 28 A BEAN-REAVE D9 1V IEEGRIR IR /N0 B it e 28 2
—2i097, HIJG ALK 8L EGFR R4, 45 5L8 A A7 A B 2 A R ek, et Je A A7 A I e o
B, WAERMFNZEES . ARG PD-LL AT {8, F&RIZRRPUEA A& AL EMRHAH
(1) PFS WEEMLT S aiftyr 40[26]. X WU 7T S HE R & R B EPU I & B0 AT VR R B MR /N 20 P i 1)
—IRIT A Ak

4. INESRE

g EATR, RIEIRITECA B GIRTT A RIS T NSCLC MIAEGF WG, K T B AR ),
NSCLC &35 it yy ML F T 25k, (RS S ia Y7 B AR R TF 3, FRATTX iR S e Ll 475
2 e, H R R M T e B R YT RN T . R4 PD-LL Kk 2 H AiTME— 3K 73 FDA
HEAE R e BV ORI A 2 hr B . SR, PD-L1 Rk R FIANE 32 2 AN R s, AdE AR [H 1)
KPR FIE & FIEEARHE A —B L& PD-L1 RIA BT 25 5 i v, KA PD-L1 FIBhARIE, &
(1] PD-L1 A REGS AL R AL EE R IKF, PD-L1 FakBAPEM B AR S Fa e VYT IR A, X 3R AN A AR 5 g
PD-L1 RIEHAE LRI PD-1/PD-L1 BHErA T BUR I B . ASRIHT T8 n] ReAG BT &8 (1 50l 51
T, HET, WARTEASLL “BRfl. ZUF. mRURIAEY) ERREY) T R B PR R R, B R
LR PD-LL FIEREAE[27], FEAETE PD-L1 BIPEMEERIA & Hil Bt PD-1/PD-LI 697 B E R 3 .
Hk, W REAAEMRZE S, Q04 5 4 MR 3 e 0% a2 VR 7 3R a0 I A, o] f 4 b 5 38 G 2 A
REEVEIO L, n ] fift U e e i 2 I G 4 5 T LB S i A T 1A
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