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[ Abstract ] As one of the important liquid biopsies, circulating tumor cells (CTCs) shows more and more clinical
values in the treatment of lung cancer such as diagnostic screening, treatment evaluation, postoperative monitoring, and prog-
nosis predicting etc. A large number of small pulmonary nodules patients are detected when screening the high risk population
of lung cancer. However, small lung nodules are not equal to lung cancer, and 90%-95% of them are benign lesion, therefore, to
accurately and correctly differentiate whether it is benign or malignant when patients firstly detected and treat a small pulmo-
nary nodule is become a new opportunity and challenge for clinician. With the improvement of CTCs detection technology,
whether it will play an important role in early differential diagnosis of lung cancer. And whether it will have clinical significance
to early lung cancer surgery operations. These require further researches and explorations so as to achieve clinical transforma-
tion in the future.
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18694, KAV AshworthM"EA A2 H T CTC
PIME G 20142 904E M, AZETFIR T XFCTCsHRHIFR
K, B TRMEBARMBRE, FHRER 5 R RAE
MR . (FEE Bk, a2 mm 4 BR8] 3 e A
ARG, IR AR FR SRR, A PR hE R B
SERR GG UE Tk R, BIFE g S (5 AR AR R I A
CTCs. FEHRME AW, CTCsH: 1B
R PE b Z 07, Ik, CTCsA B IR, 1§
TG MR AR A B AR R A A AR /A T R
RS RS W% . A SC AR CTCs, PAKHAE
WA EST 2Rk

1 CTCsBYHTiA

CTCs 415 It & e B R 9 K 1A B4 Mk 2 L e i
FahiE R . REEEIMEN R TS B S B
M HEADEIR M P R A HF5ER0RE, 1 gl
L, KRAA 10077 MR AN, (E 0] 4 H R HUM R 20
ML o {H &, CTCsih %0 EE PR LA 52 2 5
PO RS AIDE S W o Erp ) 1 A s (R A 112 0 A
FE10°™-1074™ 1 A0 H 4 AT LA 3] 14 g 200 i 2122)
e BYF, BRT LRI A AR 20 i 2H R AT B
( circulating tumor microemboli, CTM ) YR AMEES M
MHEA R Z /0 P i 32 o e AR B ) 2R 2 e
TE, GENZ TR R M AR P IR R R A B AR A i
LIREE R

2 CTCsHYE#H)=iETE

5k rb B Bh R 0 I AR AR I RS L R R
50 aw, SFA T EEEMUWEpCAMA
E-cadherin, FIEMMFRBMPEILEA, Eid b -0
454t (epithelial mesenchymal transitions, EMT ) .
240 P 24 R 0 i ] T X AR B 9 e AR i | B A
B sy ReSr, DU o o 4 s Btk B4 1
A AP MR CTCsAT RI L FIEA: ©
T B I . WFSEROR B B AR T B A i 8 44 i
PEAAEIN ML, e AL A48 m] L3 3K e Ak e 8
TEIML a7 i B, R CTCs 2 S MY Y] 77 |
PUBCHE 7 . R e 28 G il 7451 22 0 M TR 3R AT 5
BAHSWMT . WL, RIS i ctDNA | RNARISE
HABYI BT . OFFE . HARCTCsTENE PR ML WK P A7 1% I

[\ 55, AR R TN 224 WSS, (HZR A5
CTCsH AfETE TR, BAEMENE NEd:, e
BE N TE RCHE B A B 41 i ( disseminated tumor cells,
DTC) B, fEiG mpLHJE =A%, CTCsH T A7,
TEAE P rp s o — R HLE 20k 5 B B S, AR AR
JIC SR e S ) R B R IR . IR CD47 ki A
FEMTAL) L B8 G T Ak B af /N DA 3R B I P R 4
JEL, R PO LA A B B3 R A L L 3 B-globin
FIRHG IR CTCsHU AN R ) 25555 . @R, i
e AL ) R A A 0 AR K OB, RUE i oh
ARG R A AR IS — SR . CTCsZ3d 2/ B 4 1.
=i I (17 9 A ot (NS o 51 L e 2 2 1
( mesenchymal-to-epithelial transition, MET ) , BX# 3 %5
5 3 N = A Y75 R <11V O PR R D & 11w el Al )
SR PO S LS I PN R ML T A B9, BIAZH AR B .
B I IR 7 5 0 E TR 2B, I AR A DTC
W AEREIE" . R )G I CTCs il BEAEIE RS It BE PR 25 T
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M P9 fie 98 4 2 B S PR O RE s, A PR T 3R
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2 H 5 FEIGEME, BRG] DA Al
INEER AL

3 CTCsHIHEM

CTCsTEANA ML b+ o3 /b, BEMELL T 7L L
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(BEPE=S S
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PEFNA W)~ E R, i 2 A CTCs L IE 5 20 i 7 K
ANCCEREE L HUTAE T Y 22 SRR, A My
JERBRE k) R E ) (isolation by size epithelial
tumor cells, ISET ) . ZLANAS TR & AR T4 2T Al i
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3.2 Kl e AR B AR RIREAR 2D IR E LT CTCs A
JL SR T S P R AR ARG, R A0 T B
B AGMN A 7%, bl CellSearch R B ARHE (] PCR
74 (ligand-targeted PCR method, LT-PCR ) ., i A A i
it I3 Bl AR 9 G AR 1 B I R AR 2 BT (virus
trace method, oHSVI-hTERT-GEP ) [0 g K& 51 |

AL (flow cytometry, FCM ) | i 4% 58-S A 1
5 L s3] ( reversetranscriptase PCR, RT-PCR) Zh 1,

T E R E AT A . DCellSearch F G kil & 3¢
[ L e B Y — S 5 AR B SR D —IK, A 3k
FEEBRMBOAR . XTEARRAT 1 R E 52 i R
( Food and Drug Administration, FDA ) NIE, FEN TR
IREEREAEFLIE . 5B . U9 I CTCsHYARIN S

S ENER v E ) DN s ) B S S Y )
AR ER EAY b B AR R 227 (epithelial cell adhesion
molecule, EpCAM ) HiiA& 5 i 4 fl R b gh & i s
5, HUON & LM I T e 9Othnid ( DAPI, CK-
PE, CD4S) , fiela, Wik k4 ' EpCAM(+) DAPI
(+)CK-PE(+)CD45(-) A an it . bk Bk 1Z W,

WARAFVF ZE GEIINTT, AEJRAE 52 BRAG 10 v & I A7 51
EMTRN , RAPE . RS Serh AN 2 AL,

JeHAE RIS 2 W7 5 1 . @5 CellSearch R 48 1 AH XS
L, [ PN — I LB A I 15 AR LT-P CRIL 78 il %8 53112 Wi
o LA B 1 R AR S rss), O e e id
R T R £ 25 8 B TR ( China Food and
Drug Administration, CFDA ) mfituE BT, iz ARR
F 2 B T b R A 5% T R A B AN AR S v BT,
Jits 68 210 i 3% T 23 3 SRR R 32 4K (folate receptor,
FR) , SRJ5 DARCARZE M) SSIRAZ 1T BR Fr Be A Al 4
B, SR AR SRR 45 S, TR CTCs Y%K
R O RET R BCRE , f e A PR ET R PCR, T
B CTCsI g . BoHSVI-hTERT-GFP L & [ P i
B, IR B ERPE R —BICTCsA M F A, BEA
i T ARG S e 5 200 i s A T v Ot S R R R 0 B
— — AR R -1 (herpes simplex virus-1, HSV-1 )

WE R R A A G, BRI RS B s O E A
( green fluorescent protein, GFP ) J&[H4fi AHSV-1, DA
HS V-1 SR I 128 Gt i 783 40 B, P e o A g O
B TR IR S AR R Rk S A 5O 1, fm P A0
ARG FN 43 1 CT Cs o M1 8 7E 6 Bl 5244 5 Jieb 988 bk
BRI, s TR A Y SO AR S 0l ik
PEHATE T H A R PEFITT SRk, B G I HS 14 feh 6

AN EA S, L ] 2 e o A Y S R
RN 7 7 IR T R

4 CTCsBYlmRMNE

4.1 CTCsHffiAriZlbr HAl, LDCT. MR A Bkt
IR AR A5 A0 A5 T3 VA e 7 A T 9 S R SN T b 4
S RCENE, Bl w N T LDCT, B /NS 1 75
B BRI Z R RR R, SR RIS/ R 57 45 i) IR
GRS AR RIME , AT B AR R R, 1 E i
Wi, [R)Aste ] RS CAE RIS WY . A Bl 52 A i
IR B SR R R AR, A, BIRAATE
PRURHRAT | i g A bk . e R, R
A FERAEMN AT B MR AR Z T, AR I A
TECTCs, F-ME 78 TR I =B 75 T AT R AG I Hy
CTCs, RPRMME . FpmtEnyn) &,

— X T 16812 M FH ZE MM %H ( chronic
obstructive pulmonary disease, COPD ) BAMWIZEE, PUAE
AEMFRCTRIISETHARMCTCs It 4R, #5F 4 COPDA
TCIIREEEAS o S5 /R MISETIAKI HE 5] £ 34 41 & i
WATECTCsIN , BfBCTHR A IF AR L BUMR/NGS 1Y, s
BEVT I 1AE-44F, MERCT A R BN/ NAS 19 IR ARG
57, ARIEHRE N Il . X IBIEE o R AT A6
AL, CTCsHAGIN AT AR T Hg i CT 2k IR T
i, HEB AR AR A B TR s W MERf 52, AT
RRATY, fIAREAAF R

CT Cs Y AG I3 A7 Bl T4 ) il 235 5, U HJ2 il /)N 285
T R, G A5 W B B3 45 5T (ground-glass nodules,
GGNs) o R ESMIF5E S8R F CellSearchiZ X 150191 £ &
KA TCCTCs, 22 DX OB, 45 5 J BRIt g 18 5 21
CTCsPME30.6%, LML 12%, CTCsERTE Mzl
S T AR AL, (E R 2 i H TAERHE L (receiver
operating characteristic curve, ROCHIZR) ﬁ}ﬁCTCs
RN T FE 7 B RE 1 2556 00 R 0 5 RTIIAIESEAN ]
Chen S SRR T rr, it 2855 Jt 500 (PR 55 i e & %
NEZH T HE R WIHTH CTCsFHPEA84%, J5 & 1L4.2%. [H
PN 2 3 0SSR R [ PC R CT CAS: I 2 ARG I I /)N 440 Jifg
i BB 2% (non-small cell lung cancer, NSCLC ) 55 i
REg g B @2 E SR A JECTCs, &
IRl s A5 5 AR Ml e A AR R I C T Cs A7 7E i 25 22
5 (P<0.001), BARKEH AR 5Z 0 W Rmgeo), (HI2TH
NSCLCHEFH i W REMEAF]67.2%. [Hit, BEFHL
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ARIYTF RS, CTCsHIR IR S CTA A A7 B R A B4l
CTH A AEMFRps RGPS TP AR 2, AN, JRnA] ik
Yo B S MR CT S T T 28 S5 AT ARG A A ) XS
4.2 CTCsHPF RO . rp i e A R iRy T-Be
HIETARMRIG, RERIDREIRE R e RGO, 1k
7 BEENAYT L rp B2 SE HAMIAYY o (HZ, TEiesr i
Z, MEEHETARIGEEILTE RS BRI
S5 5 B SR e Sy T REJE AR I E A AEAR R BLRY e %
AL B RS AR R A, R B AT RER IR T A B 1]
WFAR TSR SR A AR A, RS R A5
NATRET R SR SE T CTCsIn A LR h i L, S LU #E
BT T8 . 20004EAHSCHTFE 8518 C R BIA LU AL T
TRl DIER T, AT B TR (video-assisted
thoracic surgery, VATS ) 7ENSCLCHEFHFARIGI Al L1
0 2 240 YL 9% R AR BRI 4 RS o 3 A4 it R
Je RNl RS AN BE E AT AL, A A A TR
il A5 R i kb A A S AL G TR e
A T RE AR B AR R it L DA Al R R R R Y 4 AR
FIEMRHF R BARAMMBCTCsA —E A . B
gb, HEBI 7R RN, IF B BURS & U A
R, W ARA AT RS A0 A 40 B0 it s A8 RS L0
BRI Z —.

DEG BB, VATSE 4 ANRHMBa] T AR I T3,
JUHAEN RGO, AR, RPN T
Beo fHZ, WARAHSET AR AR —Se A (e 40 A I
MIRER, B AIXSER R N% S N B WA, JFH.
VAT VA DS IS S W 2 R U T RV PR 81t 5 SR NI
FEHT AR, PRI E R R

XF T IR R, Wl SR Y S B AR
I FEW . — AT 2000 B B, IRgad SR
TR IRIRI TR OB MR BLZE R BT L, AL
BTIRITHIAICTCs, JRITIE75%M B CTCsHgfn, 76—
Lo B I IIU BT, R, AT R A AT RE AR
CTCs¥ L, TERHF .

KEWFIEE B8 CTCsHY R IIE 7] LAPEASL A y7 7 58
AT AT AT AL, TR AR I7 O SR R
BN GorgesSEOSIFFE, SR T — BB (0 44 P 248 5 4l 4R
CTCs, X HoM M & SR 2 ALY 7 i 3 i CTCs Bt A2
1, 455 % IRER Ay S (partial response, PR) /5E2% S
( complete response, CR) [ f & CTCsEU it V-1 T [%8.25
A~, Fa5E (stable disease, SD ) HHZH LAk, TN @
(progressive disease, PD ) B E I T 454, UiHH

CTCsH it AR A AT LU AR 19973 . Zhao LR FH L
MEEAR, TG IRk CTCs, 45 R
AT DA ST B 1l S5 0 e 1 S I, AR b A TR R B
W B3 AT R, PEARTTARL, FERIAYT . ILAR,
CTCsHIALII L i L3l £ 4 A JCEGFRAEE ) ALK
FHESS, $5 A A T LSRR [ G YT Y 25
T o
4.3 CTCsHYARJE Wil -5 U FIKr ARG I i
B RGBT I B, W EE R A, WA
TE RS . MICEE M CTR A, CTCsH I
AT LA VLl B A b S 0 A P R 0 Bl A L, DR
ARG R PINE RERNE X ER, A7ETARG R0
WM 25 CTCs, WA P REZR IR N 5E FE IR A it 2
ZEE ARG DL 2 AR T R T REA £ TRRAEARSS
KIHEAE

FAT, R E BB ARG TNM M | R EE R |
J IR bR A SR SR TS, CTCsAGIN 78 1 W7 33 1 L
A RIEE . MERPERRR AL, WUR SR A Rk A W2
FNARRAA . Chen® L) CEARE A 41 A if - CTCs
SRABINSCLCEF TG, 50 RPIH I LR,
Wi Ym0 R TS 25 . A FFE R CellSearchik Al
ISET AR TR ARMIAMINSCLC R EAE AR CTCs
5 B ORA CTCsI A B LW A (disease-free
survival, DFS ) FLICCTCsI A MIDFSEL2E, 42 th AR
CTCsIRTIN AT LA FIKA 5 1005 () B bR ) . — 0
YN 205F 5T meta 3 A7 W CTCs K I AR 73101 ik
ELEEREA A O, RIS, Ah, NSCLCE#H
CTCsHITFAE TN LB 22 A B A AR ] (overall survival,
0S ) HIuikEAAFHA] ( progression-free survival, PES )
Mz, PLEBFSEEIERR, CTCsHIASINA S oM I R )
W it T A ) TH

5 CTCsHlBIfLER &

CTCsHIFEIFMIEDNA ( circulating tumor DNA,
ctDNA ) SEIRATE K EERYAR ST, IR H TP
Hic DNASEIEIR N B IPR AR LR T2 . IRAE)S B
TEFR M AIDNA S B, AL T etDNA, CTCsELfE 1
DNA. RNA, HFFEITHIEE, BEAS B A 1) S
Wi, ARRAE S WA S o D5 T T REHD (4 T ctDNA
Ry, eI R R ATE VR R,
EURAG H AR, AN B0 R B L R e O BRI R

HRERERERERE
www.lungca.org



rp Bl R e 5201 74E 10 A 4520455108 Chin J Lung Cancer, October 2017, Vol.20, No.10

* 707 -

SRS, SR, E AR IR AR A G R
JERAL . IR/ A A OC; B FICTCs. ctDNAFY
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WAk SMREF AR B e LR T T B, 2048
K FAREA BB, B ESR TR (video-
assisted thoracic surgery, VATS ) T Afirf¥Ifk . VATS T
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T SR Al = DD B SR EORS SR, R R
T It S 4T A A7 AR B TR A, R4S Ui o
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