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[ Abstract ] Programmed cell death-1 (PD-1)/programmed cell death-ligand 1 (PD-L1) checkpoint blockades have
dramatically changed the treatment of non-small cell lung cancer (NSCLC). But we still have no definite biomarkers that may
predict the efficacy of treatment by PD-1/PD-L1 inhibitors. In the 18" World Conference on Lung Cancer, the biomarkers that
may predict the efficacy of treatment by PD-1/PD-L1 inhibitors in patients with lung cancer has been a popular topic, and it
has huge potential in the future. In order to enable more patients to get more benefits from treatment, researchers are looking
forward to finding the optimum biomarkers. By organizing and summarizing the information about the biomarkers predicting
PD-1/PD-L1 in patients with lung cancer, this review mainly focused on the following six aspects to introduce: expression of
PD-L1; tumor mutational burden and the ability of mutation repair, malignant tumor driver mutation, biomarker of immuno-
logical effect, blood cell account, comprehensive analysis model. We are hoping to help doctors to find the best biomarker, then
much more lung cancer patients could obtain antitumor effects in PD-1/PD-L1 inhibitors treatment.
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1 PD-L1FKIA&

Nivolumab . pembrolizumabﬂ]atezolizumab 49}
Checkmate 026, Keynote-010 FMIOAKNF ¥ ¥ FIPD-1/
PD-L1 I FIAENSCLC A # iy 7 &4 I 40 S PD-L1
A IR AR G . B2 B E #15) (Food and Drug
Administration, FDA ) B\ L T 24 PembrolizumabH T
PD-L1 ik 7K > 50% AR/ N (non-small cell lung
cancer, NSCLC) B # i) —£677, {HZPD-LI/ENPD-1/
PD-L IR 97 ST H8 bR i A7 38 K4, Checkmate
0178 5% % BEPD-L1& 3K K- PD - 1410 il 30 7 il 8 s v )
JFRLTC G #4rPD-L1F I F 5t AT LA PD-1/PD-L141 i
FNAIT A3k 25 o M EHAS R G PD L1328 38 K-y —
HEAE, WA SR AT R %, PD-L1YCut-
of F{E ATy & LA UK, PD-L13& AR A2 R B T LUK
S EERTT BRI,

TEAR RS b, AILIHEGE 04T 75 PD-L1RIAAHE
PRI DA 3 PR 26 81 G Bt 5 3R B P D - L LA il i s R 2 v
TR E T, SHARI RG] RS 2 AR
G ERAL | IR A A et 2 A D), ShifFWEE T
M T R A 345G AR IR 55 1149,934 1 R, PD-L1g /K-
KR AR F 32K (epidermal growth factor receptor,
EGFR) #7471 (OR=0.68, 95%CI: 0.48-0.96, P=0.03) .
JERRIE (OR=0.68, 95%CI: 0.47-0.98, P=0.04) . KRASZES

(OR=1.27, 95%CI: 1.02-1.58, P=0.03) B BAHE . KB/ HF
FEIAAPD-L1E K- 2 15 5 EGFR BFAE U K KRASZR A &M
KN, AR LT Fir A A G T 45 AR R HPD -L1 3R 1A ALK
ANFEAEAR A,

FRUL L BZRA, Ay A AT BB I PD-L1 3R 3k, — I
58 W58 T AT B B 95 B I 12 32 5l B AL T 192 6 491 2R
HAITHTEPD-L1A R IE KT LAS% ., 10% . 20% K FH
FLERRHERT, LI7 R PD-L1FHMER 54 65.4% (17/26) |
53.8% (14/26) . 42.3% (11/26) , MiALI IR PR N 92.3%

(24/26) . 80.8% (21/26) . 69.2% (18/26) , LIFJFPD-L13
IAB 5 138 (P=0.003, P=0.016, P=0.016) , 241430% . 50%
B BHHEARERT, fLS7 )5 IPD-L1R AW A Gt &

X ABJFHIEPD-1, PD-L1, PD-L2AY 3 1k ACF 18k 22 5%
i SN Tl e B N (1] 1611 I | N @ B 2
FEARICHE o 2 I8 10 R BRPEAE T A S HT i) — R B AT 7 i
JEPD-L1F A K1 ARA, 1 HACTT 18 A% 2Rk 2 J2: 15
AT 85, MPEpE e (AR R R, A2
ST RE R S BUS K421 PD-L1R A KK T VIBR 4141
PSR, TIAH SR AR TR 22, ARG YIRS, B
DI S, At —25E

PD-LIRIEMM KGR, AT 58455 5 HALM 58
AN, R Z TARIGIT NS08 B 8, LIkl it
MHEPD-LIAYE, 453 A R188fil (37.0%) . ZHEHR
Logistic[FlJ4 /0 ATPD-L1FHPE 15 5 58040101 . A 2% BE
i ZKE-CRV B (C-reactive protein, CRP) FH3¢, W AHTE
5 /KF-CRPY PD-L1R AW BARSCE, XA e 54 A
G FER I A AN A —E X R, KT ISR, At
SEUEITHT A BT MAE A= B2 83, P22 o il
FIBCRAEE, Toilt A4 (progression-free survival, PES)

(P=0.044,4) . MW (overall survival, OS) (P=0.074,1)

W EGERE,

BTG e 2 2 PD - L1 2 3K /K41, D E s 20
Jijal (Circulating tumor cells, CTCs) Wrl A MPD-L132
KK, Tanizaki%EEHRIE, BEHINSCLCH F nivolumabif
7 ATUSCAE SN I /3 BSC T Cs, IZIFFT 45 0 7%, CTCshY
PD-L1FKIAAREIIN 259097 8%, (HJ&, PFS<6PMHAICTCs
FYPD-L1RIA AW i 25 TPES>61~H 4. firkA, CTCs
AYPD-L1 ik K-SR ANBE Tl nivolumab 7 4%, {H 2 X
TG FITTAL VR AN AT 2400,

AN R TR R ST . — A ZH 2200 5,
{8 FHPD-L1/PD- 1315 I 55 10145 S IsPD-L1 (soluble
PD-L1) 54l PD-L13 A KA e, BSROS
JPFS sPD-L1A AHCPE, {HiEsPD-LUI/K -4 A OS %
1, R IR RS . Kang S5 PREIN T201444 H 201741
H By 16 4451 i 95 £ B VAT 1T I K s PD-L1KF-, [R]A
M5E 773008 HE A BsPD-L1AKS-AE A% B 4H . 4554 PE,
I8 £85I 3K s PD - L 17KV e 7 i 740 B A 5 0 114 £
sPD-LUXE A MOSE TRk (28.01H vs 12.04>
H, P<0.001) MiZHAPESTRAT 25 5 AT A R E sPD-L1
IR B, T 1% R 3 isPD-L /KPS i o
EGFRZEAZ 5 sPD-L1A i = FHFAE R R4, sPD-L1K
ARSI R AR | e BT R o A A G
o
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AFHIRZHEA, Frlh, AR S EERIAPD-L1M
BE R R BEIRY T A o TEIERE LU, BUEPD-1/
PD-LUF 5l BT LU S | dEdr St 32, BH kit BER R
i SR 0 1558, JFAE B B S vE i iy & R B A
B UHUEIERR, SN 24 e iUn , TAMRAYPD-1%
IRE/D, TEIPEIZHST, PD-LUEMT 005 y- T %
(interferon-y, IFN-y) 52 ik, PD-LI7E M40 R T
[ 3K B 1GR9 20 AT e g 0 M YR A T PD-1
PR TR A 2B S TANMI R 2208, FTLL, 288K
PD-1/PD-L1HFIAA BE sl A AR 1Y, # 5 — B [B] s A6
WA, ATREIFANRE S 4 AR AR B SE BRI L, AT ARG 2245
A S RG2S N R 2R A T4
BT i Ie 250107 4 2 AN T PD -L 147 Ay 417
TR S P AR, MO T 20 MR PE T AR, PR Ik (] e 4G
MIZHZIPD-L1 5 CD8* 4t A (IR 285 AT B8 5 A T AN (B . Wu
S5 AR A1 e 8 TP 45 1 B 5 R S i 8 A 40 R4 28, |
type I (PD-L1*CDS8*) . type I (PD-L1'CDS8") . type III PD-
L1*CD8") Flitype IV (PD-L1-CD8*) , A 415813l ifi iz 7% 1]
B, KEB NI S . PD-L1R IR FHEF N 74.14%
(43/58) , {R# 1K 760.34% (35/58) , HIEF1K£29.31%
(17/58) , E#iK1.72% (1/58) . 171972.41% (42/58) , 1174
6.90% (4/58) , 111%#41.72% (1/58) , IV#118.97% (11/58) .
PD-L1*CD8*fx %, PD-L1*CD8 5t & /b, %58 & 3,
CD8* THHMIIR I LU IRAFIS | PR 4340 Ko BRI 3
AN S LA, I 53R, L FH S e il G 9T
I, K2 Z1PD-L1 K CDS A AR 25 FT AR 3 3%
HR, BEHR T IF AR SR R AN ] 23 ) £ R T 3R 4 1 AH G 5K
i, Z R — DR, ARE(ER R
ARBLAAIT 5% 2K F Wang 5500, A6 1716 8 451l Jili 441 285 1N 4
W IR ZH 2 PD-L1 K. CD8* TILsI{PIR S o ffRi 40 i PD-L1%
K 7KF> 5% TILs PD-L15% 1A 7KF>1% AL MPD-L1FHYE:
720 B B PR AN B TILs R 13447 PD-L136 3k, (5 R4k
f42.9%., CD8* TILs5PD-L1F A4 it EHHEM: . PD-L15
OS M PFSTA FHICHE: . i Al BiCD8* TILEZ OS K PFS
K, IFHRE R ARG ST A DGR R
PR R G R A SRR AR R e R, T
WILT? R SRS IR A o — T 55250, CD8*
YR A DB TR R RIE IS 1, R e E &
CD69*CD103 MR gE A CD8* TANMIK L, 8 46 i i #1
CD8* TRIMPDIAYFRILT 22, [ i S A0 M e H S sie i
AT R 25 G . DEE I, MR CDs T
A AT RE SR TR ey S R 7 AL AR R

2 BERENERERREIZERES

R € A8 i fnf (tumor mutational burden, TMB) i<
T 7 BRI R A 00 S ) A 200 R R A B R L B
e LRI A BB B IR A B FHE L TMBERES, B
JiIe AE DCHT I A IR 22, B ] BE A A S i g
2, LA MHIME SR (55 B IR , TRYT ROR S5 B, A
BLfE & LN (mis-match repair, MMR ) 4ifith 1) 8 H -5 3 A
FIAS NS 2 A 5% . MMRIJAEBILFE 1 Uik TR AFE (mic
rosatelliteinstability, MSI) FRZ B AR 2 A5 A BB R,
TMBHL 23 MSIAS Bl — s A il TR fb LA
B ASARAS o H 5, 48 KA MSI-HIY A, TMBAL
B, AR Z A —E JaT o 85 FMMR, MSIFITMB =4
ZIRIBA IR, = H AR et A S wR NGy s
EYEIe A T

TMBAG I J7 & FE N A, Jr ik ds e R 4
LS o T 5 7 1B 5 - 9P U S e SR B e A NS N
FKNEYI 2 A 25 52 TMBUER . TMB ) cut-off{H L &
ARl AR )R AP AE 22 SR A Ge— bR, H RT3 A
[A]<6 mutations/MbiE XN TMBAI, >20 mutations/MbiE X
NTMBH .

FER AT R IR, e e N RS AR i R,
TMBH¥ A 1 fEE: RRMI, TPS3. FANCE, NEILI, POLE,
POLG. FANCE, GENI, RPA1, MINSCLCH A i € 25934
SN S AR R, WNEML4-ALKFS 4. EGFRZEZE . ROSI
HHE. BRAFRIGSE, 1% TMBR IR,

— I T 147 i s SR, R4S 04 2 AL
FERTINE T LR N & o B R IMKRASR AL A
TMB{H (i TMB=10.6) W] i = T- By £ RU4H /B (Hhofr
TMB=4.6, P=0.027) - EGFRZEZ A TMB{E I 21K T
EGFREFAERIZH (i TMB=8.4, P=0.034) . TKfl& 4111
TMBHH 6.5, SHAWIEA W35 25 57 15% EGFREFAE
RIZH A I TMBAE>20, T A 6% EGFREZ A BEIRT
I TMBU,

BTSN FIT (whole exome sequencing, WES)
Wrds By 5, ChenEUSIHLES T HAR LK 4150 #T (targeted
genomic profiling, TGP) FIWESX]27fINSCLCH# TMBH
30T, KILTGP (811 [ ) FIWESZE S AT = i — 3k

(R2=0.71, P<0.05) . [R5 B8 MMRFER 58 A5V 2 A v
TMBIWEE GERUERE IR IMSH2 . PMS2) o XHEHT
Pembrolizumab iy 7 B9340 F & A7 PEAL, A HTGP
FWESHEA FI7 R M A AUC> 51 40.80 , 0.84, ixX Su25 R
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U, TGPAT LA RWESTE R TMBRZIFL AR o X 8471 i 3
(IR L 20 B2 ct DN AR R TMB, & R4S b — 3K
(R?=0.80, P<0.05) , iR AT LA R 6 JOA (0 YR A T AG
AR LGRS
Lijima %5 U A S A9 2] THH R A 4518, 1401452
nivolumabif¥7 B, TEIRYF T AIAYTY R U | 2)8] . 4
Jil. 6. 8JEFHEANE I 47534 HAR LR A7 AR 3
FSHL AT, 45 & B e TMBE #2528 st rT
FR 4 5 AL S5V FE AT (mutation allelic frequency, MAF)
TR LI T R

3 PPEIRENEERE

R AF 5 A 1 5 R € A8 IR0 5 B B8 R T A AR 1 O
FAN, AT I B RE A 90 55> 9K 3 2 P 114 92 722 e 8 il I
B PEIRTT WA B . ARSI R EGFRAE L B ALK
FHEAINSCLCHF i FHPD-1/L1TCRL, HLHI A 2
Liu%5 W BF5E M A 7456 83, 73 HEGFR/ALK M

(3441 ) FMEGFRIFALKBATEAL (40141]) o FHEZLS.52%
PD-L1*/CD8*; 11.92% PD-L1"/CD8*; 18.90% PD-L1*/CD8;
63.66% PD-L1/CD8 , EGFRIFALK[HM:4113.97% PD-L1*/
CD8*; 6.98% PD-L1/CD8*; 30.42% PD-L1*/CDS8"; 48.63%
PD-L1/CD8", 5% % B EGFR/ALKFH: & PD-L1+/CD8*
XTEIKIMIPD-L1/CD8 W B 4% % . EGFR/ALK FH A2 &
H WD S AR AFAEN] .22 5% (PD-L1*/CD8*: 41.9%,
PD-L1-/CD8*: 91.0%, PD-L1*/CD8": 75.4%, PD-L1"/CD8":
69.7%, P=0.003) o SR1M7F EGFRIFALKIHPEL 25 5 WA B 3%

(PD-L1*/CD8": 66.5%, PD-L1//CD8*: 76.9%, PD-L1*/CD8":
62.3%, PD-L1/CD8": 70.6%, P=0.341) . {HJ&{ifi F{Nivolumab
RITHH, BIREGEREASIAME BT RCNE, (H2 AR
SrBE AR &R, BARDLE MR — bR,

4 REMNAREY

PD-1/PD-LURSEIRYT, JEAR R G i I HE i
R A3 R BBURRA , U R NG SR AT e eE e e N, LA
IR BN R H . BTRL, BIETT A 8, IBAT 4G
AR T —ZR G RAE P F RS L ARNAZ TR, F1ANEN-y,
TNF-a. IL-655, fITLA, &AE T 0] B U G e ihy 7 I A

— TR AL T17(INSCLCHI2 14 B {0 250 . 3557
nivolumabiAI 7 I, & PLINFyS5PES, OS. Hk R

(disease control rate, DCR) A%, INFyH1, =i/KF-41PES .
FE TR IRA (5.1 H vs 2.0, P=0.012,4) , BZH Y
OSEAR AT G422 5, (Brb | R E K TR

(10.21MH vs 4.91H, P=0.068,7) 21, BAHMFFECIELM, f#
FﬁnivolumabﬁpembrolizumabE’JNSCLC%{%, YEIT 1B NI
IHIL-6 . CRPTHE A RCR 3 & TR T4, I TNF-aft
AL, KRR B ENAECE,

Kowanetz A NEW TAUMY (T-effector, Teff) FYFEHF
ik (gene expression, GE) f0L AT LA S W Ao S 50357 Hif
I PEIRZS o MEE 73T 1775341 ilatezolizumab Y NSCLC
BE MG IRE (OAK) MI45H . ¥PD-L1, CXCL9,
IFNyiX 34 EIVE R Tef A FRa, K5I Teff GE, [R]H 5 ]
P LHZAPD-L1A IR TE DL . S5 R AL, Teff GElif, PFS
Ao BT FHTeff GERPAL{E A B E 21, MR
PES! % 5 Tk # A4 (HR=0.73, 95%CI: 0.58-0.91) . 1E#
[FIEF A, {8 F Teff GER fiililatezolizamab 1Y 5 24 PD-L1
SEORHURE, P ERT R 7R 18 I Teff GEAR T, 0%
RHE AT LA PESHYAR 2529,

s IMZBAETT#

BRUEL_EEARA0, 40 3505 WL S 50 4 F5 b A
A PEIRTT 7 BOT A BAFROR . AR A7 Z I
FEXS AT THGE

— TG 52 [P 23 BT 113 4651 W6 0 5l A2 Kl
NivolumabJNSCLCH ', 43T SL 00 = AL 50 i F 4
b, A0FE: PR 4 4 % 314K (absolute neutrophil count,
ANC) . WRELAH I 45 XF 714X (absolute lymphocytes count,
ALC) | Fi4n o 4s X+ 144 (absolute monocytes count,
AMC) | FEIRMHR A 26 %) 1145 (absolute eosinophil count,
AEC) . CRPLASCHLIR I A KT, Z R 35 Hr 2 R R0,
fRKFANC, R/KFALC, FRFAECEELFHIPES, OS
MBS A G AT R o B LA B3R RO ) 53 2H 3, 423
PG 3SR AT W R TS B b, AU & — DR AT, TS
B2, POIPESr HIE209 d. 87 d. 42 d, ZHA 8%
H43.5%  27.1% . 5.9%%, F3Hh—IFHETE, R G 5 10
RGBS 2T, ANC<4,000/8 # OSHI R ZE K (NR
vs 49 H, P=0.02) . ALCTFHE B H BIDCRA T4 AN (147
vs 155, P=0.0S) o ZWFFEIE R A B, il i s 0 & o 2
GUPTTRIR B ACH 5 B TT A R HIE (88% vs 45%,
P=0.03) , ALC>1,000:5 % T TF1FHPESTE 5 (82% vs 45%,
P=0.05) 24, —I 1 FHnivolumab 58 & R, 1961 16
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ST HMAKFANC  HPERLAIE . K 20 FEAE (neutrophil
to lymphocyte ratio, NLR) FlIfL/MR., KL AR A (platelet
lymphocyte ratio, PLR) AAF K, {GI7 i B PINLR A
SR PR s,

Soyano I G A A 115715 Fnivolumabii
pembrolizumablél/‘JNSCLC,%\%, 25 B R UVAIT BT E K1Y
ANC. AMC, NLR, MLREHZ TS B 2, JI7 HIANC/
ALC>5.9 B # MFE T XUBS S B g o e XU 34 3% & 1
ANC/ALC<5.98%# (HR=1.65, 95%CI: 1.06-2.56, P=0.027)

(HR=1.65, 95%CI: 1.17-2.34, P=0.005) . JAJ7 HIMLR>
11341 BB FET- KU T 5 (HR=2.13, 95%C1: 1.32-3.44,
P=0.002) .

6 LRATHTIRE

VL bR, Ao BRAR, HETA RS
WL PD- V7 85U 5 0 R 2R 25 R BT A A R ke 4
T TN SRR T RO R

— I FE 2 FIPD-1HUA NS CLCHR H #2361
13 FF X3, (region of interest, ROIs) FEASF1254,205 14l fifd
B, BEi— BRI R G, LA A PD-1
PURRYST R RGE A UM RO Ls 1 41 LA B 25
FEAE, BRI BIRE | JEI A5 5 P2 b v o o 22 5+
PABAZ R AR (32 2 G (T4 4 ) 0] LATHEI 7258
VEF W Ny, AR 25 22 R R B b 2 S e P D
24 #E (pleomorphism and heterogeneity measurement data,
CFLCM) IS 2, BIRARU T HEAR T AL, 45
FsE TR RESZ BN, (HRAVEE DO XR B ZH U HIT
FHLRGE AT BT ROE AT

Wungki&E U328 PR 5] (Sex) . ECOGIT 43, kAL
M SR ZH A LM (NLR) | JRY7 /S NLRIEA YT HTNLR
(Delta NLR=DNLR ) S8 1 SEND I H AR,
$e 1 Hnivolumab Ay SEAT R I, & BV 73 4 1) S %
i J5 4, PESHM I 17.4 0 H vs 5.1 H (HR=0.32, 95%ClL:
0.20-0.50, P<0.000,1) -

7 RE

GRS A AT ARG T R SR R - e 440 M £
PEANTNE S RIRRBRAT A, 1815 I S R 55555 |
B PRE R A M D R 14 A 4 M SR B A i 75 5 AR A T
AR, HURIRIS S, $R B F—bRiE A Rt U R

HRTTREMERAG ., RIUL, 14Uk A A 5 3 — S TR Tl
B HIbRE, 1A0—I00A L1 04491 9 g K S22 g E 4 1Y
WFFT B, ATl Rl B, B AMAH G B IR i B e ik
BT LISECD4/CD8 T i HIB/ Treg 40 ML i, 500
B PERITIT A IR R I RE I A TS R 4240, AT
HENT LR TR, 22 2k B TR 7 U . S8k, XR
YIS DU FE AR B bRE A Ge— AR L
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