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[ Abstract] Biomarker is an indicator that can objectively measure and evaluate the biological characteristics of the body,
reflect the effect of anti-tumor treatment, and guide the formulation of medication strategies. At present, the treatment of lung
cancer has entered the era of immunotherapy represented by immune checkpoint inhibitor (ICI), but not all patients can
benefit from ICI treatment. Biomarkers such as programmed death receptor ligand 1 and tumor mutation burden have been
used to screen the benefit groups of ICI treatment, and good results have been achieved. However, the existing clinical bio-
markers do not fully meet the purpose of screening benefit groups for guiding immunotherapy. In addition, most of the bio-
markers used in clinical application are detected with tumor tissue, but the clinical application of histopathological biopsy has
been limited for poor compliance, complex operation, tissue heterogeneity, and difficulty in dynamic detection. Peripheral
blood, which is easily evaluated in real time, has great potential value as a biomarker carrier for tumor homology and ease
operation. This review mainly introduces the research progress of blood biomarkers in lung cancer, and discusses the applica-
tion of combined markers, in order to provide experience for guiding clinical immunotherapy by screening biomarkers.

[ Key words] Immune checkpoint inhibitor; Biomarker; Peripheral blood; Lung cancer; Programmed death receptor lig-
and 1

[qﬁ%a%] 2020-06- 14 [1@@5%@] 2020-07-25 H*%%%ﬁﬁ%t%%% lLA\ @WF’? Hﬁ‘
[E4TH]  ° =548 0L RBE5E (45 2017FF467 — AR R AR AR T o PR AT 2 5 A

186)

LA A A 2 25 0 46 7] ( immune checkpoint inhibitor,
CERAEE] IR Emil langronin] 973@ 163, com 1C1) H ARSI . JE 1C1 et T i



. 360 - BT 5 59697 2021 4E 4 H 55 34 455 4 ] ] Cancer Control Treat, April 2021, Vol. 34, No. 4

R TT A ESEBR b AR g5 AREAL 5 IR /N 40 i
JiliJe ( non-small cell lung cancer, NSCLC) & # I
20% ZiA7 ' o AEYIRR S AT IR ALIAR R BIDR A,
WHARIEAL ICT H R IT IRBCR IT45 S im K
2y (B2, I R BLA B LE PIRG4S A2 LA 2 0 1
TCT AR 5 B A 1) o 5K, AL o 2 3 — 20 48 3R o W]
A YIAR R oS3 81, BTG RS ) A= Y1 bs 259
22 T8 L iR A SV AT ARSI, AR T 2 2 B A L
AR, BRI T T WA 7 BB FIE I T
VDTS BT 0 B AR AE AT B s [R] A, el TR S
Pk AAAE , A] RE 23t i B S A RAIE . AN I S
Jisea A [l A S B A e R g S Joa ik, 0k 5
by S D A e ) B PR 9 A R A, JHEAGH I AR A
HARR AN AR 1 A S5 45 i n] LA SE B o8 S 1
I S 300 0, Rt , Herb ] BEAE TRV TR B AR bR
Wy AR SCIE S I R B A T AN R IR A
PR, 445 AR P S8 T Z AR L4 1 ( programmed
cell death 1 ligand 1,PD-L1) R4 PD-L1 ( soluble
PD-L1,sPD-L1) . [fit 2% it 988 2& 2% 171 fif ( blood tumor
mutation burden, bTMB) f#/NZ A% 8 ( microRNA |
miRNA) | S8 BE P T 41l 32 44 (T cell receptor,
TCR) [ A1 ] 1 4 98 %000 b 725 490 AN A1 ) it 240 Ji 3
B4 FaRAR R AR Mg b B W 5T 2 R T sk
BRI RN, LA A 0 3 1 AR AR S 4R
Flm R RIS

1 PD-L1

TR AT 5218 1 (programmed cell death pro-
tein 1,PD-1) FEZiiG i T 403k, HAEC (& PD-
L1 =%l s 4 ffl 3235, PD-L1 5 PD-1 {9455 fe
PR SRR T 20 A2, A2 IR S i ik gkt 1)
SRHELT™ o 24> AR R 4140 PD-LL T LA
Pt Sl 1ICT 3457 R bR s > (B T
2% () A (] 5 B, JR) R R 4H 21 PD-L1 )5k &
ANRE SRR S PR IR A

PEER I IEE 40 M ( circulating tumor cells, CTCs) fifi
MAETEFFE R 45, SEOMRE R, I L ZH A
FEAREZ K 3] PD-L1 1y %35, AR T
71 A~ NSCLC (28 e xF i il 9 41 210 CTCs A
A PD-L1 35K, i — Bt ik 93% (CTCs
MUy 55% , R 51 100% ) , 7R 1l &
CTCs Wil PD-L1 kil 751", Tanizaki 25"
W 1 11 NSCLC (8 fi ] PD-1 4101 i 577) 44 X B8 g

(nivolumab ) J6 ¥ Hij Y 41 J 1L I 3 B CTCs, 45 R 2
7N, JoiE B A A (progression-free survival , PFS) <6
MH AR CTCs Hr PD-L1 3Rk KV U] i 25
PFS >6 4~ 44, W T CTCs H PD-LI fK3& 5k
AKAFXF B HUS PR R . H T, 28 CTCs A6l
PD-L1 {338 0 F PR ACH A, RS e e 4 — e it
(%) CTCs JE 451, F3 A1, 1 Tk = FLIE 0 A I
P 5 BT AR, it ARG 22 e S A0 1 e A2 ko

PD-L1 /& PD-1 FZELIA, #5 LL sPD-LI £7
TE T T o 22 I PD-1/PD-L1 401 50
BEMIR LR B Mk b sPD-L1 1255 5 g
HL P PD-L1 £5A 7KV JoAH ot , sPD-LIL LK V-2
() E8 3 2 A A7 (overall survival, 0S) B i gE K1)
Okuma 55" K0 39 4l Fi] nivolumab 3 Y7 1) 16 0]
NSCLC i3 sPD-L1 33k /K, & B sPD-L1 X3
RALEEN OS B TR ih4l (P =0.040) , %K%
fi#t 2 ( objective response rate, ORR) & T & F ik 4
(59% vs 25% ,P = 0.0069) , (HiZHF5¢ AR IEAG I 3
sPD-L1 7K~ 5 i Jid 2H 4R A v PD-L1 K3k K2
[l AHSE . Costantini 281 i 42 T 43 £ nivolum-
ab JAYTHI NSCLC [ 35 19 I 2% , & & 7K ¥ sPD-LI
(B FURKF- BURL G B 1Y% 2 58 R 1Y PFS Al
OS FHIC , IZMF 58 s sPD-L1 [ 33K 5 A X iz i
FHLWRA T PD-L1 AR IKKF TR BiRIFSE
PI4R R i 2% sPD-L1 Ay K 7K S % 3k v i 2 i )
NSCLC B # e inyr iy W5 R &= . sPD-L1 1]
TS S A7 Hb P VB i PR 195, L7 G 2 B AR TP A
FARE G, BRI sPD-L1 /KAl AR FE fhR 41 41
HREA T 20 M S ) R FE B i PD-1 / PD-L1 ff
Rt LA T S AR EE s 53 8k, H i TR
WAL sPD-L1 AN 5325, H AT FF8 b 8 I iy JLRD
ELISA 378 &, R A S EHRR A S — . &
Z ,sPD-LI VE I TE Y S 16 7 LE WIAR X AE AR OR
e S — 2 SR .
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fdrJ8E 28 A5 471 faf ( tumor mutation burden, TMB) J&
B 1T A ) S 17 A 200 i R PR G B 15 L
TR BE DA 4 A B R B R Y B K, BE B TMB
RS BT IR AR DT BB 2 | ™ A B I Y
ATREVE R, 10 HOR BB L. & T NSCLC 1R
IT , 32 [E [ 57 254 i i B 2% ( National Comprehensive
Cancer Network ,NCCN ) $& B 4 7747 S 52 16 97 1Y 18
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HARLI TMB ) SR, TMB (16 00 32 B 8 21
AR I, BT 2 B AT LASE 3 A7 A8 T I P 70 B
A9 DNA ( circulating tumor DNA, ctDNA ) #; il
TMB, Hl BTMB'™'

Gandara 25" X5 9 351 K 80 I R AFF 5% Hh NSCLC
AR MIEAEAY BTMB 47 [8 B 2347 , & B bTMB
A2 TMB (tissue TMB, tTMB) (1) fH 4 — 3 3 4
64% , BITE—S0R K 88% , H bTMB fy % it 5 PD-LI
FIk KT, 1€ PD-L1 {53k H bTMB =16 (1) i
&L PES A BB AER (HR =0.38) W5 W7
Z AR S G AT TS — R Y bR S Y BE
P HUTTINA YT AR . Chen 4E 8 PD-1 40 il 4]
WA 2R F 4T ( pembrolizumab ) y5 75 1) 8 {5 NSCLC
AR MR AL S ctDNA [R]IF AN TMB , 25 2Rt 5
J#—3, Wang 2l F R — R (next genera-
tion sequencing, NGS) i L [ Mg P4l T NSCLC i
214 bTMB., % 31 bTMB > 6 [f 2 % PFS 5K ( HR =
0.39,P=0.01), UMY E 5 T BIMB 5 (TMB
) RAFA DG, HA B T 3000 & bTMB 8 35 % ICT
89 SN {H 3 S8 7 AT AE — 28 SR BRYE . 155G, AN
AR DN SF- 15 KA I J7 ¥4 fd tDNA ) G I 245 2R 2 22
ANFEHYK, HETH T8fE bTMB iy 35 AT T A feff A
[] 4 PP ) A AL, S BT 45 R4 A AR, BIr LA, bT-
MB. B R PEATY 7 AL T i PR SE 647 300k
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miRNA i i 2207 Ul 45 e PR 3k, o) g 1
A R RS TN 25V S R — s i S A
e EmEVEA , AR AL ZIH B9 miRNA kK
— 5, H miRNA 5587 4330 B SR e A8 TE
PEER miRNA BERRE AA7E T M3 M e b, PRt |k
TR R,

miR-215 FA R, — 9t [l i A o>
X4 3% nivolumab 5 Y7 B M NSCLC &3 L iE 17
miRNA 73 #7, 45 % 26 ]+ > miRNA ( miR-215-5p
miR411-3p, miR-493-5p , miR-494-3p . miR-495-3p,
miR-548j- 5p #1 miR-933p) 5% 0S>6 H B &
MK, Boeri % K452 IC1 A7 I NSCLC
U2 PD-L1 [3R35 K7 T3 24 Ff miRNA 21 3§,
FA I 3% miRNA $51E 73 25 %% ( miRNA-signature classi-
fier, MSC) [ 7K3F-, & Bl MSC /K F-5 %% ORR( P =
0.0009) AH¢, MSC /K F-Hk 4 PD-L1 ik 7KF- I 5
B PFS(P =0.0001) F1 OS(P =0.0002) fH&, F

AT i MSC KBRS R 24 PD-L1 i3k,
A LAHI % 52 iR 97 J5 5 ORR (PFS il OS #0221
RS0 i e B o AT SR T 26 miRNA X ICT 7734
T A4 AR SR TE 22 S [l B s/ NEEAS AT ST, e 2O
RENF A 7 360 0E BA S HEAT AT E VR PEAG . 36 miR-
NA KGN F4 J5a R AE A0 7532 X 5 L SR Y BIR
i, 3 5h , F T A I ) A e B A — 2

4 REEE

iy 4k 2 L[R]30 5% A1 PD-1/PD-L1 3 % 1 fE 17
TEAHFE , BT s 36 2 A2 R 52 14 (epidermal
growth factor receptor, EGFR)) | ] 725 P4: bk B4 953 164 iy 55
K3 FE A R AR 8 iR T B AR
ORR'™' At ICT 34 7 75 s A1 1 24 6 R 5% 725 119
B o PR g 72 5 PR 7 il 98 2H 2R b 1Y) 32 A RO R R
R 2 e VA 2 7 i B L A 22 U 5 Hh 45 3
HESZ P ep [ i R i 982 2% £ ( Chinese Society of
Clinical Oncology, CSCO) 485 th. 3%/~ v 18 <L AP & 1
A I S/ 2R R DNA (cf/ctDNA) #E47 EGFR 2
ARG AT BFT R S B NSCLC J Y ctDNA
17 NGS, 13 3245 I 2 KRAS #%4b 5 TPS3 # 1k
(4 58 7R Y nivolumab & Y7 A IR R AR 45 , AREI6Y 7
HELIRIE AR A 8 i i STKI1 7285
TP53 FA T A7 sl STK11 2878 5 KRAS #ALIFAY, 12
7 STKIL 278 2 TR T 25 48 PRI 3R o fFLH RiTG
TR I 7 RO 578 J DR A il 8 v g i 52 5570,
BA R VISR UE WA R o 19 R 5 S 0TI A%
AT AHSAE o

5 TCRIEE

ICI A] BEAE— B F2 B L3 Rl AE T AL e
Z G I RE J1 , A1 %R 40 M A i T S I A
(384T 0 3 T 3 T S B M TCR R BB HL s,
DI JET TCR A9 A Wrbmic il g2 T g %) 1CT
FORE o ZHIABFFEARGE ™ it PD-1 3477 5 4N A 1M
PD-1"CD8 " T 4l g i) - I 34 5 5 e PR AR 35 AH 5 o
i, Han 257 Wi dE 1257 1CT 3497 A9 NSCLC B3 9 ob
JEAEAS , %t M PD-1*CD8 * T 414> 85 1 TCR 47
TR, 25 5 B R A E 1f PD-17CD8 " TCR (1 £ Lk
AT AT PD-1/PD-L1 367 I IR 3R 25 o X SE 2
W8] 4ME M PD-1* CD8 * TCR W] fig J& ICI (73K
TR ), (H BUBH 58 A e X 1 8 B2 Jif e 2 2 0
A ARETA LA 2536, HREAR /N, 5 K
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AIBASI BT FEUESE . TCR U e 0 5 B2 36 7 F 7 A% B
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6 GREMMIREY

F A A A A K B AR A
B2 IR 52 2% W 2% 5 oA 1 Tl IR, PD-1/PD-L1
BBEIRTT R e M, U — R I RAE B,
IFN-y TNF-o | IL-6 F1 IL-8 %, 0] §ig & A= A6 17 14 25
o FTLL, RAER - AI RE A2 TN S0 35 16 97 97 A0 A
B BTSRRI 52 S 25 iR ¥ ( pembrolizumab
8§ nivolumab) [¥) NSCLC BEZZWik VG G5 3
A H B 4 - (TFN=y , TNF-o, TL-18,TL-2 , TL4
IL-6 i1 IL-8 ) $i{E , 45 4% b 240 B X~ B 38 T 5
B OS IEEK WA o (HILATIT , FEA A
D S B TR 0 PD-1 HRIRNG T Z 2
— AT TE LA PD-1 P R B3 ST, W
A7 X 20 L DR - 7K P B 52 e AT SR RN B A . 9 A
5% %8 ] nivolumab 5§ pembrolizumab [ NSCLC
BEVRIT 1 RN INE 1L-6 F1 C-J v & 1 FH e 41 1
BITASCREE R TR EH, FRRR T
G ONAR S5 B IR T T RO G, SR T AE A5
B HERR IF & 94 5 R I IR B Rl REVE, AT 1B S
RAEFEPRAASE G, LA X G35 S 0 2F R A OC AR08 b
BT DA ST Re B A PR (It & sk A
B AN RFHE) SR TG . HETE T A0 i 40
M PR % HIR A E .

7 IZAREITE

SR AN T2 2 e T J 0 0 b i i 4 i
SEABAFIFFE A ST, 42 100 20 3 B0 R DL S5
FERM , —Id FH nivolumab [ NSCLC £ 1)
Y B =< I 1 s e 8 YA R D B
(absolute neutrophil count, ANC) . /& 7K 3 Ik 5 21 Jitd
2635111 %5 ( absolute lymphocytes count, ALC) Fl 75 7K
SE-E i 1 R 40 M 48 X 11 2 ( absolute  eosinophil
count, AEC) {4 5 B K 1 PES 12 0S. B9
JRI BRPETE T AR A HESZ nivolumab JRY7 1 4, TG
B ANC,ALC il AEC 2%} nivolumab J v ffj—
MRS br SR R TBR S o — I A PPAl
T 1700 4 [ PD-1 / PD-L1 #3597 i) NSCLC
FRE LR P L 200 i 5 4K B 40 9 A ( neutrophil -to-
lymphocyte ratio, NLR ) () F50 #1785 A0 (6, 2R B 2

PD-1 / PD-L1 #5367 /) NSCLC 3% iy NLR
This 5 PES il 08 FEATARDE™ . Kim 4 it 1CI
RITIE 7 KA HEEHNE L PD-1"CD8 " T 4 it Ki-
67 FHPELNIE 43 b, &3 He i Ki-67 BHAE 41 i
AR ARG o ELSME A0 R 5 52 4
(G, 7 3 5 S P4 20 AT B i oo 9000 1) T

8 EAWNHEXEYLENRE

PNER 7 SN EE SF e N R TR 7/ LD VA |
AT, Z R R IR G B E AR T T . A
WFEARYE PD — L1 55 g 12 1 bk 2 40 ( tumor infil-
trating lymphocyte , TIL ) [ 3% 35 4 i J6 8 & 43 4 10
LAY (TILY /PD-L1 ) ([1# (TIL™ /PD-L1 ) | 1T #Y
(TIL*/PD-L1 ™) IVAI(TIL™/PD-L1 %), 7 ¥FA5 |k
P o x 42 ICT IR Y7 I NSCLC J8 45 i F 7R
IO IRV AL Y OS 43510 35.3 4~ .36.9
A KIEFR)FAL OS F113.9 ~H (P =0.11) 45
FH] CD8 " T bk L2 40 it 5 1) F8 & A 3K iy PFS Al
05, Park % ff i 3 1 #k 51 ECOG 3 43 |
NLR .DNLR it % ISEND 2 4% | F nivolumab
HATIRYT , KRBV o3 4 10 5 % PFS BB S (17. 4
Hwvs5.1 H,HR=0.32, P<0.001), DA EWFEHY
P27 22 PR BRI T00IM 174 75 SCHE R, AROR L 25 22 4
FERFAE A8 G 52 1540 it 1) Tl DU S A R ARG R SR 5
o

9 BERRE

gi b A S YRR b SEAE DR S )
ik TCT AR 4 HF AR O 75 22, SR T B B BE ML W~ A i
Wy 64 7 TS A A Sy B, 1L 30 R A 0 0 A 22 [R] f o
(] 7S AT REAR T, 7E AT MRE G mr 8 o, L )
A=W n ) ARG, S XA B A 1) 52 A0 R
s 735k, HET BB G 7 P MOk B . R
2 AR T BN A RS B I R ST REANTH]
YT SR B LG AT, i, AR B A
PRS2 T SR A2 40, B sl 2 I A R 1
IR, GE— bR WA U AR B 7 B fEL,
SEER BT TN 6 ¥ 7 B, T R R R A IS
i PRI B A T B IE

EEER: A X2 WEL X THRMET L
SCH BB A 3 AT A AR AR BL 5T 5 IR AR I U
B Fia B BEFHFCHBARAERRE, T
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