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[ Abstract] Lung cancer ranks first in both incidence and mortality rates globally, posing
major public health issues. With the ongoing advances in diagnostic technologies and the rise of
precision medicine, lung cancer related biomarkers have demonstrated their significant value in the
auxiliary diagnosis, treatment selection, therapeutic monitoring and prognostic assessment. To
standardize the clinical application of biomarkers in different diagnosis and treatment stages of lung
cancer, the Chinese Society of Laboratory Medicine has convened laboratory and clinical experts to
develop the Expert Consensus to organize the key points of the clinical application and laboratory
detection of biomarkers including common serum markers, DNA methylation, cancer driver genes,
programmed death ligand 1, tumor mutational burden, circulating tumor DNA and circulating tumor
cells; furthermore, standardized suggestions were put forward based on the recommendations of
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domestic and foreign guidelines and consensus, integrating the current clinical practices in China.
The purpose of this consensus is to guide laboratory staff in routine testing practices and provide
valuable evidence for clinicians, thus improving the diagnosis and treatment of lung cancer and

ultimately enhancing patient prognosis in China.
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6 L] T S BE DRI o AN ) ARG I 7 925 2% A G ke
SR AT AR IR T ARG e PR A 78 S R A RN R AEAR S
B Joih , AR S 28 2 40 PR 3R R 6 5 T A A
T AR Ik iR LR 1,

#ile SHEMNSANEER, HEFTIR
% EE PCRNGS SUiZ B8 Bk el ; AL AR
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AR E kA, TR AL R EE PCRI#
TR (A 2R, SRIETE) o

3. FEAR ST BEDIAG I H I O REAS S B A 1 40
21 AN KB SRR AS o A SUREA I
A PRI G 28 2 sk I 8 DR R R E b T A
£ H (formalin fixed paraffin embedded, FFPE) ¥ 7%
JE AT . NCCN 45 [ PR e X 4 77 s 4 241
SRy it 43 R 0 T BERE AR S R A i A
AR R 5 45 ) e AR I Y DR S L T AT R
20 L LU VT AT i A SRS D BRI, 3 SR i
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EGF. TGF-o 4§ PC & ¥ 1% RAS-RAF-MAPK.
PI3K-AKT 45 T 5538 5 , DA 3015 48 i S 300, 41
il Aol Jed A L T B [ R R EGFR 28748 K
297 50% ", EGFR 48 S5 BUAU 5 5 A8 (s R AF A
ARG 5248 ) J 4 14, i R I 32 ZARHE EGFR %8
G B HITIRYT T % . UL EGFR 2848 (1 45 4h

BF 196k 5400721 S RAR, Rk WA BT
209 AR B 7E EGFR-TKIVA YT 13 &
Gy W I ARA M 25 58 A8, A& 25 — . X TKI Ay it
24 28 7 T7T90M F1 5% = 4% TKI 1) Tiif 245 58 28 C797S
G0V EGFR KA B T4 B i 25 L6 , il e S A

ARG, W R % R FH 32 98 5 1 PCR &
NGS #EATAE .
2. KRAS: KRAS J& T RAS K [K % % , %% % /N

GTP W #E H , 14K H HES ARG A Rl Y 41 A A L A1
PR 906 1 B = R R4 5 RS AR TG P 5 1 =
WER 45 GRS YT e o WPk S B IR A &
KRAS J& A # 7if PI3K/AKT/mTOR . RAF/MEK/ERK

S N R R S ) P 2 A A S A
NSCLC H KRAS 2878 & A 3R 290 10% , 22 UL T W AR

B, LLKRAS G12C RAE f R WL (29 39%) , Hik
4 KRAS G12V (#)20%) . G12D () 18%) 5 A&,
KRAS 28 45 4 Kz i 75 325 40 46 55 ) 2¢ D't % i PCR.,
Sanger il J5* FI NGS , Sanger il /7> 1% 38 £ 5 U8 3 AH
NP A, WA 72 R FH S22 6 5 2 PCR B2 NGS ¢
AR
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3. ALK: ALK J& T & = 2 I R, AR 5
RAFERG AP . ALK A 8 A it
T IRARAT FLG S A S SRR Ak T AT AR N
P18 3 BALK A5 5 41t 900, 28 1m0 5 AL R i
MAPK . PI3K-AKT 1 JAK-STAT i % , {2 37F M 97 41
it 3 AR . ALK A B 7E NSCLC i
KN 3%~T%, LA EMLA-ALK il & BN H 0L, B
B2 & B0 20 43 EMLA-ALK 4 81 ALK 8
il DX A AR AP 9 A0 2 5 350 ALK A0 i ) i 25 ) = 2
Pl Z —, LA L1196M fiz ki3 . NCCN 45 i #fE 1%
K HITHC #£47T ALK filG (19 7 A5, JC75 FISH 2 4%, (H
THC (4 Z 088 A e br A FH T i i, S A
SR Pt J o 00 B P B SR FHH A 7 35 4R 4 T B0
FISHAE i ALK fili-& A6 (%) “ 4 bR, 7] 7E DNA 7K
S E R IN ALK filA (07 A G A S 5N
HLT 5 SR 9¢ % 5E 2 PCR & NGS Fé #8028 2 Al
R BE R (HSE I 2 E B PCRAREAS DN 2 052
ST NGS T H BB B P45 S, T AR 35 S s 1 100 1k
EESTNERIOE A1 IRz

4. ROS1: ROS1 1Ky —Ffr B R Y 52 K il 24 1R
it , S 0 Ak AT HO R X A B RR AL, E TGS R
i RAS-RAF-MEK-ERK (MAPK) | PI3K-AKT-mTOR
A1 JAK-STAT3 45 15 5 3 [ , 5 B b9 & A7 .
ROS1 1Y 3= LA 53 2 AR L Rl 7 UL A £
{849 4% CD74 . EZR . SDC4 H1 SLC34A2, 1fif ROS1 4k
K GEAR S B ROSI-TKI i} 25 9 = EHLH . a5
T, 1%~2% ) NSCLC 2 B ROST /&7, HE
Gy A T AR BAS W v s B i B o s
ROS1 filt 4 4 77 B 40 4% THC  FISH | 52 i 2 5 5 &
PCR.NGS, H 1 THC ¢ 5 B AL, A8 ] T4 i 5
FISH J& ROS1 filt & A (14 “ S Anife”  ADAEAE I ko 1)
Al fE, 40 FIG-ROS1 2% 5 ; NGS A 7£ DNA 1 RNA 7K
SER I ROST Bl 4, 2 T DNA K i 7] Rl 23 32 4141
Wit B AT AT e 1 (R s e i & AR TR

5. BRAF: BRAF /& MAPK/ERK {5 5 J% ) ¢
BT, S 5B MR A K ML, BRAF
AR 23K 40 43FP , NSCLC LA BRAF V600 %8 7%
B # W, ot UL BRAF V60OE (5 [ fx & (24
90%)""' . BRAF V600 % 78 H.47 = BRAF 3 Bif I
P, RENS AN L 1 RAS {5 5 M % R i ERK 5
MAPK 5 5 i [, D175 SR & A . B X
BRAF 5 45 i 6 i 75 125 40 45 52 ) % 't 7 it PCR.,
Sanger M| ¥ \NGS FI THC . Il A & F ARG 7 325 4
SER 9 E i PCR UNGS THC KGN & 3 46 | pli A 45

%, B4 1T BRAF V60OE 28254 7 .

6. NTRK : J5 ILEK 3R 13 57 14 154 i (tropomyosin
receptor kinase, TRK) /& — M £ A4 K 324, L
F ) =/~ A5 4 11 TRKA . TRKB . TRKC, 43 51
NTRK1, NTRK2, NTRK3 % [A % % . TRK 7] #
NTRK %K il A \TRK 8 2 323k sl SR A2 1 iR el AR
SRR L B & A AL IR Ak L 1 T O
A S R M A ) YA oA AN T B
SR NTRK fil & 7£ NSCLC 1 () & A= AKX F 0.2%, H
& BT H 0 B RS, LU NTRK1-TPR fil
Ao UL NTRK (R J5 2045 THC \FISH |
SEIF SO E B PCR 5 NGS. THC A6 I AURK 3 55 4%
SEREABR , T NTRK G4 094 7 3 FISH F &
DR A I ) AR, (R R R PR A RE A I —
Al NTRK il 5 B BCR F SEET 98 5% 2 5 PCR 5 NGS
Sz, AL PR NTRK 35 PR il 75 D o 3 22467 T35 Koo
HE WP NS T XIRP, BT LL DNA-based NGS £
T BE 45 R B BH M A N 95 & NTRK2 I
NTRK3 il 5,

7. MET: MET J& —F lig R P B 2 1, = 51
52 20 0 4 S84 B AN 204k . MET 78 54035 MET ex14 Bk
BRRAE MET § 34 Fl MET 25 153 #3655 MET
ex14 Bk BR 28 48 1 42 S 2 MET 25 14 L A% 45 F4 3 i
9,5 MET 25 72 R A6 DT 306 1 I B0 i
P& MET ex14 BkER €48 7 NSCLC S8 35 i PH
BN 3%~4% ", B E Ty H IR 2 H B 3221,
MET 4k % ¥ 1 J& EGFR/ALK/ROS1/RET-TKIs 1 fiif
ML Z— . MET 2 238 208 e iR 7 i A 78
17 EGFR-TKI jf J7 A9 NSCLC & 4 K & ik
30% s FEXANFIAGAS 52 HERER AN IR ARG
J7k o MET ex14 8RR 28 A8 #7751 FH 502 B 2 ' e
PCRE{ NGS A& . FISH A A MET ¥ 38 9 “ 4 b
HE” AH H A M JCG — B ISR ; 24 DNA-based NGS
K MET 4§38 R B, AT 2% Rk H FISH $E474b
Feo AU THCAM MET 25 (H i Feik i 75 45 A e 05k
% i 4 L PE 2 L ) S5 B A T2 R

8. RET: RET %t [ 5 It it & & 1 0 5 ik L i Fn
MAERENEBTH X, YRET HIEUEE S, H
REAE 7E A FOAARZE A RS B0 T Bl ik BE 0 , AT
A6 T U5 i T SO R &R . RET () 22248
SR Ny AR RN Fil A, NSCLC H LA RET filt
G4 E . RET @G 7 NSCLC 1 i BH M %
19%~2%, Jifi i i v 55 4 % UL, DL KIFSB-RET Al
CCDCO6-RET fih & & P . 3K #43 PE RET f@il & 2
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EGFR/ALK-TKI () 4 % fif 25 ALl = —"" o 7l >R H
IHC FISH , S£ B} 98 )6 5 5 PCR AT NGS #E4T RET fil
BRI . THC K RET @A i U B S s 57 5 22
SR, R L R AT 00 0 34 T 2 1 — 2 B I PR
E; FISH 2K RET @l 19 “ G AnifE” , H RET 5
fl GRS T [F]— 25 G R Y &R I L BT, 7T
TG B BRI AR 5, T TR A 4 5 5 S
J6E 2 PCR I NGS K I f5 % 5 5 4 53 8 iy, UL
J& RNA-based NGS ] 45 Ay 417 w5 R Al &,
T8 FH Al A 3 ARG

9. HER2: HER2 J& — ' 52 4 s 2 W2 VL I , g 0%
5 EGFR .HER3 Fl HER4 43 HE i 5 U — 1K, i
S0 N A2 AR I A TR AR AL W R AL, F T 9RE
RAS/RAF/MAPK F1 PI3K/AKT/mTOR 25 | #5453
B NSCLC " HER2 245 53 3= 240 45 R 28 (1%~
4%) B 1 (29%-~5%) it Fe 3k (2%~30%) ", Horp
HER2 28748 HLAA HZ MG R Lo AR Lot &
il i g 5 2 B ) kA2 HER2 98738, HL25 5y 4 BRI e
L WUSE . WiE HER2 BYBR IR VA7 25 W TE I R
A R, 2025 4 CSCO 15 7 BB HER2 28748
K B 4 7 S vk T VAl T %, oM B 30
NSCLC [ O BRI L Y . NGS RIS 25t
SEHEPCR Al HER2 842450 . HER2 4 M4 Y
K 77 ¥ 40 % NGS K FISH™ |, #ft %7 % ] THC 5
NGS 74T HER2 i3 Fe k4G =24

10. NRG1:NRG1 J& 3R Bz 2B+ - B AR ZE 0 i
FE RS, BEME L UE b Rz 20 | e 2 R AN A AL
AR B B A K F R B o NRGL % [ 5 HER3/
ErbB3 45 & J5 , o £ 22 Pk B % HER3 {2 i
HER3 5 HER2 P Jli 5 B4, a2 1M 333 T Dieaied %
S & A . NRGIIEH A& 1E B E £, L
CD74 f JH UL, NRG1 fill 5 76 NSCLC H BH 1 %
4 0.19%~0.27%"", vl 2% ] FISH . THC 1 NGS #17
K. NRGLALAEERZ, W FXEKHE
%%, DNA-based NGS # I HRE1 5 76 15 52 B IN %
T, 1 A S HUR A ; RNA-based NGS 6 38 5 43 #r
mRNA ] ¥ i S it @il 5 2 DR 09 A2 e, S T
NRG1 @& B9 . 554, HER3/pERBB3 %2 £ 1k
0 AT A SR NRG 1 BH - £ 25 1 10 28 ik, 1
LRy B PR 1% S TR A AR I Tk LR 2,

( =) 2 % %8 1= B & 1 (programmed death
ligand 1,PD-L1)

ARk B IR A — AR AR T Y
TRITHRE SR AEATE A 3 70 £ B AN ] s G b s AR A5 1

ik 24 o [ I), 9K 2l 2 Y B 4 19 NSCLC (8 & iR 7 J5
AR i R 5 AR T Bt A4 se . Siein
I o E AL ) e 2, S IR R A )
TR o DL K A 2 10 157 (immune checkpoint
inhibitor, ICI) , 40 2 J3 # 4L T~ 3Z {4 1 (programmed
death 1, PD-1) /5%, PD-L1 #1550 M A0 % 1 g i
J7, AT AdE NSCLC 75 N 1Y 22 Ff i g A8 & I I 4R 45
PD-1 1A T 20 3 T 114 S e 400 i s FBE 2 1, L A
PD-L1 7 /16 40 B B2 f R Be v 2 35 ,PD-L1 5
PD-1 25 J5 nl 40 T 40 JL 3% Ak , 920 40 g P55 A=
J, T A SR S ki > . PD-1/PD-L1 4 50 0
38 3ok BEL DT P 5 1) 445 45 DR A0 52 ML A4 X v e 4 L 11 e
SEARI T RE -

1 PR B L2 PD-L 3% 3k K - 2 Bifi & PD-1/
PD-L1 #4570 98 724K £ ARE R B 248 R . 2 THT
FEAESE , PD-L1 (5 & 3 [ 83 40 g BR P LG 491 9 23
(tumor proportion score, TPS) =50% | & & 1257 Ha i
MAZHIGYT G A AR . KEYNOTE-024 BF 5% 7
PD-L1 {5 22 1K (1) NSCLC £ # £z 52 WA A 2k Bt vh
PG, 54 B A A (overall survival, OS) & & T4bIT
#H, Bz OSSR IE—17% . KEYNOTE-042 fff 5%
Xt H T PD-L1 63k Bk (TPS=19% ) B 40 o 4 74 1k
NSCLC #8542 32 A ) B 5025 35 B X251k 7 1Y
RITRUR, K& L PD-L1 TPS=50% . TPS=20% 1l
TPS>1% (1 A, AT A 2k 20 11 5 4F 08 243 51
21.9% . 19.4% 1 16.6%, H. 3 & T4k y7 4, Uk W
PD-L1 57K, W 1) B B2 35 97 I il s 28
T AT IR 25 2 3 . Impower 110 A 57 1 3%
AR PD-L1 5 4% 1K B9 NSCLC H 2 — 2 ffi F BT 42 1)
TREYUE , H OS R THE G AL P HAE o it al
DL, % F PD-LT 33k B, S i 243R )7 ] 4R 41
AR 4R o XF T PD-L1 AR 3K (1%<TPS<50% ) 5
FI1E (TPS<19% ) fo fii i 2 &, S RS 97 I A B R
WA . T PD-LL A2 ik 1 5 B b
NSCLC & & , A T2 R B A Ay 7 20, A 1) 2
BB B LT T REAS SE KR 1Y OS FITCHE e Ak A7 1
(progression free survival, PFS)"* L4k, X4 &
KA ST RE 5 15 22 O % B4 % NSCLC J8 & 71 & 08
4% . CheckMate OLA WF5¢ & B, PD-L1 B4 &
4 2 9 R U BRI G DR BT Y XS K
¥y Ja /Y 5 4 08 R T Haifhyr 4 . il
PD-L1 {52 15 a3 B 1 4 fii g 58 & ml 0 S e 45 fo %
AT

HiR8 EHFBRHANEHMENSCLC BEEIR



- 538 - TPAEKG G R A s 2026 4ES 45 49 4555 5] Chin J Lab Med, May 2026, Vol. 49, No. 5

F2 KGN E N B 3R eI T vk

5t Rl EN

Kl i

EGFR 7867 1 AMB T 19 52k (19del) F BT 21 28758 (L858R, 1.861Q) HP B 7 18 s 5878 1] % 92 W) 2% 5t 5 & PCR f2 NGS # 17

(G719X) Hh 5T 20 i A 928 Fil 13 245 (T790M , S7681)
KRAS ®R75{; 5 : KRAS G12C,KRAS G12V .G12D

ALK Rl fE4E EML4  TFG . KLC1 KIF5B.SOCS5 .H1P1 . TRP

EGFR 2828 K]

T SR A SN 9% O E i PCR 2 NGS i 47
KRAS 2848 K30

AR THC #4547 ALK il A 46 0

RASE AL - LI196M \L1152R , G1202R \G1269A . 1151Tins  S1206Y . C1156Y \ F1174C 1 4oy gyl J7 3 (55 FISH 52 35 9% 5 1 PCR

DI1203N
ROS1 @& fE{H:CD74 \EZR .SDC4 .SLC34A2 ,CCDC6 ' TPM3 FIl FIG

BRAF %757 &5 : BRAF V600

NTRK @415 : TPR

MET M MET ex14 BkER g 748

>1§}
K
=2
E—

RET  Rl&fEE  KIFSB .CCDC6 F1NCOA4

HER2 RAE(7 AT : 20 542 F

NRG1 Rl& A :CD74

KNGS

A S JH THC $E4T ROST B4 19 400 57, 4EL BEPE
SR T S AT R

ARSI 7 v f0 4% FISH  S2 A 38 142 & PCR
KNGS

Al R S I %¢ 6 s B PCR ORI NGS B 47
BRAF 545

THC AT T BRAF 5878 i 49)

ALK THC #E4T NTRK & (4491 7

HABASIN 75 54 45 FISH | SEI 586G 5E it PCR
KNGS

A SR FH S 2806 5E Bk PCR B NGS 3E4T MET
55 145 A BT BRER ARG T

AI SR F FISH #E47 MET 438 63000

AL SR NGS #E47 MET 4 B4 46

] SR THC A7 MET 8 (A i s i

ALK T FISH 82 B 9¢ ' 28 11t PCR e NGS
15 RET @il 2 K

Al R H 52 2¢O s B PCR K& NGS B 17
HER2 2275 K1)

Al SR FISH M2 NGS Kl HER2 4184

AR THC K NGS Kl HER2 i #35

AR THC #E47 NRG1 Bl B w1 i

Al R I NGS #5477 NRG1 il & A DU

1 EGFR 3 2 A K B 152 s KRAS 24 Kivsten BRI PRRTG 359 ik ] 5 ALK hy [ 5 M98 P98 S0 s ROS TR c-ros JEUEAIE ] 1; BRAF Sy BLIR
PRI TR 2L P TR IR A B s NTRK Ay 285 F 1 % 22 R A2 AR S il s MIET Sy 100 5 - b iz AN B % AL R F s RET A i e EHE £ H s HER2 W AR B KA
T2 2;NRG1 8435 8 19 1; PCR Jy 38 At S 3 FISH M98 6 5 4258 s THC N i H 84Uk sNGS T —4CI 5

ERBEBANEBEETRITPD-LIKN (AR, &
=)o

2. KW T i - PD-L ANy AL 45 THC EX
FEW BE s D AN 2R AR 45, Hodh THC 2
PD-L1 ARG ) “ A b o™, AT 458 e 1 REURR B T 45
VEPE AR B G55 & S R G R, T R
S 25 R 22 5 BEE SR A
AR AL 2E G R 5 2 AL S el 2
A% 5 2 UG S A B AR, 76 i SRR v A s B
R G I ) 2 e S R 4R 1 F T PD-LL A 22
R

3 AR AL A BURE A ARG PD-L1 IR
HEREAR IS Y, 20 B e B S5 X 2 UREAC | PD-L1 36
IR — B UL SUREAS M LR BT, AT (8 40

P B AT ARSI A Y R A AR S A1
FEARHA — 80 B Z K R A BIE,
BINHERAIG R o R 1 ARSI 25k 4 e I i 1Y)
PD-L1 24, i rJ B M A AS A0 i e 4 L R i3]
AR S MBI S B PD-L1, A0 Al 1 PD-L1(sPD-L1) il
ANMAR] PD-1.1 (exosomal PD-L1)"™,

#iR9 EFEXRARBANIHTPD-L1EN,
PAFERAREFARLE (AR, BERF); HAR
TR IR ER RS, AT A R R SR AT (B 4%,
HEF)o

(VY ) 88 28 4% 171 fef (tumor mutational burden,
TMB)

TMB J2 i e 5 PR 21 v 4 i i A A [
SCPAR 20 i 52 72 (A 46 PR IR 78 S /N Beddi AR
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BRG GEAR AT ) ) B, FC R b 40 L IR DNAA & 52 ik
B i 350 ) 2 R S B 28 A8 SRR B, W] [|) 42
B Jio e 7= A B BT IR R RE 07 o ik S A I T A
£ R GRS CD8T 41 A 5 (1470 gt 928
N, 3 v ICT A SRR o PR G, TMB 1A Sy 2 T
ICIY PR F B R bR 22—

1. G R & X : CheckMate 227 B 5% 3F 52 5 TMB
[ B A NSCLC 3, 32 32 g0 ik R e BRI 45 R
HoPL iR JT J5 . PFS Bk yr o4 ' AT .
KEYNOTE-158 fiff 58 & 3™, f 4f NSCLC 7£ N 9 15
TMB SE AR (8 5 432 AT R BR SR TIR YT e, 2%
fit % (objective response rate, ORR) & 29%, i Ik
TMB SE A & 1 ORRAUK 6%, 2 A Gl &
Yo ARSI T NSCLC & #32 1IC1RYT
Ja A TRl B TE] S A5 RS TMB K SF, & B TMB>
10 muts/Mb £ & 19 ORR & T TMB<10 muts/Mb [
B I EA TR A AL PFS ARz 0S, W TMB
JKF-REAE 2 e NSCLC S & I g ia r BUoR ™. (3
CheckMate 227 B 5% 1 5 B B8 7 , TG TMB 3R
IRAKEAe] , g R JC St 5 P VL ST ER A fel T
AE B B A A5 2020 4F 1 NCCN 8/ & A gt
WCTE S ] ICT BTG TMB 7K 7, R BT 45
)22 5 7] i 5 TMB BUE# 2 FEAR SR i 55 ot
PRGN 5 25 P2 AT 577, TMB A il rh )i AR
o AT 5 KGR S A Pa Al 8%

#7210 17 TMB % iUl 7] 1 B g 2B & O 2
IR IT R , B I PR SE B B E £ 34 TMB #6772
RSERL G — i (BR,HRE)

2. A0 77 9% . B BT TMB A8 I 35 8 R FH 4 41
F I ¥ (whole exome sequencing, WES) 1 NGS
panel, WES fJ& TMB A5 I i) & brifE™ |, {H WES 119
RS S REAR TR A, HLAAE B e K, R T
HIGIRMN . A 855 R B, NGS panel K il %) 3 [H
WZ, 5 WES — 3 th#ke ™. 45 G AEARZOR Al
RARSE R 2R, NGS panel A% T4 WES 58

3. FEARZSHY . TMB A I e 5 FH bR AR R A
WA A0 SR BGEAS 1AF N A AL R A S A6 I
o LRI R AR S5 B WAORR ] Ao 36 G T X A
AR, — PR LT R BB I (A0 ) | 1R L R A
UM S A (B O PG B Rt 15 7 NS RS SN
ol ZF ) A5 %) W S0 i R, T R AR I MR AR,
il 3 ctDNA A H: 1 7 TMB (blood TMB, hTMB)
IR

#i011 HEFEEAMEELRBEIEEFIER

7t B B NGS panel i# 1T TMB ¥l ; 2§ 2H £33 PLFK
BV 48 41 Fh B 40 AR S B B, AT I i A AR AT
E T ¢tDNA 9 bTMB # iUl , (B B N ## bTMB A
FEAIGREN (B R, HEE)

VU A= P 2 0 a7 R I R T A
BRI PR FH

(—) & F LR B

I35 AR 2R ) 7K 5 g S AT LI PR 2 SR o7
RO AR A . XA YT HT ProGRP FH 5 (19 SCLC
B ST ProGRP K ARfb AT B T R Wi 2 %
R AR KOG TS . B IR AT IR S 1 24~
72 h P R e 2 e 4 D DR B8O NSE T
L AT IR IR IS 1R S AT R A AT D T R
PR ACTT A 85 #5745 U NSE 5 RE2 3 i, ]
PR AT oA B HE B . CYFRA21-1 5 1
B, K5 48 h gl AT SEAT R D . YR UT A BT,
CYFRA21-1 ¥R B G T [ s 25 1 82 v, 4R 70w
R RERY . BEEZRIATFARE scenl
TE 72 h B 2 1E 5 KO, 452 1 5 1 D) ok sl R A
RIG R L SCCAhm TS%E . Mg e kol
FEI}, SCC AR I ARAE IR H B AT B n] R TF o
CEA ZK-F-RREE E It HA S NSCLC /B A A
FERS R ME OB I N, 25 b W il T b
1) Bl 25 A8 A 1T Jz e il g S2E R o LS9 AR AR
J7P IR I B9 1~34F N, A 34 T R 1 ¥ I V8 s 25
W15 4~5 5, B 6 A H I 1R 5 5 4F 5 AR A T
LR o A b s WK T 8 Tt el i 25% , 75 7E
1A H P 5 R 32 5 7 U ARG 25 SR T v, D4
Bl R (EA T R, N [ A A T v
SR 5 ) Be B R 2 R A Bl U R
Ry ik 5O &, I F R 7 R A LT A ) 3
LK

#i012 EEEERISE R HIETE{T
BREWRN TREELKE, BAisrd 2 m
BEREMH TN LRGSR RMAS TG, E
=X BHEBMNEN A ENEN TS (AR, BHER),

(—)ctDNA

SR ER el Esd NTORN i 2 AN R BB ORI 2L ST
AE A6 0 44 ¥ T ctDNA A 24 Jib 988 41 Jfd (circulating
tumor cells, CTC) M AN AR SE | LA 88 A A5
B, A MR e e AR SIS W IR I RIOCR I
PR 5 ML, [T 8 S A T A ROTAL . JE
W, ctDNA S35 e 40 i 32 sh 43 i s 08 T IR St
R T B A P A DNA F B, G g A 56



- 540 - rRARKG TG PR 2 2026 4E 5 J1 45 49 %5 5 ] Chin J Lab Med, May 2026, Vol. 49, No. 5

SEDRVZAA5 B, o 1l Ay i o B B 12 W L 25 ) e
UG VAR A &AL A ) -

1. Il PR - 76 NSCLC FEFEIZ Wi, ctDNA K
DUELA TC A B S R A 5, © 9k 1R N MU
A A NSCLC Jigg 2 27 TG 5 ) B sl Az ) v 11 5
Ty 22 Z I RAFFEFHIE 2, 0] 38 3 ctDNA
Ao PR SER E VE T AR g R Y HAT
2 FHET ctDNA [ £ BE 2 Wik 51 2 K15 NMPA it
YE, {H 20 ZUFN ctDNA K I 25 52 1 — BRI A7 A8 4
W, L FEfd HH ctDNA #17 NSCLC B 12 Wr i 75
ZEATEAG HAR R L UG I A AT 470 o WS tDNA
FEEAR A A B FOEAN il R R YT AR . — 0
BEXRTICEE TR 1 M 5 NSCLC 3% (0 R B P BF 9% &
B, ctDNA K AEMIG LT IS T B, 0 i
B0 B ctDNA = B 1 2 A5 AR Ak 5 g 1 far
1o BEAH SE AT 3T ctDNA 2R 17 43 F 5% B3 9 kE A9 K
Mmoo 4 T %% B8 95 4 (molecular residual disease,
MRD) th #% #% 4 18 71> 5% 83 9% 4 (minimal residual
disease, MRD) , B3 37 ctDNA 45 % B0 ELAth 5206 25 7
LBGAR A AN R R I e kL, LABR R s 2
FEAE A B AT RE . 2021 4F (AE /N 4H ja il s 43
B B kT AR DK il o0 5 a2 SR AE S E
I 7T &2 K6 T B >0.02% Y ctDNA , £, 355 i 48
IR Bl Rl o T/ T 283 AR 57 AR i 2
e WU RGO B T B bR, MRD B PR $ 7R B
] BB B AR IR AUIRAS S MRD BH A U 2wk 25
AN =T = o TR T i ol VA7 N S
ADAURA WF 5% & 3 2 08 % 76 &2 & 1 2 A ) &)
MRD FH 1, H AT 38 5 MRD A U0 H BE 65 4k 25 T
WA B R NG B ED . X TIRIT R A
2] UL kY IV 3] NSCLC B, MRD [ J2 7 45
TGS KA , MRD 5% FH S 5 i I7 7 AE AR 4
] 2590 A S . BEAh , ctDNA REAS 5l i3 5+
S AL SUREAR Y R B, AT 25 ML S B A o &2
FE . AR AHT T 11 G142 8 AT R R ih
J7 i) BRAF V60OE %€ 45 NSCLC H & 4 ctDNA J& &
PR, 4 BT 25 H & TP A7 A€ PTEN \NRAS . KRAS 45 %8
AR BT M U — AR EGFR-TKI i 25 i
&, Al FUOE K PEAT EGFR T790M 630 , 4 JC v 3k
HUZH VR A I, AT AT oDNA K0, I 4E 0 1T %
AR

HIR13 EFEHTHIT ADNAEER N K
MRD & #i L FHI B BT MR EE X KK, AT EF
ctDNA BHTH FHE IS SHMEmM 2 & p i —

WiRTT (B4, ),

2. K 7 V5 : ct DNA K 5 125 A 45 52 I 5 78
i PCR. ¥ 34 BH % € 28 & 4t PCR (amplification
refractory mutation system PCR, ARMS-PCR) ,dPCR
PAKNGS 55 o 52 5 AE fit PCR A A R A 1Y
PR Z I 3 3 T ARMS-PCR H AR KL ctDNA
EGFR 275 (132077 © #% NMPA it i ] T NSCLC 119
FEBEZ W dPCR IS ] TR 42 B2 (B2 2 5 P AUk
I, AEIEEE I AR LS . NGS I MRD % H 1
I 5 3, A 5K g RT3 Dy i R S 5 o B
(tumor-informed assays) FI Jit 5 K Hl 55 A
(tumor-agnostic/nal’ve assays) o MR JE B O3 M i
2 MRSV R R AL E B R 4L SUR T R
LT 27 B Ji] i, o A e AR 200 J 58 A2 AT 43 T
i 968 AR R A DU AN RS S8 2 ) e e AR A L o i
TR S 56 73 BT B IR A 0 A ELAT SE S g R e L A
Je 75 R T IR Se 6 o3 Hr e >

#iR14 EHFERAPCREARKGNEMESR, 3
FRENZE S MRD Al % F NGS BT ; L £ R
FABRIEE S 00 43 T SR B #E4T MRD 46 (B 4%, #7% ) o

(=)CTC

CTC J2: 45 M i J6d o it v I 25 A SD ) I 9 A0
PP I 2B, A s R D g 9 LA L B ik
e R RN O o 28 IR E K 5 & D1 25 (American
Joint Committee on Cancer, AJCC) ¥ 73 1] 48 /5
T DL CTC RS 19 eMO G+ ) 2338, A F MO Al
M1 ZJE] . CTC #5H7 A 33 1 17 S50 Tt 988 1 7 2
I T AL B n 25 AL AT 5T B AT H B PR S

1l R S - CTC AU Y 8l 2878 Ak 45 il s 8
TR 0 e i R R B DA G . — TR BE MRS
GEMT T 432 SE MR E O 9 NSCLC S & PR P CTC
FIRCR, R BIGIT R CTC F I, 1697 3~ H J5 CTC
BEIE S5 257 118 5 R KRS T v . 2 TR AR UE 51 ,
2 CTCHUR M Z | B TiUm 2E " (R il 12
W v L S 3R (2023 4F b)) S5 4 B AL LA 4
A¢ CTC A I R H] T fi 8 3 7 2808 e i K ) 37
5 AR — LS, CTC T E0A T i By fifi 3 R
ARG A S| TR R BE AR R
BYRTHETE 2t OIS UESE , CTC 40 mT i B Al B
MRS B M0 L 12 W i 88 r) B RE RN AR S E 3 )
N 78.6%~82.7% . 68.8%~78.4% " . & K I I
th L CTC AR A SR 27 ] 4 v il 235 1 12 W 1 4 5
JE H BT CTC AT 2 & b T I e 07, HA
WFSEHE Y CTC TR T i 1 49112 Wi ) S0 A



FRAERG G S 24k 2026 45 45 49 %5 5 ] Chin J Lab Med, May 2026, Vol. 49, No. 5 - 541 -

K. BEANE CTCTHEH T Ml 112 Wik 75 K
B PRIGIE . b4, 22 F CTC Fr & 8 11 . DNA &
RNA #EAT 70T 40 7, 0l sl 25 s W i Jes o Bt 1 £ b
53897 NAHLE, X220 K ctDNA K U 1 47 %k
Fe, RIRTT T S R AR

#iR15 WNMCTCHEMS FHE, FBT
ffifE B E T SN RS, B EREES
CTCit# 8 5m A TRt R A REIS BT (B 4%, %) o

2. KT vk CTC B B B HAR FEAFEA
YRt E R S A E . AR E R
I B BE 26 R EE G o CTC 3 i bt R (40
EpCAM ., CD45 %) S PR B Fe S E4s Aok s
SE , FLA Ry 5 B R 400 00 6 5 S v v T e T Ui
ST T S LA A B 2 558 AR P nT g5 2
Koo )RR S NN 2 b i, AR T B
[ E Y, (H 25 5 T R AR B /INIR) CTC, BB AR, a8 7T
WA 5 YRR RS A ok T CTC B A4 55, LA
TR AR H W, CTC & 475 5 vl o Hofas
(2R 1 BRI T 43 MT o B 1 ] 3l 2o AR | s
PN A MR SR AR S TR, I BT E
e (4 1 L[] PCR 2 A 65 100 A 92 40 i 2 1T 11%) - 1R =2
A2 NMPA HEAER 1A Bl CTC ARSI ik o [RIAT,
G BE DL AR g 38 [ £ i 2 R LR R
NMPA #tifEHF CTC A, w] 5 5Pk 1R 51 BoA R
FIHFR E W CTC, B T8 = ) 3% 1 b I A 7
Yy, oy A . A MR AT SE I 2 T 2 S8
K, AH CTC B i /D i A o A2 ) vl R
SEF DGR i PCR FISH I 558 R A 750, L
AR A5 52 B it SRR D 26 1 e 3 F 5 vk o bAh,
CTC F AR S Tk G o s PR R
FCRGE ) 4 37 R 24 5 s o A B4 5 48 A 2R R ARAIE
45 R HERRE

#i016 CTCHEENBSHHTELEERAE
e A, LS TPRERIFITIERE, AR XA
EUHNREEEARRARRIERNE RN ERHE(A
PR,EHEE)

R R

AL FIR RGP T 5 MG bR Y . DNA
FA Ak % K 2 B PR A5 4 Bn 78 il 1297 GBI Y op
B PR D 0 B e B = L, $ T — R A S S R
e G SN (e oo W e B O Pl Wl Y v /)
BRI R IOE FH - sy BR A% 21 05 AR 1 1297
= T At e k= @ LNy i B I B A i 2
AN B0 BT B bR R P o Bl 12 R B 2 4

FERKEE . Brdl 2l ad 43 B of DNA 7 BER/N K
Ui J¥ 5 M A%/ MR B0 S5 AR AE AT i T it 7 40 s A
P RCIER B R R S B o 3 3k U P L £ R S A
JH 4 T 1) S o A T S B R %) il Bl 2 W 2% it
BB RS B . V2B AR R AN AN AR
MRMEHEAB ZHEEAVIHEGEHD.
CD163 P AT VA 0 7Y A 25 7 Jili I3 () 45 B v e R
RGP T I, e A= bR Y o
TH W AR R RNA K AR i RNA 45
i Pt B U S 5 s 1) A R AR G . A A
B N TR RS BRIG IR K30 5218 55 22 4R 808 I
FEREG, H0 R RE 12 W S XU Pl SRR Y, AT 43
FE U7 B — A (0] Z RS AT 3G 728 A R
RIS AR o (H bR AR A S A I B AR
9 0L FH A T B 22 iR L 22 o A I R 5 SFe F 52
G PROE I LR AR IR RE . A, B il
S R ME 12T ST 9 A9 W R AR5 o £ TE 3 7Y
FREE PR AL PLRE R B =F & 58 3% |, R4 2ER
A% A e PR S B4R AL 0T EL A Sk 04040 , Bl ' it
BE 2T KA L,
HEN:FHELAXRFFEE _ERBBES FO);5Kk—
(LWAXFZFEERFRE EEREFA);FRAGLAKX
FREF_ERBBREF Y ) Lmay(LETHHER
B EmmOLAXRFFEERERES FO)
BHRENRGEECDGEDFEHIT) - §B (E R EA X F M
B —BREFREA); AT (REER RS HE DR
ERARA); &AM (P B AT ERARA) ;"8 IR F
HEEEXFE—WEERERA); HFE (@ XFLH
ERERESZH) ;GG (MAEHEEERES —HEE
A ) MR (B2 XBRFE—WEERERM);
HAaAE(LEBERBRPEFREME S LARERAERA);
RE(EREFAKRFHES ZEREBEFPS) ;L%
OLUARFFGERARESF TS BNE(F L R F IR
RABRREERHA) ;LI R(RAFRXEFWE AT ERESFHE
A BER(AE TP CEREREIREPS); XMA(LEKX
AL E BRI E A IR R (TR F BN G
EREFHBA);FRZOILEFZEREE RSB ;
sm(PEEMARFZRES - EEARA); #k(PLX
F WG H = E A IA) ;30 £ 4R (G EA K S BT
MR E R I 3 F G d A A RERA ) ;T ok 4 (v
NKFLEGE _EREFHEA); EXAN(RETLIE
AR FH(LARFFEEF —ERBRBEESZ T O);
FP(PEARFERKEZRES —EREEA); T2 LGL
ARFFEFE_ERBBEFFO); F—R(KXXAKFTF
BEREFEBRS)  RAA(T BEHRFE—HEER
W) N EE(BAETEEERFH —REBERER



542 - N DA o Y

2026 4E5 J155 49 455 S )

Chin J Lab Med, May 2026, Vol. 49, No. 5

) EmE(LELERFEFRWES —ARERAR
EFXFPS); TR(ZERAREIWBAREREFHIEA);
Lmy( LiaT A ERERA); ZHER(FaXFhE=
EReIA); K R(EREMHXZRES —ERELA);
(P E EA KRS WG AT ERATA)  5RIR RN X
FH RS —ERIE RGN T ) Rk (EHRRFE—E
BetriaAt) ;B (TR FEFRMBHMERE SR
) INEF(TNEHRFHE S — ERERFH); R4
(FBHXFWMERSHFRNERER T S);BELGHIX
FPEFEWES —EREER); ZSH(FBLEERAS
RARERIEAEE TS EAH(LARFFEEZER
B ESP); 2AE(EETHAERGERA); ZWW
(LMAXRFFEERABESF YO ); EFH(LEEBRF
EFRWEHEERARM); REL(FHFAARER
BB RN ENETESXES —MEBEERE F4HE
P ) R CGL R AARERAERFH) ;B0 % (B EH
XKFE—MEBEERERHA); FER(FHAXKFSE —ERA
B (B REAXRFE _HMBERARES T C);
HEENKEZEBRAERERESFHA); 2R A ()
XELBEREREFH); K-—(LARFFEERTR
S5aErEFA)kE(FERFERFNEHEF TAZER
BERPT) s R F (R e KR BRI E ) A3 9
(T BEARERERHA); AEFCEREEHRFHE
F—ERARA); AEH(FERFRAMNAHES TR
FARBF R

FlEEMsE A S AR RS v

2 % x #t

[1] Bray F Laversanne M, Sung H, etal. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries][]].
CA Cancer ] Clin, 2024, 74(3): 229-263. DOI: 10.3322/
caac.21834.

[2] Han B, Zheng R, Zeng H, etal. Cancer incidence and
mortality in china, 2022[]]. ] Natl Cancer Cent, 2024, 4(1):
47-53.D0I: 10.1016/j.jncc.2024.01.006.

[31 Il PRI 2 2o/ N A 98 & SR 0 2%, P [ R 2
R 22BN Ll 22 By /N g e e R 9T R At
(2025 fR) [J]. H 46 iR 2% 5k, 2025, 47(1): 65-75. DOL:
10.3760/cma.j.cn112152-20240905-00383.

[4]  hAREERZRS M oy 2 PR B 2 I IR RS T AR M
(2025 JR) [J]. H A BE 24 4Rk, 2025, 105(34):2918-2959.
DOI: 10.3760/cma.j.cn112137-20250511-01152.

[5] HRDAMREZEIAT. AN ZY T HE R (2022 4FR)
[]. Uh A 22 42 7, 2022, 13(4):549-570. DOIL: 10.12290/
xhyxzz.2022-0352.

[6] =222 VFLIR R s A g [M]. 5 . bt A=
W, 2013.

(71 vl el B AP 2 6 1% O 3 2 il R A 0 2 2 e K 2 D 2 L il
P S S S WL R ] 1L AR R A iR (1R 2 ), 2018,
56(10):9-1730. DOI:10.6040/j.issn.1671-7554.0.2018.1020.

[8] Miao Q, Cai B, Niu Q, et al. Changes in lung cancer-related

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

serum tumor markers in patients with chronic kidney
disease and determination of upper reference limit[]].
Front Oncol, 2022, 12: 1072531. DOI: 10.3389/
fonc.2022.1072531.

o U P2 R AR ek 2 B 2 T R T I AL A
AW PRI K 2% X ) g sy A A AR & 3R ).
FE] i 988 11 PR, 2021, 48(22):1135-1140. DOI: 10.12354/j.
issn.1000-8179.2021.20211020.

Collings CK, Waddell PJ, Anderson JN. Effects of DNA
methylation on nucleosome stability[]]. Nucleic Acids Res,
2013, 41(5):2918-2931. DOI: 10.1093 /nar/gks893.

A, Nakanishi M. Navigating the DNA
methylation landscape of cancer[]]. Trends Genet, 2021,
37(11):1012-1027.DOI: 10.1016/j.tig.2021.05.002.

Roy D, Tiirikainen M. Diagnostic power of DNA

Nishiyama

methylation classifiers for early detection of cancer(]].
Trends Cancer, 2020, 6(2): 78-81. DOI: 10.1016/j.
trecan.2019.12.006.

Liang WW, Lu RJ, Jayasinghe RG, etal. Integrative
multi-omic cancer profiling reveals DNA methylation
patterns associated with therapeutic vulnerability and
cell-of-origin[]]. Cancer Cell, 2023, 41(9): 1567-1585.e7.
DOI: 10.1016/j.ccell.2023.07.013.

Machado DI, Brito-Rocha T, Salta S, etal. Circulating
cell-free DNA methylation as biomarker for lung cancer
detection: a systematic review and meta-analysis of
diagnostic studies[]]. Syst Rev, 2025, 14(1): 120. DOI:
10.1186/s13643-025-02860-w.

Zhao Y, O'Keefe CM, Hsieh K, etal. Multiplex digital
methylation-specific PCR for noninvasive screening of
lung cancer[J]. Adv Sci (Weinh), 2023, 10(16):e2206518.
DOI: 10.1002/advs.202206518.

Wei B, Wu F Xing W, etal. A panel of DNA methylation
biomarkers for detection and improving diagnostic
efficiency of lung cancer[J]. Sci Rep, 2021, 11(1): 16782.
DOI: 10.1038/s41598-021-96242-6.

Li Y, Xie F Zheng Q etal. Non-invasive diagnosis of
pulmonary nodules by circulating tumor DNA methylation: A
prospective multicenter study[J]. Lung Cancer, 2024, 195:
107930. DOI: 10.1016/j.lungcan.2024.107930.

He ], Wang B, Tao J, etal. Accurate classification of
pulmonary nodules by a combined model of clinical,
imaging, and cell-free DNA methylation biomarkers: a
model development and external validation study[]].
Lancet Digit Health, 2023, 5(10): e647-e656. DOI:
10.1016/S2589-7500(23)00125-5.

U P2 IR bR Gl 2 B2 MRS DNA HHEAR AR S
A BRI SR (2024 RO ). T EEIERT IR, 2024,
16(2):129-142. DOIL: 10.3969/j.issn.1674-5671.2024.02.01.

Li L, Li W, Wu C, etal. Real-world data on ALK
rearrangement test in chinese advanced non-small cell
lung cancer (ratical): a nationwide multicenter
retrospective study[J]. Cancer Commun (Lond), 2024,
44(9):992-1004. DOI: 10.1002 /cac2.12593.

Marchio C, Scaltriti M, ESMO
recommendations on the standard methods to detect

Ladanyi M, etal

NTRK fusions in daily practice and clinical research[]].
Ann Oncol, 2019, 30(9): 1417-1427. DOI: 10.1093/
annonc/mdz204.

Drilon A, Duruisseaux M, Han JY, etal. Clinicopathologic
features and response to therapy of nrgl fusion-driven



FRAERG G S 24k 2026 45 45 49 %5 5 ] Chin J Lab Med, May 2026, Vol. 49, No. 5 - 543

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

(32]

[33]

[34]

[35]

[36]

lung cancers: the enrgyl global multicenter registry[J]. ]
Clin Oncol, 2021, 39(25): 2791-2802. DOI: 10.1200/
J€0.20.03307.

National Comprehensive Cancer Network. Non-Small Cell
Lung Cancer, 3version. 2025 NCCN clinical practice
guidelines inoncology[EB/OL]. (2025-1-14) [2025-2-1].
https://www. nccn. org/professionals/physician_gls/pdf/
nscl.pdf.

i ] PR T 2 234 1 T4 22 B4 2 . CSCO Al /N L i
L8 HE 2025[M]. dbat: AR AR HE AL, 2025.
Hendriks LE, Kerr KM,
Non-oncogene-addicted metastatic non-small-cell lung

Menis ], etal.

cancer: ESMO clinical practice guideline for diagnosis,
treatment and follow-up[]]. Ann Oncol, 2023, 34(4):
358-376.D0I: 10.1016/j.annonc.2022.12.013.

AR 2 o PR S x TARA, AU B R 2 TARA, XA K,
% AR/ N MR AR AR AR LIRS SR AL A A e
(2023 £ERR) [1]. H1 =1 b 9gg 1 R 5 Bl 42, 2023, 30(7):397-405.
DOI: 10.13455 /j.cnki.cjcor.113494-20231022-0157.

FhRE [ 2 2 B 43 s S B 2 /NN it s A
2 O 20 6L 2 A PR ARG e R AR, P AR A 2,
2022, 51(9): 828-831. DOI: 10.3760/cma. j.
cn112151-20211210-00900.

Jiao XD, Ding LR, Zhang CT, et al. Serum tumor markers
for the prediction of concordance between genomic
profiles from liquid and tissue biopsy in patients with
advanced lung adenocarcinomal]]. Transl Lung Cancer
Res, 2021, 10(7):3236-3250. DOI: 10.21037 /tlcr-21-543.
Dorta-Sudrez M, de Miguel M, Amor-Carro O, etal. The
state of the art of EGFR exon 20 insertions in non-small
cell lung cancer: diagnosis and future perspectives[]].
Cancer Treat Rev, 2024, 124: 102671. DOI: 10.1016/j.
ctrv.2023.102671.

H I U Hih 2 MRS Bl 2% 51 23 43 R MR 2R, v
BRI 2 e 22 BHE YT 4 Il 28 D 2% L AR/ NIt Pt 35
A PR32 4 20 451 847 G ARSI PR 552 ke o 1
FALIH (2024 B [T]. T AR bR A4 7, 2024, 46(3):179-188.
DOI: 10.3760/cma.j.cn112152-20230905-00125.

Dong RF, Zhu ML, Liu MM, et al. EGFR mutation mediates
resistance to EGFR tyrosine Kinase inhibitors in nsclc:
from molecular mechanisms to clinical researchl[]].
Pharmacol Res, 2021, 167: 105583. DOI: 10.1016/j.
phrs.2021.105583.

Liguori L, Salomone F Viggiano A, et al. KRAS mutations in
advanced non-small cell lung cancer: from biology to novel
therapeutic strategies[J]. Crit Rev Oncol Hematol, 2025, 205:
104554. DOI: 10.1016/j.critrevonc.2024.104554.

o ] B2 i b2 R 2 5 RS YT Rl 22 D1 2%, R MR B as
rhC il B L T B gy, T, A JRUR MR o DA AR
BE G YT T E G RIZYT 15 B (2024 KR [1]. 7 I 1 R 5
B 42, 2024, 31(5): 265-295. DOI: 10.13455/j. cnki.
cjcor.113494-2024-2024-0127.

Voena C, Ambrogio C, lannelli F, et al. ALK in cancer: from
function to therapeutic targeting[]]. Nat Rev Cancer, 2025,
25(5):359-378.DOI: 10.1038/s41568-025-00797-9.
Schneider JL, Lin JJ, Shaw AT. Alk-positive lung cancer: a
moving target[J]. Nat Cancer, 2023, 4(3): 330-343. DOI:
10.1038/s43018-023-00515-0.

Drilon A, Jenkins C, Iyer S, etal. Rosl-dependent
cancers-biology, diagnostics and therapeutics[]J]. Nat Rev

Clin Oncol, 2021, 18(1): 35-55. DOI: 10.1038/

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

s41571-020-0408-9.

Bergethon K, Shaw AT, Ou SH, et al. Ros1 rearrangements
define a unique molecular class of lung cancers[J]. J Clin
Oncol, 2012, 30(8): 863-870. DOI: 10.1200/
JC0.2011.35.6345.

I S BT T, AR R 2 g B 43 2, A AR BE 2 2 i
T o o il L, 25 AR /N 200 9 3 ARG DO s PR
S 46 T (2024 ) [J]. Hh AR e B A7 2 7, 2024, 53(10):
981-995. DOI: 10.3760/cma.j.cn112151-20240527-00338.
A B2 e R 2 a2, o I PR IR 2 2 2 L R 22
2. Braf A 7 Ak 92 R MR AR (2024 ) (1]
rhAE PR 24K, 2024, 46(10):919-929. DOI: 10.3760/cma.
j.cn112152-20240409-00142.

o B P 2 It 22 B 2 vl L G SO0 A /N A0 i
braf % 48127 L ZZ ILPL[]. pAR- IO 2% 5k, 2023, 45(4):
279-290.DOI: 10.3760/cma,j.cn112152-20230117-00030.
Jiang T, Wang G, Liu Y, etal. Development of
small-molecule tropomyosin receptor kinase (trk)
inhibitors for NTRK fusion cancers[J]. Acta Pharm Sin B,
2021,11(2):355-372.D0I: 10.1016/j.apsb.2020.05.004.
Haratake N, Seto T. NTRK fusion-positive non-small-cell
lung cancer: the diagnosis and targeted therapy[J]. Clin
Lung Cancer, 2021, 22(1): 1-5. DOI: 10.1016/j.
cllc.2020.10.013.

e B 2 ol BELA S 2, IR GO0 BRI L, AR R
WS 2 0y e I A 2, 55 AR/ NN B9 MET Il RS ) o
LF IR hAERHEE S, 2022, 51(11):1094-1103.
DOI:10.3760/cma.j.cn112151-20220606-00491.

Remon |, Hendriks L, Mountzios G, et al. MET alterations
in nsclc-current perspectives and future challenges([]]. |
Thorac Oncol, 2023, 18(4): 419-435. DOI: 10.1016/j.
jtho.2022.10.015.

Paik PK, Drilon A, Fan PD, etal. Response to MET
inhibitors in patients with stage IV lung adenocarcinomas
harboring MET mutations causing exon 14 skipping[]].
Cancer Discov, 2015, 5(8): 842-849. DOI:
10.1158/2159-8290.CD-14-1467.

Wu YL, Zhang L, Kim DW, etal. Phase ib/Il study of
capmatinib (inc280) plus gefitinib after failure of
epidermal growth factor receptor (egfr) inhibitor therapy
in patients with egfr-mutated, MET factor-dysregulated
non-small-cell lung cancer[J]. J Clin Oncol, 2018, 36(31):
3101-3109. DOI: 10.1200/JC0.2018.77.7326.

Guo R, Luo ], Chang ], etal. Met-dependent solid
tumours-molecular diagnosis and targeted therapy[]].
Nat Rev Clin Oncol, 2020, 17(9):569-587. DOI: 10.1038/
s41571-020-0377-z.

B2, 5 B, W%, %5 . MET 5% NSCLC 297 & & 3L iR
(2025 JR) [J]. A [ il 4% i, 2025, 28(2): 81-93. DOI:
10.3779/j.issn.1009-3419.2025.102.01.

Subbiah V, Cote GJ]. Advances in targeting ret-dependent
cancers[J]. Cancer Discov, 2020, 10(4): 498-505. DOI:
10.1158/2159-8290.CD-19-1116.

r I U D2 RS Bl 28 D3 23 53 O B R AR, Th A
P 2 O B4 43 23 4 T B A, I SO BB AR rhols .
S /0 0 i g ret i PR S i PR A I & 2 3L )], vh AR
95 B 2% 2% 7, 2021, 50(6):583-591. DOI: 10.3760/cma.j.
cn112151-20210411-00273.

B P IR RTEIR T 2 R R sy, AR R sk
FEBRE T DMELH, v Ll R e = 2= AR /N A Mo e K
ZE b2y ] ret AlG BHMEARE /NN T 9RE 127 v [ e AL



544

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

ARG I B2 25 2

2026 4E5 J155 49 455 S )

Chin J Lab Med, May 2026, Vol. 49, No. 5

(2023 RR) [J]. H 4 g 4% 3, 2023, 45(12):991-1002.
DOI: 10.3760/cma.j.cn112152-20230711-00290.

Yarden Y, Sliwkowski MX. Untangling the erbBsignalling
network[J]. Nat Rev Mol Cell Biol, 2001, 2(2): 127-137.
DOI: 10.1038/35052073.

Kumagai S, Koyama S, Nishikawa H. Antitumourimmunity
regulated by aberrant ERBB family signalling[J]. Nat Rev
Cancer, 2021, 21(3): 181-197. DOI: 10.1038/
s41568-020-00322-0.

Riudavets M, Sullivan I, Abdayem P, et al. Targeting her2
in non-small-cell lung cancer (nsclc): a glimpse of hope?
an updated review on therapeutic strategies in NSCLC
harbouring her2 alterations[J]. ESMO Open, 2021, 6(5):
100260. DOI: 10.1016/j.esmo0p.2021.100260.
Fernandez-Cuesta L, Thomas RK. Molecular pathways:
targeting nrgl fusions in lung cancer[J]. Clin Cancer Res,
2015, 21(9): 1989-1994. DOI: 10.1158/1078-0432.
CCR-14-0854.

Schram AM, Goto K, Kim DW,
zenocutuzumab in nrgl fusion-positive cancer[J]. N Engl ]
Med, 2025, 392(6): 566-576. DOI: 10.1056/
NEJMo0a2405008.

Xu C, Wang Q, Wang D, etal. Expert consensus on the

etal. Efficacy of

diagnosis and treatment of nrgl/2 gene fusion solid
tumors[J]. Glob Med Genet, 2024, 11(1): 86-99. DOI:
10.1055/s-0044-1781457.

Baumeister SH, Freeman GJ, Dranoff G, et al. Coinhibitory
pathways in immunotherapy for cancer[J]. Annu Rev
Immunol, 2016, 34: 539-573. DOI: 10.1146/
annurev-immunol-032414-112049.

Reck M, Rodriguez-Abreu D, Robinson AG, et al. Five-year
outcomes with pembrolizumab versus chemotherapy for
metastatic non-small-cell lung cancer with pd-I1 tumor
proportion score=50[J]. ] Clin Oncol, 2021, 39(21):
2339-2349.D0I: 10.1200/JC0.21.00174.

de Castro G, Kudaba I, Wu YL, etal. Five-year outcomes
with pembrolizumab versus chemotherapy as first-line
therapy in patients with non-small-cell lung cancer and
programmed death ligand-1 tumor proportion score=1%
in the keynote-042 study([]]. ] Clin Oncol, 2023, 41(11):
1986-1991. DOI: 10.1200/JC0.21.02885.

Herbst RS, Giaccone G, de Marinis F, et al. Atezolizumab
for first-line treatment of pd-11-selected patients with
NSCLC[J]. N Engl ] Med, 2020, 383(14):1328-1339. DOI:
10.1056/NEJMoal1917346.
Gadgeel S,
Pembrolizumab plus

Garassino  MC, Speranza G, etal
pemetrexed and platinum in
nonsquamous non-small-cell lung cancer: 5-year
outcomes from the phase 3 keynote-189 study([]]. J Clin
Oncol, 2023, 41(11): 1992-1998. DOI: 10.1200/
JC0.22.01989.

Novello S, Kowalski DM, Luft A, et al. Pembrolizumab plus
chemotherapy in squamous non-small-cell lung cancer:
5-year update of the phase Ill keynote-407 study(J]. ] Clin
Oncol, 2023, 41(11): 1999-2006. DOI: 10.1200/
J€0.22.01990.

Reck M, Ciuleanu TE, Schenker M, etal. Five-year
outcomes with first-line nivolumab plus ipilimumab with
2 cycles of

chemotherapy versus 4 cycles of

chemotherapy alone in patients with metastatic

non-small cell lung cancer in the randomized checkmate

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

(771

9LA trial[]]. Eur ] Cancer, 2024, 211: 114296. DOI:
10.1016/j.ejca.2024.114296.

Zhang Y, Wu ], Zhao C, et al. Recent advancement of pd-I1
detection technologies and clinical applications in the era
of precision cancer therapy[]J]. ] Cancer, 2023, 14(5):
850-873.DOI: 10.7150/jca.81899.

Tsao MS, Kerr KM, Kockx M, Pd-11
immunohistochemistry comparability study in real-life

etal.

clinical samples: results of blueprint phase 2 project[]]. |
Thorac Oncol, 2018, 13(9): 1302-1311. DOI: 10.1016/j.
jtho.2018.05.013.

Bubendorf L, Conde E, etal. A
noninterventional, multinational study to assess pd-l1

Cappuzzo F

expression in cytological and histological lung cancer
specimens|J]. Cancer Cytopathol, 2020, 128(12):928-938.
DOI: 10.1002/cncy.22324.

Gosney JR, Boothman AM, Ratcliffe M, et al. Cytology for
pd-11 testing: A systematic review[]]. Lung Cancer, 2020,
141:101-106. DOI: 10.1016/j.lungcan.2020.01.010.
Hayashi H, Chamoto K, Hatae R, etal. Soluble immune
checkpoint factors reflect exhaustion of antitumor
immunity and response to pd-1 blockade[]]. ] Clin Invest,
2024,134(7):e168318.DOI: 10.1172/JC1168318.

Chen G, Huang AC, Zhang W, etal. Exosomal pd-l1
contributes to immunosuppression and is associated with
anti-pd-1 response[]]. Nature, 2018, 560(7718):382-386.
DOI: 10.1038/s41586-018-0392-8.

Chabanon RM, Pedrero M, Lefebvre C, et al. Mutational
landscape and sensitivity to immune checkpoint blockers
[J. Clin Cancer Res, 2016, 22(17): 4309-4321. DOI:
10.1158/1078-0432.CCR-16-0903.

Reck M, Schenker M, Lee KH, etal. Nivolumab plus
ipilimumab versus chemotherapy as first-line treatment
in advanced non-small-cell lung cancer with high tumour
mutational burden: patient-reported outcomes results
from the randomised, open-label, phase III checkmate
227 trial[J]. Eur ] Cancer, 2019, 116: 137-147. DOL:
10.1016/j.ejca.2019.05.008.

Chung HC, Piha-Paul SA, ], etal
Pembrolizumab after two or more lines of previous

Lopez-Martin

therapy in patients with recurrent or metastatic sclc:
results from the keynote-028 and keynote-158 studies[]].
] Thorac Oncol, 2020, 15(4): 618-627. DOI: 10.1016/j.
jth0.2019.12.109.

Di Federico A, Alden SL, Smithy JW, etal. Intrapatient
variation in pd-l1 expression and tumor mutational
burden and the impact on outcomes to immune
checkpoint inhibitor therapy in patients with
non-small-cell lung cancer[J]. Ann Oncol, 2024, 35(10):
902-913.D0I: 10.1016/j.annonc.2024.06.014.
Hellmann MD, Paz-Ares L, Bernabe Caro R,
Nivolumab plus ipilimumab in advanced non-small-cell
lung cancer[J]. N Engl ] Med, 2019, 381(21):2020-2031.
DOI: 10.1056/NEJM0a1910231.

Ettinger DS, Wood DE, Aisner DL, etal. NCCN guidelines
insights: non-small cell lung cancer, version 2.2021[]]. ]
Natl ComprCancNetw, 2021, 19(3): 254-266. DOI:
10.6004/jnccn.2021.0013.

N, B, T G MR B S O R B T R B,
P ] il G835 ST RS A I A R (2024 7580 (7], v e
I R 5 34, 2024, 31(11):659-700. DOI: 10.13455/j.cnki.

etal.



FRAERG G S 24k 2026 45 45 49 %5 5 ] Chin J Lab Med, May 2026, Vol. 49, No. 5 - 545

[78]

[79]

[80]

[81]

[82]

(83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

cjcor.113494-2024-2024-0207.
P ]I PR g 2 23 1L AR IR AT & 2R bhgs, Th Il PR e
S 2ol NN M i e SRR B 2 . R 9 S A B T Ml
Ji SR RETR YT 09 F AR, v [ e 2 A, 2021, 24(11):
743-752.D0I: 10.3779/].issn.1009-3419.2021.101.40.
Wang Z, Duan ], Wang G, et al. Allele frequency-adjusted
blood-based tumor mutational burden as a predictor of
overall survival for patients with NSCLC treated with
pd-()1 inhibitors[]]. J Thorac Oncol, 2020, 15(4):
556-567.DOI: 10.1016/j.jtho.2019.12.001.

Wang Z, Duan ], Cai S, etal. Assessment of blood tumor
mutational burden as a potential biomarker for
immunotherapy in patients with non-small cell lung
cancer with use of a next-generation sequencing cancer
gene panel[]]. JAMA Oncol, 2019, 5(5): 696-702. DOI:
10.1001/jamaoncol.2018.7098.

RIEHT, TAEH. IR A D E A R [M]. 2 B et A
T Az A, 2025,

Dall’'Olio FG, Abbati F, Facchinetti F, etal. CEA and
CYFRA21-1 as prognostic biomarker and as a tool for
treatment monitoring in advanced NSCLC treated with
immune checkpoint inhibitors[J]. Ther Adv Med Oncol,
2020,12:1-13.D0I1: 10.1177/1758835920952994.

Li C, Liu L, You R, et al. Trajectory patterns and cumulative
burden of CEA during follow-up with non-small cell lung
cancer outcomes: A retrospective longitudinal cohort
study[]]. Br ] Cancer, 2024, 130(11): 1803-1808. DOI:
10.1038/s541416-024-02678-8.

Dziadziuszko R, Mok T, Peters S, etal. Blood first assay
screening trial (bfast) in treatment-naive advanced or
metastatic nsclc: initial results of the phase 2 alk-positive
cohort[]]. ] Thorac Oncol, 2021, 16(12):2040-2050. DOI:
10.1016/j.jtho.2021.07.008.

Huang W, Xu K, Liu Z, etal. Circulating tumor dna-and
cancer tissue-based next-generation sequencing reveals
comparable consistency in targeted gene mutations for
advanced or metastatic non-small cell lung cancer[J]. Chin
Med | (Engl), 2025, 138(7): 851-858. DOI: 10.1097/
CM9.0000000000003117.

Wang Y, Zhang T, Yang Y, etal. Longitudinal circulating
tumour DNA dynamics predict failure patterns and
efficacy of consolidation immunotherapy after
chemoradiotherapy in locally advanced non-small-cell
lung cancer(]]. Clin Transl Med, 2024, 14(3):e1619. DOI:
10.1002/ctm2.1619.

STk, Bligk, FERI, 45 . /N0 M IR o 5 5% B kbR K
FHR)). MEIEEE 2%, 2021, 21(3): 129-135. DOIL: 10.12019/j.
issn.1671-5144.2021.03.001.

Zhang JT, Liu SY, Gao W, etal. Longitudinal undetectable
molecular residual disease defines potentially cured
population in localized non-small cell lung cancer[]].
Cancer Discov, 2022, 12(7): 1690-1701. DOI:
10.1158/2159-8290.CD-21-1486.

Pan Y, Zhang JT, Gao X, etal. Dynamic circulating tumor
DNA during chemoradiotherapy predicts
outcomes for locally advanced non-small cell lung cancer
patients[]J]. Cancer Cell, 2023, 41(10):1763-1773.e4. DOI:
10.1016/j.ccell.2023.09.007.

Chen K, Yang F Shen H, etal

clinical

Individualized

[91]

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

tumor-informed circulating tumor DNA analysis for
postoperative monitoring of non-small cell lung cancer[]].
Cancer Cell, 2023, 41(10):1749-1762.e6. DOI: 10.1016/j.
ccell.2023.08.010.

Herbst RS, John T, Grohé C, etal. Molecular residual
disease analysis of adjuvant osimertinib in resected
egfr-mutated stage ib-IIIA non-small-cell lung cancer[]].
Nat Med, 2025, 31(6): 1958-1968. DOI: 10.1038/
s41591-025-03577-y.

Dong S, Wang Z, Zhang ]T, etal. Circulating tumor
dna-guided de-escalation targeted therapy for advanced
non-small cell lung cancer: A nonrandomized controlled
trial[J]. JAMA Oncol, 2024, 10(7):932-940. DOI: 10.1001/
jamaoncol.2024.1779.

Facchinetti F Lacroix L, Mezquita L, etal. Molecular
mechanisms of resistance to BRAF and MEK inhibitors in
brafv600E non-small cell lung cancer[J]. Eur ] Cancer,
2020, 132:211-223.DOI: 10.1016/j.ejca.2020.03.025.
AR BRSO I Sy 2, R G BT s S TR
FEREASI AL []]. rh A 7278, 2024, 53(11): 1088-1096.
DOI: 10.3760/cma.j.cn112151-20240627-00420.

Amin MB, Edge SB, Greene FL, etal. American Joint
Committee on Cancer (AJCC) [M]. AJCC Cancer Staging
Manual. 8th ed. New York: Springer, 2017.

Frick MA, Feigenberg SJ,
Circulating tumor cells are associated with recurrent

Jean-Baptiste SR, etal.

disease in patients with early-stage non-small cell lung
cancer treated with stereotactic body radiotherapy[]].
Clin Cancer Res, 2020, 26(10): 2372-2380. DOI:
10.1158/1078-0432.CCR-19-2158.

Krebs MG, Sloane R, Priest L, et al. Evaluation and prognostic
significance of circulating tumor cells in patients with
non-small-cell lung cancer[J]. J Clin Oncol, 2011, 29(12):
1556-1563. DOI: 10.1200/JC0.2010.28.7045.

rh AR B 2 S R 27 43 2% . B TR 12 W b [ e RN
(2023 4E W) [J]. AL 45 4% AT 2= 58, 2023, 46(1):1-18.
DOI: 10.3760/cma.j.cn112147-20220712-00592
BEACI A 4, T4 1, ARIE(E S . hE MR 512
TR B ARG T (CACA) -V MR T K [M]. K HE: KRR 2 B R
fiit, 2023.

Jin P, Li H, Xie M, etal. The capture of circulating tumor
cells by labyrinth system as a tool for early stage lung
cancer detection[J]. Front Oncol, 2024, 14:1474015. DOI:
10.3389/fonc.2024.1474015.

Wang S, Xu C, Xu X, et al. The role of circulating tumor cell
as a promising biomarker in the evaluation of pulmonary
nodules: A prospective study[]J]. Cancer Res Treat, 2026,
58(1):128-140. DOI: 10.4143/crt.2024.841.

Zhou Q, Geng Q, Wang L, etal. Value of folate
receptor-positive circulating tumour cells in the clinical
management of indeterminate lung nodules: A
non-invasive biomarker for predicting malignancy and
tumour invasiveness[]]. EBioMedicine, 2019, 41:236-243.
DOI: 10.1016/j.ebiom.2019.02.028.

P ]R8 B YR I, R AR R 2 S I~ A S iR 2 4, R
I 2 s P12 I P Ui 2 it s TR R 2 e i A 54
b [ g8 ). I BR R 2% 7, 2019, 39(21):
1604-1615. DOI: 10.3760/cma.j.issn.1673-436X.2019.21.002.



	目录
	摘要
	一、共识制订方法学
	二、生物标志物在肺癌辅助诊断中的临床应用
	三、生物标志物在肺癌治疗方案制定中的临床应用
	四、生物标志物在肺癌疗效监测及预后评估中的临床应用
	五、总结与展望

